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(57) ABSTRACT

The present invention relates to engineered polynucleotides
and constructs comprising nucleic acid sequences encoding a
specific splice-variant (sFL.T1-14) of the VEGFR family Flt-
1, methods for efficient propagation and expression thereof
and compositions and uses thereof. More particularly, the
invention relates to isolated polynucleotides comprising a
nucleic acid sequence coding for sFlt1-14 or any fragment
thereof comprising the serine-rich C-terminus region of said
sF1t1-14, wherein at least one of the TCA serine coding
codons in said serine-rich C-terminus region of sFIt1-14 as
encoded by the nucleic acid sequence of SEQ ID NO. 1, is
replaced by any one of TCT, TCC, TCG, AGT, AGC. The
invention further provides compositions and method of treat-
ing VEGF-associated medical conditions using the poly-
nucleotides of the invention.
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Homo sapiens fms-related tyrosine kinase 1 (vascular endothelial growth
factor/vascular permeability factor receptor) (FLT1), transcript variant 3, mRNA
NCBI Reference Sequence: NM_001160030.1

LOCUS NM_001160030 2202bp  mRNAlinearPRI 05-JUL-2010
DEFINITION Homo sapiens fms-related tyrosine kinase 1 (vascular
endothelial growth factor/vascular permeability factor receptor) FLT1),
transcript variant 3, mRNA.

ACCESSION NM_001160030 REGION: 286..2487

VERSION NM_001160030.1 GI:229892299

KEYWORDS .

SOURCE  Homo sapiens (human)

ORGANISM  Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini;
Hominidae; Homo.

REFERENCE 1 (bases 1 to 2202)

1 atggtcagct actgggacac cggggtectg ctgtgegegce tgetcagcetg tetgcticte

61 acaggatcta gttcaggttc aaaattaaaa gatcctgaac tgagtttaaa aggcacccag
121 cacatcatgc aagcaggcca gacactgcat ctccaatgca ggggggaage ageccataaa
181 tggtctttge ctgaaatggt gagtaaggaa agcgaaaggc tgageataac taaatctgee
241 tgtggaagaa atggcaaaca attctgcagt actttaacct tgaacacagc tcaagcaaac
301 cacactggct tctacagctg caaatatcta getgtaccta cticaaagaa gaaggaaaca
361 gaatctgcaa tctatatatt tattagtgat acaggtagac ctttcgtaga gatgtacagt

421 gaaatccecg aaattataca catgactgaa ggaagggagc tegteattee ctgeeggatt
481 acgtcaccta acatcactgt tactttaaaa aagtttccac ttgacactit gatccctgat

541 ggaaaacgca taatctggga cagtagaaag ggcttcatca tatcaaatge aacgtacaaa
601 gaaatagggc ttctgacctg tgaagcaaca gtcaatggge atttgtataa gacaaactat
661 ctcacacatc gacaaaccaa tacaatcata gatgtccaaa taagcacacc acgeccagtc
721 aaattactta gaggccatac tettgtcete aattgtactg ctaccactcc cttgaacacg

781 agagttcaaa tgacctggag ttaccctgat gaaaaaaata agagagcttc cgtaaggega
841 cgaattgacc aaagcaattc ccatgccaac atattctaca gigttcttac tattgacaaa

901 atgcagaaca aagacaaagq actttatact tgtcgtgtaa ggagtggacc atcattcaaa

Fig. 1A
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961 tctgttaaca cctcagtgca tatatatgat aaagcattca tcactgtgaa acatcgaaaa

1021 cagcaggtgc ttgaaaccgt agetggcaag cggtettace ggctetetat gaaagtgaag
1081 gcatttccct cgccggaagt tgtatggtta aaagatgggt tacctgcgac tgagaaatct

1141 gctegctatt tgactcgtgg ctactegtta attatcaagg acgtaactga agaggatgcea

1201 gggaattata caatcttgct gagcataaaa cagtcaaatg tgtttaaaaa cctcactgec
1261 actctaattg tcaatgtgaa accccagatt tacgaaaagg ccgtgtcatc gtttccagac
1321 ccggctetet acccactggg cagcagacaa atectgactt gtaccgcata tggtateect
1381 caacctacaa tcaagtggtt ctggcaccce tgtaaccata atcattccga agcaaggtgt
1441 gactittgtt ccaataatga agagtcctit atcctggatg ctgacagcaa catgggaaac
1501 agaattgaga gcatcactca gegeatgg ca ataatagaag gaaagaataa gatggctage
1561 accttggttg tggctgactc tagaatitct ggaatctaca tttgcatagc ttccaataaa

1621 gttgggactg tgggaagaaa cataagcttt tatatcacag atgtgccaaa tgggtttcat

1681 gttaacttgg aaaaaatgcc gacggaagga gaggacctga aactgtcttg cacagttaac
1741 aagticttat acagagacgt tacttggatt ttactgcgga cagttaataa cagaacaatg

1801 cactacagta ttagcaagca aaaaatggcc atcactaagg agcactccat cactcttaat
1861 cttaccatca tgaatgtttc cctgcaagat tcaggcacct atgcctgcag agecaggaat
1921 gtatacacag gggaagaaat cclccagaag aaagaaatta caatcagaga tcaggaagca
1981 ccatacctee tgcgaaacct cagtgatcac acagtggeca tcagcagttc caccacttta
2041 gactgtcatg ctaatggtgt ccccgagect cagatcactt ggtttaaaaa caaccacaaa
2101 atacaacaag agcctgaact gtatacatca acgtcaccat cgtcatcgtc atcatcacca
2161 ttgtcatcat catcatcatc gtcatcatca tcatcatcat ag

Il

Fig. 1B
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LOCUS NP_001153502 733 aa linear PRI 05-JUL-2010
DEFINITION vascular endothelial growth factor receptor 1 isoform 3
precursor[Homo sapiens].

ACCESSION NP_001153502

VERSION NP_001153502.1 GI:229892300

DBSOURCE REFSEQ: accession NM_001160030.1

KEYWORDS.

SOURCE  Homo sapiens (human)

ORGANISM  Homo sapiens;

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo.

REFERENCE 1 (residues 1 to 733)

1 mvsywdtgvl Icallsclll tgsssgsklk dpelslkgtq himgagqtih Igcrgeaahk

61 wslpemvske serlsitksa cgrngkafcs tlitintagan htgfysckyl avptskkket
121 esaiyifisd tgrpfvemys eipeiihmte grelvipcrv tspnitvtlk kfpldtlipd

181 gkriiwdsrk gfiisnatyk eiglitceat vnghlyktny Ithrgtntii dvgistprpv

241 kllrghtlvl nctattplnt rvgmtwsypd eknkrasvrr ridgsnshan ifysvitidk
301 mqgnkdkglyt crvrsgpsfk svntsvhiyd kafitvkhrk ggvletvagk rsyrlsmkvk
361 afpspevvwl kdglpateks aryltrgysl iikkdvteeda gnytillsik gsnviknlta
421 tlivnvkpqi yekavssfpd palyplgsrq iltctaygip gptikwfwhp cnhnhsearc
481 dfcsnneesft ildadsnmgn riesitgrma iiegknkmas tlvvadsris giyiciasnk
541 vgtvgrnisf yitdvpngth vnlekmpteg edlklsctvn kflyrdvtwi lirtvnnrtm
601 hysiskgkma itkehsitin ltimnvslgd sgtyacrarn vytgeeilgk keitirdgea
661 pylirnisdh tvaisssttl dchangvpep gitwfknnhk iqgepelyts tspssssssp
721 Isssssssss SSS

Fig. 2
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ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTT
CTCACAGGATCTAGTTCAGGTTCAAAATTAAAAGATCCTGAACTGAGTTTAAAAGGCAC
CCAGCACATCATGCAAGCAGGCCAGACACTGCATCTCCAATGCAGGGGGGAAGCAGC
CCATAAATGGTCTTTGCCTGAAATGGTGAGTAAGGAAAGCGAAAGGCTGAGCATAACT
AAATCTGCCTGTGGAAGAAATGGCAAACAATTCTGCAGTACTTTAACCTTGAACACAG
CTCAAGCAAACCACACTGGCTTCTACAGCTGCAAATATCTAGCTGTACCTACTTCAAAG
AAGAAGGAAACAGAATCTGCAATCTATATATTTATTAGTGATACAGGTAGACCTTTCGT
AGAGATGTACAGTGAAATCCCCGAAATTATACACATGACTGAAGGAAGGGAGCTCGTC
ATTCCCTGCCGGGTTACGTCACCTAACATCACTGTTACTTTAAAAAAGTTTCCACTTGA
CACTTTGATCCCTGATGGAAAACGCATAATCTGGGACAGTAGAAAGGGCTTCATCATA
TCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGTGAAGCAACAGTCAATGGGC
ATTTGTATAAGACAAACTATCTCACACATCGACAAACCAATACAATCATAGATGTCCAA
ATAAGCACACCACGCCCAGTCAAATTACTTAGAGGCCATACTCTTGTCCTCAATTGTAC
TGCTACCACTCCCTTGAACACGAGAGTTCAAATGACCTGGAGTTACCCTGATGAAAAA
AATAAGAGAGCTTCCGTAAGGCGACGAATTGACCAAAGCAATTCCCATGCCAACATAT
TCTACAGTGTTCTTACTATTGACAAAATGCAGAACAAAGACAAAGGACTTTATACTTGT
CGTGTAAGGAGTGGACCATCATTCAAATCTGTTAACACCTCAGTGCATATATATGATAA
AGCATTCATCACTGTGAAACATCGAAAACAGCAGGTGCTTGAAACCGTAGCTGGCAAG
CGGTCTTACCGGCTCTCTATGAAAGTGAAGGCATTTCCCTCGCCGGAAGTTGTATGGT
TAAAAGATGGGTTACCTGCGACTGAGAAATCTGCTCGCTATTTGACTCGTGGCTACTC
GTTAATTATCAAGGACGTAACTGAAGAGGATGCAGGGAATTATACAATCTTGCTGAGC
ATAAAACAGTCAAATGTGTTTAAAAACCTCACTGCCACTCTAATTGTCAATGTGAAACC
CCAGATTTACGAAAAGGCCGTGTCATCGTTTCCAGACCCGGCTCTCTACCCACTGGGC
AGCAGACAAATCCTGACTTGTACCGCATATGGTATCCCTCAACCTACAATCAAGTGGT
TCTGGCACCCCTGTAACCATAATCATTCCGAAGCAAGGTGTGACTTTTGTTCCAATAAT
GAAGAGTCCTTTATCCTGGATGCTGACAGCAACATGGGAAACAGAATTGAGAGCATCA
CTCAGCGCATGGCAATAATAGAAGGAAAGAATAAGATGGCTAGCACCTTGGTTGTGGC
TGACTCTAGAATTTCTGGAATCTACATTTGCATAGCTTCCAATAAAGTTGGGACTGTGG
GAAGAAACATAAGCTTTTATATCACAGATGTGCCAAATGGGTTTCATGTTAACTTGGAA
AAAATGCCGACGGAAGGAGAGGACCTGAAACTGTCTTGCACAGTTAACAAGTTCTTAT
ACAGAGACGTTACTTGGATTTTACTGCGGACAGTTAATAACAGAACAATGCACTACAGT
ATTAGCAAGCAAAAAATGGCCATCACTAAGGAGCACTCCATCACTCTTAATCTTACCAT
CATGAATGTTTCCCTGCAAGATTCAGGCACCTATGCCTGCAGAGCCAGGAATGTATAC
ACAGGGGAAGAAATCCTCCAGAAGAAAGAAATTACAATCAGAGATCAGGAAGCACCAT
ACCTCCTGCGAAACCTCAGTGATCACACAGTGGCCATCAGCAGTTCCACCACTTTAGA
CTGTCATGCTAATGGTGTCCCCGAGCCTCAGATCACTTGGTTTAAAAACAACCACAAA
ATACAACAAGAGCCTGAACTGTATACATCAACGTCACCATCGTCATCGTCAAGCTCTC
CATTG AGCTCCAGTTCTAGCTCAAGTTCCAGCTCTAGTTCATAG

Fig. 3
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POLYNUCLEOTIDES AND CONSTRUCTS
ENCODING SFLT1-14 AND METHOD FOR
EFFICIENT PROPAGATION AND
EXPRESSION THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to polynucleotides and
constructs comprising a nucleic acid sequence encoding
tracts of identical successive amino acid residues and to meth-
ods for propagation and expression thereof. More particu-
larly, the invention relates to engineered polynucleotides and
constructs comprising nucleic acid sequences encoding a spe-
cific splice-variant (sFL.T1-14) of the VEGFR family Flt-1,
methods for efficient propagation and expression thereof and
compositions and uses thereof.

BACKGROUND OF THE INVENTION

[0002] All publications mentioned throughout this applica-
tion are fully incorporated herein by reference, including all
references cited therein.

[0003] VEGF is a sub-family of growth factors, specifically
the platelet-derived growth factor family of cystine-knot
growth factors. They are important signaling proteins
involved in both vasculogenesis (the de novo formation of the
embryonic circulatory system) and angiogenesis (the growth
of blood vessels from pre-existing vasculature). In vitro,
VEGF has been shown to stimulate endothelial cell mitoge-
nesis and cell migration. VEGF also enhances microvascular
permeability and is sometimes referred to as vascular perme-
ability factor. As an endothelial-specific mitogen, VEGF
plays a key role in promoting both vasculogenesis and angio-
genesis.

[0004] Angiogenesis is particularly important in the devel-
opment of solid tumors. While there are more than 100 dis-
tinct types of cancer (and considerable heterogeneity within
each tumor type), the mechanisms that fuel tumor growth and
survival are relatively similar. Across most-if not all-malig-
nancies, sustained angiogenesis is considered to be one of
these central “hallmarks” of cancer.

[0005] A tumor needs an independent blood supply, which
is acquired by the over-expression of growth factors that
recruit new vasculature from existing blood vessels. The dis-
ruption of the delicate balance of pro- and anti-angiogenic
factors, which is often referred to as the angiogenic switch,
results in the creation and maintenance of a growing vascular
network. While numerous pro-angiogenic factors have been
characterized, for example angiopoietin-1 and basic fibro-
blast growth factor (bFGF), the VEGF ligand has been iden-
tified as the predominant regulator of tumor angiogenesis.
[0006] The VEGF ligand may affect tumor vasculature in
three essential ways. Early in tumor development, VEGF may
help new vasculature establish. Specifically, VEGF has been
shown to stimulate tumor growth at both primary and meta-
static sites through the recruitment of bone-marrow-derived
progenitor cells that form the building blocks of a new vas-
cular network. As this network develops, VEGF may continue
to help new vasculature grow, providing the blood supply
needed to drive further tumor growth and metastasis.
Throughout tumor development, VEGF may also help exist-
ing vasculature survive, allowing tumors to sustain their
metabolic requirements over their entire life cycle.

[0007] All members of the VEGF family stimulate cellular
responses by binding to tyrosine kinase receptors (the VEG-
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FRs) on the cell surface, causing them to dimerize and
become activated through transphosphorylation. The VEGF
receptors have an extracellular portion consisting of seven
immunoglobulin-like domains, a single transmembrane
spanning region and an intracellular portion containing a split
tyrosine-kinase domain.

[0008] Theactivities of VEGF are mediated primarily by its
interaction with two high-affinity receptor tyrosine kinases:
fins-like tyrosine kinase-1 (FIt-I/'VEGFR-1) and kinase-in-
sert domain region (KDR/FIk-INEGFR-2) both of which are
expressed on vascular endothelial cell surfaces. FIt-1
(VEGFR-1) may act as a dummy/decoy receptor, sequester-
ing VEGF from VEGFR-2 binding, which appears to be par-
ticularly important during vasculogenesis in the embryo.
Oncogene FLT belongs to the src gene family and is related to
oncogene ROS (MIM 165020). Like other members of this
family, it shows tyrosine protein kinase activity that is impor-
tant for the control of cell proliferation and differentiation.
The sequence structure of the FL'T gene resembles that of the
FMS gene (MIM 164770); hence, the name FLT was pro-
posed as an acronym for FMS-like tyrosine kinase.

[0009] Alternative splicing of FIt-I results in the production
of an endogenously secreted protein referred to as soluble
FIt1 (sF1tl), which lacks the cytoplasmic and transmembrane
domains but retains the ligand-binding domain.
WO2008075363 that is a previous application of the present
inventors, concerns a splice variant of the Fltl-1, being
soluble and expressing a segment from Flt1’s intron 14 (as
well as exon 14), called sF1t1-14.

[0010] Theinventors have previously demonstrated that the
increased production of soluble VEGF receptors during preg-
nancy is entirely attributable to induced expression of placen-
tal sF1t1-14 starting by the end of the first trimester. Expres-
sion is dramatically elevated in the placenta of women with
preeclampsia, specifically induced in abnormal clusters of
degenerative syncytiotrophoblasts known as syncytial knots,
where it may undergo further messenger RNA editing. sF1t1-
14 is the predominant VEGF-inhibiting protein produced by
the preeclamptic placenta, accumulates in the circulation, and
hence is capable of neutralizing VEGF in distant organs
affected in preeclampsia.

[0011] The inventors have tried to produce a plasmid cod-
ing for sF1t1-14 of WO2008075363 in bacteria and failed to
produce any plasmid using the native sequence.

[0012] The inventors postulate that the cause of the failure
was due to replication slippage in bacteria caused by the TCA
tandem repeats coding for the polyserine tract at the C' ter-
minus of sF1t1-14.

[0013] The process of replication slippage involves the
slipping of DNA polymerase III from the DNA template
strand at a codon repeat region and the subsequent reattach-
ment at a more distant site.

[0014] Misalignment of two DNA strands during replica-
tion can lead to DNA rearrangements such as deletions or
duplications of varying lengths ranging from several nucle-
otides to entire genes. This process, also termed “copy-choice
recombination”, has been suspected for a long time to occur
both in prokaryotes and eukaryotes between repeated DNA
sequences. The process is thought to encompass the follow-
ing steps: (i) copying of the first duplication by the replication
machinery, (ii) replication pausing and dissociation of the
polymerase from the newly synthesized end, (iii) unpairing of
the newly synthesized strand and its pairing with the second
duplication, and (iv) resumption of the DNA synthesis. A
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heteroduplex is thus formed, containing one parental and one
recombinant strand, which are separated by a second round of
replication.

[0015] Replication slippage has been widely proposed as a
probable mechanism of genome rearrangements, such as
deletions between short duplications in bacteria, yeast, and
mammalian mitochondria or deletions between long tandem
repeats in Escherichia coli, as well as microsatellite instabil-
ity.

[0016] The present invention discloses polynucleotides,
constructs and methods for the efficient propagation and
expression of nucleic acid sequences encoding polypeptides
containing tracts of more than one successive identical amino
acid residue, by the use of alternating codons encoding said
successive identical amino acids. Thus, the polynucleotides,
constructs and methods of the present invention facilitate the
proper replication and propagation of sequences comprising
consecutive identical codons, wherein said codons encode
amino acids which may be encoded by at least two different
codons, and, subsequently, the expression of said genes. Spe-
cifically, the invention permits the replication of constructs
comprising the sFIt1-14 gene and the efficient expression of
sFlt1-14.

[0017] Itis therefore one object of the invention to provide
an engineered polynucleotide encoding sF1t1-14 or any frag-
ment thereof, wherein successive identical serine-encoding
codons were altered to non-identical serine-encoding codons,
allowing proper replication and expression of said polynucle-
otide.

