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\expnd0\expndtw-4\cgrid {[0003] The foundation }{\f16\fs19\i\cgrid of
}{molecular biology is recombinant DNA technology,
}{\expnd-1\expndtw-9\cgrid which can here be summarized as the
modific ation and propagation of nucleic acids for the }{purpose of
studying the structure and function of the nucleic acids and their
protein }{\expnd-1\expndtw-6\cgrid products. \par
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\expnd-1\expndtw-5\cgrid {[0004] Individual genes, gene regulatory
regions, subsets of genes, and indeed }{\expnd0\expndtw-4\cgrid
entire chromosomes in which they are contained, are all comprised of
dou ble-stranded }{\expnd0\expndtw-2\cgrid anti-parallel sequences of
the nucleotides adenine, thymine, guanine and cytosine,
}{\expnd0\expndtw-3\cgrid identified conventionally by the initials
A, T, G, and C, respectively. These DNA }{sequences, as well as c DNA
sequences, which are double stranded DNA copies derived
}{\expnd-1\expndtw-8\cgrid from mRNA (messenger RNA) molecules, can
be cleaved into distinct fragments, isolated,
}{\expnd0\expndtw-2\cgrid and inserted into a vector such as a
bacterial plasmid  to study the gene products. A
}{\expnd-1\expndtw-6\cgrid plasmid is an extra-chromosomal piece of
DNA that was originally derived from bacteria,
}{\expnd-2\expndtw-10\cgrid and can be manipulated and reintroduced
into a host bacterium for the purpose of s tudy or
}{\expnd-1\expndtw-6\cgrid production of a gene product. The DNA of a
plasmid is similar to all chromosomal DNA, }{\expnd-1\expndtw-7\cgrid
in that it is composed of the same A, T, G, and C nucleotides
encoding genes and gene }{\expnd-1\expndtw-6 \cgrid regulatory
regions, however, it is a relatively small molecule comprised of less
than }{\expnd0\expndtw-4\cgrid approximately 30,000 base-pairs, or 30
kilobases (kb). In addition, the nucleotide base
}{\expnd0\expndtw-2\cgrid pairs of a double-stra nded plasmid form a
continuous circular molecule, also }{\expnd-1\expndtw-7\cgrid
distinguishing plasmid DNA from that of chromosomal DNA. \par
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Plasmids enhance the rapid exchange of genetic material between
bacterial }{\expnd-1\expndtw-9\cgrid o rganisms and allow rapid
adaptation to changes in environment, such as temperature, food
}{\expnd-1\expndtw-5\cgrid supply, or other challenges. Any plasmid
acquired must express a gene or genes that }{\expnd0\expndtw-3\cgrid
contribute to the survival of  the host or else it will be destroyed
or discarded by the }{\expnd-1\expndtw-5\cgrid organism since the
maintenance of unnecessary plasmids would be a wasteful use of
}{\expnd-1\expndtw-7\cgrid resources. A clonal population of cells
contains identical g enetic material, including any
}{\expnd0\expndtw-4\cgrid plasmids it might harbor. Use of a cloning
vector plasmid with a DNA insert in such a }{\expnd-1\expndtw-5\cgrid
clonal population of host cells will amplify the amount of the DNA of
interest availa ble. }{\expnd-1\expndtw-8\cgrid The DNA so cloned may
then be isolated and recovered for subsequent manipulation in the
}{\expnd0\expndtw-3\cgrid steps required for building a DNA
construct. Thus, it can be appreciated that cloning
}{\expnd0\expndtw-4 \cgrid vector plasmids are useful tools in the
study of gene function, providing the ability to
}{\expnd-1\expndtw-6\cgrid rapidly produce large amounts of the DNA
insert of interest. \par }\pard
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While some elements found in plasmids are naturally occurring, others
have }{\expnd-1\expndtw-8\cgrid bee n engineered to enhance the
usefulness of plasmids as DNA vectors. These include antibiotic- or
chemical-resistance genes and a multiple cloning site (MCS), among
others. }{\expnd-1\expndtw-6\cgrid Each of these elements has a role
in the present inventio n, as well as in the prior art.
}{\expnd-2\expndtw-11\cgrid Description of the role each element
plays will highlight the limitations of the prior art and
}{\expnd-1\expndtw-7\cgrid demonstrate the utility of the present
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are exploited as positive or negative selection elements to
preferentially enhance the culture and amp lification of the desired
plasmid }{\expnd-1\expndtw-6\cgrid over that of other plasmids. \par
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{[0008] In order to be maintained by a host bacterium a plasmid must



producing upwards of 300 copies per bacterium. In this
}{\expnd-1\expndtw-7\cgrid manner, the cultivation of a desired
plasmid can be enhanced. \par
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essential element in any cloning vector is a location for insertion
of }{\expnd-1\expndtw-6 \cgrid the genetic materials of interest.
This is a synthetic element that has been engineered into
}{\expnd0\expndtw-2\cgrid "wild type" plasmids, thus conferring
utility as a cloning vector. Any typical }{\expnd-1\expndtw-6\cgrid
commercially-available  cloning vector plasmid contains at least one
such region, known as a multiple cloning site (MCS). A MCS typically
comprises nucleotide sequences that may }{be cleaved by a single or a
series of restriction endonuclease enzymes (hereafter referred to }{
\expnd-1\expndtw-6\cgrid as "restriction enzymes"), each of which has
a distinct endonuclease restriction site and
}{\expnd-1\expndtw-5\cgrid cleavage pattern. These endonuclease
sites, or endonuclease restriction sites (hereafter
}{\expnd0\expndtw-3 \cgrid referred to as "restriction sites"),
encoded in the DNA molecule typically comprise a
}{\expnd0\expndtw-4\cgrid double-stranded palindromic sequence. For
some restriction enzymes, as few as 4-6 nucleotides are sufficient to
provide a restriction si te, while some restriction enzymes require a
restriction site of 8 or more nucleotides. The enzyme EcoRl, for
example, }{\expnd-1\expndtw-6\cgrid recognizes the hexanucleotide
sequence: }{\expnd-1\expndtw-6\super\charscalex90\cgrid
5}{\expnd-1\expndtw-6 \cgrid b-A-A-T-T-C
}{\f10\expnd-1\expndtw-6\super\cgrid
3'}{\f10\fs14\expnd-1\expndtw-6\cgrid , }{\expnd-1\expndtw-6\cgrid
wherein 5' indicates the end of }{the molecule known by convention as
the "upstream" end, and 3' likewise indicates the }{\expnd0
\expndtw-4\cgrid "downstream" end. The complementary strand of the
restriction site would be its anti-}{\expnd0\expndtw-3\cgrid parallel
strand, }{\expnd0\expndtw-3\super\charscalex90\cgrid
3}{\expnd0\expndtw-3\cgrid b-A-A-T-T-C- }{\f10\expnd0\expndtw-3
\super\cgrid 5'}{\f10\fs14\expnd0\expndtw-3\cgrid .



s of dyad symmetry, but at positions four nucleotides apart in the
two DNA strands }{\expnd-1\expndtw-6\cgrid between the nucleotides
indicated by a "/": \par }\pard
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\tab }{\expnd-2\expndtw-10\cgrid  }{\f0\fs21\expnd-2\expndtw-10\cgrid
G/A-A-T-T-C\tab }{3' \par }\pard
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double-stranded DNA molecule is cleaved and has the resultant
configuration of }{\expnd-1\expndtw-6\cgrid nucleotid es at the newly
formed "ends": \par }\pard
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This staggered cleavage yields fragments of DNA with protruding 5'
}{\expnd0\expndtw-4\cgrid termini. Beca use A-T and G-C pairs are
spontaneously formed when in proximity with
}{\expnd-1\expndtw-6\cgrid each other, protruding ends such as these
are called cohesive or "sticicy" ends. Any one of \par
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ocwrap\adjustright \cs5\fs21\expnd-1\expndtw-6\cgrid {these termini
can form hydrogen bonds with any other complementary termini cleaved
}{\expnd-1\expndtw-5\cgrid  with the same restriction enzyme. Since
any DNA that contains a specific restriction site will be cut in the
same manner as any other DNA containing the same sequence, those
}{cleaved ends will be complementary. Therefore, the ends of any DNA
molecules cu t with }{\expnd0\expndtw-4\cgrid the same restriction
enzyme "match" each other }{\fs19\expnd0\expndtw-4\cgrid in
}{\expnd0\expndtw-4\cgrid the way adjacent pieces of a jigsaw
}{\expnd-1\expndtw-5\cgrid puzzle "match," and can be enzymatically
linked toge ther It is this property that permits
}{\expnd-2\expndtw-11\cgrid the formation of recombinant DNA
molecules, and allows the introduction of foreign DNA
}{\expnd-1\expndtw-7\cgrid fragments into bacterial plasmids, or into
any other DNA molecule. \par }\pard
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\nocwrap\adjustright \expnd-1\expndtw-8\cgrid {[0012] A further
general principle to consider when building recombinant DNA
}{\expnd0\expndtw-4\cgrid molecules is that all re striction sites
occurring within a molecule will be cut with a
}{\expnd-1\expndtw-7\cgrid particular restriction enzyme, not just
the site of interest. The larger a DNA molecule, the
}{\expnd0\expndtw-4\cgrid more likely it is that any restriction site
wi ll reoccur. Assuming that any restriction sites }{are distributed
randomly along a DNA molecule, a tetranucleotide site will occur, on
the }{\expnd-1\expndtw-5\cgrid average, once every
4}{\expnd-1\expndtw-5\super\cgrid 4}{\expnd-1\expndtw-5\cgrid  (i.e.,
256) nucleotides, whereas a hexanucleotide site will occur
}{\expnd-1\expndtw-6\cgrid once every
4}{\expnd-1\expndtw-6\super\cgrid 6}{\expnd-1\expndtw-6\cgrid  (i.e.,
4096) nucleotides, and octanucleotide sites will occur once every
4}{\expnd-1\expndtw-6 \super\cgrid 8}{\expnd-1\expndtw-6\cgrid
(i.e., 114,688) nucleotides. Thus, it can be readily appreciated that
shorter restriction sites }{\expnd-1\expndtw-7\cgrid will occur
frequently, while longer ones will occur rarely. When planning the
construction  }{\expnd0\expndtw-4\cgrid of a transgene or other
recombinant DNA molecule, this is a vital issue, since such a
}{\expnd-1\expndtw-6\cgrid project frequently requires the assembly
of several pieces of DNA of varying sizes. The
}{\expnd-1\expndtw-5\cgrid  larger these pieces are, the more likely
that the sites one wishes to use occur in several
}{\expnd-1\expndtw-7\cgrid pieces of the DNA components, making
manipulation difficult, at best. \par
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sites are herein referred to as common }{\expnd-1\expndtw-9\cgrid
restriction sites, and the endonucleases that cleave these sites a re
referred to as common }{\expnd0\expndtw-4\cgrid restriction enzymes.
Restriction enzymes with cognate sequences greater than 6
}{nucleotides are referred to as rare restriction enzymes, and their
cognate sites as rare }{\expnd-1\expndtw-5\cgrid restric tion sites.
However, there are some restriction sites of 6 bp that occur more
}{infrequently than would be statistically predicted, and these sites
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ap\adjustright \cs3\fs21\expnd-1\expndtw-8\cgrid {cognate restriction
site within any DNA molecule or isolated fragment of a DNA molecule,
}{\expnd-1\expndtw-7 \cgrid or any gene or its DNA sequence. \par
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nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-6\cgrid {[0014]
A second class of restriction enzymes has recently been isolated,
called }{\expnd-1\expndtw-8\cgrid homin g endonuclease (HE) enzymes.
HE enzymes have large, asymmetric restriction sites }{(12-40 base
pairs). HE restriction sites are extremely rare. For example, the HE
known as I-Scel has an 18 bp restriction site (5'.
,.TAGGGATAACAGGGTAAT...3'), predicted to \par }\pard
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once in every 7x10}{\super\cgrid 10}{ base pairs of random sequence.
This rate of occurrence is }{\expnd-1 \expndtw-6\cgrid equivalent to
only one site in 20 mammalian-sized genomes. The rare nature of HE
sites greatly increases the likelihood that a genetic engineer can
cut a final transgene product }{\expnd-1\expndtw-7\cgrid without
disrupting the integrity  of the transgene if HE sites were included
in appropriate locations in a cloning vector plasmid. \par }\pard
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Since a DNA molecule from any source organism will be cut in
identical }{\expnd-1\expndtw-6\cgrid fashion  by its cognate
restriction enzyme, foreign pieces of DNA from any species can be
}{\expnd-1\expndtw-7\cgrid cut with a restriction enzyme, inserted
into a bacterial plasmid vector that was cleaved with
}{\expnd-1\expndtw-6\cgrid the same restriction enzym e, and
amplified in a suitable host cell. For example, a human gene may be
cut in 2 places with a restriction enzyme known as EcoRI, and the
desired }{\expnd-1\expndtw-9\cgrid fragment with EcoR1 ends can be
isolated and mixed with a plasmid that was also  cut with }{EcoRI in
what is commonly known as a ligation reaction or ligation mixture.
Under the }{\expnd-1\expndtw-7\cgrid appropriate conditions in the
ligation mixture, some of the isolated human gene fragments will
match up with the ends of the plasm id molecules. These newly joined
ends can link }{\expnd-1\expndtw-6\cgrid together and enzymatically
recircularize the plasmid, now containing its new DNA insert.
}{\expnd-1\expndtw-9\cgrid The ligation mixture is then introduced
into }{\f10\fs22\expnd-1 \expndtw-9\i\cgrid E. coil
}{\expnd-1\expndtw-9\cgrid or another suitable host, and the newly
}{\expnd-1\expndtw-5\cgrid engineered plasmids will be amplified as
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\expnd-1\expndtw-7\cgrid {[0016] Recombinant DNA technology is
frequently embodied in the generation of }{\expnd-1\expndtw-6\cgrid
so-called "transgenes." Transgenes frequently comprise a var iety of
genetic materials that are derived from one or more donor organisms
and introduced into a host organism. }{\expnd-1\expndtw-5\cgrid
Typically, a transgene is constructed using a cloning vector as the
starting point or }{\expnd-1\expndtw-6\cgrid "b ackbone" of the
project, and a series of complex cloning steps are planned to
assemble \par
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\s2\li144\ri72\sb612\sl-333\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs21\expnd-1\expndtw-5\cgrid {the final product
within that vector. Elements of a transgene, comprising nucleotide
}{\expnd-1\expndtw-8\cgrid seq uences, include, but are not
limited-to 1) regulatory promoter and/or enhancer elements, }{2) a
gene that.will be expressed as a mRNA molecule, 3) DNA elements that
provide mP,NA message stabilization, 4) nucleotide sequences
mimicking mammalian intronic  }{\expnd-1\expndtw-7\cgrid gene
regions, and 5) signals for niRNA processing such as the poly-A tail
added to the end }{\expnd0\expndtw-4\cgrid of naturally-occurring
mRNAs. In some cases, an experimental design may require
}{\expnd-2\expndtw-10\cgrid ad dition of a localization signal to
provide for transport of the gene product to a particular
}{\expnd-1\expndtw-6\cgrid subcellular location. Each of these
elements is a fragment of a larger DNA molecule that \par }\pard
\s10\li72\ri216\sb72\sl-308\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid {is cut from
a donor genome, or, in some cases, synthesized in a laboratory. Each
piece is }{\expnd-1\expndtw-7 \cgrid assembled with the others in a
precise order and 5'-3' orientation into a cloning vector }{plasmid.
\par }\pard
\s4\fi576\li72\ri72\sb72\sl-332\slmult0\nowidctlpar\aspalpha\aspnum\n
ocwrap\adjustright \expnd-1\expndtw-7\cgrid {[0017] The promoter of
any gene may be isolated as a DNA fragment and placed
}{\expnd-1\expndtw-8\cgrid within a synthetic molecu le, such as a
plasmid, to direct the expression of a desired gene, }{assuming that
the necessary conditions for stimulation of the promoter of interest



\fs19\expnd-1\expndtw-6\i\charscalex90\cgrid gene may
}{\expnd-1\expndtw-6\cgrid be isolated, placed }{in a cloning vector
plasmid along with a reporter gene, and used to study the conditions
}{\expnd-1\expndtw-6\cgrid required for expression of the insul in
gene in an appropriate cell type. Alternatively, the
}{\expnd0\expndtw-4\cgrid insulin gene promoter may be joined with
the protein coding-sequence of any gene of }{\expnd-1\expndtw-8\cgrid
interest in a cloning vector plasmid, and used to drive expres sion
of the gene of interest in }{\expnd-1\expndtw-9\cgrid
insulin-expressing cells, assuming that all necessary elements are
present within the DNA }{\expnd-1\expndtw-6\cgrid transgene so
constructed. \par
}\fi504\ri216\sb108\sl-331\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0018] A reporter gene is a particularly
useful component of some types of }{\expnd-1\expndtw-6\cgrid
transgenes. A reporter gene comprises nucleotide sequences enco ding
a protein that will }{\expnd-1\expndtw-7\cgrid be expressed under the
direction of a particular promoter of interest to which it is linked
in }{\expnd-1\expndtw-6\cgrid a transgene, providing a measurable
biochemical response of the promoter activity . A
}{\expnd-2\expndtw-10\cgrid reporter gene is typically easy to detect
or measure against the background of endogenous
}{\expnd-1\expndtw-6\cgrid cellular proteins. Commonly used reporter
genes include but are not limited to LacZ, \par }\pard
\s10\li72\ri144\sl-278\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \expnd-2\expndtw-10\cgrid {green fluorescent protein, and
luciferase, and other reporter genes, many of which are
well-}{\expnd-1\expndtw-6\cgrid known to those ski lled in the art.
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\s2\fi504\li72\ri288\sb108\sl-303\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs3\fs21\expnd-1\expndtw-7\cgrid {[0019]
Introns, which are non-coding regions within mammalian genes, are not
}{\expnd-1\expndtw-8\cgrid found i n bacterial genomes, but are
required for proper formation of mRNA molecules in \par
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nds together. \par }\pard
\s4\fi576\li72\ri72\sb72\sl-329\slmult0\nowidctlpar\aspalpha\aspnum\n
ocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid {[0020]
An mRNA stabilization element is a sequence of DNA that is recognized
by }{\expnd-1\expndtw-6\cgrid bindi ng proteins that protect some
mRNAs from degradation. Inclusion of an mRNA
}{\expnd-1\expndtw-7\cgrid stabilization element will frequently
enhance the level of gene expression from that rnRNA
}{\expnd0\expndtw-2\cgrid in some mammalian cell types, and so  can
be useful in some DNA constructs or }{\expnd-1\expndtw-7\cgrid
transgenes. An mRNA stabilization element can be isolated from
naturally occurring DNA or RNA, or synthetically produced for
inclusion in a DNA construct. \par
}\sb108\sl-320\slmult0\nowidctlpar\adjustright {[0021] A localization
signal is a sequence of DNA that encodes a protein signal for
}{\expnd-1\expndtw-6\cgrid subcellular routing of a protein of
interest. For example, a nuclear localization signal wi ll
}{\expnd-1\expndtw-7\cgrid direct a protein to the nucleus; a plasma
membrane localization signal will direct it to the
}{\expnd0\expndtw-4\cgrid plasma membrane, etc. Thus, a localization
signal may be incorporated into a DNA }{\expnd-1\expndtw-5 \cgrid
construct to promote the translocation of its protein product to the
desired subcellular }{\expnd-1\expndtw-8\cgrid location. \par
}\ri288\sl-329\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0022] A tag sequence may be encoded in a
DNA construct so that the protein }{\expnd-1\expndtw-6\cgrid product
will have an unique region attached. This unique region serves as  a
protein tag }{\expnd-1\expndtw-9\cgrid that can distinguish it from
its endogenous counterpart. Alternatively, it can serve as an
}{\expnd-1\expndtw-8\cgrid identifier that may be detected by a wide
variety of techniques well known in the art, }{
\expnd-1\expndtw-6\cgrid including, but not limited to, RT-PCR,
immunohistochemistry, or }{\f10\fs23\expnd-1\expndtw-6\i\cgrid in
situ }{\expnd-1\expndtw-6\cgrid hybridization. \par }\pard
\s2\qc\sb72\sa144\sl-333\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \plain \cs3\fs21\expnd-1\expndtw-7\cgrid {[0023] With a
complex transgene, or with one that includes particularly large\line
}{\expnd-1\expndtw-6\cgrid regions of  DNA, there is an increased
likelihood that there will be multiple restriction sites\line in
these pieces of DNA. Recall that the restriction sites encoding any
one hexanucleotide\line site occur every 4096 bp
(4}{\f10\expnd-1\expndtw-6\super\cgrid 6}{ \expnd-1\expndtw-6\cgrid
). If a promoter sequence is 3000 bp and a gene of interest of\line
1500 bp are to be assembled into a cloning vector of 3000 bp, it is
statistically very likely\line that many sites of 6 or less
nucleotides will not be useful, si nce any usable sites must
occur\line }{\expnd-1\expndtw-5\cgrid in only two of the pieces.
Furthermore, the sites must occur in the appropriate areas of
the\line }{\expnd-1\expndtw-6\cgrid appropriate molecules that are to
be assembled. In addition, most  cloning projects will\line }{need to
have additional DNA elements added, thereby increasing the complexity
of the\line }{\expnd-1\expndtw-6\cgrid growing molecule and the
likelihood of inopportune repetition of any particular site. Since
\par
}\pard\plain\sect\sectd\stextflow0\marglsxn29\margrsxn129\margtsxn200



