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PROTEINS AND NUCLEIC ACIDS USEFUL
IN VACCINES TARGETING PSEUDOMONAS
AERUGINOSA

FIELD OF THE INVENTION

[0001] The present invention relates to the field of anti-
microbial prophylaxis and therapy. In particular the present
invention relates to novel proteins and polynucleotides
derived from Pseudomonoas aeruginosa. The invention
further relates to vectors comprising the polynucleotides,
transformed host organisms expressing the polynucleotides,
antibodies (mono- or polyclonal) specific for the polypep-
tides as well as diagnostic, prophylactic and therapeutic uses
and methods. Finally, also methods of preparation are part of
the invention.

BACKGROUND OF THE INVENTION

[0002] Pseudomonas aeruginosa is an opportunistic gram-
negative pathogen. It represents a major course of hospital-
aquired infections, especially in burnt and other immuno-
compromised patients, including transplant or cancer
patients. Therefore, it is regarded as a “problem microbe” in
human medicine.

[0003] Many efforts have been made so far in order to
develop a vaccine against Pseudomonas aeruginosa. For
example, in the EP-0 297 291 the complete amino acid-
sequence of the outer membrane protein F, as well as the
nucleotide sequence coding for OprF is disclosed. In the
EP-0 357 024 the complete amino acid sequence of the outer
membrane protein 1 and, additionally, the nucleotide
sequence coding for Oprl is shown. Furthermore, with both
proteins it was shown that they may be useful for conferring
immunoprotection against Pseudomonas aeruginosa to an
animal or human proband. However, improvement of pro-
cedures of vaccination against and treatment of a lethal
Pseudomonas aeruginosa infection is still an object.
[0004] Vaccination is considered to be a very effective
method of preventing infectious diseases in human and
veterinary health care. Vaccination is the administration of
immungenically effective amounts of antigenic material (the
vaccine) to produce immunity to a disease/disease-causing
pathogenic agent. Vaccines have contributed to the eradica-
tion of smallpox, the near eradication of polio, and the
control of a variety of diseases, including rubella, measles,
mumps, chickenpox, typhoid fever.

[0005] Before “the genomic era”, vaccines were based on
killed or live attenuated, microorganisms, or parts purified
from them. Subunit vaccines are considered as a modern
upgrade of these types of vaccine, as the subunit vaccines
contain one or more protective antigens, which are more or
less the weak spot of the pathogen. Hence, in order to
develop subunit vaccines, it is critical to identify the pro-
teins, which are important for inducing protection and to
eliminate others.

[0006] An antigen is said to be protective if it is able to
induce protection from subsequent challenge by a disease-
causing infectious agent in an appropriate animal model
following immunization.

[0007] The empirical approach to subunit vaccine devel-
opment, which includes several steps, begins with pathogen
cultivation, followed by purification into components, and
then testing of antigens for protection. Apart from being time
and labour consuming, this approach has several limitations
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that can lead to failure. It is not possible to develop vaccines
using this approach for microorganisms, which cannot easily
be cultured and only allows for the identification of the
antigens, which can be obtained in sufficient quantities. The
empirical approach has a tendency to focus on the most
abundant proteins, which in some cases are not immuno-
protective. In other cases, the antigen expressed during in
vivo infection is not expressed during in vitro cultivation.
Furthermore, antigen discovery by use of the empirical
approach demands an extreme amount of proteins in order to
discover the protective antigens, which are like finding
needles in the haystack. This renders it a very expensive
approach, and it limits the vaccine development around
diseases, which is caused by pathogens with a large genome
or disease areas, which perform badly in a cost-effective
perspective.

OBIJECT OF THE INVENTION

[0008] It is an object of embodiments of the invention to
provide Pseudomonas aeruginosa derived antigenic poly-
peptides that may serve as constituents in vaccines against
Pseudomonas aeruginosa infections and in diagnosis of
Pseudomonas aeruginosa infections. It is also an object to
provide nucleic acids, vectors, transformed cells, vaccine
compositions, and other useful means for molecular cloning
as well as for therapy and diagnosis with relevance for
Pseudomonas aeruginosa.

SUMMARY OF THE INVENTION

[0009] It has been found by the present inventor(s) that
Pseudomonas aeruginosa expresses a number of hitherto
unknown putatively surface exposed proteins which are
candidates as vaccine targets as well as candidates as immu-
nizing agents for preparation of antibodies that target
Pseudomonas aeruginosa.

[0010] So, in a first aspect the present invention relates to
a polypeptide comprising

a) an amino acid sequence selected from the group consist-
ing of any one of SEQ ID NOs: 1-30, or

b) an amino acid sequence consisting of at least 5 contiguous
amino acid residues from any one of SEQ ID NOs: 1-30, or
¢) an amino acid sequence having a sequence identity of at
least 60% with the amino acid sequence of a),

d) an amino acid sequence having a sequence identity of at
least 60% with the amino acid sequence of b), or

e) an assembly of amino acids derived from any one of SEQ
ID NOs: 1-30 which has essentially the same 3D confor-
mation as in the protein from whicht said assembly is
derived so as to constitute a B-cell epitope, said polypeptide
being antigenic in a mammal.

[0011] In another aspect, the invention relates to an iso-
lated nucleic acid fragment, which comprises

i) a nucleotide sequence encoding a polypeptide of the
invention, or

i) a nucleotide sequence consisting of any one of SEQ ID
NOs: 31-90.

iii) a nucleotide sequence consisting of at least 10 consecu-
tive nucleotides in any one of SEQ ID NOs: 31-90,

iv) a nucleotide sequence having a sequence identity of at
least 60% with the nucleotide sequence in i) or ii),

v) a nucleotide sequence having a sequence identity of at
least 60% with the nucleotide sequence in iii),
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vi) a nucleotide sequence complementary to the nucleotide
sequence in 1)-v), or

vii) a nucleotide sequence which hybridizes under stringent
conditions with the nucleotide sequence in 1)-vi).

[0012] In a third aspect, the invention relates to a vector
comprising the nucleic acid of the invention, such as a
cloning vector or an expression vector.

[0013] In fourth aspect, the invention relates to a cell
which is transformed so as to carry the vector of the
invention.

[0014] In a fifth aspect, the invention relates to a pharma-
ceutical composition comprising a polypeptide of the inven-
tion, a nucleic acid fragment of the invention, a vector of the
invention, or a transformed cell of the invention, and a
pharmaceutically acceptable carrier, vehicle or diluent.
[0015] In a sixth aspect, the invention relates to a method
for inducing immunity in an animal by administering at least
once an immunogenically effective amount of a polypeptide
of the invention, a nucleic acid fragment of the invention, a
vector of the invention, a transformed cell of the invention,
or a pharmaceutical composition of the fifth aspect of the
invention so as to induce adaptive immunity against
Pseudomonas aeruginosa in the animal.

[0016] Ina seventh and eighth aspect, the invention relatas
to 1) a polyclonal antibody in which the antibodies specifi-
cally bind to at least one polypeptide of the invention, and
which is essentially free from antibodies binding specifically
to other Pseudomonas aeruginosa polypeptides, and to 2) an
isolated monoclonal antibody or antibody analogue which
binds specifically to a polypeptide of the invention. In a
related ninth aspect, the invention relates to a pharmaceu-
tical composition comprising such a polyclonal or mono-
clona antibody and a pharmaceutically acceptable carrier,
vehicle or diluent.

[0017] Ina 10 aspect, the invention relates to a method
for prophylaxis, treatment or amelioration of infection with
Pseudomonas aeruginosa, comprising administering a
therapeutically effective amount of an antibody of the 7% or
8 aspect of the invention or a pharmaceutical composition
of the eighth aspect to an individual in need thereof.
[0018] Inan 117 aspect, the invention relates to a method
for determining, quantitatively or qualitatively, the presence
of Pseudomonas aeruginosa, in a sample, the method com-
prising contacting the sample with an antibody of aspects 8
or 9 of the invention and detecting the presence of antibody
bound to material in the sample.

[0019] In an 127 aspect of the invention is provided a
method for determining, quantitatively or qualitatively, the
presence of antibodies specific for Pseudomonas aeruginosa
in a sample, the method comprising contacting the sample
with a polypeptide of the invention and detecting the pres-
ence of antibody that specifically bind said polypeptide.
[0020] Ina 13™ aspect, the invention relates to a method
for determining, quantitatively or qualitatively, the presence
of'a nucleic acid characteristic of Pseudomonas aeruginosa,
in particular the presence of a nucleic acid characteristic of
Pseudomonas aeruginosa, in a sample, the method compris-
ing contacting the sample with a nucleic acid fragment of the
invention and detecting the presence of nucleic acid in the
sample that hybridizes to said nucleic acid fragment.
[0021] Ina 14™ aspect, the invention relates to a method
for the preparation of the polypeptide of the invention,
comprising
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[0022] culturing a transformed cell of the present inven-
tion, which is capable of expressing the nucleic acid of
the invention, under condiditions that facilitate that the
transformed cell expresses the nucleic acid fragment of
the invention, which encodes a polypeptide of the
invention, and subsequently recovering said polypep-
tide, or

[0023] preparing said polypeptide by means of solid or
liquid phase peptide synthesis.

[0024] Ina 15" aspect, the invention relates to a method
for determining whether a substance, such as an antibody, is
potentially useful for treating infection with Pseudomonas
aeruginosa, the method comprising contacting the polypep-
tide of the invention with the substance and subsequently
establishing whether the substance has at least one of the
following characteristics:

1) the ability to bind specifically to said polypeptide,

2) the ability to compeed with said polypeptide for specific
binding to a ligand/receptor, and 3) the ability to specifically
inactivate said polypeptide.

[0025] Finally, in a 16 aspect, the invention relates to a
method for determining whether a substance, such as a
nucleic acid, is potentially useful for treating infection with
Pseudomonas aeruginosa, the method comprising contact-
ing the substance with the nucleic acid fragment of claim of
the invention and subsequently establishing whether the
substance has either the ability to

1) bind specifically to the nucleic acid fragment, or

2) bind specifically to a nucleic acid that hybridizes specifi-
cally with the nucleic acid fragment.

LEGENDS TO THE FIGURE

[0026] FIG. 1. Graph of clinical score four days post-
infection, Example 1.

[0027] Mice immunized with the 7-valent combination
vaccine had a significantly lower clinical score 96 hours
post-infection compared to the control group immunized
with adjuvant. The data were analysed using Student’s t-test,
P=0.0109.

[0028] FIG. 2. Graph of body temperature four days
post-infection, Example 1.

[0029] Comparison of body temperature, measured in the
two groups of mice four days post-infection, showed that
there was no significant difference in body temperature. The
data were analyzed using the Mann Whitney test, P=0.8814.

[0030] FIG. 3. Weight loss 96 hours post-infection,
Example 1.
[0031] The group of mice immunized with the 7-valent

combination vaccine had a significantly smaller weight loss
than the control group. The data were analyzed using the
Mann Whitney test, P=0.0081.

[0032] FIG. 4. Lung bacteriology, Example 1.

[0033] The number of colony forming units was signifi-
cantly smaller in lung homogenates from mice immunized
with the 7-valent combination vaccine compared to the
control group. Note that in this figure the CFU values
equaled O are altered to 1, this is purely for illustrative
purposes as a value of 0 cannot be shown on a logarithmic
scale. The CFU data are given in appendix 4. The data were
analyzed using the Mann Whitney test, P=0.0176.

[0034] FIG. 5. Mean antibody responses to the seven
antigens tested in Example 1.

[0035] The Y-axis represents the absorbance measured at
490 nm-650 nm (reference), and the X-axis shows the serum



US 2018/0201656 Al

dilution. In general, the antibody response to five of the
seven antigens was high, while the antibody response to
PA2976-1-480 and PA0041-34-550 was quite low.

[0036] FIG. 6. Clinical score four days post-infection,
Example 2.
[0037] The mice immunized with the 7-valent combina-

tion vaccine had a significantly lower clinical score 96 hours
post-infection compared to the control group immunized
with adjuvant. The data were analysed using a two-tailed
t-test, P<0.0001.

[0038] FIG. 7. Body temperature four days post-infection,
Example 2.
[0039] Comparison of body temperature, measured in the

two groups of mice four days post-infection, showed that
mice immunized with the 7-valent combination vaccine had
a significantly higher body temperature compared to con-
trols. The data were analyzed using the Mann Whitney test,
P=0.0085.

[0040] FIG. 8. Weight loss 96 hours post-infection,
Example 2.
[0041] The group of mice immunized with the 7-valent

combination vaccine had a significantly smaller weight loss
than the control group. The data were analyzed using a
two-tailed t-test, P=0.0262.

[0042] FIG. 4. Lung bacteriology, Example 2.

[0043] There was no significant difference when compar-
ing CFU in lung homogenates from mice immunized with
the 7-valent combination vaccine and the control group.
Note that in this figure the CFU values equaled O are altered
to 1, this is purely for illustrative purposes as a value of 0
cannot be shown on a logarithmic scale. The CFU data are
given in appendix 4. The data were analyzed using the Mann
Whitney test, P=0.0888. In relation to this note that the high
number of animals having complete clearance complicates
statistical test of bacterial load, hence no significant
p-value<0.05. However, a higher number of animals in the
vaccinated group (11/26) experienced total clearance of
bacteria in the kidneys compared to control (6/27).

[0044] FIG. 10. Lung bacteriology—combined results
from Examples 1 and 2.

[0045] When pooling the CFU results obtained in
ER_0039 and ER_0040, two completely identical experi-
ments, the mice immunized with the 7-valent vaccine
exhibit a significantly lower lung CFU compared to controls.
Note that in this figure, the CFU values equaled O are altered
to 1, this is purely for illustrative purposes as a value of 0
cannot be shown on a logarithmic scale. The data were
analyzed using the Mann Whitney test, P=0.0044.

[0046] FIG. 11. Mean antibody responses to the seven
antigens. The Y-axis represents the absorbance measured at
490 nm-650 nm (reference), and the X-axis shows the serum
dilution. In general, the antibody responses to five of the
seven antigens were high, while the antibody responses to
PA2976-1-480 and PA0041-34-550 were quite low.

DETAILED DISCLOSURE OF THE INVENTION

Definitions

[0047] The term “polypeptide” is in the present context
intended to mean both short peptides of from 2 to 10 amino
acid residues, oligopeptides of from 11 to 100 amino acid
residues, and polypeptides of more than 100 amino acid
residues. Further-more, the term is also intended to include
proteins, i.e. functional biomolecules comprising at least one
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polypeptide; when comprising at least two polypeptides,
these may form complexes, be covalently linked, or may be
non-covalently linked. The polypeptide (s) in a protein can
be glycosylated and/or lipidated and/or comprise prosthetic
groups.

[0048] The term “subsequence” means any consecutive
stretch of at least 3 amino acids or, when relevant, of at least
3 nucleotides, derived directly from a naturally occurring
amino acid sequence or nucleic acid sequence, respectively
[0049] The term “amino acid sequence” s the order in
which amino acid residues, connected by peptide bonds, lie
in the chain in peptides and proteins.

[0050] The term “adjuvant” has its usual meaning in the
art of vaccine technology, i.e. a substance or a composition
of matter which is 1) not in itself capable of mounting a
specific immune response against the immunogen of the
vaccine, but which is 2) nevertheless capable of enhancing
the immune response against the immunogen. Or, in other
words, vaccination with the adjuvant alone does not provide
an immune response against the immunogen, vaccination
with the immunogen may or may not give rise to an immune
response against the immunogen, but the combined vacci-
nation with immunogen and adjuvant induces an immune
response against the immunogen which is stronger than that
induced by the immunogen alone.

[0051] “Sequence identity” is in the context of the present
invention determined by comparing 2 optimally aligned
sequences of equal length (e.g. DNA, RNA or amino acid)
according to the following formula: (N,,~N/-100/N,,
wherein N, is the number of residues in one of the 2
sequences and N, is the number of residues which are
non-identical in the two sequences when they are aligned
over their entire lengths and in the same direction. So, two
sequences S5'-ATTCGGAAC-3' and 5'-ATACGGGAC-3'
will provide the sequence identity 77.8% (N, =9 and
N,;,/~2). It will be understood that such a sequence identity
determination requires that the two aligned sequences are
aligned so that there are no overhangs between the two
sequences: each amino acid in each sequence will have to be
matched with a counterpart in the other sequence.

[0052] An “assembly of amino acids” means two or more
amino acids bound together by physical or chemical means.
[0053] The “3D conformation” is the 3 dimensional struc-
ture of a biomolecule such as a protein. In monomeric
polypeptides/proteins, the 3D conformation is also termed
“the tertiary structure” and denotes the relative locations in
3 dimensional space of the amino acid residues forming the
polypeptide.

[0054] “An immunogenic carrier” is a molecule or moiety
to which an immunogen or a hapten can be coupled in order
to enhance or enable the elicitation of an immune response
against the immunogen/hapten. Immunogenic carriers are in
classical cases relatively large molecules (such as tetanus
toxoid, KLH, diphtheria toxoid etc.) which can be fused or
conjugated to an immunogen/hapten, which is not suffi-
ciently immunogenic in its own right—typically, the immu-
nogenic carrier is capable of eliciting a strong T-helper
lymphocyte response against the combined substance con-
stituted by the immunogen and the immunogenic carrier, and
this in turn provides for improved responses against the
immungon by B-lymphocytes and cytotoxic lymphocytes.
More recently, the large carrier molecules have to a certain
extent been substituted by so-called promiscuous T-helper
epitopes, i.e. shorter peptides that are recognized by a large
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fraction of HLLA haplotypes in a population, and which elicit
T-helper lymphocyte responses.

[0055] A “T-helper lymphocyte response” is an immune
response elicited on the basis of a peptide, which is able to
bind to an MHC class II molecule (e.g. an HLA class II
molecule) in an antigen-presenting cell and which stimulates
T-helper lymphocytes in an animal species as a consequence
of T-cell receptor recognition of the complex between the
peptide and the MHC Class II molecule prese

[0056] An “immunogen” is a substance of matter which is
capable of inducing an adaptive immune response in a host,
whose immune system is confronted with the immunogen.
As such, immunogens are a subset of the larger genus
“antigens”, which are substances that can be recognized
specifically by the immune system (e.g. when bound by
antibodies or, alternatively, when fragments of the are anti-
gens bound to MHC molecules are being recognized by
T-cell receptors) but which are not necessarily capable of
inducing immunity—an antigen is, however, always capable
of eliciting immunity, meaning that a host that has an
established memory immunity against the antigen will
mount a specific immune response against the antigen.
[0057] A “hapten” is a small molecule, which can neither
induce or elicit an immune response, but if conjugated to an
immunogenic carrier, antibodies or TCRs that recognize the
hapten can be induced upon confrontation of the immune
system with the hapten carrier conjugate.