[0018] Another object of the invention is to provide con-
structs comprising the engineered sF1t1-14 polynucleotides
of the invention, which may be used for propagation and
expression of said polynucleotides.

[0019] In yet another object the invention provides a
method for the propagation of constructs encoding tracts of
more than one successive identical amino acid encoded by
identical nucleic acid codons, comprising the use of alternat-
ing codons encoding said successive identical amino acids.
[0020] These and other objects of the invention will
become apparent as the description proceeds.

SUMMARY OF THE INVENTION

[0021] According to a first aspect, the present invention
provides anisolated polynucleotide comprising a nucleic acid
sequence coding for sFIt1-14 or any fragment thereof com-
prising the serine-rich C-terminus region of said sFIt1-14.
Within this isolated polynucleotide, at least one of the TCA
serine coding codons in the serine-rich C-terminus region of
sF1t1-14 as appear in the native sFltl-14 nucleic acid
sequence (SEQ ID NO. 1), is replaced by other serine coding
codons, for example, any one of TCT, TCC, TCG, AGT, AGC.
[0022] In a second aspect, the present invention contem-
plates a nucleic acid construct comprising a nucleic acid
sequence coding for sFIt1-14 or any fragment thereof com-
prising the serine-rich C-terminus region of sF1t1-14. At least
one of the TCA serine coding codons in the serine-rich C-ter-
minus region of sFlt1-14 as encoded by the nucleic acid
sequence of SEQ ID NO. 1 is replaced by any one of TCT,
TCC, TCG, AGT, AGC, and the construct optionally further
comprises operably linked regulatory elements. The inven-
tion further provides an expression vector comprising the
nucleic acid construct of the invention and host cell trans-
formed or transfected with the expression vector of the inven-
tion.
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[0023] According to a further aspect of the present inven-
tion, a pharmaceutical composition comprising the isolated
polynucleotide according to the invention or any construct,
expression vector or host cell comprising the same is pro-
vided. The composition further comprises a pharmaceutically
acceptable carrier.

[0024] According to a further aspect, the invention dis-
closes a method for the treatment of a VEGF-associated
medical condition comprising the step of administering to a
subject in need thereof a therapeutically effective amount of
the isolated polynucleotide according to the invention, or any
construct, expression vector, host cell or composition com-
prising the same.

[0025] Inyeta further aspect, the invention contemplates a
method for efficient propagation and expression of a nucleic
acid sequence coding for sFlt1-14 or any fragment thereof
comprising the serine-rich C-terminus region of sFlt1-14.
The method comprises the step of providing a polynucleotide
sequence encoding said sF1t1-14 or any construct or expres-
sion vector thereof, wherein at least one of the TCA serine
coding codons in the serine-rich C-terminus region of sF1t1-
14 as encoded by the nucleic acid sequence of SEQ ID NO. 1

is replaced by any one of TCT, TCC, TCG, AGT, and AGC.

[0026] These and other aspects of the invention will
become apparent by the hand of the following figures.

BRIEF DESCRIPTION OF THE FIGURES

[0027] FIG. 1A-1B. sFlt1-14 variant

[0028] The cDNA sequence encompassing the entire cod-
ing region of the natural sFlt1-14 (NM__001160030.1, also
denoted by SEQ ID NO.: 1) is shown in FIG. 1A-1B. The
sequence and associated data presented are shown as pro-
vided by the NCBI Nucleotide database. The fragment
encoded by intron 14 of sFIt1-14 is underlined.

[0029] FIG. 2. sF1t1-14 encoded protein

[0030] Amino acid sequence encompassing the entire cod-
ing region of the natural sFlt1-14 (NP_001153502, also
denoted by SEQ ID NO.: 2) is shown. The sequence and
associated data presented are shown as provided by the NCBI
Protein database. Residues encoded by exon 14 of sFlt1-14
are underlined, and those encoded by intron 14 of sF1t1-14 are
emphasized in bold.

[0031] FIG. 3. sF1t1-14 engineered cDNA

[0032] The cDNA sequence (denoted by SEQ ID NO.: 3)
encoding sF1t1-14 protein (NP__ 001153502, also denoted by
SEQ ID NO.: 2) is shown. The polyserine tract encoding
region in intron 14 of sFlt1-14, where codons were engi-
neered, is underlined.

[0033] FIG. 4. Expression of recombinant sF1t] and sF1t1-
14 proteins cDNAs encompassing the entire coding region of
the natural sF1t1 (NP__001153502.1) or the engineered sF1t1-
14 of the invention (SEQ ID NOs.: 3) were sub-cloned into
Bluescript expression vectors and transfected onto T7 poly-
merase-expressing Hela cells. 24 hours later the cells were
harvested. Proteins were detected by immunoblotting using
the ab9540 antibody, directed against the extracellular
domain of both isoforms, or by the CESS antibody targeting
a specific C' terminus fragment (SEQ ID NO. 21) of sF1t1-14
encoded by intron-14, which contains the poly-serine tract.
[0034] Abbreviations: Extra. Ab. (extracellular antibody;
Ab9540); kD (kilo Dalton).

[0035] FIG. 5. Examples of fragments of the sFlt1-14
serine-rich C'-terminus region
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[0036] The nucleotide and amino acid sequences of both
the native and engineered sF1t1-14 are shown. (i), (ii), (iii) and
(iv) mark the starting codon and amino acid for fragments of
the native sFlt1-14 serine-rich C'-terminus region (amino acid
sequences are denoted by SEQ ID NO. 7, 8, 9, 10). The native
nucleic acid sequences in said fragments are denoted by SEQ
ID NOs.: 11, 12, 13 and 14, respectively, and (v), (vi), (vii)
and (viii) mark the starting codon and amino acid for frag-
ments of the engineered sFlt1-14 serine-rich C'-terminus
region (the nucleic acid sequences in said fragments are also
denoted by SEQ ID NOs.: 15,16, 17 and 18, respectively).
[0037] Abbreviations: Nat. sFlt1-14 (native sF1t1-14); Eng.
sF1t1-14 (engineered sF1t1-14).

DETAILED DESCRIPTION OF THE INVENTION

[0038] The present invention, in some embodiments
thereof, relates to an isolated polynucleotide comprising a
nucleic acid sequence coding for sFIt1-14. The polynucle-
otide of the invention comprises changes in nucleotide
sequences encoding serine residues. The invention further
provides nucleic acids constructs, vectors, host cells express-
ing said constructs or vectors, pharmaceutical compositions
comprising the same and methods using the polynucleotide of
the invention or any fragments thereof for the treatment of
VEGF-associated medical conditions. The invention is also
directed to a method of propagation and efficient expression
of polynucleotides comprising repeat regions. In some
embodiments, the repeat regions consist of at least two suc-
cessive identical codons, the codons encode an amino acid
which may be encoded by at least two different codons. The
amino acids which may be encoded by at least two different
codons are serine, arginine, leucine, valine, praline, alanine,
threonine, glycine, isoleucine, phenylalanine, tyrosine, histi-
dine, glutamine, asparagine, lysine, aspartic acid, glutamic
acid and cysteine. More specifically, the present invention
relates to a method of propagation of polynucleotides com-
prising repeat regions, as described above, encoding polypep-
tides which are useful for the diagnosis and treatment of
VEGF-associated medical conditions and expression thereof.
In particular, the present invention is directed to a method of
propagation of polynucleotides encoding Flt-1 splice variant,
sF1t1-14 (denoted by SEQ ID NO.:1 and illustrated by FIG.
1A-1B). Examples of genomic Flt1 are depicted in GeneBank
Accession No. NC_000013.9 region: complement
(27773790 to 27967232) GI:51511729 for human genomic
FItl and GeneBank Accession No. NC 006480.2 region:
complement (27975879 to 28168596) GI: 114795054 for
chimpanzee genomic Flt1.

[0039] The phrase “splice variant™, as used herein, refers to
alternative forms of RNA transcribed from a VEGF receptor
gene. Splice variation arises naturally through use of alterna-
tive splicing sites within a transcribed RNA molecule, or less
commonly between separately transcribed RNA molecules,
and may result in several different mRNAs transcribed from
the same gene. Splice variants may encode polypeptides hav-
ing altered amino acid sequence due to intron inclusion, exon
exclusion or a combination of both. The term splice variant is
also used herein to denote a polypeptide encoded by a splice
variant of an mRNA transcribed from a gene.

[0040] The splice variant sF1t1-14 (denoted by the nucleic
acid sequence of SEQ ID NO.:1, encoding the polypeptide of
SEQ ID NO. 2, that is the sF1t1-14 polypeptide) comprises a
C'-terminal polyserine tract encoded by consecutive identical
serine codons. As illustrated in Example 1, the repetitive
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codon sequence interfered with proper replication of the con-
struct comprising it, probably as a result of DNA polymerase
slippage. The present invention is based on the realization that
since serine is coded by six different codons, they can be used
alternatively in order to avoid slippage. Thus, the invention
provides an engineered sF1t1-14 polynucleotide (particular
example shown by FIG. 3), wherein successive identical
serine codons were exchanged with alternative serine codons,
thus preventing said slippage and facilitating proper replica-
tion of construct.

[0041] The term “engineered”, “engineered polynucle-
otide” or “engineered sequence”, as referred to herein, relates
to a polynucleotide sequence that has been modified using
molecular methods known in the art. Such modifications
comprise deletions of single or multiple nucleotides, C'- or
N'-terminal truncation, single or multiple nucleotide replace-
ments, fusion of any of the above to other single-, oligo- or
polynucleotides, or any combination of the aforementioned.
Although the term “engineered” may also generally be
applied to peptide or polypeptide sequences that are modified
by the above modifications of the peptide- or polypeptide-
encoding polynucleotide sequence, in the context of the
present application the various polynucleotide sequence
modifications described preserve the native peptide or
polypeptide sequence, and accordingly the term “engi-
neered” relates to the polynucleotide sequence, rather than
the peptide or polypeptide sequence.

[0042] The term “DNA polymerase slippage”, “poly-
merase slippage” or “slippage” as used herein relates to a
process known as replication slippage or copy-choice recom-
bination. The slippage occurs between repeated DNA
sequences in both prokaryotes and eukaryotes. Slippage
involves DNA polymerase pausing, which must take place
within the direct repeat, and that the pausing polymerase
dissociates from the DNA. Upon polymerase dissociation,
only the terminal portion of the newly synthesized strand
separates from the template and anneals to another direct
repeat. Resumption of DNA replication then completes the
slippage process. The present invention thus demonstrates a
novel strategy for eliminating propagation and expression
deficiencies of sequences containing repeating residues
caused by such slippage. By providing an engineered poly-
nucleotide with reduced repetitive codons, specifically,
devoid of repetitive codons, the invention eliminates slippage
and thereby enables efficient replication of constructs con-
taining such polynucleotides.

[0043] Thus, according to a first aspect, the present inven-
tion provides an isolated polynucleotide comprising a nucleic
acid sequence coding for sFlt1-14 or any fragment thereof
comprising the serine-rich C-terminus region of said sF1t1-
14. Within this isolated polynucleotide, at least one of the
TCA serine coding codons in the serine-rich C-terminus
region of sF1t1-14 as appear in the native sF1t1-14 nucleic acid
sequence (SEQ ID NO. 1), is replaced by other serine coding
codons, for example, any one of TCT, TCC, TCG, AGT, AGC.
[0044] The term “serine-rich C-terminus”, refers to the
C-terminal part of the sF1t1-14 splice variant, specifically, to
the terminal part encoded by intron-14, or any fragment
thereof. This terminal region (SEQ ID NO. 4) comprises 20
serine residues out of a total of 28 amino acid residues (about
70%). The invention therefore relates to any fragment or part
of this C-terminal region of sFlt1-14 molecule that contains
about 10% to 100% serine residues, specifically, 20% to 90%,
30% to 80%, 40% to 70%, or 50% to 60% serine residues.
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According to more particular embodiments, a fragment of the
“serine-rich C-terminal region of the sF1t1-14 splice variant”
according to the invention may contain about 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% or 100% serine residues.
[0045] As used herein, the term “fragments” refers to parts
of the sF1t1-14 protein comprising at least 6, preferably at
least 7, preferably at least 8, preferably at least 9, preferably
at least 10, preferably at least 11, preferably at least 12,
preferably atleast 13, preferably atleast 14, preferably at least
15, preferably at least 16, preferably at least 17, preferably at
least 18, preferably at least 19, preferably at least 20, prefer-
ably at least 21, preferably at least 22, preferably at least 23,
preferably at least 24, preferably atleast 25, preferably at least
26, preferably at least 27, or most preferably 28 continuous
amino acids encoded by intron 14 as denoted by SEQ ID NO.
4. Preferably, the fragment includes the region that contains
several serine residues present in tandem. Non limiting
examples of such fragments may include any one of SEQ ID
NO. 7 to 10 and 24, 26, 28, 30, 32, 34, 36, 38, 40 and 42.

[0046] It should be further appreciated that as used herein
in the specification and in the claims section below, the term
“C'-terminus region” refers to a continuous or discontinuous
sequences involving amino acids derived from any location or
locations, either continuous or dispersed, along the 100
C'-terminal amino acids, preferably, the 28 C'-terminal amino
acids of sFlt1-14, as appropriate. Continuous or discontinu-
ous sequence typically includes 3-8 continuous or discontinu-
ous amino acids. The term “amino acid” or “amino acids” is
understood to include the 20 naturally occurring amino acids;
those amino acids often modified post-translationally in vivo,
including, for example, hydroxyproline, phosphoserine, and
phosphothreonine; and other less common amino acids,
including but not limited to 2-aminoadipic acid, hydroxyl-
ysine, isodesmosine, nor-valine, nor-leucine, and ornithine.
Furthermore, the term “amino acid” includes both D- and
L-amino acids.

[0047] It should be understood that the described serine-
rich region may be any C'-terminal fragment of sFlt1-14, the
amino acid sequence of sFlt1-14 also denoted as SEQ ID
NO.: 2, wherein the fragment comprises sFlt1-14 amino acid
residues in positions 706 to 733 (SEQ ID NO. 4) according to
SEQ ID NO.: 2. In one specific embodiment, such fragment
may comprise the C' terminal region that encoded by intron-
14, specifically, such fragment includes the amino acid
sequence from positions 707 to 733. It should be noted that
shorter fragments are also encompassed by the invention,
e.g., positions 708 to 733, positions 709 to 733, positions 710
to 733, positions 711 to 733, positions 712 to 733, positions
713 to 733, positions 714 to 733, positions 715 to 733, posi-
tions 716 to 733, positions 717 to 733, positions 718 to 733,
positions 719 to 733, positions 720 to 733, positions 721 to
733, positions 722 to 733, positions 723 to 733, positions 724
to 733, positions 725 to 733, positions 726 to 733 or positions
727 to 733.

[0048] Thus, the polynucleotide of the invention comprises
a serine-rich C-terminus region of sFlt1-14 wherein at least
one TCA codon replaced by any one of TCT, TCC, TCG,
AGT, AGC. The at least one TCA codon may be selected from
the TCA codons encoding the serine residues in positions
710,712,715,717-719,722-726 or 728-733, said amino acid
positions are numbered according to their positions in SEQ
ID NO.:2. It should be further noted that the invention further
encompasses polynucleotide molecule, where other serine
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codons, for example the TCG codon, that appear in the origi-
nal native sF1t1-14 sequence (SEQ ID NO. 1), are replaced by
any one of TCT, TCC, TCA, AGT or AGC. In any case, the
peptide sequence encoded by the nucleotide will not be
changed by these replacements.

[0049] As indicated above, the invention provides a poly-
nucleotide comprising nucleic acid sequence. The term
“nucleic acid” or “polynucleotides” as used herein refer to a
macromolecule composed of chains of monomeric nucle-
otides. The most common nucleic acids are deoxyribonucleic
acid (DNA) and ribonucleic acid (RNA). Each nucleotide
consists of three components: a nitrogenous heterocyclic
base, which is either a purine or a pyrimidine; a pentose sugar;
and a phosphate group. Nucleic acid types differ in the struc-
ture of the sugar in their nucleotides—DNA contains 2-deox-
yribose while RNA contains ribose, the only difference
between the two being the presence of a hydroxyl group.
Also, the nitrogenous bases found in the two nucleic acid
types are different: adenine (A), cytosine (C), and guanine
(G) are found in both RNA and DNA, while thymine (T) only
occurs in DNA and uracil (U) only occurs in RNA. Other rare
nucleic acid bases can occur, for example inosine in strands of
mature transfer RNA. Nucleic acids are usually either single-
stranded or double-stranded, though structures with three or
more strands can form. A double-stranded nucleic acid con-
sists of two single-stranded nucleic acids held together by
hydrogen bonds, such as inthe DNA double helix. In contrast,
RNA is usually single-stranded, but any given strand may fold
back upon itself to form secondary structure as in tRNA and
rRNA.

[0050] The polynucleotide of the invention comprises
changes in the serine coding codons. The term “codon” as
referred to herein relates to a sequence of three adjacent
nucleotides, which encode for a specific amino acid during
protein synthesis, or translation, with exception of three
codons, called “stop codons,” which signal protein synthesis
to terminate. The genome of an organism is inscribed in DNA,
or in the case of some viruses, RNA. The portion of the
genome that codes for a protein or an RNA is referred to as a
gene. Those genes that code for proteins are composed of
tri-nucleotide units called codons, each coding for a single
amino acid.

[0051] Each protein-coding gene is transcribed into a tem-
plate molecule of the related polymer RNA, known as mes-
senger RNA or mRNA. This, in turn, is translated on the
ribosome into an amino acid chain or polypeptide. The pro-
cess of translation requires transfer RNAs specific for indi-
vidual amino acids with the amino acids covalently attached
to them, guanosine triphosphate as an energy source, and a
number of translation factors. tRNAs have anticodons
complementary to the codons in mRNA and can be “charged”
covalently with amino acids at their 3' terminal CCA ends.
Individual tRNAs are charged with specific amino acids by
enzymes known as aminoacyl tRNA synthetases, which have
high specificity for both their cognate amino acids and
tRNAs. The high specificity of these enzymes is a major
reason why the fidelity of protein translation is maintained.
[0052] There are 4°=64 different codon combinations pos-
sible with a triplet codon of three nucleotides; all 64 codons
are assigned for either amino acids or stop signals during
translation. The standard genetic code shown in Table 1
shows what amino acid each of the 64 codons specifies.
[0053] As indicated above, in certain embodiments and
aspects, the invention provides isolated and purified poly-
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nucleotides. As used herein, “isolated” or “substantially puri-
fied”, in the context of a nucleic acid molecule encoding a
polypeptide, such as the sFIt1-14 protein, as exemplified by
the invention, means the nucleic acid sequence has been
removed from its natural milieu or has been altered from its
natural state. As such “isolated” does not necessarily reflect
the extent to which the nucleic acid molecule has been puri-
fied. However, it will be understood that a nucleic acid mol-
ecule that has been purified to some degree is “isolated”. If the
nucleic acid molecule does not exist in a natural milieu, i.e. it
does not exist in nature, the molecule is “isolated” regardless
of where it is present. By way of example, a polynucleotide
that does not naturally exist in humans is “isolated” even
when it is present in humans.