\sn fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv
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0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{ \sn dxWrapDistBottom}{\sv
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\s2\li2232\sl-200\slmult0\nowidctlpar\tqr\tx9691\aspalpha\aspnum\nocw
rap\adjustright \cs3\f22\fs16\expnd-2\expndtw-10\cgrid {WO
20071038276\tab }{\expnd0\expndtw-4\cgrid PCTMS2006/0369 92 \par
}\pard
\s2\li2232\ri2448\sb468\sl-334\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \f0\fs21\expnd0\expndtw-3\cgrid {any restriction
enzyme will cut at all of its restriction sites in a DNA molecule, if
a }{\expnd-1\expndtw-8\cgrid restrict ion enzyme site reoccurs, all
the inopportune sites will be cut along with the desired
}{\expnd-1\expndtw-7\cgrid sites, disrupting the integrity of the
molecule. Thus, each cloning step must be carefully
}{\expnd-1\expndtw-6\cgrid planned so as not to di srupt the growing
molecule by cutting it with a restriction enzyme
}{\expnd0\expndtw-4\cgrid that has already been used to incorporate a
preceding element. And finally, when a }{\expnd-1\expndtw-5\cgrid
researcher wishes to introduce a completed transgene  into a
mammalian organism, the fully-assembled transgene construct
frequently must be linearized at a unique restriction }{site at at
least one end of the transgene, thus requiring yet anothertmique site
found }{\expnd0\expndtw-4\cgrid nowhere else in th e construct.
}{\f16\fs19\expnd0\expndtw-4\i\cgrid Since }{\expnd0\expndtw-4\cgrid
most DNA constructs are designed }{\f16\fs19\expnd0\expndtw-4\i\cgrid
for a }{\expnd0\expndtw-4\cgrid single purpose, little thought is
given to any future modifications tha t might need to be mad;
}{\expnd-1\expndtw-6\cgrid further increasing the difficulty for
future experimental changes. \par
}\fi576\ri2952\sb72\sl-314\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0024] Traditionally, transgene design and
construction consumes significant }{\expnd-1\expndtw-7\cgrid amounts
of time and energy for several reasons, including th e following:
\par }\pard
\s11\fi576\li2160\ri2520\sb72\sl-330\slmult0\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-9\cgrid
{[0025] I. There is a wide variety of restriction and HE enzymes
available that will }{\expnd-1\expndtw-6 \cgrid generate an array of
termini; however most of these are not compatible with each other.
}{\expnd-1\expndtw-7\cgrid Many restriction enzymes, such as EcoR I,
generate DNA fragments with protruding 5' cohesive termini or
"tails"; others (e.g., Pail)  generate fragments with 3' protruding
tails, }{\expnd-1\expndtw-6\cgrid whereas still others (e.g., Ball)
cleave at the axis of symmetry to produce blunt-ended
}{\expnd-1\expndtw-5\cgrid fragments. Some of these will be
compatible with the termini formed  by cleavage with
}{\expnd-1\expndtw-6\cgrid other restriction and/or HE enzymes, but
the majority of useful ones will not. The termini that can be
generated with each DNA fragment isolation procedure must be
carefully }{\expnd-1\expndtw-7\cgrid considered  in designing a DNA
construct. \par }\fi648\li2088\sl-338\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {[0026] 2. DNA fragments needed for assembly
of a DNA construct or transgene }{\expnd-1\expndtw-8\cgrid must first



id cloning vectors, and }{amplified to obtain useful quantities. The
step can be performed using any number of commercially-available or
individually altered cloning vectors. Each of the different
commercially available cloning vector plasmids were, for t he most
part, developed }{\expnd-1\expndtw-5\cgrid independently, and thus
contain different sequences and restriction sites for the DNA
}{fragments of genes or genetic elements of interest. Genes must
therefore be individually }{\expnd-1\expndtw-5\cgrid  tailored to
adapt to each of these vectors as needed for any given set of
experiments. The }{\expnd-1\expndtw-7\cgrid same DNA fragments
frequently will need to be altered further for subsequent experiments
\par
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}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par }}}}\pard\plain
\s2\li144\ri144\sb612\sl-326\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \cs3\fs21\expnd-1\expndtw-5\cgrid {or cloning into
other combinations for new DNA constructs or transgenes. Since each
}{\expnd-2\expndtw-12\cgrid DN A construct or transgene is custom
made for a particular application with no thought or
}{\expnd-2\expndtw-11\cgrid knowledge of how it will be used next, it
frequently must be "retro-fitted" for subsequent
}{\expnd-1\expndtw-8\cgrid applications. \par }\pard
\s4\fi576\li144\ri360\sb72\sl-321\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-8\cgrid {[0027]
3. In addition, the DNA sequence of any given gene or genetic element
}{\expnd-2\expndtw-10\cgrid varies  and can contain internal
restriction sites that make it incompatible with currently
}{\expnd-1\expndtw-6\cgrid available vectors, thereby complicating
manipulation. This is especially true when }{\expnd-1\expndtw-7\cgrid
assembling several DNA fragments  into a single DNA construct or
transgene. \par }\ri144\sb108\sl-330\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0028] While restriction enzymes can be
used for manipulating genetic material, it }{\expnd-1\expndtw-6\cgrid
is known that a MCS or other components of a transgene can be
created by de novo }{\expnd-2\expndtw-11\cgrid synthesis,
recombineering, and/or PCR terminator overhang cloning. One such
method of }{\expnd-1\expndtw-5\cgrid synthesis of the component
elements of a transgene includes the method disclosed by }{Jarrell



\par }\fi504\sb72\sl-336\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {[0029] Therefore, it would be advantageous
to provide a means to assemble each }{\expnd-1\expndtw-6\cgrid
component of a transgene with the others in a precise order and 5'
-3' orientation into a }{\expnd-1\expndtw-5\cgrid cloning vector
plasmid. There is also a need for a system that would allow the user
to }{\expnd-2\expndtw-12\cgrid rapidly assemble a number of DNA
fragments into one molecule, despite a redundancy of }{
\expnd-1\expndtw-8\cgrid restriction sites found at the ends, and
within each, of these DNA fragments. It would also
}{\expnd0\expndtw-4\cgrid be useful to provide a simple means for
rapidly altering the ends of selected DNA }{\expnd-1\expndtw-7\cgrid
fra gments in order to add restriction sites to them. Inclusion of
single or opposing pairs of HE restriction sites would enhance the
likelihood of having unique sites for cloning. A
}{\expnd-2\expndtw-11\cgrid system that would also allow easy
substitutions  or removal of one or more of the fragments
}{\expnd-1\expndtw-7\cgrid would add a level of versatility not
currently available to users. Therefore, a "modular" }{system,
allowing one to insert or remove DNA fragments into or out of
"cassette" regions }{ \expnd-1\expndtw-8\cgrid flanked by fixed rare
restriction sites within the cloning vector would be especially
useful, and welcome to the field of recombinant DNA technology. \par
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{[0030] Accordingly, one aspect of the present invention is to
provide a method of }{\expnd-1\expndtw-6 \cgrid rapidly assembling a
DNA construct or transgene by using a cloning vector plasmid. Another
aspect is to incorporate DNA fragments, also known as both "inserts"
or \par
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\s2\li2232\ri2520\sb468\sl-300\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \f0\fs21\expnd-1\expndtw-9\cgrid {"modules," such
as a Promoter, Expression, and a 3'Regulatory nucleotide sequence,
into a }{\expnd-1\expndtw-7\cgrid cloni ng vector plasmid, in a
sequential manner. \par
}\ri0\sb216\sl-226\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {BRIEF SUMMARY OF THE INVENTION \par
}\qj\fi576\ri2520\sb72\sl-319\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {[0031] The present invention provides a
structure and methods to create a modular cloning vectors for the
synthesis of a genetic domain module, a PE3 transgene, a nd other
complicated DNA constructs, by providing a backbone within the
modular cloning vectors }{\expnd-1\expndtw-7\cgrid having dedicated
docking points known as gene pivots therein. \par }\pard
\s11\fi648\li2160\ri2520\sb108\sl-329\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid
{[0032] The present invention relates to a domain module docking
vector consisting }{\expnd-1\expndtw-6 \cgrid of a DNA cloning
vector, comprising a multiple cloning (MC) module for sub-cloning a
}{\expnd-1\expndtw-8\cgrid genetic material of interest into the MC
module, the MC module comprising: a) a first gene
}{\expnd-1\expndtw-6\cgrid pivot (GP) compris ing at least two
non-variable rare restriction sites operable to define the
}{\expnd-1\expndtw-8\cgrid 5' portion of the MC module; b) a nucleic
acid sequence comprising a multiple cloning site }{(MCS) comprising a
plurality of restriction sites selected  from common restriction
sites that }{\expnd0\expndtw-3\cgrid are unique within the domain
module docking vector, to provide cloning sites for the
}{\expnd-1\expndtw-9\cgrid cloning of the genetic material of
interest into the MC module; and c) a second ge ne pivot
}{\expnd-1\expndtw-6\cgrid comprising at least two non-variable rare
restriction site-operable to define the 3' portion of
}{\expnd-2\expndtw-10\cgrid the MC module. \par
}\fi576\sl-330\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {[0033] The present invention also relates
to a domain module vector consisting of a }{\expnd-1\expndtw-6\cgrid
DNA cloning vector, comprising a domain module that comprises: a)  a
first gene pivot }{\expnd-1\expndtw-5\cgrid comprising at least two
non-variable rare restriction sites operable to define thc 5' portion
}{\expnd-2\expndtw-11\cgrid of the domain module; b) a genetic module
of interest consisting of a nucleic acid sequ ence }{comprising a
genetic material of interest; and c) a second gene pivot comprising
at least two }{\expnd-1\expndtw-6\cgrid non-variable rare restriction
sites operable to define the 3' portion of the domain module. \par
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um\nocwrap\adjustright \plain \cs3\fs21\expnd-1\expndtw-6\cgrid
{[0034] The present invention also relates to a PE3 docking vector
consisting of a }{\expnd-2\expndtw-10 \cgrid DNA cloning vector,
comprising a PE3 cloning module that comprises at least one cloning
}{\expnd-1\expndtw-7\cgrid module, configured for cloning at least a
first domain module into the PE3 cloning module,
}{\expnd-1\expndtw-5\cgrid the PE3 cloning  module comprising: a) a
first gene pivot comprising at least two



\par
}\pard\plain\sect\sectd\stextflow0\marglsxn2142\margrsxn2516\margtsxn
2120\margbsxn2778\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxpage\shpb
xignore\shpbypage\shpbyignore\shpleft2142\shptop1936\shpright9677\shp
bottom2120\shpfhdr0\shpwr2\shpwrk0
\shpfblwtxt1\shpz14\shplid1040{\sp{\sn shapeType}{\sv 202}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
1}}{\sp{\sn posrelv}{\sv 1}}{\sp{\sn dxTextLeft}{\sv 0}}{\sp{\sn
dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{ \sn
dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
dyWrapDistBottom}{\sv 0}}{\sp{\sn pWrapPolygonVertices}{\sv 8;5;
(-62,0);(-62,21600);(21662,21600);(21662,0);(-62,0)}}{\sp{ \sn
fEditedWrap}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn fillColor}{\sv
16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn lTxid}{\sv 137564490}}{\shptxt \pard\plain\pard\plain
\s2\li72\sl218\slmult1\nowidctlpar\tqr\tx7528
\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs18\expnd-1\expndtw-6\cgrid {WO 2007/038276\tab
}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par }}}}\pard\plain
\s2\li72\ri576\sb648\sl-318\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs21\expnd-2\expndtw-10\cgrid {second gene pivot
comprising at least two non-variable rare restriction sites that upon
}{\expnd-1\expndtw-6 \cgrid cloning is operable to define the 3'
portion of the at least first domain module. \par }\pard
\s4\fi576\li72\sl-337\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adj
ustright \plain \cs5\fs21\expnd-1\expndtw-5\cgrid {[0035] The present
invention also relates to a PE3 docking vector consisting of a
}{\expnd0\expndtw-3\cgrid DNA cloning vec tor, comprising a PE3
cloning module that comprises a plurality of
}{\expnd-2\expndtw-10\cgrid cloning modules, configured for cloning a
plurality of domain modules into the PE3 cloning
}{\expnd-1\expndtw-6\cgrid module, the PE3 cloning module comprising:
a) a first gene pivot comprising at least two non-variable rare
restriction sites that upon cloning is operable to define the 5'
portion of a }{\expnd-1\expndtw-7\cgrid first domain module; b) a
first stuffer module consisting of a first nucleic acid seq uence
}{comprising stuffer, that upon cloning is replaced by the first
domain module; c) a second }{\expnd-1\expndtw-6\cgrid gene pivot
comprising at least two non-variable rare restriction sites that upon
cloning is \par }\pard
\s2\li72\ri72\sb72\sl-333\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap
\adjustright \plain \cs3\f16\fs6\expnd-1\expndtw-6\charscalex80\cgrid
{\'95 }{\f0\fs21\charscalex100\cgrid operable to define a shared
junction between the 3' portion of the  first domain module and
}{\f0\fs21\expnd0\expndtw-3\charscalex100\cgrid the 5' portion of a
second domain module; d) a second stuffer module consisting of a
}{\f0\fs21\expnd0\expndtw-4\charscalex100\cgrid second nucleic acid
sequence comprising stuffer, t hat upon cloning is replaced by the
}{\f0\fs21\expnd-1\expndtw-7\charscalex100\cgrid second domain
module; e) a third gene pivot comprising at least two non-variable
rare }{\f0\fs21\expnd-1\expndtw-5\charscalex100\cgrid restriction
sites that upon cloning  is operable to define a shared junction
between the 3' }{\f0\fs21\expnd-1\expndtw-9\charscalex100\cgrid
portion of the second domain module and the 5' portion of a third



\par }\pard
\s4\fi576\li72\sb108\sl-334\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \cs5\fs21\expnd-1\expndtw-9\cgrid {[0036] The
present invention further relates to a PE3 multiple cloning (MC)
docking }{\expnd-1\expndtw-5\cgrid vector  consisting of a DNA
cloning vector, comprising a PE3 cloning module configured
}{\expnd-1\expndtw-7\cgrid for cloning at least a three domain
modules into the PE3 cloning module, the PE3 cloning
}{\expnd0\expndtw-1\cgrid module comprising: a) a first gen e pivot
comprising at least two non-variable rare }{\expnd0\expndtw-3\cgrid
restriction sites that upon cloning is operable to define the 5'
portion of a first domain }{\expnd0\expndtw-4\cgrid module; b) a
first nucleic acid sequence; c) a second gene piv ot comprising at
least two }{\expnd-1\expndtw-7\cgrid non-variable rare restriction
sites that upon cloning is operable to define a shared junction
}{\expnd-1\expndtw-8\cgrid between the 3' portion of the first domain
module and the 5' portion of the seco nd domain
}{\expnd0\expndtw-4\cgrid module; d) a second nucleic acid sequence;
e) a third gene pivot comprising at least two
}{\expnd-1\expndtw-7\cgrid non-variable rare restriction sites that
upon cloning is operable to define a shared junction }{
\expnd-1\expndtw-6\cgrid between the 3' portion of the second domain
module and the 5' portion of the third domain \par }\pard
\s2\qc\sb72\sl-233\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjust
right \plain \cs3\fs21\cgrid {- 11 - \par
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2007/038276\tab }{\expnd0\expndtw-2\cgrid PCTIUS20
06}{\f0\fs17\expnd0\expndtw-2\charscalex110\cgrid
/03699}{\expnd0\expndtw-2\cgrid 2 \par }\pard
\s2\li2232\ri2520\sb468\sl-341\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \f0\fs21\expnd-1\expndtw-8\cgrid {module; 0 a third
nucleic acid sequence; and g) a fourth gene pivot comprising at least
two non-variable rare restriction  sites that upon cloning is
operable to define a shared junction between the 3' portion of the
third domain module; wherein at least one of the first,
second}{\f16\sub\charscalex85\cgrid \'95}{\f16\fs6\cgrid
}{\expnd0\expndtw-3\cgrid and third nucleic aci d sequences is a
multiple cloning module comprising a multiple
}{\expnd-1\expndtw-5\cgrid cloning site (MCS) comprising a plurality
of restrictions sites selected from common }{\expnd-1\expndtw-6\cgrid



\par }\pard
\s11\fi576\li2232\ri2448\sl-339\slmult0\nowidctlpar\aspalpha\aspnum\n
ocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-6\cgrid {[0037]
The present invention further relates to a PE3 vector consisting of a
DNA }{\expnd-1\expndtw-9\cgrid cloni ng vector, comprising a PE3
module that comprises a Promoter module, an Expression }{module and a
3' Regulatory module, the PE3 module comprising: a) a first gene
pivot }{\expnd-1\expndtw-5\cgrid comprising at least two non-variable
rare restriction sites  operable to define the 5' portion }{of a
Promoter module b) the Promoter module; c) a second gene pivot
comprising at least two non-variable rare restriction sites operable
to define a shared junction between the 3' }{\expnd0\expndtw-4\cgrid
portion of t he Promoter module and the 5' portion of an Expression
module; d) the }{\expnd0\expndtw-2\cgrid Expression module; e) a
third gene pivot comprising at least two non-variable rare
restriction sites operable to define a shared junction between the 3'
portio n of the }{\expnd-1\expndtw-5\cgrid Expression module and the
5' portion of the 3' Regulatory module; f) the 3' Regulatory
}{\expnd-2\expndtw-10\cgrid module; and g) a fourth gene pivot
comprising at least two non-variable rare restriction sites }{operabl
e to define the 3' portion of the 3' Regulatory module. \par
}\sl-338\slmult0\nowidctlpar\adjustright \expnd0\expndtw-3\cgrid
{[0038] The present invention also provides that either one of the
PE3 docicing }{\expnd-1\expndtw-7\cgrid vector, PE3 vector, and PE3
multiple cloning (MC) docking vector, can comprise s a means
}{\expnd0\expndtw-4\cgrid for releasing the PE3 module, typically
comprising the Promoter domain, Expression }{domain, and 3'
Regulatory domain modules flanked by the gene pivots, from the PE3
}{\expnd-1\expndtw-7\cgrid vector for insertion into  a multigenic
docking vector. One means for releasing and inserting
}{\expnd-1\expndtw-5\cgrid the PE3 cloning module comprises a pair of
homing endonucleases (HE) disposed in the }{\expnd-1\expndtw-8\cgrid
PE3 docking vector or PE3 MC docking vector, tha t flank the nucleic
acid sequence that }{\expnd-1\expndtw-6\cgrid comprises the PE3
cloning module. After insertion or cloning of the Promoter domain,
}{\expnd-1\expndtw-9\cgrid Expression domain, and 3' regulatory
domains into the PE3 cloning module, the  pair of HE
}{\expnd-1\expndtw-6\cgrid provide one means of excising the PE3
module from the PE3 vector, for insertion into a
}{\expnd-1\expndtw-7\cgrid compatible docking position within the
multigenic vector, the compatible docking position \par }\pard
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\s9\li72\sb720\sl333\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adju
stright \cs5\fs21\expnd-1\expndtw-5\cgrid {typically being defined by
the same pair of HE. While any homing endonucleases can be
}{\expnd0\expndtw-4\cgrid used in ei ther the first position (at the
5' end of the excised PE3 module) or the second position (at the 3'
end of the excised PE3 module), a preferred HE pair consists of I-Ceu
I }{\expnd-1\expndtw-7\cgrid in the first position, and ISce-I
reversed at the second  position. In other embodiments of the }{PE3
docking vector or PE3 MC docking vector, a different excision and
insertion means can be used instead of HE. Such different excision
and insertion means can include a pair }{\expnd0\expndtw-1\cgrid of
one or mo re non-variable rare restrictions
}{\f10\fs24\expnd0\expndtw-1\i\cgrid sites, }{\expnd0\expndtw-1\cgrid
including a distinct pair of rare }{\expnd-1\expndtw-9\cgrid
restrictions sites from those in the gene pivots, or the planking
gene pivots (GP1 and 0P4 ) }{\expnd-1\expndtw-6\cgrid themselves. An
insertion }{\f10\fs24\expnd-1\expndtw-6\i\cgrid means
}{\expnd-1\expndtw-6\cgrid employs recombineering, discussed
hereinafter. \par }\pard
\s15\fi648\ri72\sb72\sl343\slmult1\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \expnd-1\expndtw-6\cgrid {[0039] The present invention
provides a method for constructing a PE3 modular
}{\expnd0\expndtw-3\cgrid vector, comprising the steps o f; a)
providing a PE3 cloning vector comprising a PE3
}{\expnd0\expndtw-4\cgrid cloning module, the PE3 cloning module
comprising in sequence: a first gene pivot }{\expnd-1\expndtw-5\cgrid
comprising at least two non-variable rare restriction sites, at le
ast a first stuffer module }{\expnd0\expndtw-4\cgrid consisting of a
nucleic acid sequence comprising stuffer, and a second gene pivot; b)
}{providing at least a first domain module vector comprising in
sequence: the first gene pivot, }{\expnd-1\expndtw-5 \cgrid a genetic
module of interest consisting of a nucleic acid sequence comprising a
genetic }{\expnd0\expndtw-3\cgrid material of interest; and the
second gene pivot; c) providing a first cognate restriction
}{\expnd-1\expndtw-5\cgrid enzyme for one of  the rare restriction
sites of the first gene pivot and a second cognate }{restriction
enzyme for one of the rare restriction sites of the second gene
pivot; d) excising and isolating the genetic module of interest from
the first domain module vector usin g the }{\expnd-1\expndtw-5\cgrid