[0058] An “adaptive immune response” is an immune
response in response to confrontation with an antigen or
immunogen, where the immune response is specific for
antigenc determinants of the antigen/immunogen—ex-
amples of adaptive immune responses are induction of
antigen specific antibody production or antigen specific
induction/activation of T helper lymphocytes or cytotoxic
lymphocytes.

[0059] A “protective, adaptive immune response” is an
antigen-specific immune response induced in a subject as a
reaction to immunization (artificial or natural) with an
antigen, where the immune response is capable of protecting
the subject against subsequent challenges with the antigen or
a pathology-related agent that includes the antigen. Typi-
cally, prophylactic vaccination aims at establishing a pro-
tective adaptive immune response against one or several
pathogens.

[0060] “Stimulation of the immune system” means that a
substance or composition of matter exhibits a general,
non-specific immunostimulatory effect. A number of adju-
vants and putative adjuvants (such as certain cytokines)
share the ability to stimulate the immune system. The result
of using an immunostimulating agent is an increased “alert-
ness” of the immune system meaning that simultaneous or
subsequent immunization with an immunogen induces a
significantly more effective immune response compared to
isolated use of the immunogen.

[0061] Hybridization under “stringent conditions” is
herein defined as hybridization performed under conditions
by which a probe will hybridize to its target sequence, to a
detectably greater degree than to other sequences. Stringent
conditions are target-sequence-dependent and will differ
depending on the structure of the polynucleotide. By con-
trolling the stringency of the hybridization and/or washing
conditions, target sequences can be identified which are
100% complementary to a probe (homologous probing).
Alternatively, stringency conditions can be adjusted to allow
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some mismatching in sequences so that lower degrees of
similarity are detected (heterologous probing). Specificity is
typically the function of post-hybridization washes, the
critical factors being the ionic strength and temperature of
the final wash solution. Generally, stringent wash tempera-
ture conditions are selected to be about 5° C. to about 2° C.
lower than the melting point (Tm) for the specific sequence
at a defined ionic strength and pH. The melting point, or
denaturation, of DNA occurs over a narrow temperature
range and represents the disruption of the double helix into
its complementary single strands. The process is described
by the temperature of the midpoint of transition, Tm, which
is also called the melting temperature. Formulas are avail-
able in the art for the determination of melting temperatures.
[0062] The term “animal” is in the present context in
general intended to denote an animal species (preferably
mammalian), such as Homo sapiens, Canis domesticus, etc.
and not just one single animal. However, the term also
denotes a population of such an animal species, since it is
important that the individuals immunized according to the
method of the invention substantially all will mount an
immune response against the immunogen of the present
invention.

[0063] As used herein, the term “antibody” refers to a
polypeptide or group of polypeptides composed of at least
one antibody combining site. An “antibody combining site”
is the three-dimensional binding space with an internal
surface shape and charge distribution complementary to the
features of an epitope of an antigen, which allows a binding
of the antibody with the antigen. “Antibody” includes, for
example, vertebrate antibodies, hybrid antibodies, chimeric
antibodies, humanised antibodies, altered antibodies, univa-
lent antibodies, Fab proteins, and single domain antibodies.
[0064] “Specific binding” denotes binding between two
substances which goes beyond binding of either substance to
randomly chosen substances and also goes beyond simple
association between substances that tend to aggregate
because they share the same overall hydrophobicity or
hydrophilicity. As such, specific binding usually involves a
combination of electrostatic and other interactions between
two conformationally complementary areas on the two sub-
stances, meaning that the substances can “recognize” each
other in a complex mixture.

[0065] The term ‘“‘vector” is used to refer to a carrier
nucleic acid molecule into which a heterologous nucleic acid
sequence can be inserted for introduction into a cell where
it can be replicated and expressed. The term further denotes
certain biological vehicles useful for the same purpose, e.g.
viral vectors and phage—both these infectious agents are
capable of introducing a heterelogous nucleic acid sequence
[0066] The term “expression vector” refers to a vector
containing a nucleic acid sequence coding for at least part of
a gene product capable of being transcribed. In some cases,
when the transcription product is an mRNA molecule, this is
in trun translated into a protein, polypeptide, or peptide.

Specific Embodiments of the Invention

The Polypeptides of the Invention

[0067] In some embodiments the at least 5 contiguous
amino acids referred to in option b) in the definition of the
first aspect of the invention constitute at least or exactly or
at most 6, such as at least or exactly or at most 7, at least or
exactly or at most 8, at least or exactly or at most 9, at least
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or exactly or at most 10, at least or exactly or at most 11, at
least or exactly or at most 12, at least or exactly or at most
13, at least or exactly or at most 14, at least or exactly or at
most 15, at least or exactly or at most 16, at least or exactly
or at most 17, at least or exactly or at most 18, at least or
exactly or at most 19, at least or exactly or at most 20, at
least or exactly or at most 21, at least or exactly or at most
22, at least or exactly or at most 23, at least or exactly or at
most 24, at least or exactly or at most 25, at least or exactly
or at most 26, at least or exactly or at most 27 at least or
exactly or at most 28, at least or exactly or at most 29, at
least or exactly or at most 30, at least or exactly or at most
31, at least or exactly or at most 32, at least or exactly or at
most 33, at least or exactly or at most 34, at least or exactly
or at most 35, at least or exactly or at most 36, at least or
exactly or at most 37, at least or exactly or at most 38, at
least or exactly or at most 39, at least or exactly or at most
40, at least or exactly or at most 41, at least or exactly or at
most 42, at least or exactly or at most 43, at least or exactly
or at most 44, at least or exactly or at most 45, at least or
exactly or at most 46, at least or exactly or at most 47, at
least or exactly or at most 48, at least or exactly or at most
49, at least or exactly or at most 50, at least or exactly or at
most 51, at least or exactly or at most 52, at least or exactly
or at most 53, at least or exactly or at most 54, at least or
exactly or at most 55, at least or exactly or at most 56, at
least or exactly or at most 57, at least or exactly or at most
58, at least or exactly or at most 59, at least or exactly or at
most 60, at least or exactly or at most 61, at least or exactly
or at most 62, at least or exactly or at most 63, at least or
exactly or at most 64 and at least or exactly or at most 65
contiguous amino acid residues.

[0068] The number of contiguous amino acids in option b)
can be higher, for all of SEQ ID NOs. 2-30. Another way to
phrase this is that for each of SEQ ID NOs: 1-30, the number
of the contiguous amino acid residues is at least or exactly
or at most N-n, where N is the length of the sequence ID in
question and n is any integer between 1 and N-5; that is, the
at least or exactly 5 contiguous amino acids can be at least
any number between 5 and the length of the reference
sequence minus one, in increments of one.

[0069] Insofar as embodiment b relates to SEQ ID NOs:
2-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 66, at least
or exactly or at most 67, at least or exactly or at most 68, at
least or exactly or at most 69, at least or exactly or at most
70, at least or exactly or at most 71, at least or exactly or at
most 72, at least or exactly or at most 73, at least or exactly
or at most 74, at least or exactly or at most 75, at least or
exactly or at most 76, or at least or exactly or at most 77
contiguous amino acid residues.

[0070] Insofar as embodiment b relates to SEQ ID NOs:
3-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 78, at least
or exactly or at most 79, at least or exactly or at most 80, at
least or exactly or at most 81, at least or exactly or at most
82, at least or exactly or at most 83, at least or exactly or at
most 84, at least or exactly or at most 85, at least or exactly
or at most 86, at least or exactly or at most 87, at least or
exactly or at most 88, at least or exactly or at most 89, at
least or exactly or at most 90, at least or exactly or at most
91, at least or exactly or at most 92, at least or exactly or at
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most 93, at least or exactly or at most 94, at least or exactly
or at most 95, at least or exactly or at most 96, at least or
exactly or at most 97, at least or exactly or at most 98, at
least or exactly or at most 99, at least or exactly or at most
100, at least or exactly or at most 101, at least or exactly or
at most 102, or at least or exactly or at most 103 contiguous
amino acid residues.

[0071] Insofar as embodiment b relates to SEQ ID NOs:
4-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 104, at least
or exactly or at most 105, at least or exactly or at most 106,
at least or exactly or at most 107, at least or exactly or at
most 108, at least or exactly or at most 109, at least or
exactly or at most 110, at least or exactly or at most 111, at
least or exactly or at most 112, at least or exactly or at most
113, at least or exactly or at most 114, at least or exactly or
at most 115, at least or exactly or at most 116, at least or
exactly or at most 117, at least or exactly or at most 118, at
least or exactly or at most 119, at least or exactly or at most
120, at least or exactly or at most 121, at least or exactly or
at most 122, at least or exactly or at most 123, at least or
exactly or at most 124, at least or exactly or at most 125, at
least or exactly or at most 126, at least or exactly or at most
127, at least or exactly or at most 128, at least or exactly or
at most 129, at least or exactly or at most 130, at least or
exactly or at most 131, at least or exactly or at most 132, at
least or exactly or at most 133, at least or exactly or at most
134, at least or exactly or at most 135, at least or exactly or
at most 136, at least or exactly or at most 137, at least or
exactly or at most 138, at least or exactly or at most 139, at
least or exactly or at most 140, at least or exactly or at most
141, at least or exactly or at most 142, at least or exactly or
at most 143, at least or exactly or at most 144, at least or
exactly or at most 145, at least or exactly or at most 146, at
least or exactly or at most 147, at least or exactly or at most
148, at least or exactly or at most 149, at least or exactly or
at most 150, at least or exactly or at most 151, at least or
exactly or at most 152, at least or exactly or at most 153, or
at least or exactly or at most 154 contiguous amino acid
residues.

[0072] Insofar as embodiment b relates to SEQ ID NOs:
5-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 155, at least
or exactly or at most 156, at least or exactly or at most 157,
at least or exactly or at most 158, at least or exactly or at
most 159, at least or exactly or at most 160, at least or
exactly or at most 161, at least or exactly or at most 162, at
least or exactly or at most 163, at least or exactly or at most
164, at least or exactly or at most 165, at least or exactly or
at most 166, at least or exactly or at most 167, at least or
exactly or at most 168, at least or exactly or at most 169, at
least or exactly or at most 170, at least or exactly or at most
171, at least or exactly or at most 172, at least or exactly or
at most 173, at least or exactly or at most 174, at least or
exactly or at most 175, at least or exactly or at most 176, at
least or exactly or at most 177, or at least or exactly or at
most 178 contiguous amino acid residues.

[0073] Insofar as embodiment b relates to SEQ ID NOs:
6-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 179, at least
or exactly or at most 180, at least or exactly or at most 181,



US 2018/0201656 Al

at least or exactly or at most 182, at least or exactly or at
most 183, at least or exactly or at most 184, at least or
exactly or at most 185, at least or exactly or at most 186, at
least or exactly or at most 187, at least or exactly or at most
188, at least or exactly or at most 189, at least or exactly or
at most 190, at least or exactly or at most 191, at least or
exactly or at most 192, at least or exactly or at most 193, at
least or exactly or at most 194, at least or exactly or at most
195, at least or exactly or at most 196, at least or exactly or
at most 197, at least or exactly or at most 198, at least or
exactly or at most 199, at least or exactly or at most 200, at
least or exactly or at most 201, at least or exactly or at most
202, at least or exactly or at most 203, at least or exactly or
at most 204, at least or exactly or at most 205, at least or
exactly or at most 206, at least or exactly or at most 207, at
least or exactly or at most 208, at least or exactly or at most
209, at least or exactly or at most 210, at least or exactly or
at most 211, at least or exactly or at most 212, at least or
exactly or at most 213, at least or exactly or at most 214, at
least or exactly or at most 215, at least or exactly or at most
216, at least or exactly or at most 217, at least or exactly or
at most 218, at least or exactly or at most 219, at least or
exactly or at most 220, at least or exactly or at most 221, at
least or exactly or at most 222, at least or exactly or at most
223, at least or exactly or at most 224, at least or exactly or
at most 225, at least or exactly or at most 226, at least or
exactly or at most 227, at least or exactly or at most 228, at
least or exactly or at most 229, at least or exactly or at most
230, at least or exactly or at most 231, at least or exactly or
at most 232, at least or exactly or at most 233, at least or
exactly or at most 234, at least or exactly or at most 235, at
least or exactly or at most 236, at least or exactly or at most
237, at least or exactly or at most 238, at least or exactly or
at most 239, at least or exactly or at most 240, at least or
exactly or at most 241, at least or exactly or at most 242, at
least or exactly or at most 243, at least or exactly or at most
244, at least or exactly or at most 245, at least or exactly or
at most 246, at least or exactly or at most 247, at least or
exactly or at most 248, at least or exactly or at most 249, at
least or exactly or at most 250, at least or exactly or at most
251, at least or exactly or at most 252, at least or exactly or
at most 253, at least or exactly or at most 254, at least or
exactly or at most 255, at least or exactly or at most 256, at
least or exactly or at most 257, at least or exactly or at most
258, at least or exactly or at most 259, at least or exactly or
at most 260, at least or exactly or at most 261, at least or
exactly or at most 262, at least or exactly or at most 263, at
least or exactly or at most 264, at least or exactly or at most
265, at least or exactly or at most 266, at least or exactly or
at most 267, at least or exactly or at most 268, at least or
exactly or at most 269, at least or exactly or at most 270, at
least or exactly or at most 271, at least or exactly or at most
272, at least or exactly or at most 273, at least or exactly or
at most 274, at least or exactly or at most 275, at least or
exactly or at most 276, at least or exactly or at most 277, at
least or exactly or at most 278, at least or exactly or at most
279, at least or exactly or at most 280, at least or exactly or
at most 281, at least or exactly or at most 282, at least or
exactly or at most 283, at least or exactly or at most 284, at
least or exactly or at most 285, at least or exactly or at most
286, at least or exactly or at most 287, at least or exactly or
at most 288, at least or exactly or at most 289, at least or
exactly or at most 290, at least or exactly or at most 291, at
least or exactly or at most 292, at least or exactly or at most
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293, at least or exactly or at most 294, at least or exactly or
at most 295, at least or exactly or at most 296, at least or
exactly or at most 297, at least or exactly or at most 298, at
least or exactly or at most 299, at least or exactly or at most
300, at least or exactly or at most 301, at least or exactly or
at most 302, or at least or exactly or at most 303 contiguous
amino acid residues.

[0074] Insofar as embodiment b relates to SEQ ID NOs:
7-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 304, at least
or exactly or at most 305, at least or exactly or at most 306,
at least or exactly or at most 307, or at least or exactly or at
most 308 contiguous amino acid residues.

[0075] Insofar as embodiment b relates to SEQ ID NOs:
8-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 309, at least
or exactly or at most 310, at least or exactly or at most 311,
at least or exactly or at most 312, at least or exactly or at
most 313, at least or exactly or at most 314, at least or
exactly or at most 315, at least or exactly or at most 316, at
least or exactly or at most 317, at least or exactly or at most
318, at least or exactly or at most 319, at least or exactly or
at most 320, at least or exactly or at most 321, at least or
exactly or at most 322, at least or exactly or at most 323, at
least or exactly or at most 324, at least or exactly or at most
325, at least or exactly or at most 326, at least or exactly or
at most 327, at least or exactly or at most 328, at least or
exactly or at most 329, at least or exactly or at most 330, at
least or exactly or at most 331, at least or exactly or at most
332, at least or exactly or at most 333, at least or exactly or
at most 334, at least or exactly or at most 335, at least or
exactly or at most 336, at least or exactly or at most 337, at
least or exactly or at most 338, or at least or exactly or at
most 339 contiguous amino acid residues.

[0076] Insofar as embodiment b relates to SEQ ID NOs:
9-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 340, at least
or exactly or at most 341, at least or exactly or at most 342,
at least or exactly or at most 343, at least or exactly or at
most 344, at least or exactly or at most 345, or at least or
exactly or at most 346 contiguous amino acid residues.
[0077] Insofar as embodiment b relates to SEQ ID NOs:
10-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 347, at least
or exactly or at most 348, at least or exactly or at most 349,
at least or exactly or at most 350, or at least or exactly or at
most 351 contiguous amino acid residues.

[0078] Insofar as embodiment b relates to SEQ ID NOs:
11-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 352, at least
or exactly or at most 353, at least or exactly or at most 354,
at least or exactly or at most 355, at least or exactly or at
most 356, at least or exactly or at most 357, at least or
exactly or at most 358, at least or exactly or at most 359, at
least or exactly or at most 360, at least or exactly or at most
361, at least or exactly or at most 362, at least or exactly or
at most 363, at least or exactly or at most 364, at least or
exactly or at most 365, at least or exactly or at most 366, at
least or exactly or at most 367, at least or exactly or at most
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368, at least or exactly or at most 369, at least or exactly or
at most 370, at least or exactly or at most 371, at least or
exactly or at most 372, at least or exactly or at most 373, at
least or exactly or at most 374, at least or exactly or at most
375, at least or exactly or at most 376, at least or exactly or
at most 377, at least or exactly or at most 378, at least or
exactly or at most 379, at least or exactly or at most 380, at
least or exactly or at most 381, at least or exactly or at most
382, at least or exactly or at most 383, at least or exactly or
at most 384, at least or exactly or at most 385, at least or
exactly or at most 386, at least or exactly or at most 387, at
least or exactly or at most 388, at least or exactly or at most
389, at least or exactly or at most 390, at least or exactly or
at most 391, at least or exactly or at most 392, at least or
exactly or at most 393, at least or exactly or at most 394, at
least or exactly or at most 395, at least or exactly or at most
396, at least or exactly or at most 397, at least or exactly or
at most 398, at least or exactly or at most 399, at least or
exactly or at most 400, at least or exactly or at most 401, at
least or exactly or at most 402, at least or exactly or at most
403, at least or exactly or at most 404, at least or exactly or
at most 405, at least or exactly or at most 406, at least or
exactly or at most 407, at least or exactly or at most 408, at
least or exactly or at most 409, at least or exactly or at most
410, at least or exactly or at most 411, at least or exactly or
at most 412, at least or exactly or at most 413, at least or
exactly or at most 414, at least or exactly or at most 415, at
least or exactly or at most 416, at least or exactly or at most
417, at least or exactly or at most 418, or at least or exactly
or at most 419 contiguous amino acid residues.

[0079] Insofar as embodiment b relates to SEQ ID NOs:
12-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 420, at least
or exactly or at most 421, at least or exactly or at most 422,
at least or exactly or at most 423, at least or exactly or at
most 424, at least or exactly or at most 425, or at least or
exactly or at most 426 contiguous amino acid residues.

[0080] Insofar as embodiment b relates to SEQ ID NOs:
13-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 427
contiguous amino acid residues.