[0054] Furthermore, the term “isolated” or “substantially
purified”, when applied to a nucleic acid or protein, denotes
that the nucleic acid or protein is essentially free of other
cellular components with which it is associated in the natural
state. It is preferably in a homogeneous state, although it can
bein either a dry or aqueous solution. Purity and homogeneity
are typically determined using analytical chemistry tech-
niques such as polyacrylamide gel electrophoresis or high
performance liquid chromatography. A polynucleotide which
is the predominant species present in a preparation is substan-
tially purified.

[0055] As indicated herein, the C-terminal region of sF1t1-
14 is preferably the part encoded by intron-14. The term
“intron” refers to a DNA sequence present in a gene which is
not usually translated into protein and is generally found
between exons. These sections are transcribed to precursor
mRNA (pre-mRNA) and some other RNAs (such as long
noncoding RNAs), and subsequently removed by splicing
during the processing to mature RNA. However, in the spe-
cific case of sFItl1-14, the sequence that was formerly
regarded as intron 14 (SEQ ID NO.: 5) was found to be, in
fact, expressed as part of the sF1t1-14 polypeptide, when the
specific splicing events which create sF1t1-14 occur. The term
“exon”, as referred to herein, relates to a nucleic acid
sequence that is represented in the mature form of an RNA
molecule after either portions of a precursor RNA (introns)
have been removed by cis-splicing. The mature RNA mol-
ecule can be a messenger RNA or a functional form of a
non-coding RNA such as rRNA or tRNA. Depending on the
context, exon can refer to the sequence in the DNA or its RNA
transcript. In the context of the present application, the exon
is transcribed to mature mRNA. “cis-splicing”, as referred to
herein, relates to a modification of RNA after transcription, in
which introns are removed and exons are joined. This is
needed for the typical eukaryotic messenger RNA before it
can be used to produce a correct protein through translation.
For many eukaryotic introns, splicing is done in a series of
reactions which are catalyzed by the spliceosome, a complex
of small nuclear ribonucleoproteins (snRNPs), but there are
also self-splicing introns.

[0056] In order to allow appropriate replication and effi-
cient expression of the polynucleotide of the invention, pref-
erably, by avoiding slippage, it is desired that at least part of
the serine coding codons will be either followed or preceded
or both followed and preceded by non-identical serine coding
codons.

[0057] For efficient propagation and expression of the
sF1t1-14 molecule, the nucleic acid sequence encoding said
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protein is engineered by replacing at least part of the identical
serine coding codons originally comprise within the native
nucleic acid sequence.

[0058] In specific embodiments, at least thirteen of the
serine coding codons comprised within the serine-rich C-ter-
minus encoding sequence of the polynucleotide of the inven-
tion are at least one of followed, preceded or both by a non-
identical codon while coding for the same amino acid
sequence as encoded by SEQ ID NO 1. The term “non-
identical codon” as used herein refers to a codon coding any
amino acid residue or any non-identical serine coding codon.
[0059] It will be appreciated that according to some
embodiments, at least thirteen of the serine coding codons
comprised within the maximal serine-rich C-terminus encod-
ing sequence denoted by the original nucleic acid sequence
encoding sFlt1-14 (SEQ ID NO. 1, or in the “intron-14”
region thereof as denoted by SEQ ID NO.: 5) are either
followed, preceded or both, followed and preceded, by a
non-identical codon. It is noteworthy that the “non-identical
codon” may be any codon, and not necessarily a serine codon.
More specifically, “non-identical codon” includes a non-
identical serine codon, a stop codon, or a codon encoding
another amino acid residue that appears in the original native
sF1t1-14 nucleic acid sequence as denoted by SEQ ID NO. 1
(and also in the “intron-14” fragment thereof as denoted by
SEQ ID NO. 5), encoding the amino acid sequence of sFlt1-
14 (SEQ ID NO. 2). This is the case, for example, for codons
encoding serine residues in positions 710,712, 714, 719, 722
and 733, wherein said amino acid (positions are numbered
according to their positions in SEQ ID NO.:2), are either
followed, preceded or both by a non-serine coding codon (i.e.,
codons coding for different amino acid residues appearing in
the original sequence or a stop codon). More specifically, for
example, the serine coding codon in the native sFlt1-14
nucleic acid sequence as denoted by SEQ ID NO. 1, encoding
serine in position 710 is preceded by a Threonine coding
codon (position 709). This serine coding codon is also fol-
lowed by a Threonine coding codon (for Threonine in posi-
tion 711). The native serine coding codon of serine 719, is
preceded by an identical serine coding codon (TCA, encoding
serine 718) but is followed by a proline coding codon (proline
in position 720). As indicated above, “non-identical codon”
as used herein also encompasses stop codons, for example the
stop codon following the serine residue in position 733.
[0060] Still further, the native polynucleotide sequence
encoding sF1t1-14 nucleic acid sequence as denoted by SEQ
ID NO. 1, also includes serine coding codons that are fol-
lowed or preceded or both, by a different serine coding
codons, for example, the serine coding codons of serine resi-
dues in positions 715, 716, 717, 726, 727 and 728. For
example, the codon encoding serine residue in position 716 in
the native polypeptide is TCG. This codon is followed by a
non-identical serine coding codon (TCA, encoding serine in
position 717) and is also preceded by a non-identical serine
coding codon (TCA, encoding serine in position 715). The
native polynucleotide sequence of SEQ ID NO. 1, therefore
includes 12 serine codons that are either followed or preceded
or followed and preceded by a non-identical codon that are
serine residues in positions 710,712,714,715,716,717,719,
722,726,727, 728 and 733.

[0061] In practice, such embodiments dictate a minimal
change of at least one serine coding codon in comparison with
the codons presented in sFlt1-14 nucleic acid sequence
denoted by SEQ ID NO.:1, in any one of the following serine
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coding codons of positions 718, 723, 725, 729, 730, 731 and
732, thus creating a sequence where at least 13 serine codon
are either preceded or followed by a non-identical codon.
[0062] According to another specific embodiment, the
invention provides an isolated polynucleotide having no more
than 5 identical serine coding codons in tandem. Preferably,
the different serine coding codons are distributed so that no
more than 5, preferably no more than 4, more preferably no
more than 3, most preferably no more than 2 identical serine
coding codons are present in tandem (either followed, pre-
ceded or both). The term “in tandem”, as used herein, refers to
an arrangement of two or more objects placed one next to the
other, specifically, either nucleotides, nucleotide triplets con-
stituting codons, or amino acids, in consecutive positions
within a sequence. For example, the present invention is
directed to a serine-rich C'-terminal region of sF1t1-14, where
some of the aforesaid serine residues are arranged in tandem,
that is, several serine residues are positioned consecutively in
sequence. It will be appreciated that a series of identical
amino acids arranged in tandem may be encoded by different
codons and each codon may be composed of different nucle-
otides, thus “in tandem” should be understood as relating to
either nucleotides, nucleotide triplets constituting codons, or
amino acids, as appropriate, but not necessarily to all combi-
nations thereof, for a given sequence.

[0063] According to certain embodiments, at least 1, at
least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at
least 8, at least 9, atleast 10, atleast 11, at least 12, at least 13,
at least 14, at least 15, at least 16 or at least 17 of the TCA
serine coding codons in said serine-rich C-terminus region of
sF1t1-14 as encoded by the native nucleic acid sequence as
denoted by SEQ ID NO. 1, are replaced by any other (non-
TCA) serine coding-codon, for example, any one of TCT,
TCC, TCG, AGT, AGC.

[0064] In yet another specific embodiment, the invention
provides an isolated polynucleotide having at least three of
the TCA serine coding codons in said serine-rich C-terminus
region of sF1t1-14 as encoded by the nucleic acid sequence of
SEQIDNO. 1, replaced by any one of TCT, TCC, TCG, AGT,
AGC.

[0065] It should be further noted that the invention further
encompasses polynucleotide molecule, where other serine
codons, for example the TCG codon, that appear in the origi-
nal native sF1t1-14 sequence (SEQ ID NO. 1), are replaced by
any one of TCT, TCC, TCA, AGT or AGC.

[0066] Inother embodiments, most of, and specifically, all,
the serine coding codons comprised within the serine-rich
C-terminus encoding sequence of the polynucleotide of the
invention are either followed, preceded or both by a non-
identical codon.

[0067] More particularly, each of the serine coding codons
comprised within the original native sFlt1-14 nucleic acid
sequence as denoted by SEQ ID NO. 1 (and also in the
“intron-14” fragment thereof as denoted by SEQ ID NO. 5)
are either followed, preceded or both by a non-identical
codon, and the same principal applies to any serine-rich
C'-terminus sF1t1-14 fragment. Similarly to other embodi-
ments, the “non-identical codon” may be any codon, and not
necessarily a serine codon. Such embodiments describe a
polynucleotide sequence according to the invention, wherein
there is a minimal change of at least four codons in compari-
son with the codons presented in the serine-rich sFlt1-14
C'-terminal fragment sequence denoted by SEQ ID NO.: 5,
including codons in amino acid positions 718, 724, and a
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combination selected from 729 and 732, 730 and 732, and 730
and 733, said amino acid positions are numbered according to
their positions in SEQ ID NO.:2, thus creating a sequence
where all serine codon are either preceded or followed by a
non-identical codon, while still coding for the amino acid
sequence of SEQ ID No 2.

[0068] In yet another particular embodiments, at least one
codon of each at least two successive serine coding codons
comprised within the serine-rich C-terminus encoding
sequence of the polynucleotide of the invention are either
followed, preceded or both by a non-identical serine codon
selected from the group consisting of TCA, TCT, TCC, TCG,
AGT, AGC.

[0069] More specifically, in certain embodiments, at least
one codon comprised in each pair of successive serine codons
comprised within the serine-rich C'-terminus of the original
native sF1t1-14 nucleic acid sequence as denoted by SEQ ID
NO. 1 (and also in the “intron-14" fragment thereof as
denoted by SEQ ID NO. 5) is either followed, preceded or
both by a non-identical serine codon selected from the group
consisting of TCA, TCT, TCC, TCG, AGT, AGC. According
to these embodiments, a minimum of three codons must be
replaced in the full serine-rich C'-terminus sF1t1-14 fragment
denoted as SEQ ID NO.:5. These changes will not change the
peptide encoded by the nucleotide sequence. The minimal
changes include a change in the codons encoding serine resi-
dues in positions 731, one codon selected from positions 723
and 724, and one codon selected from positions 717-719, said
amino acid positions are numbered according to their posi-
tions in SEQ ID NO.:2. It should be appreciated that since
codon 731 must be replaced according to these embodiments,
and seeing that codon 731 is TCA, these embodiments fall
within the scope of the invention.

[0070] In more specific embodiments, each codon of each
at least two successive serine coding codons comprised
within the serine-rich C-terminus encoding sequence of the
polynucleotide of the invention are either followed, preceded
or both by a non-identical serine codon selected from the
group consisting of TCA, TCT, TCC, TCG, AGT, AGC. More
particularly, each codon comprised in each pair of successive
serine codons comprised within the serine-rich C'-terminus of
the original native sF1t1-14 nucleic acid sequence as denoted
by SEQ ID NO. 1 (and also in the “intron-14” fragment
thereof as denoted by SEQ ID NO. 5) is either followed,
preceded or both by a non-identical serine codon selected
from the group consisting of TCA, TCT, TCC, TCG, AGT,
AGC. According to these specific embodiments, a minimum
of six codons must be replaced in the full serine-rich C'-ter-
minus sF1t1-14 fragment denoted as SEQ ID NO.:5. It should
be indicated that these changes will not change the peptide
encoded by the nucleotide sequence. A non limiting example
for a polynucleotide sequence comprising said minimal
changes is a polynucleotide having a change in the codons
encoding serine residues in positions 718,723, 725,729, 731
and 733, said amino acid positions are numbered according to
their positions in SEQ ID NO.:2. It should be appreciated that
in this particular embodiment all the indicated serine residues
are encoded by TCA, these embodiments fall within the scope
of the invention.

[0071] It should be noted that serine is unique among the
amino acids in that it has six codons, from 2 distinct groups:
the TCN group (TCA, TCC, TCG, and TCT) and the AGY
group (AGC and AGT). Transitions between a TCN codon
and an AGY codon require a no synonymous intermediate,
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that is, a TCN-group codon cannot be transformed into an
AGY-group codon via a single nucleotide exchange, but
rather at least two nucleotides must be exchanged simulta-
neously to complete the transformation.

[0072] Thus, according to one particular embodiment, the
polynucleotide of the invention may alternately comprise
serine coding codons of the TCN group, more specifically,
any one TCA, TCC, TCG, and TCT located next (either
followed, preceded or both) to a serine coding codons of the
AGY group, specifically, any one of AGC and AGT.

[0073] Inyet more specific embodiments, each codon of at
least two successive serine coding codons selected from the
group consisting of TCA, TCT, TCC and TCG comprised
within the serine-rich C-terminus encoding sequence of the
polynucleotide of the invention are either followed, preceded
or both by a non-identical serine codon selected from the
group consisting of AGT and AGC.

[0074] In a preferred embodiment, the polynucleotide of
the invention comprises a nucleic acid sequence at least 31%
homologous to the serine-rich C-terminus encoding region of
SEQ ID NO. 3.

[0075] According to one embodiment, the polynucleotide
sequence of the invention demonstrates at least 70%, more
preferably at least 72%, more preferably at least 74%, more
preferably at least 76%, more preferably at least 78%, more
preferably at least 80%, more preferably at least 82%, more
preferably at least 84%, more preferably at least 86%, more
preferably at least 88%, more preferably at least 90%, more
preferably at least 92%, more preferably at least 94%, most
preferably at least 96% homology to the complete engineered
sF1t1-14 sequence as denoted by SEQ ID NO. 3, since intron
14 sequence constitutes only 4% of the complete sF1t1-14
coding sequence. The homology relates to the degree of iden-
tity between any full length homolog and the claimed engi-
neered sequence, also denoted as SEQ ID NO. 3.

[0076] According to certain embodiments, the serine-rich
C-terminus encoding region of any homolog must share at
least 20 to 99% homology to the serine-rich C-terminus
encoding region of the engineered polynucleotide of the
invention, of SEQ ID NO. 3. More specifically, the serine-rich
C-terminus encoding region of any homolog must share at
least 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35,36,37,38,39, 40, 45,50, 55, 60, 65, 70,75, 80, 85, 90, 95,
96,97, 98, 99% and more, homology to the serine-rich C-ter-
minus encoding region of the engineered polynucleotide of
the invention, of SEQ ID NO. 3. According to one particular
embodiment, the serine-rich C-terminus encoding region of
any homolog must share at least 31% homology to the serine-
rich C-terminus encoding region of the engineered poly-
nucleotide of the invention, of SEQ ID NO. 3.

[0077] Reference to “sequence identity” in relation to other
sequences, be them amino acid or nucleotide sequences, is
equivalent to amino acid or nucleic acid “homology”.
[0078] As used herein, amino acid or nucleic acid “iden-
tity” is equivalent to amino acid or nucleic acid “homology”.
The percent identity between the two sequences is a function
of'the number of identical positions shared by the sequences,
taking into account the number of gaps, and the length of each
gap, which need to be introduced for optimal alignment of the
two sequences.

[0079] The terms “identical”, “substantial identity”, “sub-
stantial homology” or percent “identity”, in the context of two
or more nucleic acids or polypeptide sequences, refer to two
or more sequences or subsequences that are the same or have
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a specified percentage of amino acid residues or nucleotides
that are the same (i.e., about 60% identity, preferably 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or higher identity over a specified
region or over the entire molecule, as determined using
BlastN software of the National Center of Biotechnology
Information (NCBI) using default parameters.

[0080] “Homology” with respect to a specific polynucle-
otide sequence, for example, of SEQ ID NO. 3, and its func-
tional derivatives is defined herein as the percentage of nucle-
otides in the candidate sequence that are identical or similar
with nucleotides of a corresponding native polynucleotide,
after aligning the sequences and introducing gaps, if neces-
sary, to achieve the maximum percent homology, and not
considering any conservative substitutions as part of the
sequence identity. Neither N-nor C-terminal extensions nor
insertions or deletions shall be construed as reducing identity
or homology. Methods and computer programs for the align-
ment are well known. It should be appreciated that by the
terms “insertions” or “deletions”, as used herein it is meant
any addition or deletion, respectively, of nucleotides to the
polynucleotide of the invention, of between 1 to 50 nucle-
otides, between 20 to 1 nucleotides and specifically, between
1 to 10 nucleotides. More particularly, insertions or deletions
may be of any one of 1,2,3,4,5,6,7,8, 9, or 10 nucleotides.
It should be recognized that insertions or deletions may be
additions or reduction of nucleotides from the 5'-, the 3'-end
of'the molecule or within the molecule and any combinations
thereof.

[0081] It should be appreciated that in certain embodi-
ments, any homolog of the polynucleotide of SEQ ID NO.3 is
encompassed by the invention, particularly, homolog exhib-
iting between about 70 to 96% homology or more, specifi-
cally, 96% homology or more, provided that such polynucle-
otide in not a polynucleotide comprising, having or consisting
of the nucleic acid sequence as denoted by SEQ ID NO. 1.
[0082] A specific example of the polynucleotide sequence
of the invention (coding for the full sFlt1-14 of SEQ ID NO.
2) is provided in FIG. 3, where the engineered intron 14 is
underlined (also denoted as SEQ ID NO. 3 and Example 1).
[0083] Thus, in a particular embodiment, the isolated poly-
nucleotide of the invention comprises the nucleic acid
sequence as denoted by SEQ ID NO. 3, or any fragment
thereof encoding the serine-rich C-terminus region of sF1t1-
14. Non-limiting examples for polynucleotides encoding
fragments of the serine-rich C-terminus region of sF1t1-14 are
denoted by any one of SEQ ID NO. 15 to 18 and SEQ ID NO.
23, 25,27, 29,31, 33,35,37,39 and 41.