and cognate restriction }{enzymes to excise and ligate the second
genetic module of interest into the PE3 cloning module. The method
provides a sequential arrangement of genetic modules of interest into
the PE3 cloning vector. Typically the first, second  and third
genetic modules of interest \par
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}\pard
\s2\li2016\ri3096\sb468\sl-314\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \f0\fs20\expnd-1\expndtw-7\cgrid {correspond to a
Promoter module, Expression module, and a 3'Regulatory Module,
}{\expnd0\expndtw-2\cgrid respectively. \par
}\fi648\ri2448\sb72\sl-338\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0040] Another embodiment of the invention
is a method for making a transgene }{\expnd0\expndtw-1\cgrid
comprising the steps of providing a cloning vector plasmid in cluding
a backbone, the }{\expnd0\expndtw-2\cgrid backbone having at least a
first, a second, a third, and a fourth docking point, the docking
points being arranged sequentially in a 5'-3' direction and each
having at least one non-}{\expnd0\expndtw-1 \cgrid variable rare
restriction site operable to be cleaved by a restriction enzyme,
cleaving the }{\expnd0\expndtw0\cgrid first docking point with a
first restriction enzyme that corresponds to one of the first docking
point's at least one non-variable  rare restriction site, leaving the
cleaved first }{\expnd0\expndtw-3\cgrid docking point with an exposed
3' end, cleaving the second docking point with a second restriction
enzyme that corresponds to one of the second docking point's at least
one non-}{ \expnd0\expndtw-1\cgrid variable rare restriction sit;
leaving the cleaved second docking point with an exposed 5'
}{\expnd0\expndtw-2\cgrid end, providing a first insert comprising a
5' end, a nucleotide sequence of interest, and a 3' end, wherein the
5'  end of the first insert is compatible to the exposed 3' end of
the cleaved }{\expnd0\expndtw-1\cgrid first docking point and the 3'
end of the first insert is compatible to the exposed 5' end of }{the
cleaved second docking point, and placing the first i nsert and the
cleaved cloning vector }{\expnd0\expndtw-1\cgrid plasmid into an
appropriate reaction mixture to cause ligation and self-orientation
of the first insert within the backbone between the first docking
point and the second docking }{\expnd0 \expndtw-3\cgrid point,
wherein the backbone is reassembled. \par



cking point.with an exposed 3' }{\expnd0\expndtw-3\cgrid end, the
third docking point can be, cleaved with a third restriction enzyme
that corresponds to one of the third docking point's at least one
non-variable rare restriction sit; leaving the }{cleave d third
docking point with an exposed 5' end, followed by the steps of
providing a \par }\ql\fi0\sb72\sl-328\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {second insert comprising a 5' end, a
nucleotide sequence of interest, and a 3' end, wherein
}{\expnd0\expndtw-2\cgrid the 5' end of the second insert is
compatible to the e xposed 3' end of the cleaved second
}{\expnd0\expndtw-4\cgrid docking point and the 3' end of the second
insert is compatible to the exposed 5' end of the
}{\expnd0\expndtw-3\cgrid cleaved third docking point, and placing
the second insert and the cleaved  cloning vector
}{\expnd0\expndtw-2\cgrid plasmid into an appropriate reaction
mixture to cause ligation and self-orientation of the
}{\expnd0\expndtw-3\cgrid second insert within the backbone between
the second docking point and the third docking point,  wherein the
backbone is reassembled. \par
}\li5328\ri0\sb108\sl-222\slmult0\nowidctlpar\adjustright
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\s2\fi576\li72\sb612\sl-335\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs21\expnd-1\expndtw-6\cgrid {[0042] Further,
this embodiment can include the steps of thereafter cleaving the
backbone at the third docking poin t with the third restriction
enzyme, leaving the cleaved }{\expnd-1\expndtw-9\cgrid third docking
point with an exposed 3' end, cleaving the fourth docking point with
a fourth }{restriction enzyme that corresponds to one of the fourth
docking point's at l east one non-}{\expnd0\expndtw-4\cgrid variable
rare restriction site, leaving the cleaved fourth docking point with
an exposed 5' }{end, providing a third insert comprising a 5' end, a
nucleotide sequence of interest, and a 3' }{\expnd-1\expndtw-7\cgrid
end, wherein the 5' end of the third insert is compatible to the
exposed 3' end of the cleaved }{\expnd-1\expndtw-5\cgrid third
docking point and the 3' end of the third insert is compatible to the
exposed 5' end of }{\expnd-1\expndtw-9\cgrid the cleaved  fourth



one between the fourth docking point and the second docking point,
wherein the backbone is reassembled, \par
}\fi648\li0\ri144\sb72\sl-338\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0043] Yet another embodiment of the
invention is a method for making a modular }{\expnd0\expndtw-2\cgrid
cloning vector plasmid for the synthesis of a transgene  or other
complicated DNA }{\expnd-1\expndtw-6\cgrid construct, the method
comprising the steps of providing a cloning vector plasmid including
a backbone, the backbone having at least a first and a second docking
point, the docking }{\expnd-2\expndtw-10 \cgrid points each having at
least one non-variable rare restriction site operable to be cleaved
by a }{\expnd-1\expndtw-6\cgrid restriction enzyme, cleaving the
first docking point with a first restriction enzyme that
}{\expnd-1\expndtw-8\cgrid correspon ds to one of the first docking
point's at least one non-variable rare restriction site,
}{\expnd-1\expndtw-5\cgrid leaving the cleaved first docking point
with an exposed 3' end and the cleaved backbone
}{\expnd-1\expndtw-6\cgrid with an exposed 5' end, p roviding a first
insert comprising a 5' end, a nucleotide sequence
}{\expnd-1\expndtw-5\cgrid of interest, and a 3' end, wherein the 5'
end of the first insert is compatible to the exposed
}{\expnd-1\expndtw-8\cgrid 3' end of the cleaved first docking poi nt
and the 3' end of the first insert is operable, when
}{\expnd-1\expndtw-7\cgrid combined with the exposed 5' end of the
cleaved backbone, to form a third docking point
}{\expnd0\expndtw-4\cgrid having at least one non-variable rare
restriction site ope rable to be cleaved by a third
}{\expnd-1\expndtw-9\cgrid restriction enzyme, placing the first
insert and the cleaved cloning vector plasmid into an
}{\expnd-1\expndtw-6\cgrid appropriate reaction mixture to cause
ligation and self-orientation of the fir st insert within
}{\expnd-1\expndtw-8\cgrid the backbone between the first docking
point and the third docking point and upstream from
}{\expnd-1\expndtw-7\cgrid the second docking point, wherein the
backbone is reassembled, thereafter cleaving the \par
}\fi0\sb0\sl-318\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {third docking point with the third
restriction enzyme, leaving the cleaved third docking
}{\expnd-1\expndtw-7\cgrid point with an exposed 3' end and the
cleaved backbone with a n exposed 5' end, providing a \par
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\expnd0\expndtw0\cgrid {- 15 - \par
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ocwrap\adjustright \cs3\fs21\expnd-1\expndtw-7\cgrid {second insert
comprising a 5' end, a'nucleotide Sequence of interest, and a 3' end,
wherein }{\expnd0\expndtw-4 \cgrid the 5' end of the second insert is
noinpatible to the exposed 3' end of the cleaved third
}{\expnd-1\expndtw-6\cgrid docking point, and the 3' end of the
second insert is operable, when combined with the }{exposed 5' end of
the cleaved backbone, to  form a fourth docking point comprising at
least }{\expnd-1\expndtw-8\cgrid one non-variable rare restriction
site operable to be cleaved by a fourth restriction enzyme,
}{\expnd0\expndtw-3\cgrid placing the second insert and the cleaved
cloning vector pl asmid into an appropriate }{\expnd0\expndtw-4\cgrid
reaction mixture to cause ligation and self-orientation of the second
insert within the }{backbone between the third docking point and the
fourth docking point and upstream from }{\expnd-1\expndtw-5 \cgrid
the second docking point, wherein the backbone is reassembled,
thereafter cleaving the }{\expnd-1\expndtw-8\cgrid fourth docking
point with the fourth restriction enzyme, leaving the cleaved fourth
docking point with an exposed 3' end, cleaving the  second docking
point with a second restriction }{\expnd-1\expndtw-9\cgrid enzyme
corresponding to one of the second docking point's at least one
non-variable rare }{\expnd-1\expndtw-6\cgrid restriction site,
leaving the cleaved second docking point with  an exposed 5' end,
providing }{\expnd-1\expndtw-5\cgrid a third insert comprising a 5'
end, a nucleotide sequence of interest, and a 3' end, wherein
}{\expnd0\expndtw-4\cgrid the 5' end of the third insert is
compatible to the exposed 3' end of the cleave d fourth
}{\expnd-1\expndtw-6\cgrid docking point and the 3' end of the third
insert is compatible to the exposed 5' end of the }{cleaved second
docking point, and placing the third insert and the cleaved cloning
vector }{\expnd-1\expndtw-5\cgrid plasmid  into an appropriate
reaction mixture to cause ligation and self-orientation of the
}{third insert within the backbone between the fourth docking point
and the second docking point, wherein the backbone is reassembled.
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p\adjustright \plain \cs5\fs21\expnd0\expndtw-1\cgrid {[0044] A
further understanding of the nature and advantages of the present
}{\expnd-2\expndtw-11\cgrid invention will b e more fully appreciated
with respect to the following drawings and detailed
}{\expnd-1\expndtw-8\cgrid description. \par }\pard
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ustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid {BRIEF DESCRIPTION
OF THE DRAWINGS \par }\pard
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nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid {[0045]
The accompanying drawings, which are incorporated in and constitute a
part }{\expnd-1\expndtw-9\cgrid of  this specification, illustrate
embodiments of the invention and, together with a general description
of the invention given above, and the detailed description given
below, serve to }{\expnd-1\expndtw-6\cgrid explain the principles of
the invention. \par }\pard
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m\nocwrap\adjustright \cs3\f10\fs19\expnd-1\expndtw-8\cgrid {[0047]
FIG. 2 is }{\f0\fs21\cgrid a schematic illustration of a PE3 docking
vector containing a }{\f0 \fs21\expnd-1\expndtw-7\cgrid domain
cloning module for cloning in a domain module. \par
}\qj\fi576\ri216\sb72\sl-303\slmult0\nowidctlpar\adjustright
\f0\fs21\cgrid {[0048] FIG. 3 is a schematic illustration of an
alternative embodiment of a PE3 }{\expnd-1\expndtw-9\cgrid multiple
cloning docking vector containing a multiple cloning site  for
cloning in genetic }{\expnd0\expndtw0\cgrid module, \par }\pard
\s4\fi576\li144\ri72\sb108\sl-296\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid {[0049]
FIG. 4 is a schematic illustration of a multigenic vector containing
a means }{\expnd-1\expndtw-6\cgrid  for cloning in a PE3 vector. \par
}\pard
\s2\fi576\li144\ri504\sb288\sl-271\slmult0\nowidctlpar\aspalpha\aspnu
m\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-11\cgrid
{[0050] FIG. 5 is a another schematic illustration of the module
concept of the }{\expnd-1\expndtw-6\cgrid inv ention. \par }\pard
\s16\li720\sb144\sl-262\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid {[0051] FIG. 6 is
a Docking Plasmid map. \par }\pard
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\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid
{[0052] FIG. 7 is a linear restriction map illustrating
}{\f16\fs20\i\cgrid an }{example of restriction }{
\expnd-1\expndtw-6\cgrid enzyme sites that can be included in the
Docking Plasmid MCS. \par }\pard
\s16\li720\sb72\sl-284\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid {[0053] FIG. 8 is
a Multigenic (or Primary) Docking Plasmid map. 
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\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid
{[0054] FIG. 9 is a linear restriction map illustrating an example of
restriction }{\expnd-1\expndtw-7\cgrid en zyme sites that can be
included in the Multigenic Docking Plasmid MCS. \par }\pard
\s16\li720\sb72\sl-276\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \plain \cs5\fs21\expnd-1\expndtw-7\cgrid {[0055] FIG. 10 is
a Shuttle Vector P ("SVP") plasmid map \par }\pard
\s4\fi648\li72\ri144\sb72\sl-292\slmult0\nowidctlpar\aspalpha\aspnum\
nocwrap\adjustright \expnd-1\expndtw-9\cgrid {[0056] FIG. 11 is a
linear restriction site map illustrating an example of restriction
}{\expnd-1\expndtw-6\cgrid enzyme sites t hat can be included in the
Shuttle Vector P MCS. \par }\pard
\s16\li720\sb108\sl-283\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd-1\expndtw-7\cgrid {[0057] FIG. 12 is a Shuttle
Vector E ("SVE") plasmid map. \par }\pard
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nocwrap\adjustright \expnd-1\expndtw-9\cgrid {[0058] FIG. 13 is a
linear restriction site map illustrating an example of restriction
}{\expnd-1\expndtw-6\cgrid enzyme sites t hat can be included in the
Shuttle Vector E MCS. \par }\pard
\s16\li648\sb108\sl-269\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd-1\expndtw-6\cgrid {[0059] FIG. 14 is a Shuttle
Vector 3' ("SV3") map. \par }\pard
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nocwrap\adjustright \expnd-1\expndtw-9\cgrid {[0060] FIG. 15 is a
linear restriction site map illustrating an example of restriction
}{\expnd-1\expndtw-6\cgrid enzyme sites t hat can be included
}{\f16\fs20\expnd-1\expndtw-6\i\cgrid in }{\expnd-1\expndtw-6\cgrid
the Shuttle Vector 3' MCS. \par
}\sb108\sl-290\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {[0061] FIG. 16 is a schematic illustration
of a multigenic docking vector made and }{\expnd-1\expndtw-7\cgrid
used with PE3 modules }{\f16\fs20\expnd-1\expndtw-7\i\cgrid in }{
\expnd-1\expndtw-7\cgrid accordance with the invention. \par }\pard
\s2\qj\fi576\li72\ri144\sb72\sa720\sl-296\slmult0\nowidctlpar\aspalph
a\aspnum\nocwrap\adjustright \plain
\cs3\fs21\expnd-2\expndtw-11\cgrid {[0062] FIG. 17 is a schematic
illustration of the insertion of the PE3 module into a }{\expnd-1
\expndtw-7\cgrid multigenic docking vector employing gene pivots to
provide a multigenic vector with the }{\expnd-1\expndtw-6\cgrid PE3
module. \par
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\nocwrap\adjustright \cs3\fs21\expnd-2\expndtw-11\cgrid {[0063] FIG.
18 is a schematic illustration of the insertion of the PE3 module
into a }{\expnd-1\expndtw-7 \cgrid multigenic docking vector
employing a multiple cloning site in the multigenic. vector. \par
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nocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid {[0064]
FIG. 19 is a schemati illustration of the insertion of the PE3 module
into a }{\expnd-1\expndtw-7\cgrid  multigenic docking vector
employing a BitX-1 restriction sites in the multigenic vector. \par
}\fi576\sl-311\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0065] FIG. 20 is a schematic illustration
of the insertion of the PE3 module into a }{\expnd-1\expndtw-7\cgrid
multigenic docking vector employing homing endonucleases in the
multigenic vector. \par }\sl-308\slmult0\nowidctlpar\adjustright
{[0066] FIG. 21 is a schematic illustration of the insertion of the
PE3 module into a }{\expnd-1\expndtw-6\cgrid multigenic docking
vector employing recombineering between the PE3 vector and the
}{\expnd-1 \expndtw-8\cgrid multigenic vector. \par }\pard
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ocwrap\adjustright \plain \cs5\fs21\expnd0\expndtw-4\cgrid {[0067]
The accompanying sequenbe listings, which are incorporated in and
}{\expnd-1\expndtw-7\cgrid constitute a p art of this specification,
illustrate embodiments of the invention and, together
}{\expnd-1\expndtw-8\cgrid with a general description of the
invention given above, and the detailed description given
}{\expnd-1\expndtw-7\cgrid below, serve to explain the  principles of
the invention. \par }\pard
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\par }\fi576\ri576\nowidctlpar\adjustright \expnd-2\expndtw-12\cgrid
{[0069] SEQ:ID 02 is an example of a nucleotide sequence for a PE3
Docking }{\expnd-2\expndtw-10\cgrid Plasmid. \par
}\ri288\sl-275\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0070] SEQ:PD 03 is an example of a
nucleotide sequence for a Primary Docking }{\expnd-2\expndtw-10\cgrid
Plasmid MCS. \par }\sl-271\slmult0\nowidctlpar\adjustright {[0071]
SEQ:ID 04 is an example of a nucleotide sequence for a Primary
Docking }{\expnd-2\expndtw-10\cgrid Plasmid. \par
}\ri360\sl-275\slmult0\nowidctlpar\adjustright {[0072] SEQ:ID 05 is
an example of a nucleotide sequence for a Shuttle Vector P
}{\expnd-2\expndtw-10\cgrid Plasmid MCS. \par
}\sb144\nowidctlpar\adjustright {[0073] SEQ:ID 06 is an example of a
nucleotide sequence for a Shuttle Vector P
}{\expnd-2\expndtw-10\cgrid Plasmid. \par
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an example of a nucleotide sequence for a Shuttle Vector E
}{\expnd-2\expndtw-10\cgrid Plasmid MCS. \par }{[0075] SEQ:ID 08 is
an example of a nucleotide sequence for a Shuttle Vector E
}{\expnd-2\expndtw-10\cgrid Plasmid. \par }\pard
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SEQ:ID 09 is an example of a nucleotide sequence for a Shuttle Vector
3 }{\expnd-1\expndtw-8\cgrid Pl asmid MCS. \par }\pard
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{[0077] SEQ:ID 10 is an example of a nucleotide sequence for a
Shuttle Vector 3 }{\expnd0\expndtw0\cgrid Plasmi d. 
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TERMS USED TO DESCRIBE THE INVENTION \par
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\expnd-1\expndtw-7\cgrid {[0078] For purposes of this invention, the
following terms are defined as follows; \par }\pard
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nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-9\cgrid {[0079]
"Chromatin modification domain" (CMD) refers to nucleotide sequences
}{\expnd-1\expndtw-5\cgrid that inte ract with a variety of proteins
associated with maintaining and/or altering
}{\expnd-1\expndtw-8\cgrid chromatin structure. \par
}\fi648\li72\ri216\sb144\sl343\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {[0080] "Cloning" refers to the process of
ligating a DNA molecule into a plasmid }{\expnd-1\expndtw-6\cgrid and
transferring it an appropriate host cell for dupl ication during
propagation of the host. \par
}\ri72\sb72\sl338\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {[0081] The term "cloning vector" refers to
a circular DNA molecule minimally }{\expnd-1\expndtw-5\cgrid
containing an Origin of Replication, a means for positive selection
of  host cells harboring }{\expnd0\expndtw-4\cgrid the vector such as
an antibiotic-resistance gene; and a multiple cloning site. A cloning
}{\expnd-1\expndtw-9\cgrid vector can consist of a plasmid, a cosmid,
an artificial chromosome (BAC, PAC, YAC, and }{
\expnd-1\expndtw-7\cgrid others) or a viral vector backbone. \par
}\fi576\ri216\nowidctlpar\adjustright \expnd-2\expndtw-10\cgrid
{[0082] "Cognate sequerice" or "cognate sequences" refer to the
minimal string of }{\expnd-1\expndtw-8\cgrid nucleotides required for
a restriction enzyme to bind and cleave a DNA molecu le or gene. \par
}\ri432\sl319\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-9\cgrid {[0083] "Common" refers to any restriction
site that occurs relatively frequently }{\expnd-1\expndtw-8\cgrid
within a genome. \par
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\expnd-1\expndtw-8\cgrid {[0084] "Compatible to" refers a terminus or
end, either 5' or 3', of a strand of DNA }{\expnd-1\expndtw-7\cgrid
which can form hydrogen bonds with any other complement ary termini
either cleaved with }{\expnd0\expndtw-3\cgrid the same restriction
enzyme or created by some other method. Since any DNA that
}{\expnd-1\expndtw-5\cgrid contains a specific restriction site for a
restriction enzyme will be cut in the same mann er
}{\expnd0\expndtw-3\cgrid as any other DNA containing the same
sequence, those cleaved ends will be }{\expnd-1\expndtw-6\cgrid
complementary and thus compatible. Therefore, the ends of any DNA
molecules cut with }{\expnd0\expndtw-4\cgrid the same restr iction
enzyme "match" each other in the way adjacent pieces of a jigsaw
}{puzzle "match", and can be enzymatically linked together.
Compatible ends will form a }{\expnd-1\expndtw-6\cgrid restriction
site for a particular restriction enzyme when combined t ogether. 
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{[0086] "DNA construct" refers to a DNA molecule synthesized by
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vector plasmid, and is commonly used to direct gene
}{\expnd0\expndtw-3\cgrid expression in any appropriate cell host
such as cultured cells }{\fs21\expnd0\expndtw-3\i\cgrid in vitro,
}{\expnd0\expndtw-3\cgrid or a transgenic mouse
}{\fs21\expnd0\expndtw1\i\cgrid in vivo. }{\expnd0\expndtw1\cgrid A
transgene used to make such a mouse can also be referred to as a DNA
}{\expnd-1\expndtw-5\cgrid construct, especially during the period of
time when the transgene is being designed and }
{\expnd-1\expndtw-8\cgrid synthesized.\tab }{\expnd0\expndtw0\cgrid
\'95 \par }\pard
\s18\fi648\li72\ri72\sb72\sl-327\slmult0\nowidctlpar\aspalpha\aspnum\
nocwrap\adjustright \expnd-1\expndtw-5\cgrid {[0087] "DNA fragment"
refers to any isolated molecule of DNA, including but not
}{\expnd0\expndtw0\cgrid limited to a protein-co ding sequence,
reporter gene, promoter, enhancer, intron, exon,
}{\expnd0\expndtw-4\cgrid poly-A tail, multiple cloning site, nuclear
localization sTgnal, or rnRNA stabilization signal,
}{\expnd0\expndtw1\cgrid or any other naturally occurring,or syntheti
c DNA molecule. Alternatively, a DNA }{\expnd0\expndtw-4\cgrid
fragment may be completely 'of synthetic origin, produced
}{\fs21\expnd0\expndtw-4\i\cgrid in vitro. }{\expnd0\expndtw-4\cgrid
Furthermore, a DNA fragment may comprise any combination of isola ted