[0081] Insofar as embodiment b relates to SEQ ID NOs:
14-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 428, at least
or exactly or at most 429, at least or exactly or at most 430,
at least or exactly or at most 431, at least or exactly or at
most 432, at least or exactly or at most 433, at least or
exactly or at most 434, at least or exactly or at most 435, at
least or exactly or at most 436, at least or exactly or at most
437, at least or exactly or at most 438, at least or exactly or
at most 439, at least or exactly or at most 440, at least or
exactly or at most 441, at least or exactly or at most 442, at
least or exactly or at most 443, at least or exactly or at most
444, at least or exactly or at most 445, at least or exactly or
at most 446, at least or exactly or at most 447, at least or
exactly or at most 448, at least or exactly or at most 449, at
least or exactly or at most 450, at least or exactly or at most
451, at least or exactly or at most 452, at least or exactly or
at most 453, at least or exactly or at most 454, at least or
exactly or at most 455, at least or exactly or at most 456, at
least or exactly or at most 457, at least or exactly or at most
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458, at least or exactly or at most 459, at least or exactly or
at most 460, at least or exactly or at most 461, at least or
exactly or at most 462, at least or exactly or at most 463, at
least or exactly or at most 464, at least or exactly or at most
465, at least or exactly or at most 466, at least or exactly or
at most 467, at least or exactly or at most 468, at least or
exactly or at most 469, at least or exactly or at most 470, at
least or exactly or at most 471, at least or exactly or at most
472, at least or exactly or at most 473, at least or exactly or
at most 474, at least or exactly or at most 475, at least or
exactly or at most 476, at least or exactly or at most 477, at
least or exactly or at most 478, at least or exactly or at most
479, at least or exactly or at most 480, at least or exactly or
at most 481, at least or exactly or at most 482, at least or
exactly or at most 483, at least or exactly or at most 484, at
least or exactly or at most 485, at least or exactly or at most
486, at least or exactly or at most 487, at least or exactly or
at most 488, at least or exactly or at most 489, at least or
exactly or at most 490, at least or exactly or at most 491, at
least or exactly or at most 492, at least or exactly or at most
493, at least or exactly or at most 494, at least or exactly or
at most 495, at least or exactly or at most 496, at least or
exactly or at most 497, at least or exactly or at most 498, at
least or exactly or at most 499, at least or exactly or at most
500, at least or exactly or at most 501, at least or exactly or
at most 502, at least or exactly or at most 503, at least or
exactly or at most 504, at least or exactly or at most 505, at
least or exactly or at most 506, at least or exactly or at most
507, at least or exactly or at most 508, at least or exactly or
at most 509, at least or exactly or at most 510, at least or
exactly or at most 511, at least or exactly or at most 512, at
least or exactly or at most 513, at least or exactly or at most
514, at least or exactly or at most 515, at least or exactly or
at most 516, at least or exactly or at most 517, at least or
exactly or at most 518, at least or exactly or at most 519, at
least or exactly or at most 520, at least or exactly or at most
521, at least or exactly or at most 522, at least or exactly or
at most 523, at least or exactly or at most 524, at least or
exactly or at most 525, at least or exactly or at most 526, at
least or exactly or at most 527, at least or exactly or at most
528, at least or exactly or at most 529, at least or exactly or
at most 530, at least or exactly or at most 531, at least or
exactly or at most 532, at least or exactly or at most 533, at
least or exactly or at most 534, at least or exactly or at most
535, at least or exactly or at most 536, at least or exactly or
at most 537, at least or exactly or at most 538, at least or
exactly or at most 539, at least or exactly or at most 540, at
least or exactly or at most 541, at least or exactly or at most
542, at least or exactly or at most 543, at least or exactly or
at most 544, at least or exactly or at most 545, at least or
exactly or at most 546, at least or exactly or at most 547, at
least or exactly or at most 548, at least or exactly or at most
549, at least or exactly or at most 550, at least or exactly or
at most 551, at least or exactly or at most 552, at least or
exactly or at most 553, at least or exactly or at most 554, at
least or exactly or at most 555, at least or exactly or at most
556, at least or exactly or at most 557, at least or exactly or
at most 558, at least or exactly or at most 559, at least or
exactly or at most 560, at least or exactly or at most 561, at
least or exactly or at most 562, at least or exactly or at most
563, at least or exactly or at most 564, at least or exactly or
at most 565, at least or exactly or at most 566, or at least or
exactly or at most 567 contiguous amino acid residues.
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[0082] Insofar as embodiment b relates to SEQ ID NOs:
15-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 568, at least
or exactly or at most 569, at least or exactly or at most 570,
at least or exactly or at most 571, at least or exactly or at
most 572, at least or exactly or at most 573, at least or
exactly or at most 574, at least or exactly or at most 575, at
least or exactly or at most 576, at least or exactly or at most
577, or at least or exactly or at most 578 contiguous amino
acid residues.

[0083] Insofar as embodiment b relates to SEQ ID NOs:
16-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 579, at least
or exactly or at most 580, at least or exactly or at most 581,
at least or exactly or at most 582, at least or exactly or at
most 583, at least or exactly or at most 584, at least or
exactly or at most 585, at least or exactly or at most 586, at
least or exactly or at most 587, at least or exactly or at most
588, at least or exactly or at most 589, at least or exactly or
at most 590, at least or exactly or at most 591, at least or
exactly or at most 592, at least or exactly or at most 593, at
least or exactly or at most 594, at least or exactly or at most
595, at least or exactly or at most 596, at least or exactly or
at most 597, at least or exactly or at most 598, at least or
exactly or at most 599, at least or exactly or at most 600, at
least or exactly or at most 601, at least or exactly or at most
602, at least or exactly or at most 603, at least or exactly or
at most 604, at least or exactly or at most 605, at least or
exactly or at most 606, at least or exactly or at most 607, at
least or exactly or at most 608, at least or exactly or at most
609, at least or exactly or at most 610, at least or exactly or
at most 611, at least or exactly or at most 612, at least or
exactly or at most 613, at least or exactly or at most 614, at
least or exactly or at most 615, at least or exactly or at most
616, at least or exactly or at most 617, at least or exactly or
at most 618, at least or exactly or at most 619, or at least or
exactly or at most 620 contiguous amino acid residues.

[0084] Insofar as embodiment b relates to SEQ ID NOs:
17-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 621, at least
or exactly or at most 622, at least or exactly or at most 623,
at least or exactly or at most 624, at least or exactly or at
most 625, at least or exactly or at most 626, at least or
exactly or at most 627, at least or exactly or at most 628, at
least or exactly or at most 629, at least or exactly or at most
630, at least or exactly or at most 631, at least or exactly or
at most 632, at least or exactly or at most 633, at least or
exactly or at most 634, at least or exactly or at most 635, at
least or exactly or at most 636, at least or exactly or at most
637, at least or exactly or at most 638, at least or exactly or
at most 639, at least or exactly or at most 640, at least or
exactly or at most 641, at least or exactly or at most 642, at
least or exactly or at most 643, at least or exactly or at most
644, at least or exactly or at most 645, at least or exactly or
at most 646, at least or exactly or at most 647, at least or
exactly or at most 648, at least or exactly or at most 649, at
least or exactly or at most 650, at least or exactly or at most
651, at least or exactly or at most 652, at least or exactly or
at most 653, at least or exactly or at most 654, at least or
exactly or at most 655, at least or exactly or at most 656, at
least or exactly or at most 657, at least or exactly or at most
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658, at least or exactly or at most 659, at least or exactly or
at most 660, at least or exactly or at most 661, at least or
exactly or at most 662, at least or exactly or at most 663, at
least or exactly or at most 664, at least or exactly or at most
665, at least or exactly or at most 666, at least or exactly or
at most 667, at least or exactly or at most 668, at least or
exactly or at most 669, at least or exactly or at most 670, at
least or exactly or at most 671, at least or exactly or at most
672, at least or exactly or at most 673, at least or exactly or
at most 674, at least or exactly or at most 675, at least or
exactly or at most 676, at least or exactly or at most 677, at
least or exactly or at most 678, at least or exactly or at most
679, at least or exactly or at most 680, at least or exactly or
at most 681, at least or exactly or at most 682, at least or
exactly or at most 683, at least or exactly or at most 684, at
least or exactly or at most 685, at least or exactly or at most
686, or at least or exactly or at most 687 contiguous amino
acid residues.

[0085] Insofar as embodiment b relates to SEQ ID NOs:
18-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 688, at least
or exactly or at most 689, at least or exactly or at most 690,
at least or exactly or at most 691, at least or exactly or at
most 692, at least or exactly or at most 693, at least or
exactly or at most 694, at least or exactly or at most 695, at
least or exactly or at most 696, at least or exactly or at most
697, at least or exactly or at most 698, at least or exactly or
at most 699, at least or exactly or at most 700, at least or
exactly or at most 701, at least or exactly or at most 702, at
least or exactly or at most 703, at least or exactly or at most
704, at least or exactly or at most 705, at least or exactly or
at most 706, at least or exactly or at most 707, at least or
exactly or at most 708, at least or exactly or at most 709, at
least or exactly or at most 710, at least or exactly or at most
711, at least or exactly or at most 712, at least or exactly or
at most 713, at least or exactly or at most 714, at least or
exactly or at most 715, at least or exactly or at most 716, at
least or exactly or at most 717, at least or exactly or at most
718, at least or exactly or at most 719, at least or exactly or
at most 720, at least or exactly or at most 721, at least or
exactly or at most 722, at least or exactly or at most 723, at
least or exactly or at most 724, at least or exactly or at most
725, at least or exactly or at most 726, at least or exactly or
at most 727, at least or exactly or at most 728, at least or
exactly or at most 729, at least or exactly or at most 730, at
least or exactly or at most 731, at least or exactly or at most
732, at least or exactly or at most 733, at least or exactly or
at most 734, at least or exactly or at most 735, at least or
exactly or at most 736, at least or exactly or at most 737, at
least or exactly or at most 738, at least or exactly or at most
739, at least or exactly or at most 740, or at least or exactly
or at most 741 contiguous amino acid residues.

[0086] Insofar as embodiment b relates to SEQ ID NOs:
19-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 742, at least
or exactly or at most 743, at least or exactly or at most 744,
or at least or exactly or at most 745 contiguous amino acid
residues.

[0087] Insofar as embodiment b relates to SEQ ID NOs:
20-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 746, at least
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or exactly or at most 747, at least or exactly or at most 748,
at least or exactly or at most 749, at least or exactly or at
most 750, at least or exactly or at most 751, at least or
exactly or at most 752, at least or exactly or at most 753, at
least or exactly or at most 754, at least or exactly or at most
755, at least or exactly or at most 756, at least or exactly or
at most 757, at least or exactly or at most 758, at least or
exactly or at most 759, at least or exactly or at most 760, at
least or exactly or at most 761, at least or exactly or at most
762, at least or exactly or at most 763, at least or exactly or
at most 764, at least or exactly or at most 765, at least or
exactly or at most 766, at least or exactly or at most 767, at
least or exactly or at most 768, at least or exactly or at most
769, at least or exactly or at most 770, at least or exactly or
at most 771, at least or exactly or at most 772, at least or
exactly or at most 773, at least or exactly or at most 774, at
least or exactly or at most 775, at least or exactly or at most
776, at least or exactly or at most 777, at least or exactly or
at most 778, at least or exactly or at most 779, at least or
exactly or at most 780, at least or exactly or at most 781, at
least or exactly or at most 782, or at least or exactly or at
most 783 contiguous amino acid residues.

[0088] Insofar as embodiment b relates to SEQ ID NOs:
21-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 784, at least
or exactly or at most 785, at least or exactly or at most 786,
at least or exactly or at most 787, at least or exactly or at
most 788, at least or exactly or at most 789, at least or
exactly or at most 790, at least or exactly or at most 791, at
least or exactly or at most 792, at least or exactly or at most
793, at least or exactly or at most 794, at least or exactly or
at most 795, at least or exactly or at most 796, at least or
exactly or at most 797, at least or exactly or at most 798, at
least or exactly or at most 799, at least or exactly or at most
800, at least or exactly or at most 801, at least or exactly or
at most 802, at least or exactly or at most 803, at least or
exactly or at most 804, at least or exactly or at most 805, at
least or exactly or at most 806, at least or exactly or at most
807, at least or exactly or at most 808, at least or exactly or
at most 809, at least or exactly or at most 810, at least or
exactly or at most 811, at least or exactly or at most 812, at
least or exactly or at most 813, at least or exactly or at most
814, at least or exactly or at most 815, at least or exactly or
at most 816, at least or exactly or at most 817, at least or
exactly or at most 818, at least or exactly or at most 819, at
least or exactly or at most 820, at least or exactly or at most
821, at least or exactly or at most 822, at least or exactly or
at most 823, at least or exactly or at most 824, at least or
exactly or at most 825, at least or exactly or at most 826, at
least or exactly or at most 827, at least or exactly or at most
828, at least or exactly or at most 829, at least or exactly or
at most 830, at least or exactly or at most 831, at least or
exactly or at most 832, at least or exactly or at most 833, at
least or exactly or at most 834, at least or exactly or at most
835, at least or exactly or at most 836, at least or exactly or
at most 837, at least or exactly or at most 838, at least or
exactly or at most 839, at least or exactly or at most 840, at
least or exactly or at most 841, at least or exactly or at most
842, at least or exactly or at most 843, at least or exactly or
at most 844, at least or exactly or at most 845, at least or
exactly or at most 846, at least or exactly or at most 847, at
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least or exactly or at most 848, at least or exactly or at most
849, or at least or exactly or at most 850 contiguous amino
acid residues.

[0089] Insofar as embodiment b relates to SEQ ID NOs:
22-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 851, at least
or exactly or at most 852, at least or exactly or at most 853,
at least or exactly or at most 854, at least or exactly or at
most 855, at least or exactly or at most 856, at least or
exactly or at most 857, at least or exactly or at most 858, at
least or exactly or at most 859, at least or exactly or at most
860, at least or exactly or at most 861, at least or exactly or
at most 862, at least or exactly or at most 863, at least or
exactly or at most 864, at least or exactly or at most 865, at
least or exactly or at most 866, at least or exactly or at most
867, at least or exactly or at most 868, at least or exactly or
at most 869, at least or exactly or at most 870, at least or
exactly or at most 871, at least or exactly or at most 872, at
least or exactly or at most 873, at least or exactly or at most
874, at least or exactly or at most 875, at least or exactly or
at most 876, at least or exactly or at most 877, at least or
exactly or at most 878, or at least or exactly or at most 879
contiguous amino acid residues.

[0090] Insofar as embodiment b relates to SEQ ID NOs:
23-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 880, at least
or exactly or at most 881, at least or exactly or at most 882,
at least or exactly or at most 883, at least or exactly or at
most 884, at least or exactly or at most 885, at least or
exactly or at most 886, at least or exactly or at most 887, at
least or exactly or at most 888, at least or exactly or at most
889, at least or exactly or at most 890, at least or exactly or
at most 891, at least or exactly or at most 892, at least or
exactly or at most 893, at least or exactly or at most 894, at
least or exactly or at most 895, at least or exactly or at most
896, at least or exactly or at most 897, at least or exactly or
at most 898, at least or exactly or at most 899, at least or
exactly or at most 900, at least or exactly or at most 901, at
least or exactly or at most 902, at least or exactly or at most
903, at least or exactly or at most 904, at least or exactly or
at most 905, at least or exactly or at most 906, at least or
exactly or at most 907, at least or exactly or at most 908, at
least or exactly or at most 909, at least or exactly or at most
910, at least or exactly or at most 911, at least or exactly or
at most 912, at least or exactly or at most 913, at least or
exactly or at most 914, at least or exactly or at most 915, at
least or exactly or at most 916, at least or exactly or at most
917, or at least or exactly or at most 918 contiguous amino
acid residues.

[0091] Insofar as embodiment b relates to SEQ ID NOs:
24-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 919, at least
or exactly or at most 920, at least or exactly or at most 921,
at least or exactly or at most 922, at least or exactly or at
most 923, at least or exactly or at most 924, at least or
exactly or at most 925, at least or exactly or at most 926, at
least or exactly or at most 927, at least or exactly or at most
928, at least or exactly or at most 929, at least or exactly or
at most 930, at least or exactly or at most 931, at least or
exactly or at most 932, at least or exactly or at most 933, at
least or exactly or at most 934, at least or exactly or at most
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935, at least or exactly or at most 936, at least or exactly or
at most 937, at least or exactly or at most 938, at least or
exactly or at most 939, at least or exactly or at most 940, at
least or exactly or at most 941, at least or exactly or at most
942, at least or exactly or at most 943, at least or exactly or
at most 944, at least or exactly or at most 945, at least or
exactly or at most 946, at least or exactly or at most 947, at
least or exactly or at most 948, at least or exactly or at most
949, at least or exactly or at most 950, at least or exactly or
at most 951, at least or exactly or at most 952, at least or
exactly or at most 953, at least or exactly or at most 954, at
least or exactly or at most 955, at least or exactly or at most
956, at least or exactly or at most 957, at least or exactly or
at most 958, at least or exactly or at most 959, at least or
exactly or at most 960, at least or exactly or at most 961, at
least or exactly or at most 962, at least or exactly or at most
963, at least or exactly or at most 964, at least or exactly or
at most 965, at least or exactly or at most 966, at least or
exactly or at most 967, at least or exactly or at most 968, at
least or exactly or at most 969, at least or exactly or at most
970, at least or exactly or at most 971, at least or exactly or
at most 972, at least or exactly or at most 973, at least or
exactly or at most 974, at least or exactly or at most 975, at
least or exactly or at most 976, at least or exactly or at most
977, at least or exactly or at most 978, at least or exactly or
at most 979, at least or exactly or at most 980, at least or
exactly or at most 981, at least or exactly or at most 982, at
least or exactly or at most 983, at least or exactly or at most
984, at least or exactly or at most 985, at least or exactly or
at most 986, at least or exactly or at most 987, at least or
exactly or at most 988, at least or exactly or at most 989, at
least or exactly or at most 990, at least or exactly or at most
991, at least or exactly or at most 992, at least or exactly or
at most 993, or at least or exactly or at most 994 contiguous
amino acid residues.

[0092] Insofar as embodiment b relates to SEQ ID NOs:
25-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 995, at least
or exactly or at most 996, at least or exactly or at most 997,
at least or exactly or at most 998, at least or exactly or at
most 999, at least or exactly or at most 1000, at least or
exactly or at most 1001, at least or exactly or at most 1002,
at least or exactly or at most 1003, at least or exactly or at
most 1004, at least or exactly or at most 1005, at least or
exactly or at most 1006, at least or exactly or at most 1007,
at least or exactly or at most 1008, at least or exactly or at
most 1009, at least or exactly or at most 1010, at least or
exactly or at most 1011, at least or exactly or at most 1012,
at least or exactly or at most 1013, at least or exactly or at
most 1014, at least or exactly or at most 1015, at least or
exactly or at most 1016, at least or exactly or at most 1017,
at least or exactly or at most 1018, at least or exactly or at
most 1019, at least or exactly or at most 1020, at least or
exactly or at most 1021, at least or exactly or at most 1022,
at least or exactly or at most 1023, at least or exactly or at
most 1024, at least or exactly or at most 1025, at least or
exactly or at most 1026, at least or exactly or at most 1027,
at least or exactly or at most 1028, at least or exactly or at
most 1029, at least or exactly or at most 1030, at least or
exactly or at most 1031, at least or exactly or at most 1032,
at least or exactly or at most 1033, at least or exactly or at
most 1034, at least or exactly or at most 1035, at least or
exactly or at most 1036, at least or exactly or at most 1037,
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at least or exactly or at most 1038, at least or exactly or at
most 1039, at least or exactly or at most 1040, at least or
exactly or at most 1041, at least or exactly or at most 1042,
at least or exactly or at most 1043, at least or exactly or at
most 1044, at least or exactly or at most 1045, at least or
exactly or at most 1046, at least or exactly or at most 1047,
at least or exactly or at most 1048, at least or exactly or at
most 1049, at least or exactly or at most 1050, at least or
exactly or at most 1051, at least or exactly or at most 1052,
at least or exactly or at most 1053, at least or exactly or at
most 1054, at least or exactly or at most 1055, or at least or
exactly or at most 1056 contiguous amino acid residues.