[0084] It should not be overlooked that the principle of the
invention which facilitates replication and expression of iden-
tical amino acid tracts may be readily applied to other amino
acids encoded by at least two different codons, such as argi-
nine (encoded by CGT, CGC, CGA, CGG, AGA and AGG),
leucine (encoded by TTA, TTG, CTT, CTC, CTA and CTG),
valine (encoded by GTT, GTC, GTA and GTG), proline (en-
coded by CCT, CCC, CCA and CCG), alanine (encoded by
GCT, GCC, GCA and GCG), threonine (encoded by ACT,
ACC, ACA and ACG), glycine (encoded by GGT, GGC,
GGA and GGQG), isoleucine (encoded by ATT, ATC and
ATA), phenylalanine (encoded by TTT and TTC), tyrosine
(encoded by TAT and TAC), histidine (encoded by CAT and
CAC), glutamine (encoded by CAA and CAG), asparagine
(encoded by AAT and AAC), lysine (encoded by AAA and
AAGQG), aspartic acid (encoded by GAT and GAC), glutamic
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acid (encoded by GAA and GAG) and cysteine (encoded by
TGT and TGC) as well as serine (encoded by TCT, TCC,
TCA, TCG, AGT and AGC). The codons encoding each
amino acid are also presented in Table 1 below:

TABLE 1

The genetic code -nucleic acid triplet codes for amino acids

Codon  AA Codon AA  Codon AA Codon  AA
TTT Phe TCT Ser  TAT Tyr TGT Cys
TTC Phe TCC Ser TAC Tyr TGC Cys

TTA Leu TCA Ser TAA Stop TGA Stop
TTG Leu TCG Ser TAG Stop TGG Trp
CTT Leu CCT Pro  CAT His CGT Arg
CTC Leu Cccc Pro CAC His CGC Arg
CTA Leu CCA Pro CAA Gln CGA Arg
CTG Leu CCG Pro CAG Gln CGG Arg

ATT Ile ACT Thr  AAT Asn AGT Ser
ATC Ile ACC Thr  AAC Asn AGC Ser
ATA Ile ACA Thr AAA Lys AGA Arg
ATG Met ACG Thr AAG Lys AGG Arg
GTT Val GCT Ala GAT Asp GGT Gly
GTC Val GCC Ala GAC Asp GGC Gly
GTA Val GCA Ala GAA Glu GGA Gly
GTG Val GCG Ala GAG Glu GGG Gly
[0085] Itshould be noted that the different nucleotides A, T,

C and G indicated in each codon are the four nucleotides
adenine, thymine, cytosine and guanine, respectively. AA as
indicated in the Table represents amino acids. It should be
further noted that the different amino acid residues are also
indicated herein using the three letter code, for example, Phe
(phenylalanine), Leu (leucine), Ile (isoleucine), Met (me-
thionine), Ser (serine), Pro (proline), Thr (threonine), Ala
(alanine), Tyr (tyrosine), His (histidine), Gln (glutamine),
Asn (asparagine), Lys (lysine), Asp (aspartic acid), Glu
(glutamic acid), Cys (cysteine), Trp (tryptophan), Arg (argi-
nine), Gly (glycine). In specific embodiments, the polynucle-
otide sequence of the invention encodes the sF1t1-14, having
a polyserine tract. The term “polyserine tract” as used herein
refers to a peptide or polypeptide comprising at least two, at
least three, at least four, at least five, at least six, at least seven,
at least eight, at least nine, at least ten, at least eleven, at least
twelve, at least thirteen, at least fourteen, at least fifteen, at
least sixteen, at least seventeen, at least eighteen, at least
nineteen, at least twenty, at least twenty-five, at least thirty, at
least thirty-five, at least forty, at least forty-five, at least fifty,
at least fifty-five, at least sixty, at least sixty-five, at least
seventy, at least seventy-five, at least eighty, at least eighty-
five, at least ninety, at least ninety-five, or at least one-hun-
dred consecutive serine residues, preferably at least twelve
consecutive serine residues, wherein said identical residues
are encoded by identical codons.

[0086] More generally, any “amino acid tract” as referred to
herein is directed to a peptide or polypeptide comprising at
least two, at least three, at least four, at least five, at least six,
at least seven, at least eight, at least nine, at least ten, at least
eleven, at least twelve, at least thirteen, at least fourteen, at
least fifteen, at least sixteen, at least seventeen, at least eigh-
teen, at least nineteen, at least twenty, at least twenty-five, at
least thirty, at least thirty-five, at least forty, at least forty-five,
at least fifty, at least fifty-five, at least sixty, at least sixty-five,
at least seventy, at least seventy-five, at least eighty, at least
eighty-five, at least ninety, at least ninety-five, or at least
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one-hundred consecutive identical amino acid residues,
wherein said identical residues are encoded by identical
codons.

[0087] A “repeat region™ as used herein refers to the part of
DNA where a certain codon is repeated many times. Expan-
sions sometimes occur during replication of repeat regions. In
Huntington’s Disease, the repeat region involves the CAG
codon. During replication, DNA polymerase III dissociates
from the DNA template strand at the repeat region and the
subsequent reattachment at a more distant site. Polymerase
slippage can cause the newly created DNA strand to contain
an expanded section of DNA.

[0088] According to an exemplary embodiment of this
aspect of the present invention, the polypeptide sF1t1-14 (also
denoted as SEQ ID NO. 2), encoded by the polynucleotide
described herein (also denoted as SEQ ID NO. 3, or any
fragments, derivatives and homologues thereof) is capable of
binding a VEGFR ligand. Examples of such ligands include,
without limitation, VEGF (VEGF-A, GeneBank Accession
No. NP__001020537), VEGF-B (GeneBank Accession No.
NP__003368) and Placenta growth factor (PIGF, GeneBank
Accession No. NP__002623).

[0089] According to another exemplary embodiment, bind-
ing of the polypeptide is expected to be in a range of about
10°M-107"> M.

[0090] The polynucleotide of the invention, or fragments
thereof as described, may be incorporated into certain con-
structs. The present invention further concerns an expression
construct comprising the above nucleic acid sequences and
regulatory elements, and further concerns plasmids compris-
ing the same.

[0091] Thus, in a second aspect, the present invention con-
templates a nucleic acid construct comprising a nucleic acid
sequence coding for sFIt1-14 or any fragment thereof com-
prising the serine-rich C-terminus region of sF1t1-14. At least
one of the TCA serine coding codons in the serine-rich C-ter-
minus region of sFlt1-14 as encoded by the nucleic acid
sequence of SEQ ID NO. 1 is replaced by any one of TCT,
TCC, TCG, AGT, AGC, and the construct optionally further
comprises operably linked regulatory elements.

[0092] “Construct”, as used herein, encompasses vectors
such as plasmids, viruses, bacteriophage, integratable DNA
fragments, and other vehicles, which enable the integration of
DNA fragments into the genome of the host.

[0093] Insome embodiments, the nucleic acid construct of
the invention comprises a nucleic acid sequence at least 31%
homologous to the serine-rich C-terminus encoding region of
SEQ ID NO. 3.

[0094] According to more specific embodiments, the
nucleic acid construct of the invention comprises the nucleic
acid sequence as denoted by SEQ ID NO. 3, or any fragment
thereof encoding the serine-rich C-terminus region of sF1t1-
14.

[0095] Inanother aspect, the invention discloses an expres-
sion vector comprising the nucleic acid construct of the inven-
tion.

[0096] Expression vectors are typically self-replicating
DNA or RNA constructs containing the desired gene or its
fragments, and operably linked genetic control elements that
are recognized in a suitable host cell and effect expression of
the desired genes. These control elements are capable of
effecting expression within a suitable host. Generally, the
genetic control elements can include a prokaryotic promoter
system or a eukaryotic promoter expression control system.
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This typically includes a transcriptional promoter, an optional
operator to control the onset of transcription, transcription
enhancers to elevate the level of RNA expression, a sequence
that encodes a suitable ribosome binding site, RNA splice
junctions, sequences that terminate transcription and transla-
tion and so forth. Expression vectors usually contain an origin
ofreplication that allows the vector to replicate independently
of the host cell.

[0097] As used herein, the term “gene” or “recombinant
gene” refers to a nucleic acid comprising an open reading
frame encoding a peptide or polypeptide, including both exon
and (optionally, as in the present case) intron sequences. A
“recombinant gene” refers to nucleic acid encoding a peptide
or polypeptide and comprising exon sequences, though it may
optionally include intron sequences, wherein at least one
nucleotide comprised in the nucleic acids comprising said
gene was changed from the native, original sequence, using
artificial means.

[0098] A vector may additionally include appropriate
restriction sites, antibiotic resistance or other markers for
selection of vector-containing cells. Plasmids are the most
commonly used form of vector but other forms of vectors
which serve an equivalent function and which are, or become,
known in the art are suitable for use herein. See, e.g., Pouwels
et al., Cloning Vectors: a Laboratory Manual (1985 and
supplements), Elsevier, N.Y.; and Rodriquez, et al. (eds.)
Vectors: a Survey of Molecular Cloning Vectors and their
Uses, Buttersworth, Boston, Mass. (1988), which are incor-
porated herein by reference.

[0099] To enable cellular expression of the polynucleotides
of the present invention, the nucleic acid construct of the
present invention further includes and operably linked to
regulatory elements, for example, at least one cis acting regu-
latory element. As used herein, the phrase “cis acting regula-
tory element” refers to a polynucleotide sequence, preferably
apromoter, which binds a trans acting regulator and regulates
the transcription of a coding sequence located downstream
thereto. The term “operably linked” is used herein for indi-
cating that a first nucleic acid sequence is operably linked
with a second nucleic acid sequence when the first nucleic
acid sequence is placed in a functional relationship with the
second nucleic acid sequence. For instance, a promoter is
operably linked to a coding sequence if the promoter affects
the transcription or expression of the coding sequence. Gen-
erally, operably linked DNA sequences are contiguous and,
where necessary to join two protein-coding regions, in the
same reading frame.

[0100] Any suitable promoter sequence can be used by the
nucleic acid construct of the present invention. Preferably, the
promoter utilized by the nucleic acid construct of the present
invention is active in the specific cell population transformed.
Examples of cell type-specific and/or tissue-specific promot-
ers include promoters such as albumin that is liver specific,
lymphoid specific promoters, neuron-specific promoters such
as the neurofilament promoter, pancreas-specific promoters,
or mammary gland-specific promoters such as the milk whey
promoter. The nucleic acid construct of the present invention
can further include an enhancer, which can be adjacent or
distant to the promoter sequence and can function in up regu-
lating the transcription therefrom.

[0101] Depending on the host/vector system utilized, any
of'a number of suitable transcription and translation elements
including constitutive and inducible promoters, transcription
enhancer elements, transcription terminators, and the like,
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can be used in the expression vector. Other than containing
the necessary elements for the transcription and translation of
the engineered sequence of the invention, the expression con-
struct of the present invention can also include sequences
engineered to optimize stability, production, purification,
yield or toxicity of the expressed fusion protein.

[0102] The nucleic acid construct of the present invention
may further include an appropriate selectable marker and/or
an origin of replication. For example, the nucleic acid con-
struct utilized may be a shuttle vector, which can propagate
bothin E. coli (wherein the construct comprises an appropri-
ate selectable marker and origin of replication) and be com-
patible for propagation in cells, or integration in a gene and a
tissue of choice. The construct according to the present inven-
tion can be, for example, a plasmid, a bacmid, a phagemid, a
cosmid, a phage, a virus or an artificial chromosome.

[0103] In addition to the elements already described, the
expression vector of the present invention may typically con-
tain other specialized elements intended to increase the level
of expression of cloned nucleic acids or to facilitate the iden-
tification of cells that carry the recombinant DNA. For
example, a number of animal viruses contain DNA sequences
that promote the extra chromosomal replication of the viral
genome in permissive cell types. Plasmids bearing these viral
replicons are replicated episomally as long as the appropriate
factors are provided by genes either carried on the plasmid or
with the genome of the host cell.

[0104] The vector may or may not include a eukaryotic
replicon. If a eukaryotic replicon is present, then the vector is
amplifiable in eukaryotic cells using the appropriate select-
able marker. If the vector does not comprise a eukaryotic
replicon, no episomal amplification is possible. Instead, the
recombinant DNA integrates into the genome of the engi-
neered cell, where the promoter directs expression of the
desired nucleic acid.

[0105] Examples of mammalian expression vectors
include, but are not limited to, pcDNA3, pcDNA3.1(+/-),
pGL3, pZeoSV2(+/-), pSecTag2, pDisplay, pEF/myc/cyto,
pCMV/myc/cyto, pCR3.1, pSinRepS, DH26S, DHBB,
pNMT1, pNMT41, pPNMT81, which are available from Invit-
rogen, pCI which is available from Promega, pMbac, pPbac,
pBK-RSV and pBK-CMV which are available from Strate-
gene, pIRES which is available from Clontech, and their
derivatives. Expression vectors containing regulatory ele-
ments from eukaryotic viruses such as retroviruses can be
also used. SV40 vectors include pSVT7 and pMT2. It should
be appreciated that the present invention encompasses any
vectors that were used in the present invention as described by
the examples.

[0106] Vectors derived from bovine papilloma virus
include pPBV-IMTHA, and vectors derived from Epstein Bar
virus include pHEBO, and p205. Other exemplary vectors
include pMSG, pAV009/A+, pMTO010/A+, pMAMneo-5,
baculovirus pDSVE, and any other vector allowing expres-
sion of proteins under the direction of the SV-40 early pro-
moter, SV-40 later promoter, metallothionein promoter,
murine mammary tumor virus promoter, Rous sarcoma virus
promoter, polyhedrin promoter, or other promoters shown
effective for expression in eukaryotic cells.

[0107] Recombinant viral vectors may also be used to syn-
thesize the polynucleotides of the present invention. Viruses
are very specialized infectious agents that have evolved, in
many cases, to elude host defense mechanisms. Typically,
viruses infect and propagate in specific cell types. The target-
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ing specificity of viral vectors utilizes its natural specificity to
specifically target predetermined cell types and thereby intro-
duce a recombinant gene into the infected cell. Bone marrow
cells can be targeted using the human T cell leukemia virus
type I (HTLV-I).

[0108] Currently preferred in vivo nucleic acid transfer
techniques include transfection with viral or non-viral con-
structs, such as adenovirus, lentivirus, Herpes simplex [ virus,
or adeno-associated virus (AAV) and lipid-based systems.
Very efficient constructs for use in gene therapy are viruses,
most specifically, adenoviruses, AAV, lentiviruses, or retro-
viruses. A viral construct such as a retroviral construct
includes at least one transcriptional promoter/enhancer or
locus-defining element(s), or other elements that control gene
expression by other means such as alternate splicing, nuclear
RNA export, or post-translational modification of messenger.
Such vector constructs also include a packaging signal, long
terminal repeats (LTRs) or portions thereof, and positive and
negative strand primer binding sites appropriate to the virus
used, unless it is already present in the viral construct. In
addition, such a construct typically includes a signal sequence
for secretion of the peptide from a host cell in which it is
placed. Preferably the signal sequence for this purpose is a
mammalian signal sequence or the signal sequence of the
polypeptide variants of the present invention. Optionally, the
construct may also include a signal that directs polyadenyla-
tion, as well as one or more restriction sites and a translation
termination sequence. By way of example, such constructs
will typically include a 5' LTR, a tRNA binding site, a pack-
aging signal, an origin of second-strand DNA synthesis, and
a 3' LTR or a portion thereof. Other vectors can be used that
are non-viral, such as cationic lipids, polylysine, and den-
drimers, various methods can be used to introduce the expres-
sion vector of the present invention into cells. Such methods
are generally described in Sambrook et al., Molecular Clon-
ing: A Laboratory Manual, Cold Springs Harbor Laboratory,
New York (1989, 1992), in Ausubel et al., Current Protocols in
Molecular Biology, John Wiley and Sons, Baltimore, Md.
(1989), Chang et al, Somatic Gene Therapy, CRC Press, Ann
Arbor, Mich. (1995), Vega et al., Gene Targeting, CRC Press,
Ann Arbor Mich. (1995), Vectors: A Survey of Molecular
Cloning Vectors and Their Uses, Butterworths, Boston Mass.
(1988) and include, for example, stable or transient transfec-
tion, lipofection, electroporation and infection with recombi-
nant viral vectors.

[0109] As used herein, the term “transfection” means the
introduction of a nucleic acid, e.g., an expression vector, into
a recipient cells by nucleic acid-mediated gene transfer.
“Transformation”, as used herein, refers to a process in which
a cell’s genotype is changed as a result of the cellular uptake
of exogenous DNA or RNA. Methods of introducing the
expression construct into a host cell are well known in the art
and include electroporation, lipofection and chemical trans-
formation (e.g., calcium phosphate). The “transformed” cells
are cultured under suitable conditions, which allow the
expression of the polypeptide encoded by the nucleic acid
sequence. Following a predetermined time period, the
expressed molecule is recovered from the cell or cell culture,
and purification is effected according to the end use of the
recombinant polypeptide.

[0110] Introduction of nucleic acids by viral infection
offers several advantages over other methods such as lipofec-
tion and electroporation, since higher transfection efficiency
can be obtained due to the infectious nature of viruses.
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[0111] In cases where large amounts of the peptides
encoded by the polynucleotide of the present invention are
desired, the polypeptides expressed by the method of the
present invention can be generated using recombinant tech-
niques. Briefly, an expression construct (i.e., expression vec-
tor), which includes the engineered polynucleotide of the
present invention (e.g., SEQ ID NO: 3, or any variants or
fragments thereof, for example, the fragments of SEQ ID NO.
15t0 18 and SEQIDNO. 23, 25, 27,29, 31,33,35,37,39 and
41), positioned under the transcriptional control of a regula-
tory element, such as a promoter (as explained in detail
herein), is introduced into host cells.

[0112] Thus, a further aspect of the invention relates to a
host cell transformed or transfected with the expression vec-
tor of the invention.

[0113] “Cells”, “host cells” or “recombinant cells” are
terms used interchangeably herein. It is understood that such
terms refer not only to the particular subject cells but to the
progeny or potential progeny of such a cell. Because certain
modification may occur in succeeding generation due to
either mutation or environmental influences, such progeny
may not, in fact, be identical to the parent cell, but are still
included within the scope of the term as used herein. “Host
cell” as used herein refers to cells which can be recombinantly
transformed or transfected with vectors constructed using
recombinant DNA techniques. A drug resistance or other
selectable marker is intended in part to facilitate the selection
of the transformants. Additionally, the presence of a select-
able marker, such as drug resistance marker may be of use in
keeping contaminating microorganisms from multiplying in
the culture medium. Such a pure culture of the transformed
host cell would be obtained by culturing the cells under con-
ditions which require the induced phenotype for survival.
[0114] Suitable host cells include prokaryotes, lower
eukaryotes, and higher eukaryotes. Prokaryotes include gram
negative and gram positive organisms, e.g., £. coli and B.
subtilis. Lower eukaryotes include yeast, S. cerevisiae and
Pichia, and species of the genus Dictyostelium. Higher
eukaryotes include established tissue culture cell lines from
animal cells, both of non-mammalian origin, e.g., insect cells
and birds, and of mammalian origin, e.g., human and other
primate, and of rodent origin.

[0115] More specifically, a variety of prokaryotic or
eukaryotic cells can be used as host-expression systems to
express the engineered polynucleotide sequence of the inven-
tion. These include, but are not limited to, microorganisms,
such as bacteria transformed with a recombinant bacterioph-
age DNA, plasmid DNA or cosmid DNA expression vector
containing the engineered sequence of the invention; yeast
transformed with recombinant yeast expression vectors con-
taining the engineered sequence; plant cell systems infected
with recombinant virus expression vectors (e.g., cauliflower
mosaic virus, CaMV; tobacco mosaic virus, TMV) or trans-
formed with recombinant plasmid expression vectors, such as
Ti plasmid, containing the engineered sequence. Mammalian
expression systems are preferably used to express the engi-
neered sequence of the present invention.

[0116] The choice of host cell line for the expression of the
molecules depends mainly on the expression vector. Eukary-
otic expression systems are preferred (e.g., mammalian and
insects) since they allow post translational modifications
(e.g., glycosylation). Another consideration is the amount of
protein that is required. Milligram quantities often can be
produced by transient transfections. For example, the aden-
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ovirus ElA-transformed 293 human embryonic kidney cell
line can be transfected transiently with pRKS5-based vectors
by a modification of the calcium phosphate method to allow
efficient expression. CDM8-based vectors can be used to
transfect COS cells by the DEAE-dextran method. If larger
amounts of protein are desired, the molecules can be
expressed after stable transfection of a host cell line. It will be
appreciated that the presence of a hydrophobic leader
sequence at the N-terminus of the molecule will ensure pro-
cessing and secretion of the molecule by the transfected cells.
It will be appreciated that the use of bacterial or yeast host
systems may be preferable to reduce cost of production. How-
ever since bacterial host systems are devoid of protein glyco-
sylation mechanisms, a post production glycosylation may be
needed.