\par }\ri288\sb72\sl-322\slmult0\nowidctlpar\adjustright {[0089]
"Endonuclease" or "endonuclease enzyme", also commonly referred to
}{\expnd0\expndtw-2\cgrid herein as a "restriction enzyme," refers to
a member or members of a classification of }{\expnd0 \expndtw-4\cgrid
catalytic molecules that bind a restriction site encoded in a DNA
molecule and cleave the }{\expnd0\expndtw-2\cgrid DNA molecule at a
precise location within or near the sequence. \par
}\sb108\nowidctlpar\adjustright \expnd0\expndtw-4\cgrid {[0090] The
terms "endonuclease restriction site" or "restriction site" (as well
as }{\expnd0\expndtw0\cgrid "cognate sequence" or "cognate
sequences", above) refer to the minimal string of }{
\expnd0\expndtw-3\cgrid nucleotides required for a restriction enzyme
to bind and cleave a DNA molecule
}{\fs17\expnd0\expndtw-3\charscalex95\cgrid Or
}{\expnd0\expndtw-3\cgrid gene. \par
}\ri144\sb0\sl-293\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0091] "Enhancer region" refers to a
nucleotide sequence that is not required for
}{\expnd-1\expndtw-7\cgrid expression of a target gene, but will
increase the level of gene  expression under appropriate
}{\expnd0\expndtw0\cgrid conditions, \par
}\fi576\ri72\sb108\sl-330\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {[0092] "Gene expression host selector gene"
(GEH-S) refers to a genetic element }{\expnd-1\expndtw-5\cgrid that
can confer to a host organism a trait that can be selec ted, tracked,
or detected }{\fs21\expnd-1\expndtw-5\cgrid by
}{\expnd-1\expndtw-5\cgrid optical }{sensors, PCR amplification,
biochemical assays, or by cell/organism }{\f10\cgrid survival assays
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toxicity to cells or organisms when treated with an appropriate
antibiotic or chemical). \par }\pard
\s4\fi576\li144\ri144\sb108\sl-300\slmult0\nowidctlpar\aspalpha\aspnu
m\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-8\cgrid
{[0093] The terms "gene promoter" or "promoter" (P) can be used
interchangeably }{\expnd-1\expndtw-6\cgrid and  refer to a nucleotide
sequence required for expression of a gene. \par
}\ri0\sb72\sl-329\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0094] The ierns "insert" and "module" are
essentially interchangeable, with the }{\expnd-1\expndtw-5\cgrid only
fine distinction being that an "insert" is inserted into the v ector,
and once it is inserted }{it is then more commonly called a "module".
A module can then be removed from the vector. Also, the term insert
is commonly used for an isolated module used as an insert
}{\expnd-1\expndtw-6\cgrid into a modular acceptor v ector. \par
}\ri216\sl-300\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0095] "Intron" refers to the nucleotide
sequences of a non-protein-coding region of a gene found between two
protein-coding regions or exons. \par
}\fi504\ri432\sl-296\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {[0096] "Localization signal" (LOC) refers
to nucleotide sequences encoding a }{\expnd-1\expndtw-6\cgrid signal
for subcellular routing of a protein of interest. \par }\pard
\s2\qj\fi504\li144\ri144\sb108\sl-320\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs3\fs21\expnd-1\expndtw-8\cgrid
{[0097] "Multiple cloning site" (MCS) refers to nucleotide sequences
comprising at }{\expnd-1\expndtw-7 \cgrid least one unique
restriction site, and, more typically, a grouping of unique
restriction sites, }{\expnd-1\expndtw-6\cgrid for the purpose of
cloning DNA fragments into a cloning vector plasmid \par }\pard
\s4\fi504\li144\ri216\sb72\sl-307\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid
{[0098] The term "mIZNA stabilization element"
}{\f16\fs19\i\charscalex85\cgrid refers }{a sequence of DNA that  is
}{\expnd-1\expndtw-7\cgrid recognized by binding proteins thought to
protect some mRNAs from degradation. \par
}\fi576\li72\ri144\sl-321\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0099] The term "operable to define" when
referring to a group of restriction site }{\expnd-2\expndtw-11\cgrid
means that when any one of the restriction sites in the  group is Cut
with one of the cognate }{\expnd-1\expndtw-5\cgrid restriction
enzymes, the overhang residue represents the 5' portion for the
nucleotide }{\expnd-1\expndtw-6\cgrid sequences downstream from the
group of restriction sites. \par
}\sl-303\slmult0\nowidctlpar\adjustright \expnd-1\expndtw-8\cgrid
{[0100] The term "Origin of Replication" (ORI) refers to nucleotide
sequences that }{\expnd-1\expndtw-6\cgrid direct replication or
duplication of a plasmid within a host cell \par }\pard
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netic modules using the polymerase chain reaction in conjunction with
}{\expnd-1\expndtw-9\cgrid single-stranded DNA primers with protected
5'over-hanging nucleotides that can serve as
}{\expnd-1\expndtw-6\cgrid junction }{\f16\fs19\expnd-1\expndtw-6\i
\charscalex85\cgrid sites }{\expnd-1\expndtw-6\cgrid with
complementary DNA over-hangs. \par
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"Poly-A tail" refers to a sequence of adenine (A) nucleotides
commonly }{\expnd-1\expndtw-7\cgrid found at the end of messenger RNA
(mIINA) molecules. A Poly-A tail signal is \par
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\s2\li2232\ri2664\sb684\sl360\slmult1\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \expnd0\expndtw-2\cgrid {incorporated }{\fs20\cgrid
into the 3' ends of DNA constructs or rransgenes to facilitate
expression of }{\fs20\expnd0\expndtw-4 \cgrid the gene of interest.
\par }\pard
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um\nocwrap\adjustright \plain \cs19\fs20\expnd0\expndtw-3\cgrid
{[0103] "Primer site" refers to nucleotide sequences that serve as
DNA templates }{\expnd0\expndtw-4\cgrid ont o which single-stranded
DNAnligonueleotides can anneal for the purpose of initiating }{DNA
sequencing, PCR amplification, and/or RNA transcription. \par
}\ri2520\sb108\nowidctlpar\adjustright \expnd0\expndtw-4\cgrid



\par }\fi648\li2160\ri2592\sb72\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0105] "Random nucleotide sequences" refers
to any combination of nucleotide }{\expnd0\expndtw1\cgrid sequences
that do not duplicate seTnences encoding other elements speci fied as
}{\expnd0\expndtw-2\cgrid components of the same molecule. The nunter
of nucleotides required in the random }{\expnd0\expndtw-3\cgrid
sequences is dependent upon the requirements of the restriction
enzymes that flank the random sequences. Most end onucleases require
a minimum of 2 -4additional random }{\expnd0\expndtw-4\cgrid
sequences to stabilize DNA binding. It is preferred that the number
of random sequences }{\expnd0\expndtw-1\cgrid would be a multiple of
3, corresponding to the number of nucl eotides that make up a codon.
The preferred minimum number of random sequences is therefore 6,
however, }{\expnd0\expndtw-4\cgrid fewer or more nucleotides may be
used. \par }\sb108\nowidctlpar\adjustright \expnd-1\expndtw-7\cgrid
{[0106] "Rare" refers to a restriction site that occurs relatively
infrequently within a }{\expnd0\expndtw0\cgrid genome. \par
}\fi576\ri2664\nowidctlpar\adjustright \expnd0\expndtw-4\cgrid
{[0107] "Recombination arm" refers to nucleotide sequences that
facilitate the homologous recombination between transgenic DNA and
genornic DNA. Successful }{\expnd0\expndtw-2\cgrid recom bination
requires the presence of a left recombination arm (LRA) and a right
}{recombination arm (RRA) flanking a region of transgenic DNA to be
incorporated into a host genome via homologous recombination. \par
}\ri2592\sb72\nowidctlpar\adjustright \expnd-1\expndtw-5\cgrid
{[0108] "Recombineering" refers to the process of using random or
site-selective }{\expnd0\expndtw-2\cgrid recombinase enzymes in
conjunction with DNA sequences that can be acted on by }{
\expnd0\expndtw-3\cgrid recombinase enzymes to translocate a portion
of genetic material from one DNA molecule }{\expnd0\expndtw-4\cgrid
to a different DNA molecule. \par
}\ri2664\sb108\nowidctlpar\adjustright \expnd0\expndtw-3\cgrid
{[0109] "Reporter gene" refers to a nucleotide sequences encoding a
protein useful for monitoring the activity of a particular promoter
of interest. \par
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\s2\qj\fi576\li144\ri216\sb648\sl-315\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \cs3\fs21\expnd-2\expndtw-10\cgrid {[0110]
"Restriction endonuclease" or "restriction enzyme" refers to a member
or }{\expnd-1\expndtw-7 \cgrid members of a classification of
catalytic molecules that bind a cognate sequence of DNA and cleave
the DNA molecule at a precise location within that sequence. \par
}\ri144\sb72\sl-311\slmult0\nowidctlpar\adjustright {[0111] "Shuttle
Vector" refers to a specialized cloning vector plasmid used in the
}{\expnd-1\expndtw-8\cgrid invention to make an intermediate molecule
that will modify the ends of a DNA fragment. \par }\pard
\s4\fi576\li144\ri216\sb72\sl-312\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-9\cgrid {[0112]
"Tag sequence" (TAG) refers to nucleotide sequences encoding a unique
}{\expnd-1\expndtw-7\cgrid protein  region that allows it to be
detected, or in some cases, distinguished from any
}{\expnd-1\expndtw-6\cgrid endogenous counterpart. \par
}\ri144\sb108\sl-320\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0113] "Untranslated region" (UTR) refers
to nucleotide sequences encompassing }{\expnd-1\expndtw-6\cgrid the
non-protein-coding region of an mRNA molecule. These untransl ated
regions can }{\expnd-1\expndtw-5\cgrid reside at the 5' end (5' UTR)
or the 3' end (3' UTR) an mRNA molecule. \par
}\sb72\sl-296\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0114] "Unique" refers to any restriction
endonuclease or RE site that is not found }{\expnd-1\expndtw-7\cgrid
elsewhere within a particular DNA molecule. \par }\pard
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ustright \plain \cs3\fs21\expnd-1\expndtw-8\cgrid {DETAILED
DESCRIPTION OF THE INVENTION \par }\pard
\s4\fi576\li72\ri72\sb72\sl-335\slmult0\nowidctlpar\aspalpha\aspnum\n
ocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-5\cgrid {[0115]
The present invention provides structures for and methods to create a
multigenic docking vector, typically  a plasmid vector and also
referred to as a modular }{\expnd-2\expndtw-10\cgrid cloning vector
for the synthesis of a PE3 transgene or other complicated DNA
construct by }{\expnd-1\expndtw-7\cgrid providing a backbone having
modular cloning or docking poi nts therein. The invention is
}{\expnd0\expndtw-4\cgrid useful for assembling a variety of DNA
fragments into a de novo DNA construct or transgene by using cloning
vectors optimized to reduce the amount of manipulation
}{\expnd-1\expndtw-7\cgrid frequentl y needed. The PE3 transgenic
vector, herein referred to herein as a PE3 docking
}{\expnd-1\expndtw-9\cgrid vector or Docking Plasmid, typically
contains at least one multiple cloning site (MCS) and
}{\expnd-1\expndtw-6\cgrid multiple sets of rare restrict ion and/or
unique homing endonuclease ("HE") sites, arranged
}{\expnd-1\expndtw-7\cgrid in a linear pattern. This arrangement



\par }\pard
\s2\fi576\li72\ri216\sb108\sl-324\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid
{[0116] While the present invention discloses and exemplifies modular
vectors and }{\expnd-1\expndtw-7\cgrid me thods for building genetic
domain modules into PE3 transgene modules, and PE3 transgene modules
for insertion into multigenic vectors, that are plasmid cloning
vectors, \par
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cwrap\adjustright \f0\fs21\cgrid {similar methods can be used to
build genetic domain modules and PE3 transgene modules
}{\expnd-2\expndtw-10\cgrid in larger extrachromosomal  DNA molecules
such ns cosmids or arrificial chromosomes, }{\expnd-1\expndtw-6\cgrid
including bacterial artificial chromosomes (BAC). The wide variety of
genetic elements that can be incorporated into the plasmid cloning
vectors also allow transfer of th e final PE3 transgene products into
a wide variety of host organisms with little or no further
}{manipulation. \par }\pard
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pnum\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-6\cgrid
{[0117] The present invention provides that both the 5' and 3' ends
of each of the }{\expnd-1\expndtw-7 \cgrid docking points (gene
pivots) and each of the domain modules or inserts are all compatible
with a corresponding end }{\fs19\expnd-1\expndtw-7\i\cgrid of
}{\expnd-1\expndtw-7\cgrid another docking point or insert. For
example, }{\fs19\expnd-1 \expndtw-7\i\cgrid if
}{\expnd-1\expndtw-7\cgrid a first docking point contains a
restriction site for a non-variable rare restriction enzyme such as
SgrAI and }{\expnd0\expndtw-4\cgrid that docking point is thereafter
cleaved, then a first insert intende d to be inserted at the 3'
}{\expnd-1\expndtw-7\cgrid end of the cleaved first docking point
will contain a compatible 5' end to create a restriction }{site for
SgrAI when the insert is combined with the first docking point. A
second docking }{\expnd0 \expndtw-4\cgrid point within the plasmid
may, for example, have a restriction site for a non-variable
}{\expnd-1\expndtw-7\cgrid restriction enzyme such as SwaI. Any
second insert will have at its 3' end a compatible nucleotide



\cgrid end of the second insert, in order to be accommodatingly
inserted into the modular cloning }{\expnd-1\expndtw-7\cgrid vector
plasmid and also thereafter be removed at the same point, must
contain compatible }{\expnd-1\expndtw-5\cgrid ends to create  a third
restriction site for a third non-variable rare restriction enzyme,
such }{\expnd-1\expndtw-7\cgrid as, for example, Pad i or Sall. \par
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\s11\fi576\li2160\ri2520\sb72\sl-328\slmult0\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid
{[0118] The domain module docking vectors of the invention, herein
also known as }{\expnd-1\expndtw-5\cgrid  "shuttle vectors" to
shuttle in domain modules into the PE3 docking vector, contain a
multiple cloning site with common restriction sites, which is flanked
by at least rare restriction, and optionally with HE sites. The
shuttle vectors are designed for cl oning }{\expnd-1\expndtw-9\cgrid
fragments of DNA into the common restriction sites between the rare
restriction sites. The }{\expnd-1\expndtw-6\cgrid cloned fragments
can subsequently be released by cleavage at the rare restriction (or
HE) site or sites,  and incoworated into the Pe3 docking vector using
the same rare restriction and/or HE site or sites found in the
shuttle vectors. \par }\pard
\s2\fi576\li2088\ri2808\sb108\sl-311\slmult0\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid
{[0119] Thus, unlike conventional cloning vectors, the design of the
MCS allows }{\expnd-1\expndtw-7\cgrid d omain modules ("cassettes" or
modules of DNA fragments) to be inserted into the \par
}\fi0\li5472\ri0\sb72\sl-233\slmult0\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {- 24 - \par
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dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
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16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn lTxid}{\sv 2045005688}}{\shptxt \pard\plain\pard\plain
\s2\li144\sl211\slmult1\nowidctlpar\tqr\tx7578
\aspalpha\aspnum\nocwrap\adjustright
\cs3\f34\fs16\expnd0\expndtw-4\cgrid {WO 20071038276\tab
}{\expnd0\expndtw2\cgrid PCT/US20061036992 \par }}}}\pard\plain
\s2\li72\ri144\sb648\sl-337\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs21\expnd-2\expndtw-10\cgrid {modular regions of
the PE3 docking vector (Docking Plasmid) using defined gene pivots
}{\expnd-1\expndtw-5\cgrid c omprising a group of rare restriction
sites. Likewise, each can be easily removed using
}{\expnd-1\expndtw-6\cgrid the same rare restriction and/or HE
enzymes, and replaced with any other DNA fragment
}{\expnd-1\expndtw-8\cgrid of interest. This feature a llows the user



ent invention allow the user to clone a }{DNA fragment into an
intermediate domain module vector using common restriction sites,
}{\expnd-1\expndtw-6\cgrid creating a cassette-accepting module, and
to then transfer that modular fragment to the desired mod ular spot
in the final construct by means of rare restriction sites.
Furthermore, }{\expnd0\expndtw-4\cgrid it allows future alterations
to the molecule to replace individual modules in the PE3
}{\expnd-1\expndtw-6\cgrid Docking Plasmid with other cassett e
modules. The following descriptions highlight
}{\expnd-1\expndtw-7\cgrid distinctions of the present invention
compared with the prior art. \par
}\fi576\ri72\sb72\nowidctlpar\adjustright \expnd-1\expndtw-5\cgrid
{[0120] Each docking point (defined by a gene pivot) represents an
area in which }{\expnd-1\expndtw-7\cgrid there is preferably at least
two fixed non-variable rare restriction site,  and more preferably
}{\expnd0\expndtw-4\cgrid fixed groupings of at least three
non-variable rare restriction sites, and most preferably
}{\expnd0\expndtw-2\cgrid fixed groupings of not more than 4
non-variable rare restriction }{\fs22\expnd0\expndtw-2\i
\charscalex95\cgrid sites. }{\expnd0\expndtw-2\cgrid A particular
}{\expnd-1\expndtw-8\cgrid restriction site of each docking point is
cleaved by its cognate restriction enzyme. This will
}{\expnd0\expndtw-3\cgrid create either a desired 5' or 3' end whic h
is compatible with the complementary 5' or 3'
}{\expnd-1\expndtw-6\cgrid end of one of the pre-constructed inserts
containing a nucleotide sequence of choice, such
}{\expnd-1\expndtw-7\cgrid as a Promoter, Expression or Regulator
nucleotide sequence. At  least two inserts, each of }{which have 5'
and 3' ends that are compatible with the cleaved docking point of
interest, can be added along with the cleaved cloning vector plasmid
to an appropriate reaction }{\expnd-1\expndtw-6\cgrid mixture, and,
assuming  the proper thermodynamic milieu, the inserts can
simultaneously, }{\expnd-1\expndtw-9\cgrid i.e. in a single step,
become integrated into the cloning vector plasmid. During this
singular }{addition and ligation reaction, the docking points are
reformed a nd the cloning vector }{\expnd-1\expndtw-9\cgrid plasmid
becomes modular, in that the docking points and the connection
between the two }{\expnd-1\expndtw-7\cgrid modules can be re-cleaved
with the appropriate restriction enzymes. The module can then late r
be removed, and a new module can be put in its place. \par
}\qj\sb108\sl-310\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0121] While it is possible to employ a
single restriction site at the pivot point flanking the modules,
there is a distinct possibility that a single "rare" restriction site
is }{\expnd-1\expndtw-6\cgrid quite frequent within that particular
DNA molecule. Recall that the frequency of restriction \par
}\qc\fi0\li0\ri0\sl-233\slmult0\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {- 25 - \par
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\sn dxWrapDistBottom}{\sv 0}}{\sp{\sn lineColor}{\sv
0}}}}}\pard\plain
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um\nocwrap\adjustright \cs3\f10\fs21\expnd-2\expndtw-14\cgrid {WO
2007/038276\tab PCT1US2006/036992 \par }\pard
\s2\li2160\ri2520\sb468\sl-336\slmult0\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \f0\expnd-1\expndtw-7\cgrid {enzyme sites is a
function of 4", as explained above, For example, a particular
Promoter }{\expnd-1\expndtw-5\cgrid module in a  cloning vector
plasmitl may contain a ram restriction site within its DNA sequence
that also is }{\f10\expnd-1\expndtw-5\cgrid present at its pivot
}{\expnd-1\expndtw-5\cgrid point, therefore making it advantageous to
have }{more than one restriction sit eat the pivot points. Thus, it
is preferable to use more than one }{\expnd-1\expndtw-5\cgrid rare
restriction site at a single pivot point, because the statistical
probability of more than }{\expnd-1\expndtw-6\cgrid one of the
restriction sites existing w ithin the DNA sequence of the module of
interest is }{\expnd-1\expndtw-9\cgrid much less. However, it is also
preferable that no more than three or four restriction sites be
}{located at a single pivot point, or else the "bunching together" of
restriction  sites will begin }{\expnd-1\expndtw-5\cgrid to affect
the transcription/translation of the target molecule. With this
number, the }{combination of restriction sites bunched together will
be at most 18-24 bp long. \par
}\li2736\ri0\sb288\sl-211\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Domain Module Vectors: \par }\pard
\s11\fi576\li2160\ri2520\sb108\sl-334\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\fs21\expnd0\expndtw-3\cgrid
{[0122] FIG. 1 shows a simplified representation of a first
embodiment of the }{\expnd-1\expndtw-6\cgrid pres ent invention, of a
domain module docking vector 1. The vector 1 consists of a string
}{\expnd-1\expndtw-7\cgrid of DNA having multiple cloning site 2, and
is typically a plastpid. The domain module }{\expnd0\expndtw-4\cgrid
docking vector comprises a mul tiple cloning module (MC module)
consisting of }{\expnd0\expndtw-4\i\cgrid five
}{\expnd-1\expndtw-8\cgrid cloning }{\f10\expnd-1\expndtw-8\cgrid
sites }{\expnd-1\expndtw-8\cgrid arranged in sequence, MC-1, MC-2,
MC-3, MC-4, and MC-5. The multiple cloning  site comprises a
plurality of restriction }{\expnd-1\expndtw-8\i\cgrid sites
}{\expnd-1\expndtw-8\cgrid that are independently selected from
}{\expnd-1\expndtw-6\cgrid common restriction sites, as described
herein }{\f10\expnd-1\expndtw-6\cgrid after. }{
\expnd-1\expndtw-6\cgrid Two of the restriction sites define a
docking position for the genetic material of interest, illustrated as
a gene of interest 3. The }{\expnd-1\expndtw-8\cgrid MC module
enables the sub-cloning of a genetic material of interest b etween
two of the }{\expnd-1\expndtw-7\cgrid restriction sites in the
multiple cloning site of the MC module. The gene of interest 3 is
}{\expnd-1\expndtw-8\cgrid typically released from a gene of interest
vector (not shown), and includes a pair of clonin g
}{\expnd-1\expndtw-6\cgrid sites 4a and 4b, shown as MC-1 and MC-3. ,
\par }\ri2592\sl-317\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0123] The domain module docking vector also
comprises a pair of restriction }{\expnd-1\expndtw-6\cgrid sites,
referred to as gene pivots 5 and 6, that flank the multiple clonin g