[0093] Insofar as embodiment b relates to SEQ ID NOs:
26-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 1057, at
least or exactly or at most 1058, at least or exactly or at most
1059, at least or exactly or at most 1060, at least or exactly
or at most 1061, at least or exactly or at most 1062, at least
or exactly or at most 1063, at least or exactly or at most
1064, at least or exactly or at most 1065, at least or exactly
or at most 1066, at least or exactly or at most 1067, at least
or exactly or at most 1068, at least or exactly or at most
1069, at least or exactly or at most 1070, at least or exactly
or at most 1071, at least or exactly or at most 1072, at least
or exactly or at most 1073, at least or exactly or at most
1074, at least or exactly or at most 1075, at least or exactly
or at most 1076, at least or exactly or at most 1077, at least
or exactly or at most 1078, at least or exactly or at most
1079, at least or exactly or at most 1080, at least or exactly
or at most 1081, at least or exactly or at most 1082, at least
or exactly or at most 1083, at least or exactly or at most
1084, at least or exactly or at most 1085, at least or exactly
or at most 1086, at least or exactly or at most 1087, at least
or exactly or at most 1088, at least or exactly or at most
1089, at least or exactly or at most 1090, at least or exactly
or at most 1091, at least or exactly or at most 1092, at least
or exactly or at most 1093, at least or exactly or at most
1094, at least or exactly or at most 1095, at least or exactly
or at most 1096, at least or exactly or at most 1097, at least
or exactly or at most 1098, at least or exactly or at most
1099, at least or exactly or at most 1100, at least or exactly
or at most 1101, at least or exactly or at most 1102, at least
or exactly or at most 1103, at least or exactly or at most
1104, at least or exactly or at most 1105, at least or exactly
or at most 1106, at least or exactly or at most 1107, at least
or exactly or at most 1108, at least or exactly or at most
1109, at least or exactly or at most 1110, at least or exactly
or at most 1111, at least or exactly or at most 1112, at least
or exactly or at most 1113, at least or exactly or at most 1114,
at least or exactly or at most 1115, at least or exactly or at
most 1116, at least or exactly or at most 1117, at least or
exactly or at most 1118, at least or exactly or at most 1119,
at least or exactly or at most 1120, at least or exactly or at
most 1121, at least or exactly or at most 1122, at least or
exactly or at most 1123, at least or exactly or at most 1124,
at least or exactly or at most 1125, at least or exactly or at
most 1126, at least or exactly or at most 1127, at least or
exactly or at most 1128, at least or exactly or at most 1129,
at least or exactly or at most 1130, at least or exactly or at
most 1131, at least or exactly or at most 1132, at least or
exactly or at most 1133, at least or exactly or at most 1134,
at least or exactly or at most 1135, at least or exactly or at
most 1136, at least or exactly or at most 1137, at least or
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exactly or at most 1138, at least or exactly or at most 1139,
at least or exactly or at most 1140, at least or exactly or at
most 1141, at least or exactly or at most 1142, at least or
exactly or at most 1143, at least or exactly or at most 1144,
at least or exactly or at most 1145, at least or exactly or at
most 1146, at least or exactly or at most 1147, at least or
exactly or at most 1148, at least or exactly or at most 1149,
at least or exactly or at most 1150, at least or exactly or at
most 1151, at least or exactly or at most 1152, at least or
exactly or at most 1153, at least or exactly or at most 1154,
at least or exactly or at most 1155, at least or exactly or at
most 1156, at least or exactly or at most 1157, at least or
exactly or at most 1158, at least or exactly or at most 1159,
or at least or exactly or at most 1160 contiguous amino acid
residues.

[0094] Insofar as embodiment b relates to SEQ ID NOs:
27-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 1161, at
least or exactly or at most 1162, at least or exactly or at most
1163, at least or exactly or at most 1164, at least or exactly
or at most 1165, at least or exactly or at most 1166, at least
or exactly or at most 1167, at least or exactly or at most
1168, at least or exactly or at most 1169, at least or exactly
or at most 1170, at least or exactly or at most 1171, at least
or exactly or at most 1172, at least or exactly or at most
1173, at least or exactly or at most 1174, at least or exactly
or at most 1175, at least or exactly or at most 1176, at least
or exactly or at most 1177, at least or exactly or at most
1178, at least or exactly or at most 1179, at least or exactly
or at most 1180, at least or exactly or at most 1181, at least
or exactly or at most 1182, at least or exactly or at most
1183, at least or exactly or at most 1184, at least or exactly
or at most 1185, at least or exactly or at most 1186, at least
or exactly or at most 1187, at least or exactly or at most
1188, at least or exactly or at most 1189, at least or exactly
or at most 1190, at least or exactly or at most 1191, at least
or exactly or at most 1192, at least or exactly or at most
1193, at least or exactly or at most 1194, at least or exactly
or at most 1195, at least or exactly or at most 1196, at least
or exactly or at most 1197, at least or exactly or at most
1198, at least or exactly or at most 1199, at least or exactly
or at most 1200, at least or exactly or at most 1201, at least
or exactly or at most 1202, at least or exactly or at most
1203, at least or exactly or at most 1204, at least or exactly
or at most 1205, at least or exactly or at most 1206, at least
or exactly or at most 1207, at least or exactly or at most
1208, at least or exactly or at most 1209, or at least or exactly
or at most 1210 contiguous amino acid residues.

[0095] Insofar as embodiment b relates to SEQ ID NOs:
28-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 1211, at
least or exactly or at most 1212, at least or exactly or at most
1213, at least or exactly or at most 1214, at least or exactly
or at most 1215, at least or exactly or at most 1216, at least
or exactly or at most 1217, at least or exactly or at most
1218, at least or exactly or at most 1219, at least or exactly
or at most 1220, at least or exactly or at most 1221, at least
or exactly or at most 1222, at least or exactly or at most
1223, at least or exactly or at most 1224, at least or exactly
or at most 1225, at least or exactly or at most 1226, at least
or exactly or at most 1227, at least or exactly or at most
1228, at least or exactly or at most 1229, at least or exactly