[0117] In any case, transformed cells are cultured under
effective conditions, which allow for the expression of high
amounts of recombinant polypeptide encoded by the poly-
nucleotide of the present invention. Effective culture condi-
tions include, but are not limited to, effective media, bioreac-
tor, temperature, pH and oxygen conditions that permit
protein production. An effective medium refers to any
medium in which a cell is cultured to produce the recombi-
nant chimera molecule of the present invention. Such a
medium typically includes an aqueous solution having
assimilable carbon, nitrogen and phosphate sources, and
appropriate salts, minerals, metals and other nutrients, such as
vitamins. Cells of the present invention can be cultured in
conventional fermentation bioreactors, shake flasks, test
tubes, microtiter dishes, and petri plates. Culturing can be
carried out at a temperature, pH and oxygen content appro-
priate for a recombinant cell. Such culturing conditions are
within the expertise of one of ordinary skill in the art. Depend-
ing on the vector and host system used for production, result-
ant proteins of the present invention may either remain within
the recombinant cell, secreted into the fermentation medium,
secreted into a space between two cellular membranes, such
as the periplasmic space in . coli; or retained on the outer
surface of a cell or viral membrane. Following a predeter-
mined time in culture, recovery of the recombinant protein is
effected.

[0118] According to a further aspect of the present inven-
tion, a pharmaceutical composition comprising the isolated
polynucleotide according to the invention or any construct,
expression vector or host cell comprising the same is pro-
vided. The composition further comprises a pharmaceutically
acceptable carrier.

[0119] It should be recognized that the composition of the
invention may comprise any of the polynucleotides described
by the invention as an active ingredient. For example, a poly-
nucleotide comprising a nucleic acid sequence coding for
sF1t1-14 or any fragment thereof comprising the serine-rich
C-terminus region of said sF1t1-14, wherein at least one of the
TCA serine coding codons in said serine-rich C-terminus
region of sF1t1-14 as encoded by the nucleic acid sequence of
SEQ ID NO. 1, is replaced by any one of TCT, TCC, TCG,
AGT, AGC. In yet another embodiment, the composition of
the invention may comprise a polynucleotide where the serine
coding codons comprised within the serine-rich C-terminus
encoding sequence thereof are either followed, preceded or
both by a non-identical codon.

[0120] In particular embodiments, the composition of the
invention may comprises a polynucleotide, wherein at least
one codon of each at least two successive serine coding
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codons comprised within the serine-rich C-terminus encod-
ing sequence of the polynucleotide of the invention are either
followed, preceded or both by a non-identical serine codon
selected from the group consisting of TCA, TCT, TCC, TCG,
AGT, AGC.

[0121] In more specific embodiments, each codon of each
at least two successive serine coding codons comprised
within the serine-rich C-terminus encoding sequence of the
polynucleotide comprised within the composition of the
invention, are either followed, preceded or both by a non-
identical serine codon selected from the group consisting of
TCA, TCT, TCC, TCG, AGT, AGC.

[0122] Inyet more specific embodiments, each codon of at
least two successive serine coding codons selected from the
group consisting of TCA, TCT, TCC and TCG comprised
within the serine-rich C-terminus encoding sequence of the
polynucleotide comprised within the composition of the
invention are either followed, preceded or both by a non-
identical serine codon selected from the group consisting of
AGT and AGC.

[0123] In one specific embodiment, the polynucleotide
comprised within the composition of the invention may com-
prise a nucleic acid sequence at least 31% homologous to the
serine-rich C-terminus encoding region of SEQ ID NO. 3.

[0124] Specific embodiments of the invention contemplate
the pharmaceutical composition according of the invention,
wherein the polynucleotide comprises the nucleic acid
sequence as denoted by SEQ ID NO. 3 or any fragment
thereof encoding the serine-rich C-terminus region of sF1t1-
14. Non-limiting examples for polynucleotides encoding
fragments of the serine-rich C-terminus region of sF1t1-14 are
denoted by any one of SEQ ID NO. 15 to 18 and SEQ ID NO.
23, 25,27, 29,31, 33,35,37,39 and 41.

[0125] In another embodiment, the invention provides a
pharmaceutical composition according to the invention, for
the treatment of a VEGF-associated medical condition.

[0126] It should be noted that formulations used by the
compositions and methods of the invention include those
suitable for oral, rectal, nasal, or parenteral (including subcu-
taneous, intramuscular, intravenous and intradermal) admin-
istration. The formulations may conveniently be presented in
unit dosage form and may be prepared by any methods well
known in the art of pharmacy. The nature, availability and
sources, and the administration of all such compounds includ-
ing the effective amounts necessary to produce desirable
effects in a subject are well known in the art and need not be
further described herein.

[0127] As indicated above, pharmaceutical compositions
for use in accordance with the present invention may be
formulated in conventional manner using one or more physi-
ologically acceptable carriers comprising excipients and aux-
iliaries, which facilitate processing of the active ingredients
into preparations which, can be used pharmaceutically.
Proper formulation is dependent upon the route of adminis-
tration chosen.

[0128] For injection, the active ingredients of the invention,
i.e., the polynucleotide or any fragment or construct thereof,
may be formulated in aqueous solutions, preferably in physi-
ologically compatible buffers such as Hank’s solution, Ring-
er’s solution, or physiological salt buffer. For transmucosal
administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are
generally known in the art.
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[0129] Pharmaceutical compositions for topical adminis-
tration may include transdermal patches, ointments, lotions,
creams, gels, drops, suppositories, sprays, liquids and pow-
ders. Conventional pharmaceutical carriers, aqueous, powder
or oily bases, thickeners and the like may be necessary or
desirable.

[0130] For oral administration, the compounds can be for-
mulated readily by combining the active compounds with
pharmaceutically acceptable carriers well known in the art.
Such carriers enable the compounds of the invention to be
formulated as tablets, pills, dragees, capsules, liquids, gels,
syrups, slurries, suspensions, and the like, for oral ingestion
by a patient.

[0131] Pharmacological preparations for oral use can be
made using a solid excipient, optionally grinding the resulting
mixture, and processing the mixture of granules, after adding
suitable auxiliaries if desired, to obtain tablets or dragee
cores. Suitable excipients are, in particular, fillers such as
sugars, including lactose, sucrose, mannitol, or sorbitol, cel-
Iulose preparations such as, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth,
methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carbomethylcellulose; and/or physiologically acceptable
polymers such as polyvinylpyrrolidone (PVP). Thickeners,
flavoring agents, diluents, emulsifiers, dispersing aids or
binders may be desirable.

[0132] For administration by nasal inhalation, the active
ingredient for use according to the present invention, which is
the polynucleotide, construct or vector of the invention, or
preferably, a pharmaceutical composition comprising the
same, may conveniently delivered in the form of an aerosol
spray presentation from a pressurized pack or a nebulizer with
the use of a suitable propellant, e.g., dichlorodifluo-
romethane, trichlorofluoromethane, dichloro-tetrafluoroet-
hane or carbon dioxide. In the case of a pressurized aerosol,
the dosage unit may be determined by providing a valve to
deliver a metered amount. Capsules and cartridges of, e.g.,
gelatin for use in a dispenser may be formulated containing a
powder mix of the compound and a suitable powder base such
as lactose or starch.

[0133] The preparations described herein may be formu-
lated for parenteral administration, e.g., by bolus injection or
continuous infusion. Formulations for injection may be pre-
sented in unit dosage form, e.g., in ampoules or in multidose
containers with optionally, an added preservative. The com-
positions may be suspensions, solutions or emulsions in oily
or aqueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents.

[0134] Pharmaceutical compositions for parenteral admin-
istration include aqueous solutions of the active preparation
in water-soluble form. Additionally, suspensions of the active
ingredients may be prepared as appropriate oily or water
based injection suspensions. Suitable lipophilic solvents or
vehicles include fatty oils such as sesame oil, or synthetic
fatty acids esters such as ethyl oleate, triglycerides or lipo-
somes. Aqueous injection suspensions may contain sub-
stances, which increase the viscosity of the suspension, such
as sodium carboxymethyl cellulose, sorbitol or dextran.
Optionally, the suspension may also contain suitable stabiliz-
ers or agents, which increase the solubility of the active ingre-
dients to allow for the preparation of highly concentrated
solutions.
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[0135] Alternatively, the active ingredient may be in pow-
der form for constitution with a suitable vehicle, e.g., sterile,
pyrogen-free water based solution, before use.

[0136] The pharmaceutical composition of the present
invention may also be formulated in rectal compositions such
as suppositories or retention enemas, using, e.g., conven-
tional suppository bases such as cocoa butter or other glyc-
erides.

[0137] Thus, the pharmaceutical compositions of the
present invention include, but are not limited to, solutions,
emulsions, and liposome-containing formulations. These
compositions may be generated from a variety of components
that include, but are not limited to, preformed liquids, self-
emulsifying solids and self-emulsifying semisolids. Pharma-
ceutical compositions suitable for use in context of the
present invention include compositions wherein the active
ingredients are contained in an amount effective to achieve
the intended purpose. More specifically, a therapeutically
effective amount means an amount of active ingredients
effective to prevent, alleviate or ameliorate symptoms of dis-
ease or prolong the survival of the subject being treated.
[0138] As indicated above, determination of a therapeuti-
cally effective amount is well within the capability of those-
skilled in the art. For any pharmaceutical composition used
by the treatment method of the invention, the therapeutically
effective amount or dose can be estimated initially from in
vitro assays. For example, a dose can be formulated in animal
models and such information can be used to more accurately
determine useful doses in humans.

[0139] Toxicity and therapeutic efficacy of the active ingre-
dients described herein can be determined by standard phar-
maceutical procedures in vitro, in cell cultures or experimen-
tal animals. The data obtained from in vitro cell culture assays
and animal studies can be used in formulating a range of
dosage for use in human. The dosage may vary depending
upon the dosage form employed and the route of administra-
tion utilized. The exact formulation, route of administration
and dosage can be chosen by the individual physician in view
of the patient’s condition.

[0140] Depending on the severity and responsiveness of the
condition to be treated, dosing can be of a single or a plurality
of administrations, with course of treatment lasting from
several days to several weeks or until cure is effected or
diminution of the disease state or symptoms is achieved.
[0141] The amount of the pharmaceutical composition to
be administered will of course be dependent on the subject
being treated, the severity of the affliction, the manner of
administration, the judgment of the prescribing physician,
etc.

[0142] As previously disclosed in WO2008075363, the
present inventors have revealed, for the first time, that sF1t1-
14 (and not sF1t-1), which specifically binds and antagonizes
circulating VEGF and PIGF, is the soluble receptor found in
the serum of preeclamptic subjects. Thus, sFlt1-14 is the
major VEGF receptor in the circulation of preeclamptic sub-
jects, and as such was suggested as a marker of and target for
treating this condition. This variant is soluble, secreted, com-
prises a unique amino acid sequence (SEQ ID NO: 2) and is
expressed during preeclampsia.

[0143] As disclosed in WO02008075363, the sFltl-14
receptor is expressed in placentae and is highly upregulated in
preeclamptic placentae and provides a valuable indicator of
preeclampsia or predisposition thereof. Furthermore, since
sF1t1-14 functions in antagonizing VEGFR ligands (e.g.,
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VEGF), modulating sF1t1-14 levels (e.g. downregulating or
upregulating) may serve as a powerful tool in treatment of
VEGF associated conditions.

[0144] Thus, according to a further aspect, the invention
discloses a method for the treatment of a VEGF-associated
medical condition comprising the step of administering to a
subject in need thereof a therapeutically effective amount of
the isolated polynucleotide according to the invention, or any
construct, expression vector, host cell or composition com-
prising the same.

[0145] VEGF associated conditions may include for
example, hyper angiogenesis, cancer and neovascularized
cornea. As used herein the term “angiogenesis” refers to the
production or development of blood vessels. As used herein
the term “cancer” refers to any tumoral disease including
metastasis. Examples of cancer include but are not limited to
carcinoma, lymphoma, blastoma, sarcoma, and leukemia.
Particular examples of cancerous diseases but are not limited
to: Myeloid leukemia such as Chronic myelogenous leuke-
mia. Acute myelogenous leukemia with maturation. Acute
promyelocytic leukemia, Acute nonlymphocytic leukemia
with increased basophils, Acute monocytic leukemia. Acute
myelomonocytic leukemia with eosinophilia; Malignant
lymphoma, such as Birkitt’s Non-Hodgkin’s; Lymphoctyic
leukemia, such as Acute lumphoblastic leukemia. Chronic
lymphocytic leukemia; Myeloproliferative diseases, such as
Solid tumors Benign Meningioma, Mixed tumors of salivary
gland, Colonic adenomas; Adenocarcinomas, such as Small
cell lung cancer, Kidney, Uterus, Prostate, Bladder, Ovary,
Colon, Sarcomas, Liposarcoma, myxoid, Synovial sarcoma,
Rhabdomyosarcoma (alveolar), Extraskeletel myxoid chono-
drosarcoma, Ewing’s tumor; other include Testicular and
ovarian dysgerminoma, Retinoblastoma, Wilms’ tumor, Neu-
roblastoma, Endometrial cancer, Malignant melanoma,
Mesothelioma, breast, skin, prostate, and ovarian. As used
herein the phrase “neovascularized cornea” refers to the
abnormal, pathological condition in which the cornea
becomes vascular.

[0146] Other medical conditions, diseases and disease pro-
cesses in which angiogenesis plays a role can be treated using
the polypeptide expressed using the polynucleotide of the
invention according to the method of the present invention.
[0147] The method of the invention may be applicable for
treating a subject suffering from a VEGF-associated disorder.
As used herein, the term “disorder” refers to a condition in
which there is a disturbance of normal functioning. A “dis-
ease” is any abnormal condition of the body or mind that
causes discomfort, dysfunction, or distress to the person
affected or those in contact with the person. Sometimes the
term is used broadly to include injuries, disabilities, syn-
dromes, symptoms, deviant behaviors, and atypical varia-
tions of structure and function, while in other contexts these
may be considered distinguishable categories. It should be
noted that the terms “disease”, “disorder”, “condition” and
“illness™, are equally used herein.

[0148] The terms “treat, treating, treatment” as used herein
and in the claims mean ameliorating one or more clinical
indicia of disease activity in a patient having a pathologic
disorder.

[0149] “Treatment” refers to therapeutic treatment. Those
in need of treatment are mammalian subjects suffering from
any VEGF-associated disorder. By “patient” or “subject in
need” is meant any mammal for which administration of the
polynucleotides, constructs or vectors of the invention, or any
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pharmaceutical composition of the invention is desired, in
order to prevent, overcome or slow down such infliction.
[0150] The terms <“effective amount” or “sufficient
amount” as used by the methods of the invention, mean an
amount necessary to achieve a selected result. The “effective
treatment amount” is determined by the severity of the dis-
ease in conjunction with the preventive or therapeutic objec-
tives, the route of administration and the patient’s general
condition (age, sex, weight and other considerations known to
the attending physician).

[0151] Although the method of the invention is particularly
intended for the treatment of pathologic disorders in humans,
other mammals are included. By way of non-limiting
examples, mammalian subjects include monkeys, equines,
cattle, canines, felines, mice, rats and pigs.

[0152] It will be appreciated that expression of other pep-
tides or polypeptides comprising identical amino-acid tracts
encoded by identical triplets, wherein said amino acid may be
encoded by at least two different codons, are also envisaged
by the present invention.

[0153] In particular embodiments, the present invention
discloses methods of treatment of subjects suffering from
VEGF-associated disorders, by introducing to said subjects
the polynucleotide of the invention, or fragments thereof
according to the invention. This may be accomplished by
gene therapy and gene delivery methods known in the art. The
introduction of said polynucleotide may be into germline
(eggs or sperm) or somatic (most cells of the body) cells of the
subject. In theory, it is possible to transform either somatic
cells or germ cells. Gene therapy using germ line cells results
in permanent changes that are passed down to subsequent
generations. If done early in embryologic development, such
as during preimplantation diagnosis and in vitro fertilization,
the gene transfer could also occurin all cells of the developing
embryo. The appeal of germ line gene therapy is its potential
for offering a permanent therapeutic effect for all who inherit
the target gene. Successful germ line therapies introduce the
possibility of eliminating some diseases from a particular
family, and ultimately from the population, forever.

[0154] Somatic cells are nonreproductive. Somatic cell
therapy is viewed as a more conservative, safer approach
because it affects only the targeted cells in the patient, and is
not passed on to future generations. In other words, the thera-
peutic effect ends with the individual who receives the
therapy. However, this type of therapy presents unique prob-
lems of its own. Often the effects of somatic cell therapy are
short-lived. Because the cells of most tissues ultimately die
and are replaced by new cells, repeated treatments over the
course of the individual’s life span are required to maintain
the therapeutic effect. Transporting the gene to the target cells
or tissue is also problematic. Regardless of these difficulties,
however, somatic cell gene therapy is appropriate and accept-
able for many disorders. Clinicians can even perform this
therapy in utero, potentially correcting or treating a life-
threatening disorder that may significantly impair a baby’s
health or development if not treated before birth.

[0155] The methods of treatment of the invention also
include the use of gene delivery systems to introduce the
polynucleotide of the invention, or fragments thereof, into
subjects in need thereof. Various procedures and instruments
used in said gene delivery are known to the man of the art. For
example, such instruments and methods comprise the gene
gun, the impalefection procedure and the gene electrotransfer
method.



US 2013/0164270 Al

[0156] The gene gun is part of a method called the biolistic
(also known as bioballistic) method, and under certain con-
ditions, DNA (or RNA) become “sticky,” adhering to biologi-
cally inert particles such as metal atoms (usually tungsten or
gold). By accelerating this DNA-particle complex in a partial
vacuum and placing the target tissue within the acceleration
path, DNA is effectively introduced. Uncoated metal particles
could also be shot through a solution containing DNA sur-
rounding the cell thus picking up the genetic material and
proceeding into the living cell. A perforated plate stops the
shell cartridge but allows the slivers of metal to pass through
and into the living cells on the other side. The cells that take
up the desired DNA, identified through the use of a marker
gene (in plants the use of GUS is most common), are then
cultured to replicate the gene and possibly cloned. The biolis-
tic method is most useful for inserting genes into plant cells
such as pesticide or herbicide resistance. Different methods
have been used to accelerate the particles: these include pneu-
matic devices; instruments utilizing a mechanical impulse or
macroprojectile; centripetal, magnetic or electrostatic forces;
spray or vaccination guns; and apparatus based on accelera-
tion by shock wave, such as electric discharge. There are
several variables in these experiments that must be controlled
in order to attain maximal transformation efficiency. Optimal
responses have been shown to be dependent on the delivery of
a sufficient number of DNA-coated particles, as well as how
much DNA coats the metal particles. Temperature, amount of
cells, and their ability to regenerate also has an effect on the
overall efficiency, as well as the type of gun used: helium
powered vs. gun-powder, hand-held vs. stand-alone, etc. It is
also important to adjust the length of the flight path of the
particles: fragile tissues cannot be bombarded at the same
high speed as those which have more resistance to foreign
particles entering. How to adjust these variables depends
mainly on which metal particles one uses to transfer the
genetic material, and what type of cells one is attempting to
transfect.