\par }\sl-301\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0124] In a second embodiment of the
invention, the cognate }{\f10\cgrid restriction }{enzymes
}{\expnd-1\expndtw-8\cgrid MC-1 and MC-3 (not shown) can out the gene
of interest from i ts vector, and open the MC \par }\pard
\s2\li5472\sb72\sl-233\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \plain \cs3\fs21\cgrid {- 26 - \par
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\s2\fi72\li72\sb648\sl-329\slmult0\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \cs3\fs21\expnd-1\expndtw-5\cgrid {module at both the
MC-1 and MC-3 MC sites, thereby allowing ligation of the gene of
}{\expnd0\expndtw-4\cgrid intere st into between the MC-1 and MC-3 MC
sites, thereby forming a domain module }{\expnd0\expndtw-3\cgrid
vector 7. In the illustrated embodiment, the gene of interest
comprises an Expression }{\expnd-1\expndtw-7\cgrid domain, so that
the domain module is an  Expression module and the
}{\f16\fs19\expnd-1\expndtw-7\i\cgrid domain
}{\expnd-1\expndtw-7\cgrid module vector }{\expnd0\expndtw-1\cgrid is
more particularly an Expression module vector. The Expression module
vector }{\expnd-1\expndtw-6\cgrid comprises a n Expression module 8,
which comprises the first and second gene pivots 5 and
}{\expnd0\expndtw-4\cgrid 6 that }{\f16\fs19\expnd0\expndtw-4\i\cgrid
flank }{\expnd0\expndtw-4\cgrid a nucleic acid sequence comprising
the sub-cloned gene of interest 3 that } {\expnd-1\expndtw-6\cgrid
includes the Expression domain. \par }\pard
\s4\fi648\li72\ri72\sb72\sl-339\slmult0\nowidctlpar\aspalpha\aspnum\n
ocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-10\cgrid {[0125)
In the illustrated embodiment, the gene of interest comprises an
Expression }{\expnd-1\expndtw-9\cgrid do main, wherein the first gene
pivot (or 5' portion of the Expression domain) is hereinafter
}{\f16\fs19\expnd-1\expndtw-6\i\cgrid referred
}{\expnd-1\expndtw-6\cgrid to as 0P2 and theisecond gene pivot (or 3'
portion of the Expression domain) as }{\expnd0 \expndtw-2\cgrid 0P3.
It can be understood that in alternative embodiments, the gene of
interest can }{\expnd0\expndtw-3\cgrid comprise a Promoter domain or
a 3' Regulatory domain, whereby their sub-cloning
}{\expnd-1\expndtw-8\cgrid provides a Promoter m odule within a



inafter referred to }{\expnd-1\expndtw-8\cgrid as GP1 and the second
gene pivot (or 3' portion of the Promoter domain) as GP2. For 3'
}{\expnd-1\expndtw-9\cgrid Regulatory module docking vectors, the
first gene pivot (or 5' portion of the 3' Regulatory }{
\expnd-1\expndtw-6\cgrid domain) is hereinafter referred to as GP3
and the second gene pivot (or 3' portion of the 3' \par }\pard
\s10\sl-255\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\expnd-1\expndtw-6\cgrid {Regulatory domain) as GP4. \par }\pard
\s4\fi648\ri144\sb108\sl-336\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright {[0126] The gene pivots for any of the domain module
docking vectors, including }{\expnd-1\expndtw-7\cgrid gene pivots
GPI, 0P2, 0P3 and GP 4, can comprise ra re restriction sites selected
from the }{\expnd0\expndtw-3\cgrid group consisting of AsiS
I}{\f16\fs6\expnd0\expndtw-3\cgrid , }{\expnd0\expndtw-3\cgrid Pac I,
Shit, Fse I, Asc I}{\f16\fs6\expnd0\expndtw-3\cgrid ,
}{\expnd0\expndtw-3\cgrid Mlu I}{\f16\fs6 \expnd0\expndtw-3\i\cgrid ,
}{\expnd0\expndtw-3\cgrid SnaB I, Not I, Sal 1, Swa
I}{\f16\fs6\expnd0\expndtw-3\i\cgrid , }{\expnd0\expndtw-3\cgrid Rsr
}{\expnd0\expndtw-2\cgrid II, BSiW I, Sfo 1, Sgr Al,
Afflul}{\f16\fs6\expnd0\expndtw-2\cgrid , }{\expnd0 \expndtw-2\cgrid
Pvu I}{\f16\fs6\expnd0\expndtw-2\cgrid , }{\expnd0\expndtw-2\cgrid
Ngo MW, Ase I, Pip I, Pme I, Sda I}{\f16\fs6\expnd0\expndtw-2\cgrid ,
}{\expnd0\expndtw-2\cgrid Sgf I}{\f16\fs6\expnd0\expndtw-2\cgrid ,
}{\expnd0\expndtw-2\cgrid Srf I, } {\expnd-1\expndtw-5\cgrid and
Sse8781 I, and more typically selected from the group consisting of
AsiS }{\f16\expnd-1\expndtw-5\sub\charscalex60\cgrid
L}{\expnd-1\expndtw-5\cgrid  Pee I, Sbf }{\expnd0\expndtw-1\cgrid I,
Fse I, Asc I, Min I, SnaB I, Not I,  Sal I, Swa
I}{\f16\fs6\expnd0\expndtw-1\cgrid , }{\expnd0\expndtw-1\cgrid Rsr
II, BSiW I. More typical }{\expnd-1\expndtw-5\cgrid embodiments of
the gene pivot contain a series of at least 3, and no more than 4,
rare }{restriction sites, and typically an y one gene pivot does not
include a rare restriction site of \par }\pard
\s10\sb36\sl-248\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght {any other gene pivot. \par }\pard
\s2\fi576\ri432\sb108\sl-339\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \cs3\fs21\expnd-1\expndtw-8\cgrid {[0127) In a
preferred embodiment, gene pivot GPI is selected from the group
}{\expnd-1\expndtw-6\cgrid consisting of  at least AsiS I, Pac I, and
Sbf I, gene pivot 0P2 is selected from the group \par
}\fi0\li3312\ri0\sb72\sl-233\slmult0\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {- 27 - \par
}\pard\plain\sect\sectd\stextflow0\marglsxn2160\margrsxn2138\margtsxn
1508\margbsxn2856\linex0\sectdefaultcl\pard\plain
\s2\li3240\sl-99\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \cs3\f28\fs8\charscalex300\cgrid {I}{\super\charscalex100 \cgrid
.}{ \par }\pard
\s2\sb144\sl-223\slmult0\nowidctlpar\tqr\tx7481\aspalpha\aspnum\nocwr
ap\adjustright \f10\fs19\expnd-1\expndtw-6\charscalex100\cgrid {WO
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\par }\pard
\s2\ri504\sb468\sl-331\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \f0\fs21\expnd-1\expndtw-8\cgrid {consisting of at least
}{\f10\fs22\cgrid FSe I, }{Aso I, and Mlu 1, gene pivot GP3 is
selected from the group }{\expnd-2 \expndtw-11\cgrid consisting of at
least SnaB I, Not I, and Sal I, and gene pivot GP4 is selected from
the group }{\expnd-1\expndtw-7\cgrid consisting of at least Swat, Rsr
II, and BSiW I. in a particular preferred embodiment, gene
}{\expnd-1\expndtw-6 \cgrid pivot GP1 consists of, in order, AsiS I,
Pao I, and Sbf I; gene pivot GP2 consists of, in \par
}\sb72\sl-311\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {order, Esc I, Asc I, and Mlu I, gene pivot
GP3 consists of, in order, SnaB I, Not!, and Sal I; and gene pivot
GP4 consists of, in order, Swa I, Rsr II, and BSiW I. \par
}\qj\fi576\ri720\sl-324\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0128] It can also be understood that the
multiple cloning site can comprise other }{\expnd-1\expndtw-9\cgrid
combinations of restriction sites, in larger or small num bers
dishes, in reverse order (for example, MC-5, MC-4, MC-3, MC-2, and
MC-1), and using other types of cloning sites.
}{\expnd-1\expndtw-7\cgrid The multiple closing sites can be varied
to accommodate the pair of cloning sites for a \par
}\ql\fi0\ri0\sb108\sl-247\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {particular gene of interest. \par
}\fi576\ri576\sb72\sl-332\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0129) Also contemplated in an alternative
embodiment is a library of domain }{\expnd-1\expndtw-9\cgrid module
docking vectors, which can be used to readily subclone  a wide
variety of genes of }{\expnd-1\expndtw-7\cgrid interest. The library
of domain module docking vectors can be configured to serve as a
}{\expnd-1\expndtw-6\cgrid dedicated Promotor domain module vector,
Expression domain module vector, or 3' }{ \expnd-1\expndtw-9\cgrid
Regulatory module vector, depending on the type of gene pivots
selected for the particular }{\expnd0\expndtw-3\cgrid domain module
docking vector. Each sublibrary of Promoter, Expression and 3'
}{\expnd-1\expndtw-7\cgrid Regulator y domain module vectors have
their own dedicated pair of gene pivots (namely,
}{\expnd-2\expndtw-10\cgrid GP 1 and GP2, GP2 and GP3, and 0P3 and
0P4) to ensure proper cloning of the respective
}{\expnd-1\expndtw-7\cgrid domain modules into higher-order PE 3
docking vectors are described hereinafter. \par
}\fi0\li504\ri0\sb288\sl-241\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {PE3 Docking and PE3 MC Docking Vectors:
\par }\fi576\li0\ri576\sb108\sl-331\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0130] P10.2 shows a simplified
representation of a third embodiment of the
}{\expnd-1\expndtw-6\cgrid present invention, of a first PE3 docking
vector 10. The PE 3 docking vector 10 consists of a string of DNA
having at least a first cloning module Jib, and is typically a
plasmid. The }{\expnd-1\expndtw-8\cgrid at least first cloning module
comprises at least a first and a second gene pivot, illustrated as }{
\expnd-1\expndtw-6\cgrid GP2 and GP3, which flank a nucleic acid
sequence that comprises stuffer 18b. A DNA stuffer domain is a random
nucleotide sequence that does not encode for a restriction site
}{\expnd-1\expndtw-5\cgrid or any other biological funct ion resident



bind. This is important because \par
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\s2\li72\ri144\sb648\sl-336\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs21\expnd-1\expndtw-7\cgrid {many restriction
enzymes cannot bind to and cut their cognate recognition sites if DNA
}{\expnd-1\expndtw-6\cgrid l engths are limiting. The first and
second gene pivots are as described herein before. The first cloning
module 1 lb is configured for cloning at least a first domain module
into the }{\expnd-1\expndtw-9\cgrid PE3 cloning module. In the
illustrated embodim ent where the first cloning module is an
}{\expnd-1\expndtw-5\cgrid Expression domain cloning module, the
first and second gene pivots are represented as
}{\expnd0\expndtw-4\cgrid 0P2 and GP3, as defined herein before. The
first cloning module 1 lb compri sing the }{\expnd-1\expndtw-6\cgrid
stuffer, }{\fs19\expnd-1\expndtw-6\i\charscalex95\cgrid also
}{\expnd-1\expndtw-6\cgrid termed the Expression staffer module,
provides a docking position for the }{\expnd0\expndtw-4\cgrid
insertion of an Expression doma in module comprising compatible gene
pivots. A }{\expnd-1\expndtw-6\cgrid compatible gene pivot is one
which has identical restriction sites, or which comprises at }{least
one unique rare restriction site in common with the gene pivot of the
cloning modul e. \par
}\qj\fi648\sb72\sl-332\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {[0131] Also illustrated,
a}{\f16\super\cgrid .}{ second cloning module I la is a Promoter
staffer module, }{\expnd-1\expndtw-8\cgrid having its first gene
pivot 12 as G PI, and its second gene pivot 13 as 0P2 that is a
shared }{\expnd-1\expndtw-9\cgrid junction with the 5' portion of the
cloning module 1 lb. The Promoter stuffer module I is
}{\expnd-1\expndtw-8\cgrid comprises stuffer and provides a docking
position for  the insertion of a Promoter domain
}{\expnd-1\expndtw-9\cgrid module having compatible gene pivots,
which replaces the Promoter staffer module upon
}{\expnd-1\expndtw-5\cgrid cloning. The third cloning module I lc is
a 3' Regulatory stuffer module, having  its first gene pivot 14 as



\par }\ql\fi0\ri288\sb108\sl-315\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {1 lb, and its second gene pivot 15 as GP4.
The 3' Regulatory stuffer module lie }{\expnd-1\expndtw-6\cgrid
comprises stuffer and provides a docking position for the  insertion
of a 3' Regulatory }{\expnd-1\expndtw-9\cgrid domain module having
compatible gene pivots, which replaces the 3' Regulatory stuffer
}{\expnd-1\expndtw-6\cgrid module upon cloning. \par
}\fi576\ri72\sb72\sl-333\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0132) In a fourth embodiment of the
invention, the cognate restriction enzymes }{\expnd0\expndtw-4\cgrid
for one of the rare restriction sites contained in each gene  pivot
for one of the domain }{\expnd-1\expndtw-8\cgrid module vectors,
illustrated the Expression module 7 can cut the rare
}{\fs20\expnd-1\expndtw-8\cgrid restriction
}{\expnd-1\expndtw-8\cgrid site from its }{residual vector, and
likewise open the PE3 } {\fs20\cgrid (jacking }{vector at the same
rare restriction sites }{\expnd-1\expndtw-6\cgrid in the
corresponding gene pivots 0P2 and 0P3, thereby replacing the
Expression staffer }{\expnd0\expndtw-2\cgrid module with the
Expression module. In a separate  cloning event, suitable cognate
}{\expnd-1\expndtw-6\cgrid restriction enzymes for the gene pivots
for the Promoter module }{\fs20\expnd-1\expndtw-6\cgrid (not shown)
and }{\expnd-1\expndtw-6\cgrid the }{corresponding gene pivots 12 and
13 of the Promoter  stuffer module 1 is can be used to
}{\expnd-1\expndtw-6\cgrid ligate the Promoter module into the PBS
module, thereby replacing the Promoter stuffer \par }\pard
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palpha\aspnum\nocwrap\adjustright \expnd-1\expndtw-8\cgrid {- 29
\'95\tab }{\f34\fs13\expnd0\expndtw0\cgrid sd\tab \'95 \par
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\s2\li72\ri360\sb504\sl326\slmult1\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \f0\fs21\expnd-1\expndtw-6\cgrid {module with the
Promoter module. Likewise, the 3' Regulatory module can be ligated
into the PE3 module. \par }\pard
\s21\fi648\li72\ri432\sb108\sl340\slmult1\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-9\cgrid {[0133]
In the present invention at least two, and more typically at least
three rare }{\expnd0\expndtw-4\cgrid  restriction sites are used as
docking pivats or gene pivot. The rarity of a rare restriction
}{\expnd-1\expndtw-7\cgrid site in genetic sequences makes it
unlikely that both rare restriction sites in a two-site gene
}{\expnd-1\expndtw-6\cgrid pivot, and v ery unlikely that all three
rare restriction sites in a three-site gene pivot, would
}{\expnd0\expndtw-3\cgrid be found in the docking vector. In the
event that the DNA cloning vector is found to
}{\expnd-1\expndtw-7\cgrid include one of the rare restrict ions
sites of the gene pivot, the skilled user can cut the gene
}{\expnd-1\expndtw-5\cgrid pivot with one of the other cognate rare
restriction enzymes. As an illustrate, if the GP2
}{\expnd-1\expndtw-7\cgrid gene pivot consists of Fse I, Asc land Mlu
I,  and the PE3 Docking vector or the E domain
}{\expnd-1\expndtw-6\cgrid itself has Asc I within its sequence, then
the skilled user can use either Fse I or Mlu Ito cut \par }\pard
\s2\li72\sb72\sl254\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjus
tright \plain \cs3\fs21\expnd-1\expndtw-6\cgrid {the gene pivots.
\par }\pard
\s21\fi576\li72\ri504\sb108\sl333\slmult1\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd0\expndtw-3\cgrid {[0134]
The DNA cloning vector of the PE3 vector also typically comprises a
}{\expnd-1\expndtw-7\cgrid means for  releasing the PE3 cloning
module from the PE3 docking vector, for cloning into
}{\expnd-1\expndtw-6\cgrid a multigenie docking vector, as will be
described herein after. \par
}\fi648\li0\sb72\sl338\slmult1\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0135] FIG. 3 shows an alternative
embodiment for cloning in }{\f16\fs20\i\charscalex80\cgrid domain
}{modules }{\expnd-1\expndtw-5\cgrid into a PE3 multiple cloning (MC)
docking vector 20, A first PE3 MC}{\f16\expnd-1\expndtw-5\sub\cgrid
.}{\expnd-1\expndtw-5\cgrid docking vector,
}{\expnd-1\expndtw-6\cgrid referred to as a PE3 MC-Promoter docking
vector 20a, consists of a string of DNA having }{at least a first
cloning  module 21a, and is typically a plasmid. The first cloning
module }{\expnd-1\expndtw-5\cgrid 21a comprises at least a first and
a second gene pivot, illustrated as GPI and GP2, which
}{\expnd-1\expndtw-8\cgrid flank a nucleic acid sequence that
comprises a  multiple cloning site (MCS) comprising a }{plurality of
restriction sites independently selected from common restriction
sites, as }{\expnd0\expndtw-3\cgrid described herein after. In the
illustrated embodiment, the PE3 MC-Promoter docking }{\expnd-1
\expndtw-5\cgrid vector 20 has three cloning modules, 21a, 2 lb and
21c, each bound by gene pivots GPI, GP2, 0P3 and 0P4, as described
herein. The second and third cloning modules are shown
}{\expnd-1\expndtw-7\cgrid as stuffer modules that contain a nucl eic
acid sequence that comprise stuffer. \par }\pard
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\s2\li72\ri360\sb684\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \cs3\fs21\expnd-1\expndtw-8\cgrid {sites of interest
can be based on the understanding that these restriction sites are
unique }{\expnd-1\expndtw-7 \cgrid within the PE3 MC docking vector
20a. \par }\fi648\ri72\sb108\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0137] Alternative embodiments include a
PE3 MC-Expression docking vector }{\expnd-1\expndtw-6\cgrid wherein
the second cloning module 21b comprises the multiple cloning site,
with  the }{\expnd-2\expndtw-11\cgrid remaining first and third
cloning modules 2Ia and 21c comprising stuffer, and a PE3 MC-3
}{Regulatory docking vector wherein the third cloning module 21c
comprises the multiple }{\expnd-1\expndtw-8\cgrid cloning site, with
the remaining first and second cloning modules 21a and 2 lb
comprising }{\expnd-1\expndtw-5\cgrid stuffer. In other alternative
embodiments, two of the three cloning modules can comprise
}{\expnd-1\expndtw-6\cgrid the multiple cloning site, \par
}\fi576\ri288\sb72\nowidctlpar\adjustright \expnd-1\expndtw-6\cgrid
{[0138] The sub-cloning of the multiple cloning site with a genetic
material of }{\expnd-1\expndtw-9\cgrid interest, and the cloning of
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p\adjustright \cs3\fs20\expnd-1\expndtw-8\cgrid {WO }{\f10\fs18\cgrid
2007/038276\tab }{\f10\fs18\expnd0\expndtw0 \cgrid PCT/US20061036992
\par }\pard
\s2\fi648\li72\ri720\sb468\sl-315\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \expnd0\expndtw-4\cgrid {[0139] The GPI, 0P2,
0P3 and 0P4 gene pivots are as described herein before relative to
the position of the respective modules i n the Promoter, Expression
and 3' Regulatory domain modules, \par
}\qj\fi576\ri576\sb72\sl-307\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {[0140] The present invention also provides
for making PE3 vectors from modular }{\expnd-1\expndtw-5\cgrid domain
vectors and a PE3 modular cloning vector. A first  method for
constructing a PE3 }{\expnd0\expndtw-3\cgrid modular vector comprises
the steps of: \par }{\pntext\pard\plain \fs20\expnd-1\expndtw-6\cgrid
a)\tab}\pard
\s2\qj\fi648\li72\ri792\sb108\sl-321\slmult0\nowidctlpar\jclisttab\tx
936{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart1\pnhang\pnsp216
{\pntxta )}}\ls1\aspalpha\aspnum \nocwrap\adjustright {providing a
PE3 cloning vector comprising a PE3 cloning module, the PE3 cloning
module comprising in sequence: a first gene pivot comprising at least
two non-}{\expnd-1\expndtw-5\cgrid variable rare restriction sites,
at least a firs t stuffer module consisting of a nucleic acid
}{\expnd0\expndtw-3\cgrid sequence comprising stuffer, and a second
gene pivot; \par }\ri504\sb72\sl-315\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {providing at least a first domain module
vector comprising in sequence: the first gene pivot, a genetic module
of interest consisting of a nucleic acid sequence comprising  a
}{\expnd0\expndtw-3\cgrid genetic material of interest; and the
xecond gene pivot; \par }{\pntext\pard\plain
\fs20\expnd-1\expndtw-6\cgrid a)\tab}\pard
\s22\fi720\ri504\sb72\sl-310\slmult0\nowidctlpar\jclisttab\tx936{\*\p
n
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart2\pnhang\pnsp216
{\pntxta )}}\ls1\aspalpha\aspnum\nocwrap \adjustright \plain
\cs19\fs20\expnd0\expndtw-4\cgrid {providing a first cognate
restriction enzyme for one of the rare restriction sites of
}{\expnd0\expndtw-2\cgrid the first gene pivot and a second cognate
restriction enzyme for one of the rate restric tion
}{\expnd0\expndtw-3\cgrid sites of the second gene pivot; 