Jul. 19,2018

or at most 1230, at least or exactly or at most 1231, at least
or exactly or at most 1232, at least or exactly or at most
1233, at least or exactly or at most 1234, at least or exactly
or at most 1235, at least or exactly or at most 1236, at least
or exactly or at most 1237, at least or exactly or at most
1238, at least or exactly or at most 1239, at least or exactly
or at most 1240, at least or exactly or at most 1241, at least
or exactly or at most 1242, at least or exactly or at most
1243, at least or exactly or at most 1244, at least or exactly
or at most 1245, at least or exactly or at most 1246, at least
or exactly or at most 1247, at least or exactly or at most
1248, at least or exactly or at most 1249, at least or exactly
or at most 1250, at least or exactly or at most 1251, at least
or exactly or at most 1252, at least or exactly or at most
1253, at least or exactly or at most 1254, at least or exactly
or at most 1255, at least or exactly or at most 1256, at least
or exactly or at most 1257, at least or exactly or at most
1258, at least or exactly or at most 1259, at least or exactly
or at most 1260, at least or exactly or at most 1261, at least
or exactly or at most 1262, at least or exactly or at most
1263, at least or exactly or at most 1264, at least or exactly
or at most 1265, at least or exactly or at most 1266, at least
or exactly or at most 1267, at least or exactly or at most
1268, at least or exactly or at most 1269, at least or exactly
or at most 1270, at least or exactly or at most 1271, at least
or exactly or at most 1272, at least or exactly or at most
1273, at least or exactly or at most 1274, at least or exactly
or at most 1275, at least or exactly or at most 1276, at least
or exactly or at most 1277, at least or exactly or at most
1278, at least or exactly or at most 1279, at least or exactly
or at most 1280, at least or exactly or at most 1281, at least
or exactly or at most 1282, at least or exactly or at most
1283, at least or exactly or at most 1284, at least or exactly
or at most 1285, at least or exactly or at most 1286, at least
or exactly or at most 1287, at least or exactly or at most
1288, at least or exactly or at most 1289, at least or exactly
or at most 1290, at least or exactly or at most 1291, at least
or exactly or at most 1292, at least or exactly or at most
1293, at least or exactly or at most 1294, at least or exactly
or at most 1295, at least or exactly or at most 1296, at least
or exactly or at most 1297, at least or exactly or at most
1298, at least or exactly or at most 1299, at least or exactly
or at most 1300, at least or exactly or at most 1301, at least
or exactly or at most 1302, at least or exactly or at most
1303, at least or exactly or at most 1304, at least or exactly
or at most 1305, at least or exactly or at most 1306, at least
or exactly or at most 1307, at least or exactly or at most
1308, at least or exactly or at most 1309, at least or exactly
or at most 1310, at least or exactly or at most 1311, at least
or exactly or at most 1312, at least or exactly or at most
1313, at least or exactly or at most 1314, at least or exactly
or at most 1315, at least or exactly or at most 1316, at least
or exactly or at most 1317, at least or exactly or at most
1318, at least or exactly or at most 1319, at least or exactly
or at most 1320, at least or exactly or at most 1321, at least
or exactly or at most 1322, at least or exactly or at most
1323, at least or exactly or at most 1324, at least or exactly
or at most 1325, at least or exactly or at most 1326, at least
or exactly or at most 1327, at least or exactly or at most
1328, at least or exactly or at most 1329, at least or exactly
or at most 1330, at least or exactly or at most 1331, at least
or exactly or at most 1332, at least or exactly or at most
1333, at least or exactly or at most 1334, at least or exactly
or at most 1335, at least or exactly or at most 1336, at least
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or exactly or at most 1337, at least or exactly or at most
1338, at least or exactly or at most 1339, at least or exactly
or at most 1340, at least or exactly or at most 1341, at least
or exactly or at most 1342, at least or exactly or at most
1343, at least or exactly or at most 1344, at least or exactly
or at most 1345, at least or exactly or at most 1346, at least
or exactly or at most 1347, at least or exactly or at most
1348, at least or exactly or at most 1349, at least or exactly
or at most 1350, at least or exactly or at most 1351, at least
or exactly or at most 1352, at least or exactly or at most
1353, at least or exactly or at most 1354, at least or exactly
or at most 1355, at least or exactly or at most 1356, at least
or exactly or at most 1357, at least or exactly or at most
1358, at least or exactly or at most 1359, at least or exactly
or at most 1360, at least or exactly or at most 1361, at least
or exactly or at most 1362, at least or exactly or at most
1363, at least or exactly or at most 1364, at least or exactly
or at most 1365, at least or exactly or at most 1366, at least
or exactly or at most 1367, at least or exactly or at most
1368, at least or exactly or at most 1369, at least or exactly
or at most 1370, at least or exactly or at most 1371, at least
or exactly or at most 1372, at least or exactly or at most
1373, at least or exactly or at most 1374, at least or exactly
or at most 1375, at least or exactly or at most 1376, at least
or exactly or at most 1377, at least or exactly or at most
1378, at least or exactly or at most 1379, at least or exactly
or at most 1380, at least or exactly or at most 1381, at least
or exactly or at most 1382, at least or exactly or at most
1383, at least or exactly or at most 1384, at least or exactly
or at most 1385, at least or exactly or at most 1386, at least
or exactly or at most 1387, at least or exactly or at most
1388, at least or exactly or at most 1389, at least or exactly
or at most 1390, at least or exactly or at most 1391, at least
or exactly or at most 1392, at least or exactly or at most
1393, at least or exactly or at most 1394, at least or exactly
or at most 1395, at least or exactly or at most 1396, at least
or exactly or at most 1397, at least or exactly or at most
1398, at least or exactly or at most 1399, at least or exactly
or at most 1400, at least or exactly or at most 1401, at least
or exactly or at most 1402, at least or exactly or at most
1403, at least or exactly or at most 1404, at least or exactly
or at most 1405, at least or exactly or at most 1406, at least
or exactly or at most 1407, at least or exactly or at most
1408, at least or exactly or at most 1409, at least or exactly
or at most 1410, at least or exactly or at most 1411, at least
or exactly or at most 1412, at least or exactly or at most
1413, at least or exactly or at most 1414, at least or exactly
or at most 1415, at least or exactly or at most 1416, at least
or exactly or at most 1417, at least or exactly or at most
1418, at least or exactly or at most 1419, at least or exactly
or at most 1420, at least or exactly or at most 1421, at least
or exactly or at most 1422, at least or exactly or at most
1423, at least or exactly or at most 1424, at least or exactly
or at most 1425, at least or exactly or at most 1426, at least
or exactly or at most 1427, at least or exactly or at most
1428, at least or exactly or at most 1429, at least or exactly
or at most 1430, at least or exactly or at most 1431, at least
or exactly or at most 1432, at least or exactly or at most
1433, at least or exactly or at most 1434, at least or exactly
or at most 1435, at least or exactly or at most 1436, at least
or exactly or at most 1437, at least or exactly or at most
1438, at least or exactly or at most 1439, at least or exactly
or at most 1440, at least or exactly or at most 1441, at least
or exactly or at most 1442, at least or exactly or at most
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1443, at least or exactly or at most 1444, at least or exactly
or at most 1445, at least or exactly or at most 1446, at least
or exactly or at most 1447, at least or exactly or at most
1448, at least or exactly or at most 1449, at least or exactly
or at most 1450, at least or exactly or at most 1451, at least
or exactly or at most 1452, at least or exactly or at most
1453, at least or exactly or at most 1454, at least or exactly
or at most 1455, at least or exactly or at most 1456, at least
or exactly or at most 1457, at least or exactly or at most
1458, at least or exactly or at most 1459, at least or exactly
or at most 1460, at least or exactly or at most 1461, at least
or exactly or at most 1462, at least or exactly or at most
1463, at least or exactly or at most 1464, at least or exactly
or at most 1465, at least or exactly or at most 1466, at least
or exactly or at most 1467, at least or exactly or at most
1468, at least or exactly or at most 1469, at least or exactly
or at most 1470, at least or exactly or at most 1471, at least
or exactly or at most 1472, at least or exactly or at most
1473, at least or exactly or at most 1474, at least or exactly
or at most 1475, at least or exactly or at most 1476, at least
or exactly or at most 1477, at least or exactly or at most
1478, at least or exactly or at most 1479, at least or exactly
or at most 1480, at least or exactly or at most 1481, at least
or exactly or at most 1482, at least or exactly or at most
1483, at least or exactly or at most 1484, at least or exactly
or at most 1485, at least or exactly or at most 1486, at least
or exactly or at most 1487, at least or exactly or at most
1488, at least or exactly or at most 1489, at least or exactly
or at most 1490, at least or exactly or at most 1491, at least
or exactly or at most 1492, at least or exactly or at most
1493, at least or exactly or at most 1494, at least or exactly
or at most 1495, at least or exactly or at most 1496, at least
or exactly or at most 1497, at least or exactly or at most
1498, at least or exactly or at most 1499, at least or exactly
or at most 1500, at least or exactly or at most 1501, at least
or exactly or at most 1502, at least or exactly or at most
1503, at least or exactly or at most 1504, at least or exactly
or at most 1505, at least or exactly or at most 1506, at least
or exactly or at most 1507, at least or exactly or at most
1508, at least or exactly or at most 1509, at least or exactly
or at most 1510, at least or exactly or at most 1511, at least
or exactly or at most 1512, at least or exactly or at most
1513, at least or exactly or at most 1514, at least or exactly
or at most 1515, at least or exactly or at most 1516, at least
or exactly or at most 1517, at least or exactly or at most
1518, at least or exactly or at most 1519, at least or exactly
or at most 1520, at least or exactly or at most 1521, at least
or exactly or at most 1522, at least or exactly or at most
1523, at least or exactly or at most 1524, at least or exactly
or at most 1525, at least or exactly or at most 1526, at least
or exactly or at most 1527, at least or exactly or at most
1528, at least or exactly or at most 1529, at least or exactly
or at most 1530, at least or exactly or at most 1531, at least
or exactly or at most 1532, at least or exactly or at most
1533, at least or exactly or at most 1534, at least or exactly
or at most 1535, at least or exactly or at most 1536, at least
or exactly or at most 1537, at least or exactly or at most
1538, at least or exactly or at most 1539, at least or exactly
or at most 1540, at least or exactly or at most 1541, at least
or exactly or at most 1542, at least or exactly or at most
1543, at least or exactly or at most 1544, at least or exactly
or at most 1545, at least or exactly or at most 1546, at least
or exactly or at most 1547, at least or exactly or at most
1548, at least or exactly or at most 1549, at least or exactly
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or at most 1550, at least or exactly or at most 1551, at least
or exactly or at most 1552, at least or exactly or at most
1553, at least or exactly or at most 1554, at least or exactly
or at most 1555, at least or exactly or at most 1556, at least
or exactly or at most 1557, at least or exactly or at most
1558, at least or exactly or at most 1559, at least or exactly
or at most 1560, at least or exactly or at most 1561, at least
or exactly or at most 1562, at least or exactly or at most
1563, at least or exactly or at most 1564, at least or exactly
or at most 1565, at least or exactly or at most 1566, at least
or exactly or at most 1567, at least or exactly or at most
1568, at least or exactly or at most 1569, at least or exactly
or at most 1570, at least or exactly or at most 1571, at least
or exactly or at most 1572, at least or exactly or at most
1573, at least or exactly or at most 1574, at least or exactly
or at most 1575, at least or exactly or at most 1576, at least
or exactly or at most 1577, at least or exactly or at most
1578, at least or exactly or at most 1579, at least or exactly
or at most 1580, at least or exactly or at most 1581, at least
or exactly or at most 1582, at least or exactly or at most
1583, at least or exactly or at most 1584, at least or exactly
or at most 1585, at least or exactly or at most 1586, at least
or exactly or at most 1587, at least or exactly or at most
1588, at least or exactly or at most 1589, at least or exactly
or at most 1590, at least or exactly or at most 1591, at least
or exactly or at most 1592, at least or exactly or at most
1593, at least or exactly or at most 1594, at least or exactly
or at most 1595, at least or exactly or at most 1596, at least
or exactly or at most 1597, at least or exactly or at most
1598, at least or exactly or at most 1599, at least or exactly
or at most 1600, at least or exactly or at most 1601, at least
or exactly or at most 1602, at least or exactly or at most
1603, at least or exactly or at most 1604, at least or exactly
or at most 1605, at least or exactly or at most 1606, at least
or exactly or at most 1607, at least or exactly or at most
1608, at least or exactly or at most 1609, at least or exactly
or at most 1610, at least or exactly or at most 1611, at least
or exactly or at most 1612, at least or exactly or at most
1613, at least or exactly or at most 1614, at least or exactly
or at most 1615, at least or exactly or at most 1616, at least
or exactly or at most 1617, at least or exactly or at most
1618, at least or exactly or at most 1619, at least or exactly
or at most 1620, at least or exactly or at most 1621, at least
or exactly or at most 1622, at least or exactly or at most
1623, at least or exactly or at most 1624, at least or exactly
or at most 1625, at least or exactly or at most 1626, at least
or exactly or at most 1627, at least or exactly or at most
1628, at least or exactly or at most 1629, at least or exactly
or at most 1630, at least or exactly or at most 1631, at least
or exactly or at most 1632, at least or exactly or at most
1633, at least or exactly or at most 1634, at least or exactly
or at most 1635, at least or exactly or at most 1636, at least
or exactly or at most 1637, at least or exactly or at most
1638, at least or exactly or at most 1639, at least or exactly
or at most 1640, at least or exactly or at most 1641, at least
or exactly or at most 1642, at least or exactly or at most
1643, at least or exactly or at most 1644, at least or exactly
or at most 1645, at least or exactly or at most 1646, at least
or exactly or at most 1647, at least or exactly or at most
1648, at least or exactly or at most 1649, at least or exactly
or at most 1650, at least or exactly or at most 1651, at least
or exactly or at most 1652, at least or exactly or at most
1653, at least or exactly or at most 1654, at least or exactly
or at most 1655, at least or exactly or at most 1656, at least
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or exactly or at most 1657, at least or exactly or at most
1658, at least or exactly or at most 1659, at least or exactly
or at most 1660, at least or exactly or at most 1661, at least
or exactly or at most 1662, at least or exactly or at most
1663, at least or exactly or at most 1664, at least or exactly
or at most 1665, at least or exactly or at most 1666, at least
or exactly or at most 1667, at least or exactly or at most
1668, at least or exactly or at most 1669, at least or exactly
or at most 1670, at least or exactly or at most 1671, at least
or exactly or at most 1672, at least or exactly or at most
1673, at least or exactly or at most 1674, at least or exactly
or at most 1675, at least or exactly or at most 1676, at least
or exactly or at most 1677, at least or exactly or at most
1678, at least or exactly or at most 1679, at least or exactly
or at most 1680, at least or exactly or at most 1681, at least
or exactly or at most 1682, at least or exactly or at most
1683, at least or exactly or at most 1684, at least or exactly
or at most 1685, at least or exactly or at most 1686, at least
or exactly or at most 1687, at least or exactly or at most
1688, at least or exactly or at most 1689, at least or exactly
or at most 1690, at least or exactly or at most 1691, at least
or exactly or at most 1692, at least or exactly or at most
1693, at least or exactly or at most 1694, at least or exactly
or at most 1695, at least or exactly or at most 1696, at least
or exactly or at most 1697, at least or exactly or at most
1698, at least or exactly or at most 1699, at least or exactly
or at most 1700, at least or exactly or at most 1701, at least
or exactly or at most 1702, at least or exactly or at most
1703, at least or exactly or at most 1704, at least or exactly
or at most 1705, at least or exactly or at most 1706, at least
or exactly or at most 1707, at least or exactly or at most
1708, at least or exactly or at most 1709, at least or exactly
or at most 1710, at least or exactly or at most 1711, at least
or exactly or at most 1712, at least or exactly or at most
1713, at least or exactly or at most 1714, at least or exactly
or at most 1715, at least or exactly or at most 1716, at least
or exactly or at most 1717, at least or exactly or at most
1718, at least or exactly or at most 1719, at least or exactly
or at most 1720, at least or exactly or at most 1721, at least
or exactly or at most 1722, at least or exactly or at most
1723, at least or exactly or at most 1724, at least or exactly
or at most 1725, at least or exactly or at most 1726, at least
or exactly or at most 1727, at least or exactly or at most
1728, at least or exactly or at most 1729, at least or exactly
or at most 1730, at least or exactly or at most 1731, at least
or exactly or at most 1732, at least or exactly or at most
1733, at least or exactly or at most 1734, at least or exactly
or at most 1735, at least or exactly or at most 1736, at least
or exactly or at most 1737, at least or exactly or at most
1738, at least or exactly or at most 1739, at least or exactly
or at most 1740, at least or exactly or at most 1741, at least
or exactly or at most 1742, at least or exactly or at most
1743, at least or exactly or at most 1744, at least or exactly
or at most 1745, at least or exactly or at most 1746, at least
or exactly or at most 1747, at least or exactly or at most
1748, at least or exactly or at most 1749, at least or exactly
or at most 1750, at least or exactly or at most 1751, at least
or exactly or at most 1752, at least or exactly or at most
1753, at least or exactly or at most 1754, at least or exactly
or at most 1755, at least or exactly or at most 1756, at least
or exactly or at most 1757, at least or exactly or at most
1758, at least or exactly or at most 1759, at least or exactly
or at most 1760, at least or exactly or at most 1761, at least
or exactly or at most 1762, at least or exactly or at most
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1763, at least or exactly or at most 1764, at least or exactly
or at most 1765, at least or exactly or at most 1766, at least
or exactly or at most 1767, at least or exactly or at most
1768, at least or exactly or at most 1769, at least or exactly
or at most 1770, at least or exactly or at most 1771, at least
or exactly or at most 1772, at least or exactly or at most
1773, at least or exactly or at most 1774, at least or exactly
or at most 1775, at least or exactly or at most 1776, at least
or exactly or at most 1777, at least or exactly or at most
1778, at least or exactly or at most 1779, at least or exactly
or at most 1780, at least or exactly or at most 1781, at least
or exactly or at most 1782, at least or exactly or at most
1783, at least or exactly or at most 1784, at least or exactly
or at most 1785, at least or exactly or at most 1786, at least
or exactly or at most 1787, at least or exactly or at most
1788, at least or exactly or at most 1789, at least or exactly
or at most 1790, at least or exactly or at most 1791, at least
or exactly or at most 1792, at least or exactly or at most
1793, at least or exactly or at most 1794, at least or exactly
or at most 1795, at least or exactly or at most 1796, at least
or exactly or at most 1797, at least or exactly or at most
1798, at least or exactly or at most 1799, at least or exactly
or at most 1800, at least or exactly or at most 1801, at least
or exactly or at most 1802, at least or exactly or at most
1803, at least or exactly or at most 1804, at least or exactly
or at most 1805, at least or exactly or at most 1806, at least
or exactly or at most 1807, at least or exactly or at most
1808, at least or exactly or at most 1809, at least or exactly
or at most 1810, at least or exactly or at most 1811, at least
or exactly or at most 1812, at least or exactly or at most
1813, at least or exactly or at most 1814, at least or exactly
or at most 1815, at least or exactly or at most 1816, at least
or exactly or at most 1817, at least or exactly or at most
1818, at least or exactly or at most 1819, at least or exactly
or at most 1820, at least or exactly or at most 1821, at least
or exactly or at most 1822, at least or exactly or at most
1823, at least or exactly or at most 1824, at least or exactly
or at most 1825, at least or exactly or at most 1826, at least
or exactly or at most 1827, at least or exactly or at most
1828, at least or exactly or at most 1829, at least or exactly
or at most 1830, at least or exactly or at most 1831, at least
or exactly or at most 1832, at least or exactly or at most
1833, at least or exactly or at most 1834, at least or exactly
or at most 1835, at least or exactly or at most 1836, at least
or exactly or at most 1837, at least or exactly or at most
1838, at least or exactly or at most 1839, at least or exactly
or at most 1840, at least or exactly or at most 1841, at least
or exactly or at most 1842, at least or exactly or at most
1843, at least or exactly or at most 1844, at least or exactly
or at most 1845, at least or exactly or at most 1846, at least
or exactly or at most 1847, at least or exactly or at most
1848, at least or exactly or at most 1849, at least or exactly
or at most 1850, at least or exactly or at most 1851, at least
or exactly or at most 1852, at least or exactly or at most
1853, at least or exactly or at most 1854, at least or exactly
or at most 1855, at least or exactly or at most 1856, at least
or exactly or at most 1857, at least or exactly or at most
1858, at least or exactly or at most 1859, at least or exactly
or at most 1860, at least or exactly or at most 1861, at least
or exactly or at most 1862, at least or exactly or at most
1863, at least or exactly or at most 1864, at least or exactly
or at most 1865, at least or exactly or at most 1866, at least
or exactly or at most 1867, at least or exactly or at most
1868, at least or exactly or at most 1869, at least or exactly
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or at most 1870, at least or exactly or at most 1871, at least
or exactly or at most 1872, at least or exactly or at most
1873, at least or exactly or at most 1874, at least or exactly
or at most 1875, at least or exactly or at most 1876, at least
or exactly or at most 1877, at least or exactly or at most
1878, at least or exactly or at most 1879, at least or exactly
or at most 1880, at least or exactly or at most 1881, at least
or exactly or at most 1882, at least or exactly or at most
1883, at least or exactly or at most 1884, at least or exactly
or at most 1885, at least or exactly or at most 1886, at least
or exactly or at most 1887, at least or exactly or at most
1888, at least or exactly or at most 1889, at least or exactly
or at most 1890, at least or exactly or at most 1891, at least
or exactly or at most 1892, at least or exactly or at most
1893, at least or exactly or at most 1894, at least or exactly
or at most 1895, at least or exactly or at most 1896, at least
or exactly or at most 1897, at least or exactly or at most
1898, at least or exactly or at most 1899, at least or exactly
or at most 1900, at least or exactly or at most 1901, at least
or exactly or at most 1902, at least or exactly or at most
1903, at least or exactly or at most 1904, at least or exactly
or at most 1905, at least or exactly or at most 1906, at least
or exactly or at most 1907, at least or exactly or at most
1908, at least or exactly or at most 1909, at least or exactly
or at most 1910, at least or exactly or at most 1911, at least
or exactly or at most 1912, at least or exactly or at most
1913, at least or exactly or at most 1914, at least or exactly
or at most 1915, at least or exactly or at most 1916, at least
or exactly or at most 1917, at least or exactly or at most
1918, at least or exactly or at most 1919, at least or exactly
or at most 1920, at least or exactly or at most 1921, at least
or exactly or at most 1922, at least or exactly or at most
1923, at least or exactly or at most 1924, at least or exactly
or at most 1925, at least or exactly or at most 1926, at least
or exactly or at most 1927, at least or exactly or at most
1928, at least or exactly or at most 1929, at least or exactly
or at most 1930, at least or exactly or at most 1931, at least
or exactly or at most 1932, at least or exactly or at most
1933, at least or exactly or at most 1934, at least or exactly
or at most 1935, at least or exactly or at most 1936, at least
or exactly or at most 1937, at least or exactly or at most
1938, at least or exactly or at most 1939, at least or exactly
or at most 1940, at least or exactly or at most 1941, at least
or exactly or at most 1942, at least or exactly or at most
1943, at least or exactly or at most 1944, at least or exactly
or at most 1945, at least or exactly or at most 1946, at least
or exactly or at most 1947, at least or exactly or at most
1948, at least or exactly or at most 1949, at least or exactly
or at most 1950, at least or exactly or at most 1951, at least
or exactly or at most 1952, at least or exactly or at most
1953, at least or exactly or at most 1954, at least or exactly
or at most 1955, at least or exactly or at most 1956, at least
or exactly or at most 1957, at least or exactly or at most
1958, at least or exactly or at most 1959, at least or exactly
or at most 1960, at least or exactly or at most 1961, at least
or exactly or at most 1962, at least or exactly or at most
1963, at least or exactly or at most 1964, at least or exactly
or at most 1965, at least or exactly or at most 1966, at least
or exactly or at most 1967, at least or exactly or at most
1968, at least or exactly or at most 1969, at least or exactly
or at most 1970, at least or exactly or at most 1971, at least
or exactly or at most 1972, at least or exactly or at most
1973, at least or exactly or at most 1974, at least or exactly
or at most 1975, at least or exactly or at most 1976, at least
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or exactly or at most 1977, at least or exactly or at most
1978, at least or exactly or at most 1979, at least or exactly
or at most 1980, at least or exactly or at most 1981, at least
or exactly or at most 1982, at least or exactly or at most
1983, at least or exactly or at most 1984, at least or exactly
or at most 1985, at least or exactly or at most 1986, at least
or exactly or at most 1987, at least or exactly or at most
1988, at least or exactly or at most 1989, at least or exactly
or at most 1990, at least or exactly or at most 1991, at least
or exactly or at most 1992, at least or exactly or at most
1993, at least or exactly or at most 1994, at least or exactly
or at most 1995, at least or exactly or at most 1996, at least
or exactly or at most 1997, at least or exactly or at most
1998, at least or exactly or at most 1999, at least or exactly
or at most 2000, at least or exactly or at most 2001, at least
or exactly or at most 2002, at least or exactly or at most
2003, at least or exactly or at most 2004, at least or exactly
or at most 2005, at least or exactly or at most 2006, at least
or exactly or at most 2007, at least or exactly or at most
2008, at least or exactly or at most 2009, at least or exactly
or at most 2010, at least or exactly or at most 2011, at least
or exactly or at most 2012, at least or exactly or at most
2013, at least or exactly or at most 2014, at least or exactly
or at most 2015, at least or exactly or at most 2016, at least
or exactly or at most 2017, at least or exactly or at most
2018, at least or exactly or at most 2019, at least or exactly
or at most 2020, at least or exactly or at most 2021, at least
or exactly or at most 2022, at least or exactly or at most
2023, at least or exactly or at most 2024, at least or exactly
or at most 2025, at least or exactly or at most 2026, at least
or exactly or at most 2027, at least or exactly or at most
2028, at least or exactly or at most 2029, at least or exactly
or at most 2030, at least or exactly or at most 2031, at least
or exactly or at most 2032, at least or exactly or at most
2033, at least or exactly or at most 2034, at least or exactly
or at most 2035, at least or exactly or at most 2036, at least
or exactly or at most 2037, at least or exactly or at most
2038, at least or exactly or at most 2039, at least or exactly
or at most 2040, at least or exactly or at most 2041, at least
or exactly or at most 2042, at least or exactly or at most
2043, at least or exactly or at most 2044, at least or exactly
or at most 2045, at least or exactly or at most 2046, at least
or exactly or at most 2047, at least or exactly or at most
2048, at least or exactly or at most 2049, at least or exactly
or at most 2050, at least or exactly or at most 2051, at least
or exactly or at most 2052, at least or exactly or at most
2053, at least or exactly or at most 2054, at least or exactly
or at most 2055, at least or exactly or at most 2056, at least
or exactly or at most 2057, at least or exactly or at most
2058, at least or exactly or at most 2059, at least or exactly
or at most 2060, at least or exactly or at most 2061, at least
or exactly or at most 2062, at least or exactly or at most
2063, at least or exactly or at most 2064, at least or exactly
or at most 2065, at least or exactly or at most 2066, at least
or exactly or at most 2067, at least or exactly or at most
2068, at least or exactly or at most 2069, at least or exactly
or at most 2070, at least or exactly or at most 2071, at least
or exactly or at most 2072, at least or exactly or at most
2073, at least or exactly or at most 2074, at least or exactly
or at most 2075, at least or exactly or at most 2076, at least
or exactly or at most 2077, at least or exactly or at most
2078, at least or exactly or at most 2079, at least or exactly
or at most 2080, at least or exactly or at most 2081, at least
or exactly or at most 2082, at least or exactly or at most
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2083, at least or exactly or at most 2084, at least or exactly
or at most 2085, at least or exactly or at most 2086, at least
or exactly or at most 2087, at least or exactly or at most
2088, at least or exactly or at most 2089, at least or exactly
or at most 2090, at least or exactly or at most 2091, at least
or exactly or at most 2092, at least or exactly or at most
2093, at least or exactly or at most 2094, at least or exactly
or at most 2095, at least or exactly or at most 2096, at least
or exactly or at most 2097, at least or exactly or at most
2098, at least or exactly or at most 2099, at least or exactly
or at most 2100, at least or exactly or at most 2101, at least
or exactly or at most 2102, at least or exactly or at most
2103, at least or exactly or at most 2104, at least or exactly
or at most 2105, at least or exactly or at most 2106, at least
or exactly or at most 2107, at least or exactly or at most
2108, at least or exactly or at most 2109, at least or exactly
or at most 2110, at least or exactly or at most 2111, at least
or exactly or at most 2112, at least or exactly or at most
2113, at least or exactly or at most 2114, at least or exactly
or at most 2115, at least or exactly or at most 2116, at least
or exactly or at most 2117, at least or exactly or at most
2118, at least or exactly or at most 2119, at least or exactly
or at most 2120, at least or exactly or at most 2121, at least
or exactly or at most 2122, at least or exactly or at most
2123, at least or exactly or at most 2124, at least or exactly
or at most 2125, at least or exactly or at most 2126, at least
or exactly or at most 2127, at least or exactly or at most
2128, at least or exactly or at most 2129, at least or exactly
or at most 2130, at least or exactly or at most 2131, at least
or exactly or at most 2132, at least or exactly or at most
2133, at least or exactly or at most 2134, at least or exactly
or at most 2135, at least or exactly or at most 2136, at least
or exactly or at most 2137, at least or exactly or at most
2138, at least or exactly or at most 2139, at least or exactly
or at most 2140, at least or exactly or at most 2141, at least
or exactly or at most 2142, at least or exactly or at most
2143, at least or exactly or at most 2144, at least or exactly
or at most 2145, at least or exactly or at most 2146, at least
or exactly or at most 2147, at least or exactly or at most
2148, at least or exactly or at most 2149, at least or exactly
or at most 2150, at least or exactly or at most 2151, at least
or exactly or at most 2152, at least or exactly or at most
2153, at least or exactly or at most 2154, at least or exactly
or at most 2155, at least or exactly or at most 2156, at least
or exactly or at most 2157, at least or exactly or at most
2158, at least or exactly or at most 2159, at least or exactly
or at most 2160, at least or exactly or at most 2161, at least
or exactly or at most 2162, at least or exactly or at most
2163, at least or exactly or at most 2164, at least or exactly
or at most 2165, at least or exactly or at most 2166, at least
or exactly or at most 2167, at least or exactly or at most
2168, at least or exactly or at most 2169, at least or exactly
or at most 2170, at least or exactly or at most 2171, at least
or exactly or at most 2172, at least or exactly or at most
2173, at least or exactly or at most 2174, at least or exactly
or at most 2175, at least or exactly or at most 2176, at least
or exactly or at most 2177, at least or exactly or at most
2178, at least or exactly or at most 2179, at least or exactly
or at most 2180, at least or exactly or at most 2181, at least
or exactly or at most 2182, at least or exactly or at most
2183, at least or exactly or at most 2184, at least or exactly
or at most 2185, at least or exactly or at most 2186, at least
or exactly or at most 2187, at least or exactly or at most
2188, at least or exactly or at most 2189, at least or exactly
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or at most 2190, at least or exactly or at most 2191, at least
or exactly or at most 2192, at least or exactly or at most
2193, at least or exactly or at most 2194, at least or exactly
or at most 2195, at least or exactly or at most 2196, at least
or exactly or at most 2197, at least or exactly or at most
2198, at least or exactly or at most 2199, at least or exactly
or at most 2200, at least or exactly or at most 2201, at least
or exactly or at most 2202, at least or exactly or at most
2203, at least or exactly or at most 2204, at least or exactly
or at most 2205, at least or exactly or at most 22006, at least
or exactly or at most 2207, at least or exactly or at most
2208, at least or exactly or at most 2209, at least or exactly
or at most 2210, at least or exactly or at most 2211, at least
or exactly or at most 2212, at least or exactly or at most
2213, at least or exactly or at most 2214, at least or exactly
or at most 2215, at least or exactly or at most 2216, at least
or exactly or at most 2217, at least or exactly or at most
2218, at least or exactly or at most 2219, at least or exactly
or at most 2220, at least or exactly or at most 2221, at least
or exactly or at most 2222, at least or exactly or at most
2223, at least or exactly or at most 2224, at least or exactly
or at most 2225, at least or exactly or at most 2226, at least
or exactly or at most 2227, at least or exactly or at most
2228, at least or exactly or at most 2229, at least or exactly
or at most 2230, at least or exactly or at most 2231, at least
or exactly or at most 2232, at least or exactly or at most
2233, at least or exactly or at most 2234, at least or exactly
or at most 2235, at least or exactly or at most 2236, at least
or exactly or at most 2237, at least or exactly or at most
2238, at least or exactly or at most 2239, at least or exactly
or at most 2240, at least or exactly or at most 2241, at least
or exactly or at most 2242, at least or exactly or at most
2243, at least or exactly or at most 2244, at least or exactly
or at most 2245, at least or exactly or at most 2246, at least
or exactly or at most 2247, at least or exactly or at most
2248, at least or exactly or at most 2249, at least or exactly
or at most 2250, at least or exactly or at most 2251, at least
or exactly or at most 2252, at least or exactly or at most
2253, at least or exactly or at most 2254, at least or exactly
or at most 2255, at least or exactly or at most 2256, at least
or exactly or at most 2257, at least or exactly or at most
2258, at least or exactly or at most 2259, at least or exactly
or at most 2260, at least or exactly or at most 2261, at least
or exactly or at most 2262, at least or exactly or at most
2263, at least or exactly or at most 2264, at least or exactly
or at most 2265, at least or exactly or at most 2266, at least
or exactly or at most 2267, at least or exactly or at most
2268, at least or exactly or at most 2269, at least or exactly
or at most 2270, at least or exactly or at most 2271, at least
or exactly or at most 2272, at least or exactly or at most
2273, at least or exactly or at most 2274, at least or exactly
or at most 2275, at least or exactly or at most 2276, at least
or exactly or at most 2277, at least or exactly or at most
2278, at least or exactly or at most 2279, at least or exactly
or at most 2280, at least or exactly or at most 2281, at least
or exactly or at most 2282, at least or exactly or at most
2283, at least or exactly or at most 2284, at least or exactly
or at most 2285, at least or exactly or at most 2286, at least
or exactly or at most 2287, at least or exactly or at most
2288, at least or exactly or at most 2289, at least or exactly
or at most 2290, at least or exactly or at most 2291, at least
or exactly or at most 2292, at least or exactly or at most
2293, at least or exactly or at most 2294, at least or exactly
or at most 2295, at least or exactly or at most 2296, at least
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or exactly or at most 2297, at least or exactly or at most
2298, at least or exactly or at most 2299, at least or exactly
or at most 2300, at least or exactly or at most 2301, at least
or exactly or at most 2302, at least or exactly or at most
2303, at least or exactly or at most 2304, at least or exactly
or at most 2305, at least or exactly or at most 2306, at least
or exactly or at most 2307, at least or exactly or at most
2308, at least or exactly or at most 2309, at least or exactly
or at most 2310, at least or exactly or at most 2311, at least
or exactly or at most 2312, at least or exactly or at most
2313, at least or exactly or at most 2314, at least or exactly
or at most 2315, at least or exactly or at most 2316, at least
or exactly or at most 2317, at least or exactly or at most
2318, at least or exactly or at most 2319, at least or exactly
or at most 2320, at least or exactly or at most 2321, at least
or exactly or at most 2322, at least or exactly or at most
2323, at least or exactly or at most 2324, at least or exactly
or at most 2325, at least or exactly or at most 2326, at least
or exactly or at most 2327, at least or exactly or at most
2328, at least or exactly or at most 2329, at least or exactly
or at most 2330, at least or exactly or at most 2331, at least
or exactly or at most 2332, at least or exactly or at most
2333, at least or exactly or at most 2334, at least or exactly
or at most 2335, at least or exactly or at most 2336, at least
or exactly or at most 2337, at least or exactly or at most
2338, at least or exactly or at most 2339, at least or exactly
or at most 2340, at least or exactly or at most 2341, at least
or exactly or at most 2342, at least or exactly or at most
2343, at least or exactly or at most 2344, at least or exactly
or at most 2345, at least or exactly or at most 2346, at least
or exactly or at most 2347, at least or exactly or at most
2348, at least or exactly or at most 2349, at least or exactly
or at most 2350, at least or exactly or at most 2351, at least
or exactly or at most 2352, at least or exactly or at most
2353, at least or exactly or at most 2354, at least or exactly
or at most 2355, at least or exactly or at most 2356, at least
or exactly or at most 2357, at least or exactly or at most
2358, at least or exactly or at most 2359, at least or exactly
or at most 2360, at least or exactly or at most 2361, at least
or exactly or at most 2362, at least or exactly or at most
2363, at least or exactly or at most 2364, at least or exactly
or at most 2365, at least or exactly or at most 2366, at least
or exactly or at most 2367, at least or exactly or at most
2368, at least or exactly or at most 2369, at least or exactly
or at most 2370, at least or exactly or at most 2371, at least
or exactly or at most 2372, at least or exactly or at most
2373, at least or exactly or at most 2374, at least or exactly
or at most 2375, at least or exactly or at most 2376, at least
or exactly or at most 2377, at least or exactly or at most
2378, at least or exactly or at most 2379, at least or exactly
or at most 2380, at least or exactly or at most 2381, at least
or exactly or at most 2382, at least or exactly or at most
2383, at least or exactly or at most 2384, at least or exactly
or at most 2385, at least or exactly or at most 2386, at least
or exactly or at most 2387, at least or exactly or at most
2388, at least or exactly or at most 2389, at least or exactly
or at most 2390, at least or exactly or at most 2391, at least
or exactly or at most 2392, at least or exactly or at most
2393, at least or exactly or at most 2394, at least or exactly
or at most 2395, at least or exactly or at most 2396, at least
or exactly or at most 2397, at least or exactly or at most
2398, at least or exactly or at most 2399, at least or exactly
or at most 2400, at least or exactly or at most 2401, at least
or exactly or at most 2402, at least or exactly or at most