[0157] Impalefection is a method of gene delivery using
nanomaterials, such as carbon nanofibers, carbon nanotubes
and nanowires. Needle-like nanostructures are synthesized
perpendicular to the surface of a substrate. Plasmid DNA
containing the gene, intended for intracellular delivery, is
attached to the nanostructure surface. A chip with arrays of
these needles is then pressed against cells or tissue. Cells that
are impaled by nanostructures can express the delivered gene
(s). As one of the types of transfection, the term is derived
from two words—impalement and infection. Vertically
aligned carbon nanofiber arrays prepared by photolithogra-
phy and plasma enhanced chemical vapor deposition are one
of'the suitable types of material. Silicon nanowires were also
used as nanoneedles in impalefection.

[0158] The electrotransfer method comprises the applica-
tion of electric pulses of sufficient strength to the cell, causing
an increase in the trans-membrane potential difference, which
provokes the membrane destabilization. Cell membrane per-
meability is increased and otherwise nonpermeant molecules
enter the cell. Although the mechanisms of gene electrotrans-
fer are not yet fully understood, it was shown that the intro-
duction of DNA only occurs in the part of the membrane
facing the cathode and that several steps are needed for suc-
cessful transfection: electrophoretic migration of DNA
towards the cell, DNA insertion into the membrane, translo-
cation across the membrane, migration of DNA towards the
nucleus, transfer of DNA across the nuclear envelope and
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finally gene expression. There are a number of factors that can
influence the efficiency of gene electrotransfer, such as: tem-
perature, parameters of electric pulses, DNA concentration,
electroporation buffer used, cell size and the ability of cells to
express transfected genes. In in vivo gene electrotransfer, also
DNA diffusion through extracellular matrix, properties of
tissue and overall tissue conductivity are crucial. Gene elec-
trotransfer became of special interest because of its low cost,
easiness of realization and safety. Namely, viral vectors can
have serious limitations in terms of immunogenicity and
pathogenicity when used for DNA transfer. Although the
method is not systemic, but strictly local one, it is still the
most efficient non-viral strategy for gene delivery.

[0159] In aspecific embodiment, the method of the present
invention is also directed to the modification of nucleic acid
sequences comprising repeat regions; fragments thereof, or
sequences encoding similar polypeptides with different but
successive identical codon usage, “successive” meaning that
at least two consecutive identical codons are present within
said nucleic acid sequence, wherein said codons encode an
amino acid that may be encoded by more than a single codon
sequence, thus permitting appropriate replication of con-
structs comprising said sequence and, subsequently, expres-
sion of the peptide or polypeptide encoded by said sequence.
[0160] In a further aspect, the invention contemplates a
method for efficient propagation and expression of a nucleic
acid sequence coding for sFlt1-14 or any fragment thereof
comprising the serine-rich C-terminus region of sFlt1-14.
The method comprises the step of providing a polynucleotide
sequence encoding said sF1t1-14 or any construct or expres-
sion vector thereof, wherein at least one of the TCA serine
coding codons in the serine-rich C-terminus region of sF1t1-
14 as encoded by the nucleic acid sequence of SEQ ID NO. 1
is replaced by any one of TCT, TCC, TCG, AGT, and AGC.
[0161] In one embodiment of the method of the invention,
at least thirteen of the serine coding codons comprised within
the serine-rich C-terminus encoding sequence of the poly-
nucleotide of the invention is either followed, preceded or
both by a non-identical codon.

[0162] In another embodiment of the method of the inven-
tion, all serine coding codons comprised within the serine-
rich C-terminus encoding sequence of the polynucleotide of
the invention are either followed, preceded or both by a non-
identical codon.

[0163] Inyetanotherembodiment, the method ofthe inven-
tion provides the use of an isolated polynucleotide having no
more than five identical serine coding codons in tandem.
[0164] In particular embodiments of the method of the
invention, at least one codon of each of at least two successive
serine coding codons comprised within the serine-rich C-ter-
minus encoding sequence of the polynucleotide of the inven-
tion are either followed, preceded or both by a non-identical
serine codon selected from the group consisting of TCA,
TCT, TCC, TCG, AGT, AGC.

[0165] In other embodiments of the method of the inven-
tion, each codon of each at least two successive serine coding
codons comprised within the serine-rich C-terminus encod-
ing sequence of the polynucleotide of the invention are either
followed, preceded or both by a non-identical serine codon
selected from the group consisting of TCA, TCT, TCC, TCG,
AGT, AGC.

[0166] Inspecific embodiments of the method of the inven-
tion, each codon of each at least two successive serine coding
codons selected from the group consisting of TCA, TCT, TCC
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and TCG comprised within the serine-rich C-terminus encod-
ing sequence of the polynucleotide of the invention are either
followed, preceded or both by a non-identical serine codon
selected from the group consisting of AGT and AGC.

[0167] In yet other embodiments of the method of the
invention, the polynucleotide of the invention comprises a
nucleic acid sequence at least 31% homologous to the serine-
rich C-terminus encoding region of SEQ ID NO. 3.

[0168] In specifically preferred embodiments of the
method of the invention, the polynucleotide of the invention
comprises the nucleic acid sequence as denoted by SEQ ID
NO. 3 or any fragment thereof encoding the serine-rich C-ter-
minus region of sFlt1-14. Non-limiting examples for poly-
nucleotides encoding fragments of the serine-rich C-terminus
region of sF1t1-14 are denoted by any one of SEQ ID NO. 15
to 18 and SEQ ID NO. 23, 25, 27, 29, 31, 33, 35, 37,39 and
41.

[0169] The method ofthe invention facilitates the encoding
polynucleotide propagation and expression of polyserine
tracts, such as the polyserine tract comprised in the Flt-1
soluble splice variant sFlt1-14. As used herein the term
“soluble” refers to the ability of the molecules of the present
invention to dissolve in a physiological aqueous solution (pH
about 7, e.g., solubility level in aqueous media of, atleast, 100
ng/ml) without substantial aggregation. Thus, it is readily
understood that soluble sFlt1-14 are preferably devoid of
hydrophobic transmembrane domains. Being soluble, the
polypeptides of the present invention may be secreted.
[0170] Thus, in specific embodiments, the present inven-
tion concerns a method of modification of a nucleic acid
sequence coding for the at least the serine-rich C-terminal
region of sFIt1-14, wherein at least 5% of the TCA serine
coding codons which appear in the native sequence as
depicted in FIG. 1 and denoted by SEQ ID NO. 1, are replaced
by non-TCA serine coding codons.

[0171] Asdescribed earlier, expression of the splice variant
sF1t1-14 (denoted by SEQ ID NO.:2) is hampered by inter-
ference with plasmid replication, likely as a result of poly-
merase slippage occurring due to the C'-terminal polyserine
encoded by the C'-terminal sF1t1-14 in intron 14. Since sF1t1-
14 may serve both as a diagnostic marker, and as a therapeutic
compound for the treatment of VEGF associated conditions,
the expression of either the full sF1t1-14 or, at the very least,
the serine-rich C-terminus region of sFIt1-14, is sought.
[0172] The “at least 5% of the TCA codons coding for
serine are replaced by non-TCA serine coding codons”,
means that some of the naturally appearing codons for serine,
that are mostly TCA, are replaced with the other five possible
codons of serine within the degeneracy of the genetic code, so
that there is no long stretch of repeated triplets, made up of
either the natural TCA or the replacing codons, in tandem. In
order to avoid slippage, it is best that no identical codons are
present in tandem. It is possible to use one, two, three, for or
all five of non-TCA codons (TCT, TCC, TCG, AGT, AGC),
and mix several codon as long as there is no long stretch of
identical tandem codon repeats. TCA can still be used as long
as there are no adjacent TCA codons next to it.

[0173] The method of the invention overcomes the interfer-
ence with nucleic acid replication (and expression) caused by
regions of repeating identical codons, i.e. stretches of at least
two identical codons encoding amino acids which may be
encoded by at least two different codons. Thus, the inventors
show that alteration of nucleotides within said repeat region
permits proper replication and expression of said polynucle-
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otide. The polynucleotide coding region may be engineered
by taking advantage of the degeneracy of the genetic code to
alter the coding sequence such that, while the nucleotide
sequence is substantially altered, it nevertheless encodes a
protein having an amino acid sequence identical to the native
protein or peptide. Based upon the degeneracy of the genetic
code, variant DNA molecules may be derived from the cDNA
and gene sequences using standard DNA mutagenesis tech-
niques or by synthesis of DNA sequences. The term “within
the degeneracy of the genetic code” used herein means pos-
sible usage of any nucleotide combinations as codons that
code for the same amino acid. In other words, such changes in
the nucleic acid sequences that are not reflected in the amino
acid sequence of the encoded protein.

[0174] Preferably the non-TCA occurring codons are dis-
tributed so that no more than 5, preferably no more than 4,
more preferably no more than 3, most preferably no more
than 2 identical serine coding codons are present in tandem.
[0175] As stated hereinabove, the method of the invention
also encompasses the encoding polynucleotide propagation
and expression of fragments (e.g., as short as a specific anti-
genic determinant e.g., at least about 6, at least about 7, at
least about &, at least about 9, at least about 10, at least about
11, atleastabout 12, at least about 13, at least about 14, at least
about 15, at least about 16, at least about 17, at least about 18,
at least about 19, at least about 20, at least about 21, at least
about 22, at least about 23, at least about 24, at least about 25,
at least about 26, at least about 27, at least about 28, at least
about 29 or at least about 39 amino acids such as derived from
SEQ ID NO: 2, or any fragment thereof) of the above
described polynucleotides and polypeptides. These frag-
ments may be used to elicit antibody production against the
isolated polypeptides of the invention.

[0176] Antibodies raised against the isolated polypeptides
of the invention may be used for diagnostic purposes on
biological samples, e.g. for diagnosis of preeclamptic sub-
jects by detection of sF1t1-14 in their serum.

[0177] Specific peptides chosen for antibody generation are
preferably selected immunogenic (i.e., capable of stimulating
an antibody response). Parameters for testing peptide immu-
nogenicity are well known in the art including, but not limited
to, molecular size, chemical composition and heterogeneity
and susceptibility to antigen processing and presentation.
Non-limiting examples of serine-rich C'-terminal sFlt1-14
fragments that may be useful for the invention, for example,
for use as epitopes in creating antibodies, comprise amino
acid sequence as denoted by SEQ ID NO.: 24 and encoded by
SEQ ID NO.: 23, amino acid sequence as denoted by SEQ ID
NO.: 26 and encoded by SEQ ID NO.: 25, amino acid
sequence as denoted by SEQ ID NO.: 28 and encoded by SEQ
ID NO.: 27, amino acid sequence as denoted by SEQ ID NO.:
30 and encoded by SEQ ID NO.: 29, amino acid sequence as
denoted by SEQ ID NO.: 32 and encoded by SEQ ID NO.: 31,
amino acid sequence as denoted by SEQ ID NO.: 34 and
encoded by SEQ ID NO.: 33, amino acid sequence as denoted
by SEQ ID NO.: 36 and encoded by SEQ ID NO.: 35, amino
acid sequence as denoted by SEQ ID NO.: 38 and encoded by
SEQ ID NO.: 37, amino acid sequence as denoted by SEQ ID
NO.: 40 and encoded by SEQ ID NO.: 39 and amino acid
sequence as denoted by SEQ ID NO.: 42 and encoded by SEQ
ID NO.: 41.

[0178] It will be appreciated that the above described anti-
bodies for detection of sFlt1-14 is mostly desired for the
diagnosis of a pregnancy associated medical condition asso-
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ciated with maternal or fetal stress. As used herein the term
“diagnosis” refers to classifying a disease or a symptom,
determining a severity of such a disease, monitoring disease
progression, monitoring the effectiveness of a therapeutic
regime, forecasting (prognosing) an outcome of a disease
and/or prospects of recovery. As used herein the phrase “a
pregnancy associated medical condition associated with
maternal or fetal stress” refers to a disease or a syndrome in
which there are clinical symptoms in the mother of fetus
which are associated with upregulation of sF1t1-14. The preg-
nancy may be at any stage or phase. The medical condition
may include any hypertensive disorders: preeclampsia,
eclampsia, mild preeclampsia, chronic hypertension, EPH
gestosis, gestational hypertension, superimposed preeclamp-
sia (including preeclampsia superimposed on chronic hyper-
tension, chronic nephropathy or lupus), HELLP syndrome
(hemolysis, elevated liver enzymes, low platelet count) or
nephropathy. The medical condition may also include gesta-
tional diabetes, fetal growth restriction (FGR) and fetal alco-
hol syndrome (FAS). As used herein, the phrase “maternal or
fetal stress” refers to any condition in which the mother or the
fetus is at risk of developing a pregnancy related complica-
tion. Fetal stress includes, without being limited to, inad-
equate nutrient supply and cessation of fetal growth. Maternal
stress includes, without being limited to, hypertension and
diabetes. Fetal and maternal stress may affect fetal develop-
ment and brain functions and plays a significant role in preg-
nancy outcomes related to prematurity and urgent deliveries
(e.g. c-section).

[0179] Itshouldnotbe overlooked that by demonstrating an
efficient propagation and expression of the engineered poly-
nucleotide described herein, the invention further exemplifies
the feasibility of using differential codon usage for efficient
propagation and expression of other proteins containing tract
of identical amino acids. Therefore, the invention further
provides a method for efficient propagation and expression of
anucleic acid sequence encoding a protein of interest wherein
said protein comprises a tract of identical amino acids, said
amino acid residues are encoded by at least two different
codons, said method comprises the step of providing a poly-
nucleotide sequence encoding said protein of interest wherein
each of'the codons coding for said identical amino acids is at
least one of followed and preceded by a non-identical codon
or a non identical codon encoding said amino acid.

[0180] As used herein the term “about” refers to +10% The
terms “comprises”, “comprising”, “includes”, “including”,
“having” and their conjugates mean “including but not lim-
ited to”. This term encompasses the terms “consisting of”” and
“consisting essentially of”. The phrase “consisting essen-
tially of”” means that the composition or method may include
additional ingredients and/or steps, but only if the additional
ingredients and/or steps do not materially alter the basic and
novel characteristics of the claimed composition or method.

[0181] Throughout this application, various embodiments
of'this invention may be presented in a range format. It should
be understood that the description in range format is merely
for convenience and brevity and should not be construed as an
inflexible limitation on the scope of the invention. Accord-
ingly, the description of a range should be considered to have
specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example,
description of a range such as from 1 to 6 should be consid-
ered to have specifically disclosed subranges such as from 1
to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3
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to 6 etc., as well as individual numbers within that range, for
example, 1, 2, 3, 4, 5, and 6. This applies regardless of the
breadth of the range. Whenever a numerical range is indicated
herein, it is meant to include any cited numeral (fractional or
integral) within the indicated range. The phrases “ranging/
ranges between” a first indicate number and a second indicate
number and “ranging/ranges from” a first indicate number
“to” a second indicate number are used herein interchange-
ably and are meant to include the first and second indicated
numbers and all the fractional and integral numerals there
between.

[0182] Asusedhereinthe term “method” refers to manners,
means, techniques and procedures for accomplishing a given
task including, but not limited to, those manners, means,
techniques and procedures either known to, or readily devel-
oped from known manners, means, techniques and proce-
dures by practitioners of the chemical, pharmacological, bio-
logical, biochemical and medical arts.

[0183] It is appreciated that certain features of the inven-
tion, which are, for clarity, described in the context of separate
embodiments, may also be provided in combination in a
single embodiment. Conversely, various features of the
invention, which are, for brevity, described in the context of'a
single embodiment, may also be provided separately or in any
suitable sub combination or as suitable in any other described
embodiment of the invention. Certain features described in
the context of various embodiments are not to be considered
essential features of those embodiments, unless the embodi-
ment is inoperative without those elements.

[0184] Various embodiments and aspects of the present
invention as delineated hereinabove and as claimed in the
claims section below find experimental support in the follow-
ing examples.

[0185] Disclosed and described, it is to be understood that
this invention is not limited to the particular examples, meth-
ods steps, and compositions disclosed herein as such methods
steps and compositions may vary somewhat. It is also to be
understood that the terminology used herein is used for the
purpose of describing particular embodiments only and not
intended to be limiting since the scope of the present inven-
tion will be limited only by the appended claims and equiva-

lents thereof.
[0186] It must be noted that, as used in this specification
and the appended claims, the singular forms “a”, “an” and
“the” include plural referents unless the content clearly dic-

tates otherwise.

[0187] Throughout this specification and the Examples and
claims which follow, unless the context requires otherwise,
the word “comprise”, and variations such as “comprises” and
“comprising”, will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or
steps.

[0188] The following examples are representative of tech-
niques employed by the inventors in carrying out aspects of
the present invention. It should be appreciated that while
these techniques are exemplary of preferred embodiments for
the practice of the invention, those of skill in the art, in light of
the present disclosure, will recognize that numerous modifi-
cations can be made without departing from the spirit and
intended scope of the invention.
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EXAMPLES

[0189] Reference is now made to the following examples,
which together with the above descriptions, illustrate some
embodiments of the invention in a non limiting fashion. Gen-
erally, the nomenclature used herein and the laboratory pro-
cedures utilized in the present invention include molecular,
biochemical, microbiological and recombinant DNA tech-
niques. Such techniques are thoroughly explained in the lit-
erature. See, for example, “Molecular Cloning: A laboratory
Manual” Sambrook et al., (1989); “Current Protocols in
Molecular Biology” Volumes I-III Ausubel, R. M., ed.
(1994); Ausubel et al., “Current Protocols in Molecular Biol-
ogy”, John Wiley and Sons, Baltimore, Md. (1989); Perbal,
“A Practical Guide to Molecular Cloning”, John Wiley; Sons,
New York (1988); Watson et al., “Recombinant DNA”, Sci-
entific American Books, New York; Birren et al. (eds)
“Genome Analysis: A Laboratory Manual Series”, Vols. 1-4,
Cold Spring Harbor Laboratory Press, New York (1998).
“Nucleic Acid Hybridization” Hames, B. D., and Higgins S.
J., eds. (1985); “Transcription and Translation” Hames, B. D.,
and Higgins S. J., Eds. (1984); “Animal Cell Culture” Fresh-
ney, R. L, ed. (1986); “Immobilized Cells and Enzymes” IRL
Press, (1986); “A Practical Guide to Molecular Cloning”
Perbal, B., (1984) and “Methods in Enzymology” Vol. 1-317,
Academic Press; “PCR Protocols: A Guide To Methods And
Applications”, Academic Press, San Diego, Calif. (1990);
Marshak et al., “Strategies for Protein Purification and Char-
acterization—A Laboratory Course Manual” CSHL Press
(1996); all of which are incorporated by reference as if fully
set forth herein. Other general references are provided
throughout this document. The procedures therein are
believed to be well known in the art and are provided for the
convenience of the reader. All the information contained
therein is incorporated herein by reference.

Experimental Procedures

Sequences

[0190] Table 2 summarizes all sequences disclosed in the
present specification.