\par }\ri432\sb108\sl-299\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {excising and isolating the genetic module
of interest from the first domain module }{\expnd0\expndtw-3\cgrid
vector using the first and second cognate restriction enzymes; \par
}\ri504\sb72\nowidctlpar\adjustright {excising the first stuffer
module from the PE3 cloning module of the PE3 cloning
}{\expnd0\expndtw-3\cgrid vector using the first and second cognate
restriction enzymes; and \par }\pard
\s2\li576\sb72\sl-268\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adj
ustright \plain \cs3\fs20\expnd0\expndtw-2\cgrid {0 ligating the
genetic module of interest into PE3 cloning module. \par }\pard
\s22\fi576\ri504\sb72\sl-310\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \cs19\fs20\expnd-1\expndtw-5\cgrid {[0141]
Further the method also provides, wherein the provided PE3 cloning
module }{\expnd0\expndtw-2\cgrid further  comprises in sequence after
the second gene pivot, a second stuffer module and a
}{\expnd0\expndtw-3\cgrid third gene pivot, with the further steps
of: \par }{\pntext\pard\plain \fs20\expnd-1\expndtw-6\cgrid
g)\tab}\pard
\s2\fi648\ri792\sb108\sl-320\slmult0\nowidctlpar\jclisttab\tx864{\*\p
n
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart7\pnhang\pnsp216
{\pntxta )}}\ls2\aspalpha\aspnum\nocwrap \adjustright \plain
\cs3\fs20\expnd-1\expndtw-6\cgrid {providing a second domain module
vector comprising in sequence the second }{\expnd-1\expndtw-5\cgrid
gene pivot, a second genetic module of interest consisting of a
nucleic acid sequence }{\expnd0 \expndtw-3\cgrid comprising a second
genetic material of interest; and the third gene pivot; \par
}{\pntext\pard\plain \fs20\expnd-1\expndtw-6\cgrid g)\tab}\pard
\s22\fi648\ri504\sb72\sl-292\slmult0\nowidctlpar\jclisttab\tx864{\*\p
n
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart8\pnhang\pnsp216
{\pntxta )}}\ls2\aspalpha\aspnum\nocwrap \adjustright \plain
\cs19\fs20\expnd0\expndtw-4\cgrid {providing a third cognate
restriction enzyme for one of the rare restriction sites of the third
gene pivot; \par }{\pntext\pard\plain \fs20\expnd-1\expndtw-7\cgrid
i)\tab}\pard
\s2\fi-1008\li1656\ri936\sb72\sl-300\slmult0\nowidctlpar\jclisttab\tx
792{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart9\pnindent1008\p
nhang\pnsp144{\pntxta )}}\ls3\aspalpha \aspnum\nocwrap\adjustright
\plain \cs3\fs20\expnd-1\expndtw-7\cgrid {excising and isolating the
second genetic module of interest from the second
}{\expnd-3\expndtw-17\cgrid domain module vector using the second and
third cognate restriction enzymes; }{ \expnd0\expndtw0\cgrid - 32 -
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\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs20\expnd-1\expndtw-8\cgrid {WO 2007/038276\tab
}{\expnd-2\expndtw-10\cgrid PCT/US2006/036992 \par }}}}\pard\plain
\s2\fi576\li288\ri648\sb648\sl-300\slmult0\nowidctlpar\aspalpha\aspnu
m\nocwrap\adjustright \cs3\fs21\expnd-2\expndtw-10\cgrid {j) excising
the second stuffer module from the PE3 cloning module of the PE3
}{\expnd-1\expndtw-7\cgrid clo ning vector using the second and third
cognate restriction enzymes; and \par
}\fi0\li864\ri0\sb108\sl-262\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {j) ligating the second genetic module of
interest into PE3 cloning module. \par }\pard
\s4\fi576\li288\ri288\sb72\sl-328\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-5\cgrid {[0142]
Similarly, a third genetic module of interest can be inserted into
the PE3 }{\expnd-1\expndtw-7\cgrid us ing a third gene pivot and
cognate restriction enzymes to excise and ligate the second
}{\expnd-2\expndtw-11\cgrid genetic module of interest into the PE3
cloning module. The method provides a sequential
}{\expnd-1\expndtw-9\cgrid arrangement of genetic m odules of
interest into the PE3 cloning vector. Typically the first,
}{\expnd-2\expndtw-10\cgrid second and third genetic modules of
interest correspond to a Promoter module, Expression
}{\expnd-1\expndtw-7\cgrid module, and a 3 'Regulatory module, respec
tively. In a typical embodiment, the first gene
}{\expnd-1\expndtw-8\cgrid pivot is GPI, the second
}{\f16\fs20\expnd-1\expndtw-8\i\charscalex85\cgrid gene
}{\expnd-1\expndtw-8\cgrid pivot is GP2, the third gene pivot is 0P3
and the fourth gene }{\expnd-1 \expndtw-6\cgrid pivot is GP4, as
described herein before. \par }\pard
\s2\fi576\li288\ri504\sb108\sl-303\slmult0\nowidctlpar\aspalpha\aspnu
m\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-10\cgrid
{[0143] In another embodiment, the method for making a PE3 cloning
vector the }{\expnd-1\expndtw-6\cgrid metho d comprising the steps
oft \par }{\pntext\pard\plain \fs21\expnd-1\expndtw-9\cgrid
a)\tab}\pard
\s4\fi576\li288\ri360\sb72\sl-324\slmult0\nowidctlpar\jclisttab\tx108
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{\pntxta )}}\ls4\aspalpha\aspnum\nocwrap \adjustright \plain
\cs5\fs21\expnd-1\expndtw-9\cgrid {providing a PE3 cloning vector
having a backbone, the backbone comprising at
}{\expnd-1\expndtw-7\cgrid least a first, a second, a third, and a
fourth gene pivot, the gene pivots being arranged }{
\expnd-1\expndtw-6\cgrid sequentially in a 5'-3' direction and each
having at least two non-variable rare restriction site operable to be
cleaved by a cognate restriction enzyme; \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-9\cgrid a)\tab}\pard
\s2\qj\fi648\li216\ri288\sb72\sl-310\slmult0\nowidctlpar\jclisttab\tx
1080{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pnlcltr\pnstart2\pnhang\pnsp216
{\pntxta )}}\ls4\aspalpha\aspnum \nocwrap\adjustright \plain
\cs3\fs21\expnd-1\expndtw-8\cgrid {cleaving the first gene pivot with
a first cognate restriction enzyme to one of the
}{\expnd-1\expndtw-7\cgrid non-variable rare restriction site of the
first gene pivot, leaving the cleaved f irst gene pivot



\par }{\pntext\pard\plain \fs21\expnd-1\expndtw-9\cgrid a)\tab}\pard
\s4\fi648\li216\ri144\sb72\sl-310\slmult0\nowidctlpar\jclisttab\tx108
0{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pnlcltr\pnstart3\pnhang\pnsp216
{\pntxta )}}\ls4\aspalpha\aspnum\nocwrap \adjustright \plain
\cs5\fs21\expnd-1\expndtw-8\cgrid {cleaving the second gene pivot
with a second cognate restriction enzyme to one of
}{\expnd0\expndtw-4\cgrid the non-variable rare restriction site of
the second gene pivot, leaving the cleaved second
}{\expnd-1\expndtw-5\cgrid gene pivot with an exposed 5' end; \par
}{\pntext\pard\plain \fs21\expnd-1\expndtw-9\cgrid a)\tab}\pard
\s2\fi720\li144\ri360\sb108\sl-331\slmult0\nowidctlpar\jclisttab\tx10
80{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pnlcltr\pnstart4\pnhang\pnsp216
{\pntxta )}}\ls4\aspalpha\aspnum \nocwrap\adjustright \plain
\cs3\fs21\expnd-1\expndtw-9\cgrid {providing a first domain module
comprising a 5' end, a first genetic material of
}{\f10\fs20\expnd-1\expndtw-5\cgrid interest, and
}{\expnd-1\expndtw-5\cgrid first gene pivot a 3' end, wherein  the 5'
end of the first domain module is }{\expnd-1\expndtw-7\cgrid
compatible to the exposed 3' end of the cleaved first gene pivot and
the 3' end of the first }{\expnd-1\expndtw-6\cgrid domain is
compatible to the exposed 5' end of the cleaved second g ene pivot;
and \par }\ri216\sb0\sa144\sl-312\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {placing the first domain module and the
cleaved PE3 cloning vector into an }{\expnd0\expndtw-2\cgrid
appropriate reaction mixture to cause ligation and self-orientatio n
of the first domain }{\expnd-1\expndtw-7\cgrid module within the
backbone between the first gene pivot and the second gene pivot,
wherein }{\expnd-1\expndtw-6\cgrid the backbone is reassembled. \par
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\tx7542\aspalpha\aspnum\nocwrap\adjustright
\cs3\fs18\expnd-1\expndtw-6\cgrid {WO 2007/038276\tab
}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par }\pard
\s2\li648\sb468\sl-247\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \fs20\expnd0\expndtw-3\cgrid {[0144] The method can farther
comprising the steps of: \par }{\pntext\pard\plain
\fs20\expnd-1\expndtw-7\cgrid f)\tab}\pard
\s2\fi648\li72\ri792\sb72\sl-296\slmult0\nowidctlpar\jclisttab\tx936{
\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart6\pnhang\pnsp216
{\pntxta )}}\ls5\aspalpha\aspnum\nocwrap \adjustright
\expnd-1\expndtw-7\cgrid {thereafter cleaving the'seconcl gene pivot
with the second cognate restriction }{\expnd0\expndtw-2\cgrid enzyme,
leaving the cleaved }{\fs18\expnd0\expndtw-2\cgrid second gene
}{\expnd0\expndtw-2\cgrid pivot with an  exposed 3' end; \par
}\ri432\sl-312\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {cleaving the third gene pivot with a third
cognate restriction enzyme to one of the }{\expnd0\expndtw-3\cgrid
rare restriction sites of the third gene pivot, leaving the cleaved
third gene pivot with an }{\expnd0\expndtw-2\cgrid exposed 5' end;
\par }\ri360\sb108\sl-319\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {providing a second domain module comprising
a 5' end, a first genetic material of }{\expnd0\expndtw-4\cgrid
interest, and a 3' end, wherein the 5' end of the second domain
module is compatible to the }{\expnd0\expndtw1\cgrid exposed 3' end
of the cleaved second gene pivot and the 3' end of the second domain
}{\expnd0\expndtw-2\cgrid module is compatible to the exposed 5' end
of the cleaved third gene pivot; and \par }{\pntext\pard\plain
\fs20\expnd-1\expndtw-7\cgrid g)\tab}\pard
\s2\fi720\ri648\sb72\sl-313\slmult0\nowidctlpar\jclisttab\tx864{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart7\pnhang\pnsp144
{\pntxta )}}\ls6\aspalpha\aspnum\nocwrap \adjustright {placing the
second domain module and the cleaved PB3 cloning vector into an
}{\expnd0\expndtw-3\cgrid appropriate reaction mixture to cause
ligation and self-orientation of the second domain
}{\expnd0\expndtw-1\cgrid module within thobackbon e between the
second gene pivot and the third gene pivot, }{\expnd0\expndtw-3\cgrid
wherein the backbone is reassembled. \par }\pard
\s2\li576\sb108\sl-268\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \expnd0\expndtw-3\cgrid {[0145] The method even further can
provide the steps of: \par }{\pntext\pard\plain
\fs20\expnd-1\expndtw-7\cgrid h)\tab}\pard
\s2\fi720\ri792\sb72\sl-307\slmult0\nowidctlpar\jclisttab\tx864{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart8\pnhang\pnsp144
{\pntxta )}}\ls6\aspalpha\aspnum\nocwrap \adjustright
\expnd-1\expndtw-8\cgrid {thereafter cleaving the backbone at the
third gene pivot with the third cognate }{\expnd0\expndtw-2\cgrid
restriction enzyme, leaving the cleaved third gene pivot with an
exposed 3' end; \par }{\pntext\pard\plain
\fs20\expnd-1\expndtw-7\cgrid f)\tab}\pard
\s2\qj\fi720\ri432\sb72\sl-308\slmult0\nowidctlpar\jclisttab\tx936{\*
\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pnlcltr\pnstart9\pnhang\pnsp216
{\pntxta )}}\ls5\aspalpha\aspnum\nocwrap \adjustright
\expnd0\expndtw-3\cgrid {cleaving the fourth gene pivot with a fourth



' end; \par }\pard
\s2\fi576\ri432\sb108\sl-320\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \fs18\cgrid {I) }{\fs20\cgrid providing a third
domain module comprising a 5' end, a third genetic material of
interest, and a 3' end, wherein the 5' end of t he third domain
module is compatible to the }{\fs20\expnd-1\expndtw-6\cgrid exposed
3' end of the cleaved third gene pivot, and the 3' end of the third
domain module is }{\fs20\expnd0\expndtw-2\cgrid compatible to the
exposed 5' end of the cleaved fourth  gene pivot; and \par
}\qj\ri864\sb72\sl-312\slmult0\nowidctlpar\adjustright
\fs20\expnd-1\expndtw-7\cgrid {m) placing the third domain module and
the cleaved PE3 cloning vector into an }{\expnd0\expndtw-4\cgrid
appropriate reaction mixture to cause ligation and self-orie ntation
of the third domain module within the backbone between the third gene
pivot, and the fourth gene pivot, }{\expnd0\expndtw-3\cgrid wherein
the backbone is reassembled. \par
}\ri576\sb108\sl-306\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {[0146] Typically the first, second and third
genetic modules of interest correspond to a Promoter module,
Expression module, and a 3'Regulatory module, respectively. In a \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1976\margrsxn2322\margtsxn
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\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs19\expnd-2\expndtw-10\cgrid {WO 2007/038276\tab
}{\expnd-1\expndtw-6\cgrid PCT/US2006/036992 \par
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\cgrid pivot is 0P3 and the fourth gene pivot is 0P4, as described
herein before. \par }\ri0\sb72\sl244\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {Multigenic Cloning Vectors: \par
}\fi576\ri288\sl343\slmult1\nowidctlpar\adjustright {[0147]The PE3
docking and MC docking vectors of the present invention provide
}{\expnd-1\expndtw-5\cgrid a means of easily and rapidly assembling
one or a plurality of PE3 transgenes of interest. }
{\expnd-1\expndtw-7\cgrid The invention also provides for a means of
rapidly and easily inserting one or a plurality of \par
}\fi0\sl338\slmult1\nowidctlpar\adjustright \expnd-1\expndtw-7\cgrid
{the PE3 modules into a modular multigenic vector. FIG. 4 shows a
simplified schematic of }{\expnd-1\expndtw-9\cgrid the insertion of a
PE3 module into a multigenic docking vector t hat comprises one or
(as }{\expnd0\expndtw-3\cgrid illustrated) a plurality of PE3 stuffer
modules that can be readily released to enable
}{\expnd0\expndtw-4\cgrid insertion of the one or more PE3 modules.
Multigenic vectors are described in greater }{
\expnd-1\expndtw-6\cgrid detail hereinafter and in FIGS. 16-21. \par
}\fi576\sb108\sl340\slmult1\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0148] Restriction sites used in the
invention are chosen according to a hierarchy of
}{\expnd0\expndtw-4\cgrid occurrence. In order to determine the
frequency of restrict ion site occurrence, DNA
}{\expnd-1\expndtw-8\cgrid sequence information corresponding to
nineteen different genes was analyzed using Vector
}{\expnd0\expndtw-3\cgrid NT! software. This search covered a total
of 110,530 nucleotides of DNA sequence. }{ \expnd-1\expndtw-6\cgrid
Results from these analyses were calculated according to the number
of instances of a }{\expnd-1\expndtw-5\cgrid restriction site
occurring within the analyzed 110,530 nucleotides. Restriction sites
were }{\expnd0\expndtw-3\cgrid  then assigned a hierarchical
designation according to four classifications, wherein
}{\expnd-1\expndtw-5\cgrid "common" sites occur greater than 25 times
per 110,530 nucleotides, "lower-frequency 6
}{\expnd-1\expndtw-7\cgrid bp sites" occur between 6-24 t imes per
110,530 nucleotides, and "rare" sites occur between
}{\expnd-1\expndtw-6\cgrid 0-5 times per 110,530 nucleotides. A
partial list of "suitable" }{\f16\fs19\expnd-1\expndtw-6\i\cgrid
enzymes }{\expnd-1\expndtw-6\cgrid is hereby listed according to
their occurrence classifications: \par
}\fi0\li720\ri0\sb324\sl208\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {Common restriction sites: \par
}\qj\fi504\li216\ri504\sb108\sl326\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[01493 Suitable common restriction enzymes
can include, but are not limited to, }{\expnd-1\expndtw-8\cgrid Ase
I}{\f16\fs6\expnd-1\expndtw-8\cgrid , }{ \expnd-1\expndtw-8\cgrid
BamF1 I, Bgl II, Blp I, BstX I, EcoR I, Hine II, Hind 111, Nco I, Pst
I, Sac I, Sac II, }{\expnd-1\expndtw-6\cgrid Spit I, Stu I, Xba I.
\par }\ql\fi576\li144\sb288\sl338\slmult1\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {[0150] Suitable restriction sites that
have a 6 bp recognition site, but have a lower
}{\expnd-1\expndtw-6\cgrid frequency of occurrence, can include, but
are not 



limited to, Aar I, Aat II, AU II, Age I, \par
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\aspalpha\aspnum\nocwrap\adjustright
\cs3\f22\fs16\expnd-1\expndtw-8\cgrid {WO 2007/038276\tab
PCT/US2006/036992 \par }\pard
\s2\qc\sb756\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjust
right \f0\fs20\expnd0\expndtw-4\cgrid {ApaL I, Avr II, BseA I, 13spD
I, BspE I, BstB I, Gra I, Bag I, Eco0109 I, EcoR V, Hpa\line
}{\expnd0\expndtw-3\cgrid Kpn I, Mfe I, Nar  I, Nde I, NgoM IV, Nhe
I, Nsi I, Pail I, SeicA I, Sma I, Spe I, Xho L \par }\pard
\s23\li2808\sb396\sl213\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \plain \cs19\fs20\expnd0\expndtw-2\cgrid {Rare Restriction
sites: \par }\pard
\s2\fi504\li2160\ri2520\sb108\sl360\slmult1\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs3\fs20\expnd0\expndtw-2\cgrid
{[0151] Suitable rare enzymes can include, but are not limited to, AM
I, Nru I, Pac Pme I, Sbf I, Sfi I, PI-Sce  I, I-Sce I, I-Ceu I,
PI-Psp I, I-Tli I, Use I, Sfo I, Asi SI, Sgr Al, Asc I, Mlu I, San
BI, Not!, Sal I, Swa I, Rsr II, Bsi WI, AfIIII, Pvu I, Ngo MW, Me I,
Pip \par }\fi0\li2376\ri0\sl240\slmult1\nowidctlpar\adjustright {Pme
I, Sda I, Sgf I, Sill, and Sse8781 I. \par }\pard
\s23\li2808\sb324\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\plain \cs19\fs20\expnd0\expndtw-4\cgrid {Homing Endonucleases: 