US 2018/0201656 Al

2403, at least or exactly or at most 2404, at least or exactly
or at most 2405, at least or exactly or at most 24006, at least
or exactly or at most 2407, at least or exactly or at most
2408, at least or exactly or at most 2409, at least or exactly
or at most 2410, at least or exactly or at most 2411, at least
or exactly or at most 2412, at least or exactly or at most
2413, at least or exactly or at most 2414, at least or exactly
or at most 2415, at least or exactly or at most 2416, at least
or exactly or at most 2417, at least or exactly or at most
2418, at least or exactly or at most 2419, at least or exactly
or at most 2420, at least or exactly or at most 2421, at least
or exactly or at most 2422, at least or exactly or at most
2423, at least or exactly or at most 2424, at least or exactly
or at most 2425, at least or exactly or at most 2426, at least
or exactly or at most 2427, at least or exactly or at most
2428, at least or exactly or at most 2429, at least or exactly
or at most 2430, at least or exactly or at most 2431, at least
or exactly or at most 2432, at least or exactly or at most
2433, at least or exactly or at most 2434, at least or exactly
or at most 2435, at least or exactly or at most 2436, at least
or exactly or at most 2437, at least or exactly or at most
2438, at least or exactly or at most 2439, at least or exactly
or at most 2440, at least or exactly or at most 2441, at least
or exactly or at most 2442, at least or exactly or at most
2443 at least or exactly or at most 2444, at least or exactly
or at most 2445, at least or exactly or at most 2446, at least
or exactly or at most 2447, at least or exactly or at most
2448, at least or exactly or at most 2449, at least or exactly
or at most 2450, at least or exactly or at most 2451, at least
or exactly or at most 2452, at least or exactly or at most
2453, at least or exactly or at most 2454, at least or exactly
or at most 2455, at least or exactly or at most 2456, at least
or exactly or at most 2457, at least or exactly or at most
2458, at least or exactly or at most 2459, at least or exactly
or at most 2460, at least or exactly or at most 2461, at least
or exactly or at most 2462, at least or exactly or at most
2463, at least or exactly or at most 2464, at least or exactly
or at most 2465, at least or exactly or at most 2466, or at least
or exactly or at most 2467 contiguous amino acid residues.

[0096] Insofar as embodiment b relates to SEQ ID NOs:
29-30, the at least 5 contiguous amino acids referred to in
option b) in the definition of the first aspect of the invention
may also constitute at least or exactly or at most 2468, at
least or exactly or at most 2469, at least or exactly or at most
2470, at least or exactly or at most 2471, at least or exactly
or at most 2472, at least or exactly or at most 2473, at least
or exactly or at most 2474, at least or exactly or at most
2475, at least or exactly or at most 2476, at least or exactly
or at most 2477, at least or exactly or at most 2478, at least
or exactly or at most 2479, at least or exactly or at most
2480, at least or exactly or at most 2481, at least or exactly
or at most 2482, at least or exactly or at most 2483, at least
or exactly or at most 2484, at least or exactly or at most
2485, at least or exactly or at most 2486, at least or exactly
or at most 2487, at least or exactly or at most 2488, at least
or exactly or at most 2489, at least or exactly or at most
2490, at least or exactly or at most 2491, at least or exactly
or at most 2492, at least or exactly or at most 2493, at least
or exactly or at most 2494, at least or exactly or at most
2495, at least or exactly or at most 2496, at least or exactly
or at most 2497, at least or exactly or at most 2498, at least
or exactly or at most 2499, at least or exactly or at most
2500, at least or exactly or at most 2501, at least or exactly
or at most 2502, at least or exactly or at most 2503, at least