TABLE 2

Sequences SEQ ID NO: 1-43

SEQID NO. Sequence name

1 sFlt1-14 nucleic acid sequence
2 sFlt1-14 protein
3 Engineered sFlt1-14
4 Intron 14 amino acid sequence
5 Intron 14 nucleic acid sequence
6 Engineered intron 14 nucleic acid sequence
7 sFlt1-14 serine-rich region (i) amino acid sequence
8 sFlt1-14 serine-rich region (ii) amino acid sequence
9 sFlt1-14 serine-rich region (iii) amino acid sequence
10 sFlt1-14 serine-rich region (iv) amino acid sequence
11 sFlt1-14 serine-rich region (i) nucleic acid sequence
12 sFlt1-14 serine-rich region (ii) nucleic acid sequence
13 sFlt1-14 serine-rich region (iii) nucleic acid sequence
14 sFlt1-14 serine-rich region (iv) nucleic acid sequence
15 Engineered sFlt1-14 serine-rich region (v) nucleic acid
sequernce
16 Engineered sFlt1-14 serine-rich region (vi) nucleic acid
sequernce
17 Engineered sFlt1-14 serine-rich region (vii) nucleic acid
sequernce
18 Engineered sFlt1-14 serine-rich region (viii) nucleic acid
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TABLE 2-continued

Sequences SEQ ID NO: 1-43

SEQID NO. Sequence name

sequence

19 Forward primer

20 Reverse primer

21 CESS epitope

22 sFlt]l amino acid sequence

23 Fragment 1 nucleic acid sequence
24 Fragment 1 amino acid sequence
25 Fragment 2 nucleic acid sequence
26 Fragment 2 ammo acid sequence
27 Fragment 3 nucleic acid sequence
28 Fragment 3 amino acid sequence
29 Fragment 4 nucleic acid sequence
30 Fragment 4 amino acid sequence
31 Fragment 5 nucleic acid sequence
32 Fragment 5 amino acid sequence
33 Fragment 6 nucleic acid sequence
34 Fragment 6 amino acid sequence
35 Fragment 7 nucleic acid sequence
36 Fragment 7 amino acid sequence
37 Fragment 8 nucleic acid sequence
38 Fragment 8 amino acid sequence
39 Fragment 9 nucleic acid sequence
40 Fragment 9 amino acid sequence
41 Fragment 10 nucleic acid sequence
42 Fragment 10 amino acid sequence
43 Reverse primer for sFlt1-14 amplification

Antibodies

[0191] *ADb9540, (Abcam)—monoclonal mouse anti-hu-
man VEGF Receptor 1 antibody directed against the extra-
cellular domain of both sF1t-1 and sF1t-14, raised using as an
immunogen recombinant human soluble extracellular Flt-11
g-like loop 1 to 5 (sFIt-1(D5)), Cat No. Ab9540.
*CESS—ypolyclonal rabbit antibody directed against a pep-
tide derived from the C-terminus of the sFL.T1-14 protein—
CELYTSTSPSSSSSS (denoted as SEQ ID NO.: 21), as
described in WO2008075363.

Cell Culture

[0192] *Hela cells

[0193] ATCC number: CCL-2, the base medium for this
cell line is ATCC-formulated Eagle’s Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.

Cloning of the Engineered sF1t1-14

[0194] Natural sFlt1-14 was used as a template for the PCR
amplification of engineered sF1t1-14 (also denoted as SEQ ID
NO.: 1, and 3, respectively). The primers used for the ampli-
fication were: Forward Primer: atggtcagctactgggacac (also
denoted as SEQ ID NO.: 19) and Reverse Primer: ctatgaac-
tagagctggaacttgagctagaactg-
gagctcaatggagagcettgacgatgacgatg gtgacg (also denoted as
SEQ ID NO.: 20).

[0195] The PCR fragment of the amplified engineered
sF1t1-14 was cloned into a pCR2.1-TOPO vector, and trans-
fected to one shot TOP10 chemically competent E. coli.
Transformed colonies were grown in 200 ml LB and plasmid
was produced with the HiSpeed plasmid maxi kit (QIAGEN
#12662). Plasmid production yield was determined using
Nanodrop 2000¢ (Thermo scientific).

Isolation of sF1t1-14
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[0196] Human placenta was homogenated and RNA was
extracted using TRI reagent (Sigma, cat. No. T9424). cDNA
was prepared with the VERSO ¢DNA kit (Thermo scientific,
cat No. AB-1453/B). sF1t1-14 coding region was PCR ampli-
fied using the Forward primer: atggtcagctactgggacac (as
denoted by SEQ ID NO. 19) and the Reverse primer: cttg-
gctetccaactaaagg (as denoted by SEQ ID NO. 43).

Transfection

[0197] The PCR-amplified engineered sF1t1-14 was cloned
into the pBluescript vector, and was transfected to Hel.a cells
using DOTAP liposomal tranfection reagent (Cat. No.
1811177, Roche) Immediately prior to transfection, the cells
were infected with a vaccinia virus expressing T7 polymerase
to allow expression from the pBluscript vector. The cells were
harvested 24 hours after transfection. sF1t1-14 was confirmed
in medium as well as in the cells by ELISA (Cat. No.
DVRI100B, R&D systems), and cellular expression was fur-
ther confirmed by western blot.

Western Blot

[0198] Cellular proteins from transfected Hel a cells were
separated on 6% acrylamide gel run electrophoreticaly, trans-
ferred to a membrane, reacted with the CESS or Ab9540
antibody, as indicated, and developed using Super-Signal®
kit for peroxidase-conjugated antibody detection (Pierce Inc.,
Rockford).

Example 1

Modification of the Poly-Serine-Encoding Repeat Region
Enhanced Plasmid Propagation

[0199] As stated earlier, the inventors had previously
described a splice variant of the Fltl, being soluble and
expressing a segment from F1t1’s intron 14 (as well as exon
14). The inventors have tried to produce the plasmid coding
for sFIt1-14 of WO2008075363 (the native sequence of
which is shown in FIG. 1A-1B and also denoted as SEQ ID
NO.: 1) in bacteria and failed to produce any plasmid using
the native sequence.

[0200] Since the inventors postulated that the reason for the
failure was replication slippage in bacteria caused by the TCA
tandem repeats coding for the poly-serine tract at the C' ter-
minus of the natural sF1t1-14 (the sequence of which is shown
in FIG. 1 and also denoted as SEQ ID NO.: 1), an attempt was
made to clone sFIt1-14 while engineering the sFlt1-14 C'
terminal serine repeat region to comprise alternating serine-
encoding codons rather than identical ones.

[0201] As described in the Experimental Procedures sec-
tion above, primers were used to amplify the natural sFlt1-14
while replacing the native C'-terminal TCATCACCATTGT-
CATCATCATCATCATCGTCATCATCAT-
CATCATCATAG (SEQ ID NO.13) sequence with:
AGCTCTCCATTGAGCTCCAGTTCTAGCTCAAGTTC
CAGCTCTAGTTCATAG, (SEQ ID NO.9) retaining the

endogenous amino-acid sequence encoded by the nucleic
acid sequence (replaced nucleotides are underlined).

[0202] Theamplified engineered as well as the native sF1t1-
14 were cloned into a pCR2.1-TOPO vector, and transfected
to one shot TOP10 chemically competent E. coli. Trans-
formed colonies were grown and plasmid was produced using
the HiSpeed plasmid maxi kit. Plasmid production yield was
determined using Nanodrop. Table 3 below shows that only
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the engineered sFltl-14-encoding plasmid propagated,
whereas the endogenous sFlt1-14-encoding plasmids could
not be harvested from the transfected bacteria.

TABLE 3

Engineered and endogenous sFlt1-14 encoding plasmid vield

Plasmid yield Coding plasmid
0 pg/ml Endogenos sFltl-14
1-1.5 pg/ml Engineered sFlt1-14 of the invention with

tandem TCA codons replaced

[0203] These results clearly show that replacement of the
repetitive serine coding codons with different serine codons
overcomes replication deficiencies of plasmids containing
the native sequence and demonstrate the feasibility of the
method of the invention as an effective tool for propagation of
plasmids containing nucleic acid sequences encoding tracts
of identical successive amino acid residues.

Example 2

[0204] The Engineered sF1t1-14 Expression Construct is
Capable of Generating sF1t1-14 Protein

[0205] sFlt1-14 (SEQ ID NO.: 3) as well as sF1t1 (SEQ ID
NO.: 22) constructs were transected to Hel.a cells. Twenty-
four hours later, the cells were harvested and blotted. Expres-
sion of both proteins was verified using ab9540, an antibody
targeting the extracellular region common to both protein
isoforms. The CESS antibody, targeting the unique C' termi-
nus of sFlt1-14, which contains the poly-serine tract of
sFLT1-14, was used to prove that the construct is capable of
producing the complete sFlt1-14. As can be seen in FIG. 4,
Hela transfected with the full sFlIt-1 expressed a protein
recognized by ab9540, but not by CESS. In contrast, Hel.a
transfected with the engineered sFL.T1-14 were recognized
by both antibodies, proving the correct expression of the
sFLT1-14.

Example 3

[0206] Serine-Rich C'-Terminus sFlt1-14 Fragments
Expressed Using the Method of the Invention

[0207] The inventors use the method of the invention, i.e.,
replacement of identical serine codons in tandem, to express
different fragments of the serine-rich C'-terminus. The codon
replacements allow the proper propagation and expression of
C'-terminus fragments comprised of amino acid sequence as
denoted by SEQ ID NO.: 24 and encoded by SEQ ID NO.: 23,
amino acid sequence as denoted by SEQ ID NO.: 26 and
encoded by SEQ ID NO.: 25, amino acid sequence as denoted
by SEQ ID NO.: 28 and encoded by SEQ ID NO.: 27, amino
acid sequence as denoted by SEQ ID NO.: 30 and encoded by
SEQ ID NO.: 29, amino acid sequence as denoted by SEQ ID
NO.: 32 and encoded by SEQ ID NO.: 31, amino acid
sequence as denoted by SEQ ID NO.: 34 and encoded by SEQ
ID NO.: 33, amino acid sequence as denoted by SEQ ID NO.:
36 and encoded by SEQ ID NO.: 35, amino acid sequence as
denoted by SEQ ID NO.: 38 and encoded by SEQ ID NO.: 37,
amino acid sequence as denoted by SEQ ID NO.: 40 and
encoded by SEQ ID NO.: 39 and amino acid sequence as
denoted by SEQ ID NO.: 42 and encoded by SEQ ID NO.: 41.
The engineered sF1t1-14 fragments are cloned into a pCR2.
1-TOPO vector, and transfected to one shot TOP10 chemi-
cally competent E. coli. Transformed colonies are grown and
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plasmid is produced using the HiSpeed plasmid maxi kit.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 43

<210> SEQ ID NO 1
<211> LENGTH: 2202

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

atggtcagcet

acaggatcta

cacatcatge

tggtctttge

tgtggaagaa

cacactggcet

gaatctgcaa

gaaatccecyg

acgtcaccta

ggaaaacgca

gaaatagggce

ctcacacatc

aaattactta

agagttcaaa

cgaattgacc

atgcagaaca

tctgttaaca

cagcaggtge

gecatttcect

getegetatt

gggaattata

actctaattg

ceggetetet

caacctacaa

gacttttgtt

agaattgaga

accttggttyg

gttgggactg

gttaacttgg

aagttcttat

cactacagta

cttaccatca

actgggacac

gttcaggtte

aagcaggcca

ctgaaatggt

atggcaaaca

tctacagetyg

tctatatatt

aaattataca

acatcactgt

taatctggga

ttctgacctyg

gacaaaccaa

gaggccatac

tgacctggag

aaagcaattc

aagacaaagg

ccteagtgea

ttgaaaccgt

cgceggaagt

tgactegtygyg

caatcttget

tcaatgtgaa

acccactggyg

tcaagtggtt

ccaataatga

gcatcactca

tggctgacte

tgggaagaaa

aaaaaatgcc

acagagacgt

ttagcaagca

tgaatgttte

cggggtcctg

aaaattaaaa

gacactgcat

gagtaaggaa

attctgcagt

caaatatcta

tattagtgat

catgactgaa

tactttaaaa

cagtagaaag

tgaagcaaca

tacaatcata

tcettgtecte

ttaccctgat

ccatgecaac

actttatact

tatatatgat

agctggcaag

tgtatggtta

ctactegtta

gagcataaaa

accccagatt

cagcagacaa

ctggcacccee

agagtccttt

gegeatggcea

tagaatttct

cataagcttt

gacggaagga

tacttggatt

aaaaatggcc

cctgcaagat

ctgtgegege
gatcctgaac
ctccaatgea
agcgaaaggc
actttaacct
getgtaccta
acaggtagac
ggaagggage
aagtttccac
ggcttcatca
gtcaatggge
gatgtccaaa
aattgtactg
gaaaaaaata
atattctaca
tgtcgtgtaa
aaagcattca
cggtettace
aaagatgggt
attatcaagg
cagtcaaatg
tacgaaaagg
atcctgactt
tgtaaccata
atcctggatg
ataatagaag
ggaatctaca
tatatcacag
gaggacctga
ttactgcgga
atcactaagg

tcaggcacct

tgctcagety

tgagtttaaa

dgggggaage

tgagcataac

tgaacacagce

cttcaaagaa

ctttcgtaga

tcgtcattee

ttgacacttt

tatcaaatgce

atttgtataa

taagcacacc

ctaccactce

agagagcttce

gtgttettac

ggagtggacc

tcactgtgaa

ggctctetat

tacctgcgac

acgtaactga

tgtttaaaaa

cecgtgteate

gtaccgcata

atcattccga

ctgacagcaa

gaaagaataa

tttgcatage

atgtgccaaa

aactgtcttyg

cagttaataa

agcactccat

atgcctgeag

tcetgettete

aggcacccag

agcccataaa

taaatctgee

tcaagcaaac

gaaggaaaca

gatgtacagt

ctgecegggtt

gatccctgat

aacgtacaaa

gacaaactat

acgcccagte

cttgaacacyg

cgtaaggcga

tattgacaaa

atcattcaaa

acatcgaaaa

gaaagtgaag

tgagaaatct

agaggatgca

ccteactgee

gtttccagac

tggtatcect

agcaaggtgt

catgggaaac

gatggctage

ttccaataaa

tgggttteat

cacagttaac

cagaacaatg

cactcttaat

agccaggaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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-continued

gtatacacag gggaagaaat cctccagaag aaagaaatta caatcagaga tcaggaagca 1980
ccatacctcce tgcgaaacct cagtgatcac acagtggcca tcagcagttce caccacttta 2040
gactgtcatg ctaatggtgt ccccgagect cagatcactt ggtttaaaaa caaccacaaa 2100
atacaacaag agcctgaact gtatacatca acgtcaccat cgtcatcgtc atcatcacca 2160
ttgtcatcat catcatcatc gtcatcatca tcatcatcat ag 2202
<210> SEQ ID NO 2

<211> LENGTH: 733

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser
1 5 10 15

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro
20 25 30

Glu Leu Ser Leu Lys Gly Thr Gln His Ile Met Gln Ala Gly Gln Thr
35 40 45

Leu His Leu Gln Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro
Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser Ile Thr Lys Ser Ala
65 70 75 80

Cys Gly Arg Asn Gly Lys Gln Phe Cys Ser Thr Leu Thr Leu Asn Thr
85 90 95

Ala Gln Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val
100 105 110

Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala Ile Tyr Ile Phe Ile
115 120 125

Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu Ile Pro Glu
130 135 140

Ile Ile His Met Thr Glu Gly Arg Glu Leu Val Ile Pro Cys Arg Val
145 150 155 160

Thr Ser Pro Asn Ile Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr
165 170 175

Leu Ile Pro Asp Gly Lys Arg Ile Ile Trp Asp Ser Arg Lys Gly Phe
180 185 190

Ile Ile Ser Asn Ala Thr Tyr Lys Glu Ile Gly Leu Leu Thr Cys Glu
195 200 205

Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg
210 215 220

Gln Thr Asn Thr Ile Ile Asp Val Gln Ile Ser Thr Pro Arg Pro Val
225 230 235 240

Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr
245 250 255

Pro Leu Asn Thr Arg Val Gln Met Thr Trp Ser Tyr Pro Asp Glu Lys
260 265 270

Asn Lys Arg Ala Ser Val Arg Arg Arg Ile Asp Gln Ser Asn Ser His
275 280 285

Ala Asn Ile Phe Tyr Ser Val Leu Thr Ile Asp Lys Met Gln Asn Lys
290 295 300

Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys
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-continued

305 310 315 320

Ser Val Asn Thr Ser Val His Ile Tyr Asp Lys Ala Phe Ile Thr Val
325 330 335

Lys His Arg Lys Gln Gln Val Leu Glu Thr Val Ala Gly Lys Arg Ser
340 345 350

Tyr Arg Leu Ser Met Lys Val Lys Ala Phe Pro Ser Pro Glu Val Val
355 360 365

Trp Leu Lys Asp Gly Leu Pro Ala Thr Glu Lys Ser Ala Arg Tyr Leu
370 375 380

Thr Arg Gly Tyr Ser Leu Ile Ile Lys Asp Val Thr Glu Glu Asp Ala
385 390 395 400

Gly Asn Tyr Thr Ile Leu Leu Ser Ile Lys Gln Ser Asn Val Phe Lys
405 410 415

Asn Leu Thr Ala Thr Leu Ile Val Asn Val Lys Pro Gln Ile Tyr Glu
420 425 430

Lys Ala Val Ser Ser Phe Pro Asp Pro Ala Leu Tyr Pro Leu Gly Ser
435 440 445

Arg Gln Ile Leu Thr Cys Thr Ala Tyr Gly Ile Pro Gln Pro Thr Ile
450 455 460

Lys Trp Phe Trp His Pro Cys Asn His Asn His Ser Glu Ala Arg Cys
465 470 475 480

Asp Phe Cys Ser Asn Asn Glu Glu Ser Phe Ile Leu Asp Ala Asp Ser
485 490 495

Asn Met Gly Asn Arg Ile Glu Ser Ile Thr Gln Arg Met Ala Ile Ile
500 505 510

Glu Gly Lys Asn Lys Met Ala Ser Thr Leu Val Val Ala Asp Ser Arg
515 520 525

Ile Ser Gly Ile Tyr Ile Cys Ile Ala Ser Asn Lys Val Gly Thr Val
530 535 540

Gly Arg Asn Ile Ser Phe Tyr Ile Thr Asp Val Pro Asn Gly Phe His
545 550 555 560

Val Asn Leu Glu Lys Met Pro Thr Glu Gly Glu Asp Leu Lys Leu Ser
565 570 575

Cys Thr Val Asn Lys Phe Leu Tyr Arg Asp Val Thr Trp Ile Leu Leu
580 585 590

Arg Thr Val Asn Asn Arg Thr Met His Tyr Ser Ile Ser Lys Gln Lys
595 600 605

Met Ala Ile Thr Lys Glu His Ser Ile Thr Leu Asn Leu Thr Ile Met
610 615 620

Asn Val Ser Leu Gln Asp Ser Gly Thr Tyr Ala Cys Arg Ala Arg Asn
625 630 635 640

Val Tyr Thr Gly Glu Glu Ile Leu Gln Lys Lys Glu Ile Thr Ile Arg
645 650 655

Asp Gln Glu Ala Pro Tyr Leu Leu Arg Asn Leu Ser Asp His Thr Val
660 665 670

Ala Ile Ser Ser Ser Thr Thr Leu Asp Cys His Ala Asn Gly Val Pro
675 680 685

Glu Pro Gln Ile Thr Trp Phe Lys Asn Asn His Lys Ile Gln Gln Glu
690 695 700

Pro Glu Leu Tyr Thr Ser Thr Ser Pro Ser Ser Ser Ser Ser Ser Pro
705 710 715 720
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Leu Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
725 730

<210> SEQ ID NO 3

<211> LENGTH: 2202

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Replaced polyserine-encoding C'-terminal region