\par }\pard
\s2\qj\fi648\li2160\ri2520\sb144\sl360\slmult1\nowidctlpar\aspalpha\a
spnum\nocwrap\adjustright \plain \cs3\fs20\expnd0\expndtw-2\cgrid
{[0152] Suitable Homing Endonucleases can include, but are not
limited to, I-Sod, PI-Sce I, I-Ceu I, PI-Psp  I, I-Chu I-Cmoe J,
I-Cpa I, I-Cpa H, I-Cre I, I-Cvu I, I-Dmo I,
I\-}{\expnd0\expndtw-4\cgrid Lla I, I-Mso I, I-Nan I, I-Nit
}{\expnd0\expndtw-4\sub\charscalex95\cgrid
I,}{\expnd0\expndtw-4\cgrid  I-Nja I, 1-Pak I, I-Por I, 1-Ppo I,
I-Sca I, I-Sce II, I-Se e III, I\-}{\expnd0\expndtw1\cgrid Sce IV,
I-See V, I-See I-Ssp68031, I-Tev I, I-Toy II, I-Two I, PI-Mga I,
PI-Mtu }{\f16\fs25\expnd0\expndtw1\charscalex75\cgrid L
}{\expnd0\expndtw1\cgrid PI\-}{\expnd0\expndtw-3\cgrid Pfu I, PI-Pfu
II, PI-Pko I, PI-Pko I I, PI-Tfu I, PI-Tfir II, PI-Thy I, and PI-TH
\par }\pard
\s23\li2808\sb288\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\plain \cs19\fs20\expnd0\expndtw-4\cgrid {DETAILED EMBODIMENTS OF THE
INVENTION \par }\pard
\s2\qj\fi648\li2160\ri2952\sb108\sl360\slmult1\nowidctlpar\aspalpha\a
spnum\nocwrap\adjustright \plain \cs3\fs20\expnd-1\expndtw-7\cgrid
{[0153] Individual components of a PE3 vector or transgene are the
Promoter\'95 enhancer module (designated  as "P"), the expressed
protein module ("E"), and/or the }{\expnd-1\expndtw-5\cgrid
3'Regulatory region module ("3"), and can be assembled as modules
transferred from }{\expnd0\expndtw-3\cgrid domain module (or.
"shuttle") vectors into a PE3 docking vecto r (which can also be \par
}\ql\fi0\ri2520\sb72\nowidctlpar\adjustright \expnd0\expndtw-1\cgrid
{referred to as a docking station). FIG. 5 shows a Promoter module,
within a Promoter }{\expnd0\expndtw-4\cgrid vector, which can be
excised and inserted into a PE3 docking vector a re a predetermined
}{\expnd-1\expndtw-5\cgrid docking position. As also shown in FIG. 5,
if higher orders of complexity are needed, the
}{\expnd0\expndtw-3\cgrid assembled PE3 modular transgenes, or other
nucleotide sequences, can then be transferred }{
\expnd0\expndtw-4\cgrid into a multigenic docking vector (also
referred to as a Primary Docking Station Plasmid) or into a locus
targeting docking vector. Each of the five types of cloning vector
plasmids }{\expnd0\expndtw-3\cgrid (Promoter module, Expres sion
module, and 3' Regulatory module vectors, PE3 docking
}{\expnd0\expndtw1\cgrid vectors and multigenic vectors) will be
explained in greater detail to illustrate the
}{\expnd0\expndtw-3\cgrid components incorporated into each. \par
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\par }}}}\pard\plain
\s2\fi576\li288\ri288\sb612\sl-334\slmult0\nowidctlpar\aspalpha\aspnu
m\nocwrap\adjustright \cs3\fs21\expnd-1\expndtw-7\cgrid {[0154]
Domain module docking vectors, also known as "shuttle vectors," which
}{\expnd-1\expndtw-6\cgrid cont ain a multiple cloning site typically
comprising common restriction sites, and flanked }{by a gene pivot,
typically comprising a rare restriction site, and/or HE sites. The
domain }{\expnd-1\expndtw-6\cgrid module docking vector is
constructed from a pUC1 9 backbone, and has the following
modifications to the pUC19 backbone, wherein the sequences are
numbered according to }{the pUC19 Genbank sequence file, Accession #
L09137: \par }{\pntext\pard\plain \fs21\expnd0\expndtw-4\cgrid
1.\tab}\pard
\s16\li648\sb108\sl-254\slmult0\nowidctlpar\jclisttab\tx936{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart1\pnhang\pnsp288{\
pntxta .}}\ls7\aspalpha\aspnum\nocwrap\adjustright  \plain
\cs5\fs21\expnd0\expndtw-4\cgrid {Only sequences from 806 to 2617
(A1l3-Aat2) are used in the Docking Plasmid, \par
}\sb72\sl-240\slmult0\nowidctlpar\adjustright \expnd0\expndtw-3\cgrid
{The BspH1 site at 1729 in pUC19 is mutated from TCATGA to GCATGA,
\par }\sb108\sl-254\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {The Adl site at 1493 in pUC19 is mutated
from AACGTT to AACGCT, \par
}\sb72\sl-248\slmult0\nowidctlpar\adjustright \expnd0\expndtw-4\cgrid
{The Ad l site at 1120 in}{\f16\super\cgrid .}{p1.1C19 is mutated
from AACGTT to CACGCT, \par
}\sb108\sl-247\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {The Ahdl site in pUC19 is mutated from
GACNNNNNGTC to CACNNNNNGTC, \par }\pard
\s2\fi576\li288\ri936\sb72\sl-300\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs3\fs21\expnd-2\expndtw-12\cgrid
{[0155] Sequences encoding BspH1/1-Ppo 1/BspH1 are inserted at the
only }{\expnd-1\expndtw-6\cgrid remaining Bs pH1 site in pUC19
following the mutation step 2 in the list above.. \par
}\ri288\sl-324\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {[0156] The three individual shuttle vectors
of the present invention, Promoter }{\expnd-2\expndtw-10\cgrid Module
Docking Vector, Expression Module Docking Vector, and 3' Regula tory
Module }{\expnd-2\expndtw-11\cgrid Docking Vector, are described in
particular embodiments, and identified as Shuttle Vector
}{\expnd-1\expndtw-6\cgrid Promoter/intron ("SVP"), Shuttle Vector
Expression ("SVE"), and Shuttle Vector }{3'Regulatory ("SV 3"),
respectively. Each is described more fully below. \par
}\fi0\ri0\sb216\sl-212\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {Shuttle Vector P \par
}\qj\fi504\ri504\sb108\sl-310\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {[0157] A SVP is shown in FIG. 10, and it is
a cloning vector plasmid that can be }{\expnd-2\expndtw-11\cgrid used
to prepare promoter and introit sequences for as sembly into a PE3
docking vector }{\expnd-1\expndtw-6\cgrid (transgene construct) as
described herein before. 



\par }\ql\fi576\li216\ri720\sl-289\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {[0158] FIG. 11 shows an example of a SVP
Plasmid comprising the following }{\expnd-1\expndtw-6\cgrid
sequential elements in a MCS, in the order listed: \par
}\fi-288\li792\ri432\sb72\sl-303\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {I. Two non-variable and unique, common
restriction sites that define a 5' insertion
}{\expnd-1\expndtw-7\cgrid site for the mutated pUC19 vector
described above  (for example, AatIl and BlpI), \par
}{\pntext\pard\plain \fs21\expnd2\expndtw10\cgrid 2.\tab}\pard
\s2\fi-288\li864\sb72\sl-248\slmult0\nowidctlpar\jclisttab\tx864{\*\p
n
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart2\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls8\aspalpha\aspnum \nocwrap\adjustright
\expnd2\expndtw10\cgrid {A T7 primer site, \par
}\ri288\sb108\sa180\sl-311\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {A non-variable and unique, common
restriction site that allows efficient cloning of
}{\expnd-1\expndtw-8\cgrid a shuttle vector module downstream of the
T7 primer si te (for example, Eco01091), \par
}\pard\plain\sect\sectd\stextflow0\marglsxn2130\margrsxn2168\margtsxn
2087\margbsxn2875\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxcolumn\sh
pbxignore\shpbypara\shpbyignore\shpleft0\shptop11562\shpright7560\shp
bottom11759\shpfhdr0\shpwr2\shpwrk0
\shpfblwtxt1\shpz49\shplid1075{\sp{\sn shapeType}{\sv 202}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
2}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn dxTextLeft}{\sv 0}}{\sp{\sn
dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{ \sn
dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
dyWrapDistBottom}{\sv 0}}{\sp{\sn pWrapPolygonVertices}{\sv 8;5;
(-62,0);(-62,21600);(21662,21600);(21662,0);(-62,0)}}{\sp{ \sn
fEditedWrap}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn fillColor}{\sv
16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn lTxid}{\sv 22601772}}{\shptxt \pard\plain\pard\plain
\s2\li3312\sl196\slmult1\nowidctlpar\aspalpha
\aspnum\nocwrap\adjustright \cs3\fs21\expnd-2\expndtw-10\cgrid {- 38
- \par }}}}\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft-2163\shptop-1851\shpright9538\shpbottom-1851\shpfhdr0\shpwr2\shpwr
k0\shpfblwtxt0\shpz50\shplid1076{ \sp{\sn shapeType}{\sv 20}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
2}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn shapePath}{\sv 4}}{\sp{\sn
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv
4445}}{\sp{\sn fArrowheadsOK} {\sv 1}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv
0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn dxWrapDistBottom}{\sv
0}}{\sp{\sn lineColor}{\sv 0}}}}}\pard\plain
\s2\li72\sl225\slmult1\nowidctlpar\tqr
\tx7524\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs19\expnd-1\expndtw-6\cgrid {WO 2007/038276\tab
PCT/US2006/036992 \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-7\cgrid 4.\tab}\pard
\s2\fi-288\li720\ri504\sb432\sl314\slmult1\nowidctlpar\jclisttab\tx72



\aspnum\nocwrap\adjustright \f0\fs21\expnd-1\expndtw-7\cgrid {A fixed
grouping of non-variable rare restrictima.sites that define
}{\f10\fs23\cgrid the }{5' portion of the promoter module (for
example, AsiSI and SgrAI), \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-7\cgrid 4.\tab}\pard
\s24\fi-288\li720\ri576\sb108\sl338\slmult1\nowidctlpar\jclisttab\tx7
20{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart5\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls9\aspalpha \aspnum\nocwrap\adjustright
\plain \cs5\fs21\expnd-1\expndtw-6\cgrid {A variable MS comprising
any grouping of common or rare restriction sites that
}{\expnd0\expndtw-4\cgrid are unique to the shuttle vector (for
example, the series of restriction sites } {\expnd0\expndtw-2\cgrid
illustrated in FIG. Ii), \par
}\sb72\sl336\slmult1\nowidctlpar\adjustright \expnd-1\expndtw-7\cgrid
{A fixed grouping of non-variable rare restriction sites that define
the 3' portion of }{\expnd-1\expndtw-6\cgrid the promoter module (for
example, Pad, Ascl, and Mlul) \par
}\ri504\sl340\slmult1\nowidctlpar\adjustright {A non-variable and
unique, common restriction site that allows efficient cloning of a
shuttle vector module upstream of the T3 primer site (for example,
BspEI) \par }{\pntext\pard\plain \fs21\expnd-1\expndtw-7\cgrid
4.\tab}\pard
\s2\fi-288\li720\sb72\sl254\slmult1\nowidctlpar\jclisttab\tx720{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart6\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls9\aspalpha\aspnum \nocwrap\adjustright
\plain \cs3\fs21\cgrid {A reverse-orientation 13 primer site, and
\par }{\pntext\pard\plain \fs21\expnd-1\expndtw-7\cgrid 4.\tab}\pard
\s24\fi-288\li720\ri648\sb72\sl343\slmult1\nowidctlpar\jclisttab\tx72
0{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart7\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls9\aspalpha \aspnum\nocwrap\adjustright
\plain \cs5\fs21\expnd-1\expndtw-8\cgrid {Two non-variable and
unique, common restriction sites that define a 3' insertion site for
the mutated pUC19 veaor described above (for example, PmeI and SapI).
\par }\pard
\s2\fi576\ri504\sb288\sl336\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \cs3\fs21\expnd-1\expndtw-8\cgrid {[0159] In an
alternative example, the fixed grouping of non-variable rare
restriction }{\expnd-1\expndtw-5\cgrid site s that define the 5'
portion of the promoter module (the GPI gene pivot) comprise AsiS I,
Pac I and Sbf I, and the rare restriction sites that define the 3'
portion of the promotor }{\expnd-1\expndtw-6\cgrid module (the GP2
gene pivot) comprise Fse I, Asc  I and Mlu I. In a more specific
example, the GPI gene pivot consists of the sequence of AsiS I, Pac
Land Sbf I, and the GP2 gene }{\expnd-1\expndtw-7\cgrid pivot
consists of the sequence of Fse I, Asc I and Mlu
}{\f10\fs23\expnd-1\expndtw-7\cgrid I. \par
}\fi0\ri0\sb216\sl244\slmult1\nowidctlpar\adjustright {Shuttle Vector
E (SVE) \par
}\qj\fi576\ri792\sb72\sl338\slmult1\nowidctlpar\adjustright
\expnd-2\expndtw-10\cgrid {[0160] A SVE shown in FIG. 12, is a
cloning vector plasmid that can be used to }{\expnd-1\expndtw-9\cgrid
prepare sequences to be expressed by the transgene, for m odular
assembly into the PE3 }{\expnd-1\expndtw-7\cgrid vector (transgene



\par }{\pntext\pard\plain \fs21\expnd-1\expndtw-8\cgrid 1.\tab}\pard
\s24\fi-288\li648\ri792\sb108\sl326\slmult1\nowidctlpar\jclisttab\tx6
48{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart1\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls10\aspalpha \aspnum\nocwrap\adjustright
\plain \cs5\fs21\expnd-1\expndtw-8\cgrid {Two non-variable and
unique, common restriction sites that define a 5' insertion
}{\expnd-1\expndtw-7\cgrid site for the mutated pUCI9 vector
described above }{\f10\fs23\expnd-1 \expndtw-7\cgrid (for
}{\expnd-1\expndtw-7\cgrid example, BlpI), \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-8\cgrid 1.\tab}\pard
\s2\fi-288\li648\sl247\slmult1\nowidctlpar\jclisttab\tx648{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart2\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls10\aspalpha\aspnum\nocwrap \adjustright
\plain \cs3\fs21\expnd1\expndtw8\cgrid {A T7 primer site, \par
}{\pntext\pard\plain \fs21\expnd-1\expndtw-8\cgrid 1.\tab}\pard
\s24\fi-288\li648\ri576\sb72\sl340\slmult1\nowidctlpar\jclisttab\tx64
8{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart3\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls10\aspalpha \aspnum\nocwrap\adjustright
\plain \cs5\fs21\expnd-1\expndtw-7\cgrid {A non-variable and unique,
common restriction site that allows efficient cloning of
}{\expnd-1\expndtw-9\cgrid a shuttle vector module downstream of the
17 primer site (for example, Eco 01091), \par
}\pard\plain\sect\sectd\stextflow0\marglsxn2145\margrsxn2513\margtsxn
2156\margbsxn3004\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxpage\shpb
xignore\shpbypage\shpbyignore\shpleft2145\shptop1964\shpright9648\shp
bottom2156\shpfhdr0\shpwr2\shpwrk0
\shpfblwtxt1\shpz51\shplid1077{\sp{\sn shapeType}{\sv 202}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
1}}{\sp{\sn posrelv}{\sv 1}}{\sp{\sn dxTextLeft}{\sv 0}}{\sp{\sn
dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{ \sn
dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
dyWrapDistBottom}{\sv 0}}{\sp{\sn pWrapPolygonVertices}{\sv 8;5;
(-62,0);(-62,21600);(21662,21600);(21662,0);(-62,0)}}{\sp{ \sn
fEditedWrap}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn fillColor}{\sv
16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn lTxid}{\sv 1387417950}}{\shptxt \pard\plain\pard\plain
\s2\sl228\slmult1\nowidctlpar\tqr\tx7496
\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs18\expnd-1\expndtw-6\cgrid {WO 2007/038276\tab
}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par
}}}}{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\sh
pleft0\shptop11364\shpright7200\shpbottom11561\shpfhdr0\shpwr2\shpwrk
0\shpfblwtxt1\shpz52\shplid1078{\sp{\sn shapeType}{\sv 202}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp {\sn posrelh}{\sv
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dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{\sn
dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
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fEditedWrap}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn fillColor}{\sv
16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{ \sn fBehindDocument}{\sv



\par }}}}{\pntext\pard\plain \fs21\expnd-1\expndtw-6\cgrid
4.\tab}\pard
\s2\fi-288\li720\ri144\sb612\sl-300\slmult0\nowidctlpar\jclisttab\tx7
20{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart4\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls11\aspalpha \aspnum\nocwrap\adjustright
\plain \cs3\fs21\expnd-1\expndtw-6\cgrid {A fixed grouping of
non-variable rare restriction sites that define the 5' portion of the
expression module (for example, Pad, AscI, and Mlul), \par
}\ri72\sb108\sl-310\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {A variable MCS consisting of any grouping
of common or rare restriction sites that }{\expnd0\expndtw-2\cgrid
are unique to the shuttle vector (for example, the series of re
striction sites }{\expnd-1\expndtw-6\cgrid illustrated in FIG. 13),
\par }\ri216\sb72\sl-300\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {A fixed grouping of non-variable rare
restriction sites that define the 3' portion of
}{\expnd-1\expndtw-6\cgrid the expression module (for example, SnaBI,
Not!, and Sall), \par }\ri72\sl-314\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {A non-variable and unique, common
restriction site that allows efficient cloning of a shuttle vector
module upstream of the T3 primer site (for example, BspEI) \par
}\ri0\sl-254\slmult0\nowidctlpar\adjustright \expnd0\expndtw0\cgrid
{A reverse-orientation T3 primer site, and \par
}\ri360\sb108\sl-314\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-8\cgrid {Two non-variable and unique, common
restriction sites that define a 3' insertion
}{\expnd-1\expndtw-7\cgrid site for the mutated pUC19 vector
described above (for example,  PmeI). \par }\pard
\s2\fi576\ri72\sb252\sl-329\slmult0\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \expnd-1\expndtw-7\cgrid {[0162] In an alternative
example, the fixed grouping of non-variable rare restriction
}{\expnd-1\expndtw-5\cgrid sites that define th e 5' portion of the
expression module (the GP2 gene pivot) comprise Fse }{I, Asc I and
Mlu I, and the rare restriction sites that define the 3' portion of
the expression }{\expnd0\expndtw-1\cgrid module (the GP3 gene pivot)
comprise SnaB I, Not I, and Sal  I. In'a more specific
}{\expnd0\expndtw-2\cgrid example, the 0P2 gene pivot consists of the
sequence of Fse I, Asc land Mlu land the }{GP3 gene pivot consists of
the sequence of SnaB I, Not I, and Sal I. \par
}\fi0\ri0\sb180\sl-262\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {Shuttle Vector 3 (SV3) \par
}\fi576\ri360\sb108\sl-300\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {[0163] SV3, shown in FIG. 14, is a cloning
vector plasmid that can be used to }{\expnd-2\expndtw-10\cgrid
prepare 3'Regulatory sequences, for assembly into a PE3 vec tor
(transgene construct) as }{\expnd-1\expndtw-6\cgrid described herein
before. \par }\ri576\sl-293\slmult0\nowidctlpar\adjustright
\expnd-2\expndtw-11\cgrid {[0164] In FIG. 15, an example of an SV3
plasmid can comprise the following }{\expnd-1\expndtw-6\cgrid
elements in the MCS, in the order listed: \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-8\cgrid 1.\tab}\pard
\s2\fi-360\li648\ri360\sb72\sl-318\slmult0\nowidctlpar\jclisttab\tx64
8{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart1\pnindent360\pnha