Jul. 19,2018

or exactly or at most 2504, at least or exactly or at most
2505, at least or exactly or at most 2506, at least or exactly
or at most 2507, at least or exactly or at most 2508, at least
or exactly or at most 2509, at least or exactly or at most
2510, at least or exactly or at most 2511, at least or exactly
or at most 2512, at least or exactly or at most 2513, at least
or exactly or at most 2514, at least or exactly or at most
2515, at least or exactly or at most 2516, at least or exactly
or at most 2517, at least or exactly or at most 2518, at least
or exactly or at most 2519, at least or exactly or at most
2520, at least or exactly or at most 2521, at least or exactly
or at most 2522, at least or exactly or at most 2523, at least
or exactly or at most 2524, at least or exactly or at most
2525, at least or exactly or at most 2526, at least or exactly
or at most 2527, at least or exactly or at most 2528, at least
or exactly or at most 2529, at least or exactly or at most
2530, at least or exactly or at most 2531, at least or exactly
or at most 2532, at least or exactly or at most 2533, at least
or exactly or at most 2534, at least or exactly or at most
2535, at least or exactly or at most 2536, at least or exactly
or at most 2537, at least or exactly or at most 2538, at least
or exactly or at most 2539, at least or exactly or at most
2540, at least or exactly or at most 2541, at least or exactly
or at most 2542, at least or exactly or at most 2543, at least
or exactly or at most 2544, at least or exactly or at most
2545, at least or exactly or at most 2546, at least or exactly
or at most 2547, at least or exactly or at most 2548, at least
or exactly or at most 2549, at least or exactly or at most
2550, at least or exactly or at most 2551, at least or exactly
or at most 2552, at least or exactly or at most 2553, at least
or exactly or at most 2554, at least or exactly or at most
2555, at least or exactly or at most 2556, at least or exactly
or at most 2557, at least or exactly or at most 2558, at least
or exactly or at most 2559, at least or exactly or at most
2560, at least or exactly or at most 2561, at least or exactly
or at most 2562, at least or exactly or at most 2563, at least
or exactly or at most 2564, at least or exactly or at most
2565, at least or exactly or at most 2566, at least or exactly
or at most 2567, at least or exactly or at most 2568, at least
or exactly or at most 2569, at least or exactly or at most
2570, at least or exactly or at most 2571, at least or exactly
or at most 2572, at least or exactly or at most 2573, at least
or exactly or at most 2574, at least or exactly or at most
2575, at least or exactly or at most 2576, at least or exactly
or at most 2577, at least or exactly or at most 2578, at least
or exactly or at most 2579, at least or exactly or at most
2580, at least or exactly or at most 2581, at least or exactly
or at most 2582, at least or exactly or at most 2583, at least
or exactly or at most 2584, at least or exactly or at most
2585, at least or exactly or at most 2586, at least or exactly
or at most 2587, at least or exactly or at most 2588, at least
or exactly or at most 2589, at least or exactly or at most
2590, at least or exactly or at most 2591, at least or exactly
or at most 2592, at least or exactly or at most 2593, at least
or exactly or at most 2594, at least or exactly or at most
2595, at least or exactly or at most 2596, at least or exactly
or at most 2597, at least or exactly or at most 2598, at least
or exactly or at most 2599, at least or exactly or at most
2600, at least or exactly or at most 2601, at least or exactly
or at most 2602, at least or exactly or at most 2603, at least
or exactly or at most 2604, at least or exactly or at most
2605, at least or exactly or at most 2606, at least or exactly
or at most 2607, at least or exactly or at most 2608, at least
or exactly or at most 2609, at least or exactly or at most
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2610, at least or exactly or at most 2611, at least or exactly
or at most 2612, at least or exactly or at most 2613, at least
or exactly or at most 2614, at least or exactly or at most
2615, at least or exactly or at most 2616, at least or exactly
or at most 2617, at least or exactly or at most 2618, at least
or exactly or at most 2619, at least or exactly or at most
2620, at least or exactly or at most 2621, at least or exactly
or at most 2622, at least or exactly or at most 2623, at least
or exactly or at most 2624, at least or exactly or at most
2625, at least or exactly or at most 2626, at least or exactly
or at most 2627, at least or exactly or at most 2628, at least
or exactly or at most 2629, at least or exactly or at most
2630, at least or exactly or at most 2631, at least or exactly
or at most 2632, at least or exactly or at most 2633, at least
or exactly or at most 2634, at least or exactly or at most
2635, at least or exactly or at most 2636, at least or exactly
or at most 2637, at least or exactly or at most 2638, at least
or exactly or at most 2639, at least or exactly or at most
2640, at least or exactly or at most 2641, at least or exactly
or at most 2642, at least or exactly or at most 2643, at least
or exactly or at most 2644, at least or exactly or at most
2645, at least or exactly or at most 2646, at least or exactly
or at most 2647, at least or exactly or at most 2648, at least
or exactly or at most 2649, at least or exactly or at most
2650, at least or exactly or at most 2651, at least or exactly
or at most 2652, at least or exactly or at most 2653, at least
or exactly or at most 2654, at least or exactly or at most
2655, at least or exactly or at most 2656, at least or exactly
or at most 2657, at least or exactly or at most 2658, at least
or exactly or at most 2659, at least or exactly or at most
2660, at least or exactly or at most 2661, at least or exactly
or at most 2662, at least or exactly or at most 2663, at least
or exactly or at most 2664, at least or exactly or at most
2665, at least or exactly or at most 2666, at least or exactly
or at most 2667, at least or exactly or at most 2668, at least
or exactly or at most 2669, at least or exactly or at most
2670, at least or exactly or at most 2671, at least or exactly
or at most 2672, at least or exactly or at most 2673, at least
or exactly or at most 2674, at least or exactly or at most
2675, at least or exactly or at most 2676, at least or exactly
or at most 2677, at least or exactly or at most 2678, at least
or exactly or at most 2679, at least or exactly or at most
2680, at least or exactly or at most 2681, at least or exactly
or at most 2682, at least or exactly or at most 2683, at least
or exactly or at most 2684, at least or exactly or at most
2685, at least or exactly or at most 2686, at least or exactly
or at most 2687, at least or exactly or at most 2688, at least
or exactly or at most 2689, at least or exactly or at most
2690, at least or exactly or at most 2691, at least or exactly
or at most 2692, at least or exactly or at most 2693, at least
or exactly or at most 2694, at least or exactly or at most
2695, at least or exactly or at most 2696, at least or exactly
or at most 2697, at least or exactly or at most 2698, at least
or exactly or at most 2699, at least or exactly or at most
2700, at least or exactly or at most 2701, at least or exactly
or at most 2702, at least or exactly or at most 2703, at least
or exactly or at most 2704, at least or exactly or at most
2705, at least or exactly or at most 2706, at least or exactly
or at most 2707, at least or exactly or at most 2708, at least
or exactly or at most 2709, at least or exactly or at most
2710, at least or exactly or at most 2711, at least or exactly
or at most 2712, at least or exactly or at most 2713, at least
or exactly or at most 2714, at least or exactly or at most
2715, at least or exactly or at most 2716, at least or exactly
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or at most 2717, at least or exactly or at most 2718, at least
or exactly or at most 2719, at least or exactly or at most
2720, at least or exactly or at most 2721, at least or exactly
or at most 2722, at least or exactly or at most 2723, at least
or exactly or at most 2724, at least or exactly or at most
2725, at least or exactly or at most 2726, at least or exactly
or at most 2727, at least or exactly or at most 2728, at least
or exactly or at most 2729, at least or exactly or at most
2730, at least or exactly or at most 2731, at least or exactly
or at most 2732, at least or exactly or at most 2733, at least
or exactly or at most 2734, at least or exactly or at most
2735, at least or exactly or at most 2736, at least or exactly
or at most 2737, at least or exactly or at most 2738, at least
or exactly or at most 2739, at least or exactly or at most
2740, at least or exactly or at most 2741, at least or exactly
or at most 2742, at least or exactly or at most 2743, at least
or exactly or at most 2744, at least or exactly or at most
2745, at least or exactly or at most 2746, at least or exactly
or at most 2747, at least or exactly or at most 2748, at least
or exactly or at most 2749, at least or exactly or at most
2750, at least or exactly or at most 2751, at least or exactly
or at most 2752, at least or exactly or at most 2753, at least
or exactly or at most 2754, at least or exactly or at most
2755, at least or exactly or at most 2756, at least or exactly
or at most 2757, at least or exactly or at most 2758, at least
or exactly or at most 2759, at least or exactly or at most
2760, at least or exactly or at most 2761, at least or exactly
or at most 2762, at least or exactly or at most 2763, at least
or exactly or at most 2764, at least or exactly or at most
2765, at least or exactly or at most 2766, at least or exactly
or at most 2767, at least or exactly or at most 2768, at least
or exactly or at most 2769, at least or exactly or at most
2770, at least or exactly or at most 2771, at least or exactly
or at most 2772, at least or exactly or at most 2773, at least
or exactly or at most 2774, at least or exactly or at most
2775, at least or exactly or at most 2776, at least or exactly
or at most 2777, at least or exactly or at most 2778, at least
or exactly or at most 2779, at least or exactly or at most
2780, at least or exactly or at most 2781, at least or exactly
or at most 2782, at least or exactly or at most 2783, at least
or exactly or at most 2784, at least or exactly or at most
2785, at least or exactly or at most 2786, at least or exactly
or at most 2787, at least or exactly or at most 2788, at least
or exactly or at most 2789, at least or exactly or at most
2790, at least or exactly or at most 2791, at least or exactly
or at most 2792, at least or exactly or at most 2793, at least
or exactly or at most 2794, at least or exactly or at most
2795, at least or exactly or at most 2796, at least or exactly
or at most 2797, at least or exactly or at most 2798, at least
or exactly or at most 2799, at least or exactly or at most
2800, at least or exactly or at most 2801, at least or exactly
or at most 2802, at least or exactly or at most 2803, at least
or exactly or at most 2804, at least or exactly or at most
2805, at least or exactly or at most 2806, at least or exactly
or at most 2807, at least or exactly or at most 2808, at least
or exactly or at most 2809, at least or exactly or at most
2810, at least or exactly or at most 2811, at least or exactly
or at most 2812, at least or exactly or at most 2813, at least
or exactly or at most 2814, at least or exactly or at most
2815, at least or exactly or at most 2816, at least or exactly
or at most 2817, at least or exactly or at most 2818, at least
or exactly or at most 2819, at least or exactly or at most
2820, at least or exactly or at most 2821, at least or exactly
or at most 2822, at least or exactly or at most 2823, at least
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or exactly or at most 2824, at least or exactly or at most
2825, at least or exactly or at most 2826, at least or exactly
or at most 2827, at least or exactly or at most 2828, at least
or exactly or at most 2829, at least or exactly or at most
2830, at least or exactly or at most 2831, at least or exactly
or at most 2832, at least or exactly or at most 2833, at least
or exactly or at most 2834, at least or exactly or at most
2835, at least or exactly or at most 2836, at least or exactly
or at most 2837, at least or exactly or at most 2838, at least
or exactly or at most 2839, at least or exactly or at most
2840, at least or exactly or at most 2841, at least or exactly
or at most 2842, at least or exactly or at most 2843, at least
or exactly or at most 2844, at least or exactly or at most
2845, at least or exactly or at most 2846, at least or exactly
or at most 2847, at least or exactly or at most 2848, at least
or exactly or at most 2849, at least or exactly or at most
2850, at least or exactly or at most 2851, at least or exactly
or at most 2852, at least or exactly or at most 2853, at least
or exactly or at most 2854, at least or exactly or at most
2855, at least or exactly or at most 2856, at least or exactly
or at most 2857, at least or exactly or at most 2858, at least
or exactly or at most 2859, at least or exactly or at most
2860, at least or exactly or at most 2861, at least or exactly
or at most 2862, at least or exactly or at most 2863, at least
or exactly or at most 2864, at least or exactly or at most
2865, at least or exactly or at most 2866, at least or exactly
or at most 2867, at least or exactly or at most 2868, at least
or exactly or at most 2869, at least or exactly or at most
2870, at least or exactly or at most 2871, at least or exactly
or at most 2872, at least or exactly or at most 2873, at least
or exactly or at most 2874, at least or exactly or at most
2875, at least or exactly or at most 2876, at least or exactly
or at most 2877, at least or exactly or at most 2878, at least
or exactly or at most 2879, at least or exactly or at most
2880, at least or exactly or at most 2881, at least or exactly
or at most 2882, at least or exactly or at most 2883, at least
or exactly or at most 2884, at least or exactly or at most
2885, at least or exactly or at most 2886, at least or exactly
or at most 2887, at least or exactly or at most 2888, at least
or exactly or at most 2889, at least or exactly or at most
2890, at least or exactly or at most 2891, at least or exactly
or at most 2892, at least or exactly or at most 2893, at least
or exactly or at most 2894, at least or exactly or at most
2895, at least or exactly or at most 2896, at least or exactly
or at most 2897, at least or exactly or at most 2898, at least
or exactly or at most 2899, at least or exactly or at most
2900, at least or exactly or at most 2901, at least or exactly
or at most 2902, at least or exactly or at most 2903, at least
or exactly or at most 2904, at least or exactly or at most
2905, at least or exactly or at most 2906, at least or exactly
or at most 2907, at least or exactly or at most 2908, at least
or exactly or at most 2909, at least or exactly or at most
2910, at least or exactly or at most 2911, at least or exactly
or at most 2912, at least or exactly or at most 2913, at least
or exactly or at most 2914, at least or exactly or at most
29015, at least or exactly or at most 2916, at least or exactly
or at most 2917, at least or exactly or at most 2918, at least
or exactly or at most 2919, at least or exactly or at most
2920, at least or exactly or at most 2921, at least or exactly
or at most 2922, at least or exactly or at most 2923, at least
or exactly or at most 2924, at least or exactly or at most
2925, at least or exactly or at most 2926, at least or exactly
or at most 2927, at least or exactly or at most 2928, at least
or exactly or at most 2929, at least or exactly or at most
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2930, at least or exactly or at most 2931, at least or exactly
or at most 2932, at least or exactly or at most 2933, at least
or exactly or at most 2934, at least or exactly or at most
2935, at least or exactly or at most 2936, at least or exactly
or at most 2937, at least or exactly or at most 2938, at least
or exactly or at most 2939, at least or exactly or at most
2940, at least or exactly or at most 2941, at least or exactly
or at most 2942, at least or exactly or at most 2943, at least
or exactly or at most 2944, at least or exactly or at most
2945, at least or exactly or at most 2946, at least or exactly
or at most 2947, at least or exactly or at most 2948, at least
or exactly or at most 2949, at least or exactly or at most
2950, at least or exactly or at most 2951, at least or exactly
or at most 2952, at least or exactly or at most 2953, at least
or exactly or at most 2954, at least or exactly or at most
2055, at least or exactly or at most 2956, at least or exactly
or at most 2957, at least or exactly or at most 2958, at least
or exactly or at most 2959, at least or exactly or at most
2960, at least or exactly or at most 2961, at least or exactly
or at most 2962, at least or exactly or at most 2963, at least
or exactly or at most 2964, at least or exactly or at most
2965, at least or exactly or at most 2966, at least or exactly
or at most 2967, at least or exactly or at most 2968, at least
or exactly or at most 2969, at least or exactly or at most
2970, at least or exactly or at most 2971, at least or exactly
or at most 2972, at least or exactly or at most 2973, at least
or exactly or at most 2974, at least or exactly or at most
2975, at least or exactly or at most 2976, at least or exactly
or at most 2977, at least or exactly or at most 2978, at least
or exactly or at most 2979, at least or exactly or at most
2980, at least or exactly or at most 2981, at least or exactly
or at most 2982, at least or exactly or at most 2983, at least
or exactly or at most 2984, at least or exactly or at most
2085, at least or exactly or at most 2986, at least or exactly
or at most 2987, at least or exactly or at most 2988, at least
or exactly or at most 2989, at least or exactly or at most
2990, at least or exactly or at most 2991, at least or exactly
or at most 2992, at least or exactly or at most 2993, at least
or exactly or at most 2994, at least or exactly or at most
2995, at least or exactly or at most 2996, at least or exactly
or at most 2997, at least or exactly or at most 2998, at least
or exactly or at most 2999, at least or exactly or at most
3000, at least or exactly or at most 3001, at least or exactly
or at most 3002, at least or exactly or at most 3003, at least
or exactly or at most 3004, at least or exactly or at most
3005, at least or exactly or at most 3006, at least or exactly
or at most 3007, at least or exactly or at most 3008, at least
or exactly or at most 3009, at least or exactly or at most
3010, at least or exactly or at most 3011, at least or exactly
or at most 3012, at least or exactly or at most 3013, at least
or exactly or at most 3014, at least or exactly or at most
3015, at least or exactly or at most 3016, at least or exactly
or at most 3017, at least or exactly or at most 3018, at least
or exactly or at most 3019, at least or exactly or at most
3020, at least or exactly or at most 3021, at least or exactly
or at most 3022, at least or exactly or at most 3023, at least
or exactly or at most 3024, at least or exactly or at most
3025, at least or exactly or at most 3026, at least or exactly
or at most 3027, at least or exactly or at most 3028, at least
or exactly or at most 3029, at least or exactly or at most
3030, at least or exactly or at most 3031, at least or exactly
or at most 3032, at least or exactly or at most 3033, at least
or exactly or at most 3034, at least or exactly or at most
3035, at least or exactly or at most 3036, at least or exactly
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or at most 3037, at least or exactly or at most 3038, at least
or exactly or at most 3039, at least or exactly or at most
3040, at least or exactly or at most 3041, at least or exactly
or at most 3042, at least or exactly or at most 3043, at least
or exactly or at most 3044, at least or exactly or at most
3045, at least or exactly or at most 3046, at least or exactly
or at most 3047, at least or exactly or at most 3048, at least
or exactly or at most 3049, at least or exactly or at most
3050, at least or exactly or at most 3051, at least or exactly
or at most 3052, at least or exactly or at most 3053, at least
or exactly or at most 3054, at least or exactly or at most
3055, at least or exactly or at most 3056, at least or exactly
or at most 3057, at least or exactly or at most 3058, at least
or exactly or at most 3059, at least or exactly or at most
3060, at least or exactly or at most 3061, at least or exactly
or at most 3062, at least or exactly or at most 3063, at least
or exactly or at most 3064, at least or exactly or at most
3065, at least or exactly or at most 3066, at least or exactly
or at most 3067, at least or exactly or at most 3068, at least
or exactly or at most 3069, at least or exactly or at most
3070, at least or exactly or at most 3071, at least or exactly
or at most 3072, at least or exactly or at most 3073, at least
or exactly or at most 3074, at least or exactly or at most
3075, at least or exactly or at most 3076, at least or exactly
or at most 3077, at least or exactly or at most 3078, at least
or exactly or at most 3079, at least or exactly or at most
3080, at least or exactly or at most 3081, at least or exactly
or at most 3082, at least or exactly or at most 3083, at least
or exactly or at most 3084, at least or exactly or at most
3085, at least or exactly or at most 3086, at least or exactly
or at most 3087, at least or exactly or at most 3088, at least
or exactly or at most 3089, at least or exactly or at most
3090, at least or exactly or at most 3091, at least or exactly
or at most 3092, at least or exactly or at most 3093, at least
or exactly or at most 3094, at least or exactly or at most
3095, at least or exactly or at most 3096, at least or exactly
or at most 3097, at least or exactly or at most 3098, at least
or exactly or at most 3099, at least or exactly or at most
3100, at least or exactly or at most 3101, at least or exactly
or at most 3102, at least or exactly or at most 3103, at least
or exactly or at most 3104, at least or exactly or at most
3105, at least or exactly or at most 3106, at least or exactly
or at most 3107, at least or exactly or at most 3108, at least
or exactly or at most 3109, at least or exactly or at most
3110, at least or exactly or at most 3111, at least or exactly
or at most 3112, at least or exactly or at most 3113, at least
or exactly or at most 3114, at least or exactly or at most
3115, at least or exactly or at most 3116, at least or exactly
or at most 3117, at least or exactly or at most 3118, at least
or exactly or at most 3119, at least or exactly or at most
3120, at least or exactly or at most 3121, at least or exactly
or at most 3122, at least or exactly or at most 3123, at least
or exactly or at most 3124, at least or exactly or at most
3125, at least or exactly or at most 3126, at least or exactly
or at most 3127, at least or exactly or at most 3128, at least
or exactly or at most 3129, at least or exactly or at most
3130, at least or exactly or at most 3131, at least or exactly
or at most 3132, at least or exactly or at most 3133, at least
or exactly or at most 3134, at least or exactly or at most
3135, at least or exactly or at most 3136, at least or exactly
or at most 3137, at least or exactly or at most 3138, at least
or exactly or at most 3139, at least or exactly or at most
3140, at least or exactly or at most 3141, at least or exactly
or at most 3142, at least or exactly or at most 3143, at least
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or exactly or at most 3144, at least or exactly or at most
3145, at least or exactly or at most 3146, at least or exactly
or at most 3147, at least or exactly or at most 3148, at least
or exactly or at most 3149, at least or exactly or at most
3150, at least or exactly or at most 3151, at least or exactly
or at most 3152, at least or exactly or at most 3153, at least
or exactly or at most 3154, at least or exactly or at most
3155, at least or exactly or at most 3156, at least or exactly
or at most 3157, at least or exactly or at most 3158, at least
or exactly or at most 3159, at least or exactly or at most
3160, at least or exactly or at most 3161, at least or exactly
or at most 3162, at least or exactly or at most 3163, at least
or exactly or at most 3164, at least or exactly or at most
3165, at least or exactly or at most 3166, at least or exactly
or at most 3167, at least or exactly or at most 3168, at least
or exactly or at most 3169, at least or exactly or at most
3170, at least or exactly or at most 3171, at least or exactly
or at most 3172, at least or exactly or at most 3173, at least
or exactly or at most 3174, at least or exactly or at most
3175, at least or exactly or at most 3176, at least or exactly
or at most 3177, at least or exactly or at most 3178, at least
or exactly or at most 3179, at least or exactly or at most
3180, at least or exactly or at most 3181, at least or exactly
or at most 3182, at least or exactly or at most 3183, at least
or exactly or at most 3184, at least or exactly or at most
3185, at least or exactly or at most 3186, at least or exactly
or at most 3187, at least or exactly or at most 3188, at least
or exactly or at most 3189, at least or exactly or at most
3190, at least or exactly or at most 3191, at least or exactly
or at most 3192, at least or exactly or at most 3193, at least
or exactly or at most 3194, at least or exactly or at most
3195, at least or exactly or at most 3196, at least or exactly
or at most 3197, at least or exactly or at most 3198, at least
or exactly or at most 3199, at least or exactly or at most
3200, at least or exactly or at most 3201, at least or exactly
or at most 3202, at least or exactly or at most 3203, at least
or exactly or at most 3204, at least or exactly or at most
3205, at least or exactly or at most 3206, at least or exactly
or at most 3207, at least or exactly or at most 3208, at least
or exactly or at most 3209, at least or exactly or at most
3210, at least or exactly or at most 3211, at least or exactly
or at most 3212, at least or exactly or at most 3213, at least
or exactly or at most 3214, at least or exactly or at most
3215, at least or exactly or at most 3216, at least or exactly
or at most 3217, at least or exactly or at most 3218, at least
or exactly or at most 3219, at least or exactly or at most
3220, at least or exactly or at most 3221, at least or exactly
or at most 3222, at least or exactly or at most 3223, at least
or exactly or at most 3224, at least or exactly or at most
3225, at least or exactly or at most 3226, at least or exactly
or at most 3227, at least or exactly or at most 3228, at least
or exactly or at most 3229, at least or exactly or at most
3230, at least or exactly or at most 3231, at least or exactly
or at most 3232, at least or exactly or at most 3233, at least
or exactly or at most 3234, at least or exactly or at most
3235, at least or exactly or at most 3236, at least or exactly
or at most 3237, at least or exactly or at most 3238, at least
or exactly or at most 3239, at least or exactly or at most
3240, at least or exactly or at most 3241, at least or exactly
or at most 3242, at least or exactly or at most 3243, at least
or exactly or at most 3244, at least or exactly or at most
3245, at least or exactly or at most 3246, at least or exactly
or at most 3247, at least or exactly or at most 3248, at least
or exactly or at most 3249, at least or exactly or at most
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3250, at least or exactly or at most 3251, at least or exactly
or at most 3252, at least or exactly or at most 3253, at least
or exactly or at most 3254, at least or exactly or at most
3255, at least or exactly or at most 3256, at least or exactly
or at most 3257, at least or exactly or at most 3258, at least
or exactly or at most 3259, at least or exactly or at most
3260, at least or exactly or at most 3261, at least or exactly
or at most 3262, at least or exactly or at most 3263, at least
or exactly or at most 3264, at least or exactly or at most
3265, at least or exactly or at most 3266, at least or exactly
or at most 3267, at least or exactly or at most 3268, at least
or exactly or at most 3269, at least or exactly or at most
3270, at least or exactly or at most 3271, at least or exactly
or at most 3272, at least or exactly or at most 3273, at least
or exactly or at most 3274, at least or exactly or at most
3275, at least or exactly or at most 3276, at least or exactly
or at most 3277, at least or exactly or at most 3278, at least
or exactly or at most 3279, at least or exactly or at most
3280, at least or exactly or at most 3281, at least or exactly
or at most 3282, at least or exactly or at most 3283, at least
or exactly or at most 3284, at least or exactly or at most
3285, at least or exactly or at most 3286, at least or exactly
or at most 3287, at least or exactly or at most 3288, at least
or exactly or at most 3289, at least or exactly or at most
3290, at least or exactly or at most 3291, at least or exactly
or at most 3292, at least or exactly or at most 3293, at least
or exactly or at most 3294, at least or exactly or at most
3295, at least or exactly or at most 3296, at least or exactly
or at most 3297, at least or exactly or at most 3298, at least
or exactly or at most 3299, at least or exactly or at most
3300, at least or exactly or at most 3301, at least or exactly
or at most 3302, at least or exactly or at most 3303, at least
or exactly or at most 3304, at least or exactly or at most
3305, at least or exactly or at most 3306, at least or exactly
or at most 3307, at least or exactly or at most 3308, at least
or exactly or at most 3309, at least or exactly or at most
3310, at least or exactly or at most 3311, at least or exactly
or at most 3312, at least or exactly or at most 3313, at least
or exactly or at most 3314, at least or exactly or at most
3315, at least or exactly or at most 3316, at least or exactly
or at most 3317, at least or exactly or at most 3318, at least
or exactly or at most 3319, at least or exactly or at most
3320, at least or exactly or at most 3321, at least or exactly
or at most 3322, at least or exactly or at most 3323, at least
or exactly or at most 3324, at least or exactly or at most
3325, at least or exactly or at most 3326, at least or exactly
or at most 3327, at least or exactly or at most 3328, at least
or exactly or at most 3329, at least or exactly or at most
3330, at least or exactly or at most 3331, at least or exactly
or at most 3332, at least or exactly or at most 3333, or at least
or exactly or at most 3334 contiguous amino acid residues.