<400> SEQUENCE: 3

atggtcagcet actgggacac cggggtectg ctgtgegege tgctcagetyg tetgettete

acaggatcta gttcaggttc aaaattaaaa gatcctgaac tgagtttaaa aggcacccag

cacatcatge aagcaggcca gacactgeat ctecaatgea ggggggaage agceccataaa

tggtctttge ctgaaatggt gagtaaggaa agcgaaaggce tgagcataac taaatctgcece

tgtggaagaa atggcaaaca attctgcagt actttaacct tgaacacagce tcaagcaaac

cacactggct tctacagetg caaatatcta getgtaccta cttcaaagaa gaaggaaaca

gaatctgcaa tctatatatt tattagtgat acaggtagac ctttecgtaga gatgtacagt

gaaatcccceg aaattataca catgactgaa ggaagggage tcgtcattee ctgeegggtt

acgtcaccta acatcactgt tactttaaaa aagtttccac ttgacacttt gatccctgat

ggaaaacgca taatctggga cagtagaaag ggcttcatca tatcaaatgce aacgtacaaa

gaaatagggc ttctgacctg tgaagcaaca gtcaatggge atttgtataa gacaaactat

ctcacacatc gacaaaccaa tacaatcata gatgtccaaa taagcacacce acgcccagte

aaattactta gaggccatac tcttgtecte aattgtactg ctaccactce cttgaacacg

agagttcaaa tgacctggag ttaccctgat gaaaaaaata agagagctte cgtaaggcga

cgaattgacc aaagcaattc ccatgccaac atattctaca gtgttcttac tattgacaaa

atgcagaaca aagacaaagg actttatact tgtcgtgtaa ggagtggace atcattcaaa

tctgttaaca cctcagtgca tatatatgat aaagcattca tcactgtgaa acatcgaaaa

cagcaggtge ttgaaaccgt agetggcaag cggtettace ggetctctat gaaagtgaag

gecatttcect cgecggaagt tgtatggtta aaagatgggt tacctgegac tgagaaatct

getegetatt tgactcegtgg ctactegtta attatcaagg acgtaactga agaggatgea

gggaattata caatcttgct gagcataaaa cagtcaaatg tgtttaaaaa cctcactgec

actctaattyg tcaatgtgaa accccagatt tacgaaaagg cegtgtcate gtttccagac

ceggetetet acccactggg cagcagacaa atectgactt gtaccgecata tggtatcect

caacctacaa tcaagtggtt ctggcaccce tgtaaccata atcattcega agcaaggtgt

gacttttgtt ccaataatga agagtccttt atcctggatg ctgacagcaa catgggaaac

agaattgaga gcatcactca gcgcatggca ataatagaag gaaagaataa gatggctage

accttggttyg tggctgacte tagaatttct ggaatctaca tttgcatage ttccaataaa

gttgggactyg tgggaagaaa cataagcttt tatatcacag atgtgccaaa tgggtttcat

gttaacttgg aaaaaatgcc gacggaagga gaggacctga aactgtettyg cacagttaac

aagttcttat acagagacgt tacttggatt ttactgegga cagttaataa cagaacaatg

cactacagta ttagcaagca aaaaatggcce atcactaagg agcactccat cactcttaat

cttaccatca tgaatgttte cctgcaagat tcaggcacct atgectgecag agccaggaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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gtatacacag gggaagaaat cctccagaag aaagaaatta caatcagaga tcaggaagca
ccatacctee tgcgaaacct cagtgatcac acagtggcca tcagcagtte caccacttta
gactgtcatg ctaatggtgt ccccgagect cagatcactt ggtttaaaaa caaccacaaa
atacaacaag agcctgaact gtatacatca acgtcaccat cgtcatcgte aagctctcca
ttgagctcca gttctagete aagttccage tctagttcat ag

<210> SEQ ID NO 4

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Glu Leu Tyr Thr Ser Thr Ser Pro Ser Ser Ser Ser Ser Ser Pro Leu
1 5 10 15

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser

20 25

<210> SEQ ID NO 5

<211> LENGTH: 87

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

gaactgtata catcaacgtc accatcgtca tcgtcatcat caccattgtce atcatcatca
tcatcgtcat catcatcatce atcatag

<210> SEQ ID NO 6

<211> LENGTH: 87

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

gaactgtata catcaacgtc accatcgtca tcgtcaaget ctecattgag ctecagttet
agctcaagtt ccagctctag ttcatag

<210> SEQ ID NO 7

<211> LENGTH: 24

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Ser Thr Ser Pro Ser Ser Ser Ser Ser Ser Pro Leu Ser Ser Ser Ser
1 5 10 15

Ser Ser Ser Ser Ser Ser Ser Ser
20

<210> SEQ ID NO 8

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

Ser Ser Ser Ser Ser Ser Pro Leu Ser Ser Ser Ser Ser Ser Ser Ser
1 5 10 15

Ser Ser Ser Ser
20

1980

2040

2100

2160

2202

60

87

60

87
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<210> SEQ ID NO 9

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

Ser Ser Pro Leu Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser

1 5 10 15

<210> SEQ ID NO 10

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser

1 5 10

<210> SEQ ID NO 11

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

tcaacgtcac catcgtcate gtcatcatca ccattgtcat catcatcate atcgtcatca
tcatcatcat catag

<210> SEQ ID NO 12

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

tcgtcategt catcatcacce attgtcatca tcatcatcat cgtcatcate atcatcatca
tag

<210> SEQ ID NO 13

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

tcgtcategt catcatcacce attgtcatca tcatcatcat cgtcatcate atcatcatca
tag

<210> SEQ ID NO 14

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

tcatcatcat catcatcgte atcatcatca tcatcatag
<210> SEQ ID NO 15

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

tcaacgtcac catcgtcate gtcaagetct ccattgaget ccagttctag ctcaagttcece

60

75

60

63

60

63

39

60
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agctctagtt catag 75

<210> SEQ ID NO 16

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16
tcgtcategt caagetctee attgagetce agttctaget caagttccag ctctagttca 60

tag 63

<210> SEQ ID NO 17

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

agctctecat tgagctccag ttectagetca agttccaget ctagttcata g 51

<210> SEQ ID NO 18

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

agctccagtt ctagetcaag ttecagetet agttcatag 39

<210> SEQ ID NO 19

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: forward primer

<400> SEQUENCE: 19

atggtcagct actgggacac 20

<210> SEQ ID NO 20

<211> LENGTH: 71

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer

<400> SEQUENCE: 20
ctatgaacta gagctggaac ttgagctaga actggagcetce aatggagage ttgacgatga 60

cgatggtgac g 71

<210> SEQ ID NO 21

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: CESS epitope

<400> SEQUENCE: 21
Cys Glu Leu Tyr Thr Ser Thr Ser Pro Ser Ser Ser Ser Ser Ser

1 5 10 15

<210> SEQ ID NO 22
<211> LENGTH: 687
<212> TYPE: PRT
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser
1 5 10 15

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro
20 25 30

Glu Leu Ser Leu Lys Gly Thr Gln His Ile Met Gln Ala Gly Gln Thr
35 40 45

Leu His Leu Gln Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro
50 55 60

Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser Ile Thr Lys Ser Ala
65 70 75 80

Cys Gly Arg Asn Gly Lys Gln Phe Cys Ser Thr Leu Thr Leu Asn Thr
Ala Gln Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val
100 105 110

Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala Ile Tyr Ile Phe Ile
115 120 125

Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu Ile Pro Glu
130 135 140

Ile Ile His Met Thr Glu Gly Arg Glu Leu Val Ile Pro Cys Arg Val
145 150 155 160

Thr Ser Pro Asn Ile Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr
165 170 175

Leu Ile Pro Asp Gly Lys Arg Ile Ile Trp Asp Ser Arg Lys Gly Phe
180 185 190

Ile Ile Ser Asn Ala Thr Tyr Lys Glu Ile Gly Leu Leu Thr Cys Glu
195 200 205

Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg
210 215 220

Gln Thr Asn Thr Ile Ile Asp Val Gln Ile Ser Thr Pro Arg Pro Val
225 230 235 240

Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr
245 250 255

Pro Leu Asn Thr Arg Val Gln Met Thr Trp Ser Tyr Pro Asp Glu Lys
260 265 270

Asn Lys Arg Ala Ser Val Arg Arg Arg Ile Asp Gln Ser Asn Ser His
275 280 285

Ala Asn Ile Phe Tyr Ser Val Leu Thr Ile Asp Lys Met Gln Asn Lys
290 295 300

Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys
305 310 315 320

Ser Val Asn Thr Ser Val His Ile Tyr Asp Lys Ala Phe Ile Thr Val
325 330 335

Lys His Arg Lys Gln Gln Val Leu Glu Thr Val Ala Gly Lys Arg Ser
340 345 350

Tyr Arg Leu Ser Met Lys Val Lys Ala Phe Pro Ser Pro Glu Val Val
355 360 365

Trp Leu Lys Asp Gly Leu Pro Ala Thr Glu Lys Ser Ala Arg Tyr Leu
370 375 380

Thr Arg Gly Tyr Ser Leu Ile Ile Lys Asp Val Thr Glu Glu Asp Ala
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385 390 395 400

Gly Asn Tyr Thr Ile Leu Leu Ser Ile Lys Gln Ser Asn Val Phe Lys
405 410 415

Asn Leu Thr Ala Thr Leu Ile Val Asn Val Lys Pro Gln Ile Tyr Glu
420 425 430

Lys Ala Val Ser Ser Phe Pro Asp Pro Ala Leu Tyr Pro Leu Gly Ser
435 440 445

Arg Gln Ile Leu Thr Cys Thr Ala Tyr Gly Ile Pro Gln Pro Thr Ile
450 455 460

Lys Trp Phe Trp His Pro Cys Asn His Asn His Ser Glu Ala Arg Cys
465 470 475 480

Asp Phe Cys Ser Asn Asn Glu Glu Ser Phe Ile Leu Asp Ala Asp Ser
485 490 495

Asn Met Gly Asn Arg Ile Glu Ser Ile Thr Gln Arg Met Ala Ile Ile
500 505 510

Glu Gly Lys Asn Lys Met Ala Ser Thr Leu Val Val Ala Asp Ser Arg
515 520 525

Ile Ser Gly Ile Tyr Ile Cys Ile Ala Ser Asn Lys Val Gly Thr Val
530 535 540

Gly Arg Asn Ile Ser Phe Tyr Ile Thr Asp Val Pro Asn Gly Phe His
545 550 555 560

Val Asn Leu Glu Lys Met Pro Thr Glu Gly Glu Asp Leu Lys Leu Ser
565 570 575

Cys Thr Val Asn Lys Phe Leu Tyr Arg Asp Val Thr Trp Ile Leu Leu
580 585 590

Arg Thr Val Asn Asn Arg Thr Met His Tyr Ser Ile Ser Lys Gln Lys
595 600 605

Met Ala Ile Thr Lys Glu His Ser Ile Thr Leu Asn Leu Thr Ile Met
610 615 620

Asn Val Ser Leu Gln Asp Ser Gly Thr Tyr Ala Cys Arg Ala Arg Asn
625 630 635 640

Val Tyr Thr Gly Glu Glu Ile Leu Gln Lys Lys Glu Ile Thr Ile Arg
645 650 655

Gly Glu His Cys Asn Lys Lys Ala Val Phe Ser Arg Ile Ser Lys Phe
660 665 670

Lys Ser Thr Arg Asn Asp Cys Thr Thr Gln Ser Asn Val Lys His
675 680 685

<210> SEQ ID NO 23

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 1 NUC

<400> SEQUENCE: 23

agctccagtt ctagctcaag ttcecce 24

<210> SEQ ID NO 24

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 1 amino acid sequence

<400> SEQUENCE: 24
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Ser Ser Ser Ser Ser Ser Ser Ser
1 5

<210> SEQ ID NO 25

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 2 NUC

<400> SEQUENCE: 25

ttgagctcca gttctagete aagt 24

<210> SEQ ID NO 26

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 2 amino acid sequence

<400> SEQUENCE: 26

Leu Ser Ser Ser Ser Ser Ser Ser
1 5

<210> SEQ ID NO 27

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 3 NUC

<400> SEQUENCE: 27

ccattgagct ccagttctag ctca 24

<210> SEQ ID NO 28

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 3 amino acid sequence

<400> SEQUENCE: 28

Pro Leu Ser Ser Ser Ser Ser Ser
1 5

<210> SEQ ID NO 29

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 4 NUC

<400> SEQUENCE: 29

tcteccattga gectccagtte tage 24
<210> SEQ ID NO 30

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 4 amino acid sequence

<400> SEQUENCE: 30

Ser Pro Leu Ser Ser Ser Ser Ser
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<210> SEQ ID NO 31

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 5 NUC

<400> SEQUENCE: 31

agctctecat tgagctccag ttcet 24

<210> SEQ ID NO 32

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 5 amino acid sequence

<400> SEQUENCE: 32

Ser Ser Pro Leu Ser Ser Ser Ser
1 5

<210> SEQ ID NO 33

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 6 NUC

<400> SEQUENCE: 33

tcaagctcte cattgagcte cagt 24

<210> SEQ ID NO 34

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 6 amino acid sequence

<400> SEQUENCE: 34

Ser Ser Ser Pro Leu Ser Ser Ser
1 5

<210> SEQ ID NO 35

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 7 NUC

<400> SEQUENCE: 35

tcgtcaaget ctccattgag ctec 24

<210> SEQ ID NO 36

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 7 amino acid sequence

<400> SEQUENCE: 36

Ser Ser Ser Ser Pro Leu Ser Ser
1 5
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<210> SEQ ID NO 37

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 8 NUC

<400> SEQUENCE: 37

tcatcgtcaa gctctccatt gage 24

<210> SEQ ID NO 38

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 8 amino acid sequence

<400> SEQUENCE: 38

Ser Ser Ser Ser Ser Pro Leu Ser
1 5

<210> SEQ ID NO 39

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 9 NUC

<400> SEQUENCE: 39

tcgtcategt caagctctece attg 24

<210> SEQ ID NO 40

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 9 amino acid sequence

<400> SEQUENCE: 40

Ser Ser Ser Ser Ser Ser Pro Leu
1 5

<210> SEQ ID NO 41

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 10 NUC

<400> SEQUENCE: 41

ccatcgtcat cgtcaagctce tceca 24
<210> SEQ ID NO 42

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Fragment 10 amino acid sequence

<400> SEQUENCE: 42

Pro Ser Ser Ser Ser Ser Ser Pro
1 5

<210> SEQ ID NO 43
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Reverse primer for sFltl-14 amplification

<400> SEQUENCE: 43

cttggetete caactaaagg

20

1. An isolated polynucleotide comprising a nucleic acid
sequence coding for sFIt1-14 or any fragment thereof com-
prising the serine-rich C-terminus region of said sFIt1-14,
wherein at least one of the TCA serine coding codons in said
serine-rich C-terminus region of sF1t1-14 as encoded by the
nucleic acid sequence of SEQ ID NO. 1, is replaced by any
one of TCT, TCC, TCG, AGT, AGC.

2. The polynucleotide according to claim 1, wherein at
least thirteen of said serine coding codons comprised within
said serine-rich C-terminus encoding sequence is at least one
of followed and preceded by a non-identical codon.

3. An isolated polynucleotide according to claim 1 having
no more than five identical serine coding codons in tandem.

4. An isolated polynucleotide according to claim 1,
wherein at least 3 of the TCA serine coding codons in said
serine-rich C-terminus region of sF1t1-14 as encoded by the
nucleic acid sequence of SEQ ID NO. 1, are replaced by any
one of TCT, TCC, TCG, AGT, AGC.

5. The polynucleotide according to claim 1, wherein at
least one codon of each at least two successive serine coding
codons comprised within said serine-rich C-terminus encod-
ing sequence, is at least one of followed and preceded, by a
non-identical serine codon selected from the group consisting
of TCA, TCT, TCC, TCG, AGT, AGC.

6. The polynucleotide according to claim 5, wherein each
codon, of each at least two successive serine coding codons
comprised within said serine-rich C-terminus encoding
sequence, is at least one of followed and preceded, by a
non-identical serine codon selected from the group consisting
of TCA, TCT, TCC, TCG, AGT, AGC.

7. The polynucleotide according to claim 6, wherein each
codon of at least two successive serine coding codons
selected from the group consisting of TCA, TCT, TCC and
TCG is at least one of followed and preceded, by a non-
identical serine codon selected from the group consisting of
AGT and AGC.

8. The polynucleotide according to claim 1, wherein said
sequence comprises a nucleic acid sequence at least 31%
homologous to the serine-rich C-terminus encoding region of
SEQ ID NO. 3.

9. The isolated polynucleotide according to claim 8,
wherein said sequence comprises the nucleic acid sequence
as denoted by SEQ ID NO. 3 or any fragment thereof encod-
ing the serine-rich C-terminus region of said sF1t1-14.

10. A nucleic acid construct comprising a nucleic acid
sequence coding for sFIt1-14 or any fragment thereof com-
prising the serine-rich C-terminus region of said sFIt1-14,
wherein at least one of the TCA serine coding codons in said
serine-rich C-terminus region of sF1t1-14 as encoded by the

nucleic acid sequence of SEQ ID NO. 1 is replaced by any one
of TCT, TCC, TCG, AGT, AGC, which construct optionally
further comprises operably linked regulatory elements.

11. The nucleic acid construct according to claim 10,
wherein said sequence comprises a nucleic acid sequence at
least 31% homologous to the serine-rich C-terminus encod-
ing region of SEQ ID NO. 3.

12. The nucleic acid construct according to claim 11,
wherein said sequence comprises the nucleic acid sequence
as denoted by SEQ ID NO. 3 or any fragment thereof encod-
ing the serine-rich C-terminus region of said sF1t1-14.

13. An expression vector comprising the nucleic acid con-
struct according to claim 10.

14. A host cell transformed or transfected with the expres-
sion vector according to claim 13.

15. A pharmaceutical composition comprising the isolated
polynucleotide according to claim 1, or any construct, expres-
sion vector or host cell comprising the same, said composi-
tion further comprises a pharmaceutically acceptable carrier.

16. The pharmaceutical composition according to claim
15, wherein said polynucleotide comprises the nucleic acid
sequence as denoted by SEQ ID NO. 3 or any fragment
thereof encoding the serine-rich C-terminus region of said
sFlt1-14.

17. A pharmaceutical composition according to claim 15,
for the treatment of a VEGF-associated medical condition.

18. A method for the treatment of a VEGF-associated
medical condition comprising the step of administering to a
subject in need thereof a therapeutically effective amount of
the isolated polynucleotide according to claim 1, or any con-
struct, expression vector, host cell or composition comprising
the same.

19. A method for efficient propagation and expression of a
nucleic acid sequence coding for sFlt1-14 or any fragment
thereof comprising the serine-rich C-terminus region of said
sF1t1-14, said method comprises the step of providing a poly-
nucleotide sequence encoding said sF1t1-14 or any construct
or expression vector thereof, wherein at least one of the TCA
serine coding codons in said serine-rich C-terminus region of
sF1t1-14 as encoded by the nucleic acid sequence of SEQ ID
NO. 1 isreplaced by any one of TCT, TCC, TCG, AGT, AGC.

20. The method according to claim 19, wherein said poly-
nucleotide sequence comprises a nucleic acid sequence at
least 31% homologous to the serine-rich C-terminus encod-
ing region of SEQ ID NO. 3.

21. The method according to claim 20, wherein said poly-
nucleotide comprises the nucleic acid sequence as denoted by
SEQ ID NO. 3 or any fragment thereof encoding the serine-
rich C-terminus region of said sF1t1-14.
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