\aspnum\nocwrap\adjustright \expnd-1\expndtw-8\cgrid {Two
non-variable and unique, common restriction sites that define a 5'
insertion }{\expnd-1\expndtw-7\cgrid site for the mutated pUC19
vector described above (for example, Blp1), \par
}\ri0\sl-240\slmult0\nowidctlpar\adjustright \expnd1\expndtw8\cgrid
{A T7 primer site, \par
}\ri216\sb108\sa468\sl-321\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-7\cgrid {A non-variable and unique, common
restriction site that allows efficient cloning of a shuttle vector
module downstream of the T7 primer (for example, Eco01091), \par
}\pard\plain\sect\sectd\stextflow0\marglsxn2121\margrsxn2177\margtsxn
2080\margbsxn2718\linex0\sectdefaultcl\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore
\shpleft-2138\shptop-1851\shpright9563\shpbottom-1851\shpfhdr0\shpwr2
\shpwrk0\shpfblwtxt0\shpz53\shplid1079{\sp{\sn shapeType}{\sv
20}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn
posrelh}{\sv 2}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn shapePath}{ \sv
4}}{\sp{\sn fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn
lineWidth}{\sv 4445}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn
fBehindDocument}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dxWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{ \sn
dxWrapDistBottom}{\sv 0}}{\sp{\sn lineColor}{\sv 0}}}}}\pard\plain
\s2\li72\sl-179\slmult0\nowidctlpar\tqr\tx7513\aspalpha\aspnum\nocwra
p\adjustright \cs3\f10\fs19\expnd-1\expndtw-8\cgrid {WO
2007/038276\tab }{\expnd0\expndtw0\cgrid \'95 PCTfUS2006/03 6992 \par
}{\pntext\pard\plain \fs20\expnd0\expndtw-3\cgrid 4.\tab}\pard
\s2\fi-288\li720\ri504\sb432\sl-303\slmult0\nowidctlpar\jclisttab\tx7
20{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pndec\pnstart4\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls13\aspalpha \aspnum\nocwrap\adjustright
\f0\fs20\expnd0\expndtw-3\cgrid {A fixed grouping of nOn-variable
rate restriction sites that define the 5' portion of
}{\expnd0\expndtw-2\cgrid the 3'Regulatory module (for example,
SnaBl, Not!, and Sall), \par }{\pntext\pard\plain
\fs20\expnd0\expndtw-3\cgrid 4.\tab}\pard
\s25\fi-288\li720\ri504\sb108\sl-310\slmult0\nowidctlpar\jclisttab\tx
720{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pndec\pnstart5\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls13\aspalpha \aspnum\nocwrap\adjustright
\plain \cs19\fs20\expnd0\expndtw-4\cgrid {A variable MCS consisting
of am) gmuping of common or rare restriction sites that
}{\expnd0\expndtw1\cgrid are unique to the shuttle vector (for
example, the series of restriction sites  }{\expnd0\expndtw-2\cgrid
illustrated in FIG. 15), \par
}\ri576\sb72\sl-306\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {A fixed grouping of non-variable rare
restriction sites that define the 3' portion of
}{\expnd0\expndtw0\cgrid the 3'Regulatory module (for example, Swa;
Rag and BsiWO, \par }\ri504\sl-299\slmult0\nowidctlpar\adjustright {A
non-variable and unique, non-rare restriction site that allows
efficient cloning of a shuttle vector module upstream of the T3
primer site (for example, BspEI), \par }{\pntext\pard\plain
\fs20\expnd0\expndtw-3\cgrid 4.\tab}\pard
\s2\fi-288\li720\sb108\sl-246\slmult0\nowidctlpar\jclisttab\tx720{\*\



\par }{\pntext\pard\plain \fs20\expnd0\expndtw-3\cgrid 4.\tab}\pard
\s25\fi-288\li720\ri720\sb72\sl-310\slmult0\nowidctlpar\jclisttab\tx7
20{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pndec\pnstart7\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls13\aspalpha \aspnum\nocwrap\adjustright
\plain \cs19\fs20\expnd0\expndtw-4\cgrid {Two non-variable and
unique, non-rare restriction sites that define a 3' insertion
}{\expnd0\expndtw-3\cgrid site for the mutated pUC19 vector described
above (for example, Pmel). \par }\pard
\s2\fi576\li72\ri432\sb288\sl-328\slmult0\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \cs3\fs20\expnd0\expndtw-4\cgrid {[0165]
In an alternative example, the fixed grouping of non-variable rare
restriction }{\expnd0\expndtw-1\cgrid  sites that define the 5'
portion of the expression module (the GP3 gene pivot) comprise
}{\expnd0\expndtw0\cgrid SnaB I, Not I, and Sal I, and the rare
restriction sites that define the 3' portion of the
}{\expnd0\expndtw-2\cgrid expression module (the GP 4
gene}{\f16\expnd0\expndtw-2\super\cgrid .}{\expnd0\expndtw-2\cgrid
pivot) comprise Swa I, Rsr II and }{\f16\expnd0\expndtw-2\sub\cgrid
,}{\expnd0\expndtw-2\cgrid BsiW I. In a more
}{\expnd0\expndtw-1\cgrid specific example, the GP3 gene pivot
consists o f the sequence of Snail I, Not I, and Sal I
}{\expnd0\expndtw-3\cgrid and the GP4 gene pivot consists of the
sequence of Swa I, Rsr II and BsiW I. \par
}\fi504\ri504\sb72\sl-310\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {[0166] The PE3 docking vector (PE3 Docking
Plasmid) shown in FIG. 6 comprises }{\expnd0\expndtw-3\cgrid a pUC19
backbone modified as in the above example. \par
}\ri864\sl-300\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {[0167] The multiple cloning site (MCS) in
the PE3 Docking Plasmid, shown in }{\expnd0\expndtw-3\cgrid FIG. 7,
comprises the following sequential elements, in the order listed:
\par }\fi0\li288\ri0\sl-254\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {I. Three non-variable and unique common
restriction sites that define a 5' insertion \par
}\li576\ri576\sl-296\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {site for the mutated pUC19 vector described
abov.e (for example, Ant II, up I, and }{\expnd0\expndtw0\cgrid
Eco0109 I), \par }{\pntext\pard\plain \fs20\expnd2\expndtw12\cgrid
2.\tab}\pard
\s2\fi-288\li648\sb108\sl-239\slmult0\nowidctlpar\jclisttab\tx648{\*\
pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pndec\pnstart2\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls14\aspalpha\aspnum \nocwrap\adjustright
\expnd2\expndtw12\cgrid {A T7 primer site. \par
}\fi0\li360\sb72\sl-297\slmult0\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {A first unique HE site (for example, I-Scel
(here}{\f16\sub\cgrid ;}{ in a forward orientation)), \par
}{\pntext\pard\plain \fs20\expnd2\expndtw12\cgrid 2.\tab}\pard
\s25\fi-288\li648\ri720\sl-317\slmult0\nowidctlpar\jclisttab\tx648{\*
\pn
\pnlvlbody\ilvl0\pnf0\pnfs20\pnulnone\pndec\pnstart3\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls14\aspalpha\aspnum \nocwrap\adjustright
\plain \cs19\fs20\expnd-1\expndtw-5\cgrid {A pair of non-variable and
unique, common restriction sites flanking random



\par
}\pard\plain\sect\sectd\stextflow0\marglsxn2023\margrsxn2275\margtsxn
2207\margbsxn164\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxpage\shpbx
ignore\shpbypage\shpbyignore\shpleft2023\shptop2022\shpright9590\shpb
ottom2207\shpfhdr0\shpwr2\shpwrk0
\shpfblwtxt1\shpz54\shplid1080{\sp{\sn shapeType}{\sv 202}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
1}}{\sp{\sn posrelv}{\sv 1}}{\sp{\sn dxTextLeft}{\sv 0}}{\sp{\sn
dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{ \sn
dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
dyWrapDistBottom}{\sv 0}}{\sp{\sn pWrapPolygonVertices}{\sv 8;5;
(-62,0);(-62,21600);(21662,21600);(21662,0);(-62,0)}}{\sp{ \sn
fEditedWrap}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn fillColor}{\sv
16777215}}{\sp{\sn fillOpacity}{\sv 0}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn lTxid}{\sv 3637863875}}{\shptxt \pard\plain\pard\plain
\s2\li72\sl218\slmult1\nowidctlpar\tqr\tx7560
\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs18\expnd-1\expndtw-6\cgrid {WO 2007/038276\tab
}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par
}}}}{\pntext\pard\plain \fs21\expnd-1\expndtw-7\cgrid 5.\tab}\pard
\s2\fi-288\li792\ri504\sb720\sl360\slmult1\nowidctlpar\jclisttab\tx79
2{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart5\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls15\aspalpha \aspnum\nocwrap\adjustright
\plain \cs3\fs21\expnd-1\expndtw-7\cgrid {A fixed grouping of
non-variable rare restriction sites that define the 5' portion of the
promoter module. Examples of non-variable rare restriction sites for
use as }{\expnd-1 \expndtw-6\cgrid pivots at the 5' end of the
promoter module preferably include AsiS I, Peel, and Sfo I, but can
also include Pvtil, AsiSI, and SgrA I. \par }{\pntext\pard\plain
\fs21\expnd-1\expndtw-7\cgrid 5.\tab}\pard
\s24\fi-288\li792\ri432\sb72\sl324\slmult1\nowidctlpar\jclisttab\tx79
2{\*\pn
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart6\pnindent288\pnha
ng\pnsp288{\pntxta .}}\ls15\aspalpha \aspnum\nocwrap\adjustright
\plain \cs5\fs21\expnd-2\expndtw-11\cgrid {Random nucleotide
sequences that can serve as a Promoter/intron acceptor module
}{\expnd0\expndtw0\cgrid (RNAS-P), \par
}\ri360\sb108\nowidctlpar\adjustright \expnd0\expndtw-3\cgrid {A
fixed grouping of non-variable rare restriction sites that define the
shared }{\expnd-1\expndtw-7\cgrid junction between the 3' portion of
the Promoter/intron module and the 5' portion  of
}{\expnd-1\expndtw-6\cgrid the Expression module. Examples of
non-variable rare restriction sites for
}{\f10\fs24\expnd-1\expndtw-6\i\charscalex80\cgrid use
}{\expnd-1\expndtw-6\cgrid as }{pivots at the 3' end of the promoter
module preferably include  Fsel, AscI and }{\expnd0\expndtw-4\cgrid
Mlul, but can also include Pad. \par
}\ri792\sb72\sl316\slmult1\nowidctlpar\adjustright
\expnd-2\expndtw-12\cgrid {Random nucleotide sequences that can serve
as an expression acceptor module }{\expnd0\expndtw0\cgrid (RNAS-E),
\par }\pard
\s2\qj\fi-216\li648\ri432\sb72\sl360\slmult1\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs3\fs21\expnd-1\expndtw-6\cgrid {9,



\aspnum\nocwrap\adjustright \plain \cs5\fs21\expnd-2\expndtw-11\cgrid
{Random nucleotide sequences that can serve as a 3'Regulatory domain
acceptor }{\expnd-1\expndtw-6\cgrid module (RNAS-3), \par
}\ri576\sb108\sl240\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-6\cgrid {A fixed grouping of non-variable
}{\f10\fs24\i\charscalex80\cgrid rare }{restriction sites that define
the 3' portion of }{\expnd-1\expndtw-7\cgrid the 3 'Regulatory module
(for example, Swa 1, Rsr II, and BsiW
}{\fs27\expnd-1\expndtw-7\charscalex105\cgrid 0, \par
}{\pntext\pard\plain \fs21\expnd-2\expndtw-11\cgrid 10.\tab}\pard
\s2\fi-288\li720\ri720\sl360\slmult1\nowidctlpar\jclisttab\tx720{\*\p
n
\pnlvlbody\ilvl0\pnf0\pnfs21\pnulnone\pndec\pnstart11\pnindent288\pnh
ang\pnsp288{\pntxta .}}\ls16\aspalpha\aspnum \nocwrap\adjustright
\plain \cs3\fs21\expnd-2\expndtw-11\cgrid {A pair of non-variable and
unique, common restriction sites flanking a random
}{\expnd-2\expndtw-12\cgrid nucleotide sequence of DNA that can serve
as a chromatin modification domain }{ \expnd-1\expndtw-7\cgrid
acceptor module (RNAS-CMD-2) (for example, Xho I and Nhe I), \par
}\ri432\nowidctlpar\adjustright \expnd-1\expndtw-9\cgrid {A second
unique HE site (here, identical to that in item 3 above (JScel), and
also in }{\expnd-1\expndtw-7\cgrid reverse orientation). It has
recently been observed, however, that if the two u nique
}{\expnd-2\expndtw-10\cgrid HE sites are identical to one another and
hi reverse orientation, there can occur an }{\expnd-1\expndtw-7\cgrid
unfavorable recombination event. Therefore, it may be preferred to
use a second }{\expnd-1\expndtw-6\cgrid un ique HE site that is not
identical to the first unique RE site. \par
}\ri0\sa360\sl314\slmult1\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {A }{\f10\fs22\cgrid 1.3 }{primer site in
reverse orientation, and \par }\pard\plain
\li4032\ri1418\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\fs24\cgrid {{\*\shppict{\pict{\*\picprop\shplid1081{\sp{\sn
shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv
0}}{\sp{\sn pibName}{\sv _Pic55}}{\sp{ \sn pibFlags}{\sv 1}}{\sp{\sn
fillColor}{\sv 268435473}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn
fLine}{\sv
0}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb
0\picw3720\pich4849\picwgoal2110\pichgoal2750\pngblip\bliptag3994859{
\*\blipuid 003cf4eb019d43aab41cb6939446106e}
89504e470d0a1a0a0000000d49484452000001250000017e0100000000ec5531ee000
000097048597300001ec100001ec101c3695453000002a5494441546881
edda3d72e240100560aa1c6cc811749439da841b7284390a21214750b91c906c954c1
1581483b48b57b2344377f3106d59b2e70506c147f718041afd2c6a32e7
707141ab1252474845d152d5e81d7fb6dad6b56fee5a51056bd85446dfc643ea0c29a
ce36c944594378a1db9bc416aa758ab4e6a82cadbfed20a52bf1055b1aa
bf502d91d1fb0c5216daa661aaa69421e4443ec7efa0d6f7d42a15d5ab1db04e1435b
d42846a27aa23fdcc200544516d145531f6e88da2baddf1a0a8b08e494d 



435db635b2dac20aeb38ae72772bee1541c72a839441149b589d21e521c574b4d4a3d
5308575949f3690ca146bd5f350cf903a2876bc84ff96f7d5465025a4ba
e9440175e493d4950a3ec4f8fda555fcb9d38aebe8a071616aa9a8b08e72924aea07a
a1c522e5206ea88a9ab0cdb87917ec03af5c722ca8baa9d435f8e143daa
90f454ce907fcd1e5f27b68a0aeb082a3366c735a49c62c7a492fa0ae59adb1705857
59c803a74df70b1d6c71e7facb2fe4299418aabd53e9ebfff3d56f2b856
ff55b371baf14e48aadb75933abedae801ba968d4a92ca43aad9641e65d5e404a92eb
27290ca14559ba4e6aa4a48ed11b57d11d5bab93d888a8ea80a4869769c
862a47579e3f4c16d44214564bc820f506296a9a70adf69062ce457ec6ff6854541e6
ef7fb39f5950314926fa2e2130e8c7ad25397cb4a00851d539092d43c55
7c9e9456f171225a95582d685c71924a2aa97bd50a524b483948857944c5d3305ac5d
3b047147b6651ccc86a07a9e296c2ae276f335395138a9d830d506c06a9
93a2c23adea9368a0aeb9894ba7adfd76cb70b05a5b2f6ce6fa916a63ee220d5cfd72
9f9cac056f157035dd7e22ab2e3da878af9397a0e157d1d5d78306dc11c
6cc8a371d1d76121f38935345330e07c029ec1ec6eaa0a9ae7802a0b16ff023189bae
35bc3719d0000000049454e44ae426082 }} \par
}\sect\sectd\stextflow0\marglsxn0\margrsxn215\margtsxn268\margbsxn288
7\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxpage\shpbxignore\shpbypag
e\shpbyignore\shpleft-57\shptop13637\shpright11643\shpbottom13834\shp
fhdr0\shpwr2\shpwrk0\shpfblwtxt1\shpz56 \shplid1082{\sp{\sn
shapeType}{\sv 202}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv
0}}{\sp{\sn posrelh}{\sv 1}}{\sp{\sn posrelv}{\sv 1}}{\sp{\sn
dxTextLeft}{\sv 0}}{\sp{\sn dyTextTop}{\sv 0}}{\sp{\sn
dxTextRight}{\sv 0}}{\sp{\sn dyTextBottom}{\sv 0}}{ \sp{\sn
dxWrapDistLeft}{\sv 0}}{\sp{\sn dyWrapDistTop}{\sv 0}}{\sp{\sn
dxWrapDistRight}{\sv 0}}{\sp{\sn dyWrapDistBottom}{\sv 0}}{\sp{\sn
pWrapPolygonVertices}{\sv 8;5;(-62,0);(-62,21600);(21662,21600);
(21662,0);(-62,0)}}{\sp{\sn fEditedWrap}{\sv 0}}{\sp{ \sn fLine}{\sv
0}}{\sp{\sn fillColor}{\sv 16777215}}{\sp{\sn fillOpacity}{\sv
0}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn lTxid}{\sv
474283265}}{\shptxt \pard\plain\pard\plain
\s2\li5544\sl196\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \cs3 \fs21\cgrid {-42 - \par }}}}\pard\plain
\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \fs24\cgrid
{{\shp{\*\shpinst\shpbxcolumn\shpbxignore\shpbypara\shpbyignore\shple
ft0\shptop6\shpright11701\shpbottom6\shpfhdr0\shpwr2\shpwrk0\shpfblwt
xt0\shpz57\shplid1083{\sp{ \sn shapeType}{\sv 20}}{\sp{\sn
fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn posrelh}{\sv
2}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn shapePath}{\sv 4}}{\sp{\sn
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineWidth}{\sv
4445}}{\sp{\sn fArrowheadsOK}{ \sv 1}}{\sp{\sn fBehindDocument}{\sv
0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistTop}{\sv
0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn dxWrapDistBottom}{\sv
0}}{\sp{\sn lineColor}{\sv 0}}}}}\pard\plain
\s2\li2160\sb1800\nowidctlpar\tqr\tx9647 



\aspalpha\aspnum\nocwrap\adjustright
\cs3\f10\fs18\expnd-1\expndtw-6\cgrid {WO 2007/038216\tab
}{\expnd0\expndtw0\cgrid PCT/US2006/036992 \par }\pard
\s2\qj\fi-288\li2736\ri2448\sb720\sl360\slmult1\nowidctlpar\aspalpha\
aspnum\nocwrap\adjustright \f0\fs21\cgrid {15. Four non-variable and
unique common restriction sites that define a 3' insertion site for
the mutated pUC19 vectof described ab ove (for example, BspE I, Pme
I, Sap I, }{\expnd0\expndtw-4\cgrid and Bspfl l). \par
}\fi576\li2160\sb288\nowidctlpar\adjustright \expnd-1\expndtw-7\cgrid
{[0168] In an alternative example, the fixed grouping of non-variable
rare restriction }{\expnd-1\expndtw-5\cgrid sites that define the 5'
portion of the promoter module (the GPI g ene pivot) comprise AsiS
}{\expnd-1\expndtw-6\cgrid I, Pac I and Sbf I; the rare restriction
sites that define the 3' portion of the promoter module
}{\expnd-1\expndtw-8\cgrid and the 5' portion of the expression
module (the GP2 gene pivot) comprise Fse I , Asc I and
}{\expnd-1\expndtw-6\cgrid Mini; the rare restriction sites that
define the 3' portion of the expression
}{\f16\fs20\expnd-1\expndtw-6\i\cgrid module
}{\expnd-1\expndtw-6\cgrid and the \par
}\fi0\ri2736\sb72\nowidctlpar\adjustright \expnd-1\expndtw-6\cgrid
{5' portion of the 3' regulatory module (the 3P3 gene pivot) comprise
SnaB I, Not I, and Sal I; and the rare restriction sites that define
the 3' portion of the 3' regulatory module }
{\expnd-1\expndtw-9\cgrid (the GP4 gene pivot) comprise Swa I Rsr IT
and BsiW I. \par }\pard
\s26\fi576\li2160\ri2448\sb288\sl360\slmult1\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs5\fs21\expnd-1\expndtw-6\cgrid
{[0169] In a more specific example, the GPI gene pivot consists of
the sequence of }{\expnd-1\expndtw-5 \cgrid AsiS I, Pac land Sbf I,
the 6P2 gene pivot consists of the sequence of Fse I, Asc I and Mlu
}{\expnd0\expndtw-4\cgrid I, the GP3 gene pivot consists of the
sequence of SnaB 1, Not I, and Sal I, and the 0P4
}{\expnd-1\expndtw-7\cgrid gene pivot cons ists of the sequence of
Swa I Rsr H and BsiW I. \par }\pard
\s2\li2160\sb288\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\plain \cs3\fs21\expnd-1\expndtw-6\cgrid {The Multigenic Docking
Vector: \par }\pard
\s26\fi576\li2160\ri2448\sb72\sl360\slmult1\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs5\fs21\expnd0\expndtw-3\cgrid
{[0170] FIG. 16 shows a multigenic docking vector that comprises a
pUC19 }{\expnd-2\expndtw-11\cgrid backbone i dentical to that of the
PE3 Docking Vector except for the
}{\f16\fs20\expnd-2\expndtw-11\i\cgrid inclusion
}{\expnd-2\expndtw-11\cgrid of additional }{\expnd-1\expndtw-5\cgrid
restriction sites to create moditle boundaries to flank vector
backbone modules . These }{\expnd-2\expndtw-11\cgrid backbone modules
include a Replication Host Selector (RHS) gene module and a Origin of
}{\expnd-1\expndtw-5\cgrid Replication gene module (OR1). The RHS is
defined by the vector backbone pivot (VB) }{\expnd-1\expndtw-6 \cgrid
Ant II, a DNA sequence encoding a Replication Host Selector Gene, and
two additional }{\expnd-1\expndtw-5\cgrid vector backbone pivots Age
I and Avr H. The RES module in FIG. 16 is defined by the
}{\expnd-1\expndtw-6\cgrid vector backbone pivot VB- 1 = Aat II, the
RHS Module = Ampicillin Resistance gene, and