[0097] Insofar as embodiment b relates to SEQ ID NO: 30,
the at least 5 contiguous amino acids referred to in option b)
in the definition of the first aspect of the invention may also
constitute at least or exactly or at most 3535, at least or
exactly or at most 3536, at least or exactly or at most 3537,
at least or exactly or at most 3538, at least or exactly or at
most 3539, at least or exactly or at most 3540, at least or
exactly or at most 3541, at least or exactly or at most 3542,
at least or exactly or at most 3543, at least or exactly or at
most 3544, at least or exactly or at most 3545, at least or
exactly or at most 3546, at least or exactly or at most 3547,
at least or exactly or at most 3548, at least or exactly or at
most 3549, at least or exactly or at most 3550, at least or
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exactly or at most 3551, at least or exactly or at most 3552,
at least or exactly or at most 3553, at least or exactly or at
most 3554, at least or exactly or at most 3555, at least or
exactly or at most 3556, at least or exactly or at most 3557,
at least or exactly or at most 3558, at least or exactly or at
most 3559, at least or exactly or at most 3560, at least or
exactly or at most 3561, at least or exactly or at most 3562,
at least or exactly or at most 3563, at least or exactly or at
most 3564, at least or exactly or at most 3565, at least or
exactly or at most 3566, at least or exactly or at most 3567,
at least or exactly or at most 3568, at least or exactly or at
most 3569, at least or exactly or at most 3570, at least or
exactly or at most 3571, at least or exactly or at most 3572,
at least or exactly or at most 3573, at least or exactly or at
most 3574, at least or exactly or at most 3575, at least or
exactly or at most 3576, at least or exactly or at most 3577,
at least or exactly or at most 3578, at least or exactly or at
most 3579, at least or exactly or at most 3580, at least or
exactly or at most 3581, at least or exactly or at most 3582,
at least or exactly or at most 3583, at least or exactly or at
most 3584, at least or exactly or at most 3585, at least or
exactly or at most 3586, at least or exactly or at most 3587,
at least or exactly or at most 3588, at least or exactly or at
most 3589, at least or exactly or at most 3590, at least or
exactly or at most 3591, at least or exactly or at most 3592,
at least or exactly or at most 3593, at least or exactly or at
most 3594, at least or exactly or at most 3595, at least or
exactly or at most 3596, at least or exactly or at most 3597,
at least or exactly or at most 3598, at least or exactly or at
most 3599, at least or exactly or at most 3600, at least or
exactly or at most 3601, at least or exactly or at most 3602,
at least or exactly or at most 3603, at least or exactly or at
most 3604, at least or exactly or at most 3605, at least or
exactly or at most 3606, at least or exactly or at most 3607,
at least or exactly or at most 3608, at least or exactly or at
most 3609, at least or exactly or at most 3610, at least or
exactly or at most 3611, at least or exactly or at most 3612,
at least or exactly or at most 3613, at least or exactly or at
most 3614, at least or exactly or at most 3615, at least or
exactly or at most 3616, at least or exactly or at most 3617,
at least or exactly or at most 3618, at least or exactly or at
most 3619, at least or exactly or at most 3620, at least or
exactly or at most 3621, at least or exactly or at most 3622,
at least or exactly or at most 3623, at least or exactly or at
most 3624, at least or exactly or at most 3625, at least or
exactly or at most 3626, at least or exactly or at most 3627,
at least or exactly or at most 3628, at least or exactly or at
most 3629, at least or exactly or at most 3630, at least or
exactly or at most 3631, at least or exactly or at most 3632,
at least or exactly or at most 3633, at least or exactly or at
most 3634, at least or exactly or at most 3635, at least or
exactly or at most 3636, at least or exactly or at most 3637,
at least or exactly or at most 3638, at least or exactly or at
most 3639, at least or exactly or at most 3640, at least or
exactly or at most 3641, at least or exactly or at most 3642,
at least or exactly or at most 3643, at least or exactly or at
most 3644, at least or exactly or at most 3645, at least or
exactly or at most 3646, at least or exactly or at most 3647,
at least or exactly or at most 3648, at least or exactly or at
most 3649, at least or exactly or at most 3650, at least or
exactly or at most 3651, at least or exactly or at most 3652,
at least or exactly or at most 3653, at least or exactly or at
most 3654, at least or exactly or at most 3655, at least or
exactly or at most 3656, at least or exactly or at most 3657,
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at least or exactly or at most 3658, at least or exactly or at
most 3659, at least or exactly or at most 3660, at least or
exactly or at most 3661, at least or exactly or at most 3662,
at least or exactly or at most 3663, at least or exactly or at
most 3664, at least or exactly or at most 3665, at least or
exactly or at most 3666, at least or exactly or at most 3667,
at least or exactly or at most 3668, at least or exactly or at
most 3669, at least or exactly or at most 3670, at least or
exactly or at most 3671, at least or exactly or at most 3672,
at least or exactly or at most 3673, at least or exactly or at
most 3674, at least or exactly or at most 3675, at least or
exactly or at most 3676, at least or exactly or at most 3677,
at least or exactly or at most 3678, at least or exactly or at
most 3679, at least or exactly or at most 3680, at least or
exactly or at most 3681, at least or exactly or at most 3682,
at least or exactly or at most 3683, at least or exactly or at
most 3684, at least or exactly or at most 3685, at least or
exactly or at most 3686, at least or exactly or at most 3687,
at least or exactly or at most 3688, at least or exactly or at
most 3689, at least or exactly or at most 3690, at least or
exactly or at most 3691, at least or exactly or at most 3692,
at least or exactly or at most 3693, at least or exactly or at
most 3694, at least or exactly or at most 3695, at least or
exactly or at most 3696, at least or exactly or at most 3697,
at least or exactly or at most 3698, at least or exactly or at
most 3699, at least or exactly or at most 3700, at least or
exactly or at most 3701, at least or exactly or at most 3702,
at least or exactly or at most 3703, at least or exactly or at
most 3704, at least or exactly or at most 3705, at least or
exactly or at most 3706, at least or exactly or at most 3707,
at least or exactly or at most 3708, at least or exactly or at
most 3709, at least or exactly or at most 3710, at least or
exactly or at most 3711, at least or exactly or at most 3712,
at least or exactly or at most 3713, at least or exactly or at
most 3714, at least or exactly or at most 3715, at least or
exactly or at most 3716, at least or exactly or at most 3717,
at least or exactly or at most 3718, at least or exactly or at
most 3719, at least or exactly or at most 3720, at least or
exactly or at most 3721, at least or exactly or at most 3722,
at least or exactly or at most 3723, at least or exactly or at
most 3724, at least or exactly or at most 3725, at least or
exactly or at most 3726, at least or exactly or at most 3727,
at least or exactly or at most 3728, at least or exactly or at
most 3729, at least or exactly or at most 3730, at least or
exactly or at most 3731, at least or exactly or at most 3732,
at least or exactly or at most 3733, at least or exactly or at
most 3734, at least or exactly or at most 3735, at least or
exactly or at most 3736, at least or exactly or at most 3737,
at least or exactly or at most 3738, at least or exactly or at
most 3739, at least or exactly or at most 3740, at least or
exactly or at most 3741, at least or exactly or at most 3742,
at least or exactly or at most 3743, at least or exactly or at
most 3744, at least or exactly or at most 3745, at least or
exactly or at most 3746, at least or exactly or at most 3747,
at least or exactly or at most 3748, at least or exactly or at
most 3749, at least or exactly or at most 3750, at least or
exactly or at most 3751, at least or exactly or at most 3752,
at least or exactly or at most 3753, at least or exactly or at
most 3754, at least or exactly or at most 3755, at least or
exactly or at most 3756, at least or exactly or at most 3757,
at least or exactly or at most 3758, at least or exactly or at
most 3759, at least or exactly or at most 3760, at least or
exactly or at most 3761, at least or exactly or at most 3762,
at least or exactly or at most 3763, at least or exactly or at
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most 3764, at least or exactly or at most 3765, at least or
exactly or at most 3766, at least or exactly or at most 3767,
at least or exactly or at most 3768, at least or exactly or at
most 3769, at least or exactly or at most 3770, at least or
exactly or at most 3771, at least or exactly or at most 3772,
at least or exactly or at most 3773, at least or exactly or at
most 3774, at least or exactly or at most 3775, at least or
exactly or at most 3776, at least or exactly or at most 3777,
at least or exactly or at most 3778, at least or exactly or at
most 3779, at least or exactly or at most 3780, at least or
exactly or at most 3781, at least or exactly or at most 3782,
at least or exactly or at most 3783, at least or exactly or at
most 3784, at least or exactly or at most 3785, at least or
exactly or at most 3786, at least or exactly or at most 3787,
at least or exactly or at most 3788, at least or exactly or at
most 3789, at least or exactly or at most 3790, at least or
exactly or at most 3791, at least or exactly or at most 3792,
at least or exactly or at most 3793, at least or exactly or at
most 3794, at least or exactly or at most 3795, at least or
exactly or at most 3796, at least or exactly or at most 3797,
at least or exactly or at most 3798, at least or exactly or at
most 3799, at least or exactly or at most 3800, at least or
exactly or at most 3801, at least or exactly or at most 3802,
at least or exactly or at most 3803, at least or exactly or at
most 3804, at least or exactly or at most 3805, at least or
exactly or at most 3806, at least or exactly or at most 3807,
at least or exactly or at most 3808, at least or exactly or at
most 3809, at least or exactly or at most 3810, at least or
exactly or at most 3811, at least or exactly or at most 3812,
at least or exactly or at most 3813, at least or exactly or at
most 3814, at least or exactly or at most 3815, at least or
exactly or at most 3816, at least or exactly or at most 3817,
at least or exactly or at most 3818, at least or exactly or at
most 3819, at least or exactly or at most 3820, at least or
exactly or at most 3821, at least or exactly or at most 3822,
at least or exactly or at most 3823, at least or exactly or at
most 3824, at least or exactly or at most 3825, at least or
exactly or at most 3826, at least or exactly or at most 3827,
at least or exactly or at most 3828, at least or exactly or at
most 3829, at least or exactly or at most 3830, at least or
exactly or at most 3831, at least or exactly or at most 3832,
at least or exactly or at most 3833, at least or exactly or at
most 3834, at least or exactly or at most 3835, at least or
exactly or at most 3836, at least or exactly or at most 3837,
at least or exactly or at most 3838, at least or exactly or at
most 3839, at least or exactly or at most 3840, at least or
exactly or at most 3841, at least or exactly or at most 3842,
at least or exactly or at most 3843, at least or exactly or at
most 3844, at least or exactly or at most 3845, at least or
exactly or at most 3846, at least or exactly or at most 3847,
at least or exactly or at most 3848, at least or exactly or at
most 3849, at least or exactly or at most 3850, at least or
exactly or at most 3851, at least or exactly or at most 3852,
at least or exactly or at most 3853, at least or exactly or at
most 3854, at least or exactly or at most 3855, at least or
exactly or at most 3856, at least or exactly or at most 3857,
at least or exactly or at most 3858, at least or exactly or at
most 3859, at least or exactly or at most 3860, at least or
exactly or at most 3861, at least or exactly or at most 3862,
at least or exactly or at most 3863, at least or exactly or at
most 3864, at least or exactly or at most 3865, at least or
exactly or at most 3866, at least or exactly or at most 3867,
at least or exactly or at most 3868, at least or exactly or at
most 3869, at least or exactly or at most 3870, at least or
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exactly or at most 3871, at least or exactly or at most 3872,
at least or exactly or at most 3873, at least or exactly or at
most 3874, at least or exactly or at most 3875, at least or
exactly or at most 3876, at least or exactly or at most 3877,
at least or exactly or at most 3878, at least or exactly or at
most 3879, at least or exactly or at most 3880, at least or
exactly or at most 3881, at least or exactly or at most 3882,
at least or exactly or at most 3883, at least or exactly or at
most 3884, at least or exactly or at most 3885, at least or
exactly or at most 3886, at least or exactly or at most 3887,
at least or exactly or at most 3888, at least or exactly or at
most 3889, at least or exactly or at most 3890, at least or
exactly or at most 3891, at least or exactly or at most 3892,
at least or exactly or at most 3893, at least or exactly or at
most 3894, at least or exactly or at most 3895, at least or
exactly or at most 3896, at least or exactly or at most 3897,
at least or exactly or at most 3898, at least or exactly or at
most 3899, at least or exactly or at most 3900, at least or
exactly or at most 3901, at least or exactly or at most 3902,
at least or exactly or at most 3903, at least or exactly or at
most 3904, at least or exactly or at most 3905, at least or
exactly or at most 3906, at least or exactly or at most 3907,
at least or exactly or at most 3908, at least or exactly or at
most 3909, at least or exactly or at most 3910, at least or
exactly or at most 3911, at least or exactly or at most 3912,
at least or exactly or at most 3913, at least or exactly or at
most 3914, at least or exactly or at most 3915, at least or
exactly or at most 3916, at least or exactly or at most 3917,
at least or exactly or at most 3918, at least or exactly or at
most 3919, at least or exactly or at most 3920, at least or
exactly or at most 3921, at least or exactly or at most 3922,
at least or exactly or at most 3923, at least or exactly or at
most 3924, at least or exactly or at most 3925, at least or
exactly or at most 3926, at least or exactly or at most 3927,
at least or exactly or at most 3928, at least or exactly or at
most 3929, at least or exactly or at most 3930, at least or
exactly or at most 3931, at least or exactly or at most 3932,
at least or exactly or at most 3933, at least or exactly or at
most 3934, at least or exactly or at most 3935, at least or
exactly or at most 3936, at least or exactly or at most 3937,
at least or exactly or at most 3938, at least or exactly or at
most 3939, at least or exactly or at most 3940, at least or
exactly or at most 3941, at least or exactly or at most 3942,
at least or exactly or at most 3943, at least or exactly or at
most 3944, at least or exactly or at most 3945, at least or
exactly or at most 3946, at least or exactly or at most 3947,
at least or exactly or at most 3948, at least or exactly or at
most 3949, at least or exactly or at most 3950, at least or
exactly or at most 3951, at least or exactly or at most 3952,
at least or exactly or at most 3953, at least or exactly or at
most 3954, at least or exactly or at most 3955, at least or
exactly or at most 3956, at least or exactly or at most 3957,
at least or exactly or at most 3958, at least or exactly or at
most 3959, at least or exactly or at most 3960, at least or
exactly or at most 3961, at least or exactly or at most 3962,
at least or exactly or at most 3963, at least or exactly or at
most 3964, at least or exactly or at most 3965, at least or
exactly or at most 3966, at least or exactly or at most 3967,
at least or exactly or at most 3968, at least or exactly or at
most 3969, at least or exactly or at most 3970, at least or
exactly or at most 3971, at least or exactly or at most 3972,
at least or exactly or at most 3973, at least or exactly or at
most 3974, at least or exactly or at most 3975, at least or
exactly or at most 3976, at least or exactly or at most 3977,
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at least or exactly or at most 3978, at least or exactly or at
most 3979, at least or exactly or at most 3980, at least or
exactly or at most 3981, at least or exactly or at most 3982,
at least or exactly or at most 3983, at least or exactly or at
most 3984, at least or exactly or at most 3985, at least or
exactly or at most 3986, at least or exactly or at most 3987,
at least or exactly or at most 3988, at least or exactly or at
most 3989, at least or exactly or at most 3990, at least or
exactly or at most 3991, at least or exactly or at most 3992,
at least or exactly or at most 3993, at least or exactly or at
most 3994, at least or exactly or at most 3995, at least or
exactly or at most 3996, at least or exactly or at most 3997,
at least or exactly or at most 3998, at least or exactly or at
most 3999, at least or exactly or at most 4000, at least or
exactly or at most 4001, at least or exactly or at most 4002,
at least or exactly or at most 4003, at least or exactly or at
most 4004, at least or exactly or at most 4005, at least or
exactly or at most 40006, at least or exactly or at most 4007,
at least or exactly or at most 4008, at least or exactly or at
most 4009, at least or exactly or at most 4010, at least or
exactly or at most 4011, at least or exactly or at most 4012,
at least or exactly or at most 4013, at least or exactly or at
most 4014, at least or exactly or at most 4015, at least or
exactly or at most 4016, at least or exactly or at most 4017,
at least or exactly or at most 4018, at least or exactly or at
most 4019, at least or exactly or at most 4020, at least or
exactly or at most 4021, at least or exactly or at most 4022,
at least or exactly or at most 4023, at least or exactly or at
most 4024, at least or exactly or at most 4025, at least or
exactly or at most 4026, at least or exactly or at most 4027,
at least or exactly or at most 4028, at least or exactly or at
most 4029, at least or exactly or at most 4030, at least or
exactly or at most 4031, at least or exactly or at most 4032,
at least or exactly or at most 4033, at least or exactly or at
most 4034, at least or exactly or at most 4035, at least or
exactly or at most 4036, at least or exactly or at most 4037,
at least or exactly or at most 4038, at least or exactly or at
most 4039, at least or exactly or at most 4040, at least or
exactly or at most 4041, at least or exactly or at most 4042,
at least or exactly or at most 4043, at least or exactly or at
most 4044, at least or exactly or at most 4045, at least or
exactly or at most 4046, at least or exactly or at most 4047,
at least or exactly or at most 4048, at least or exactly or at
most 4049, at least or exactly or at most 4050, at least or
exactly or at most 4051, at least or exactly or at most 4052,
at least or exactly or at most 4053, at least or exactly or at
most 4054, at least or exactly or at most 4055, at least or
exactly or at most 4056, at least or exactly or at most 4057,
at least or exactly or at most 4058, at least or exactly or at
most 4059, at least or exactly or at most 4060, at least or
exactly or at most 4061, at least or exactly or at most 4062,
at least or exactly or at most 4063, at least or exactly or at
most 4064, at least or exactly or at most 4065, at least or
exactly or at most 4066, at least or exactly or at most 4067,
at least or exactly or at most 4068, at least or exactly or at
most 4069, at least or exactly or at most 4070, at least or
exactly or at most 4071, at least or exactly or at most 4072,
at least or exactly or at most 4073, at least or exactly or at
most 4074, at least or exactly or at most 4075, at least or
exactly or at most 4076, at least or exactly or at most 4077,
at least or exactly or at most 4078, at least or exactly or at
most 4079, at least or exactly or at most 4080, at least or
exactly or at most 4081, at least or exactly or at most 4082,
at least or exactly or at most 4083, at least or exactly or at
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most 4084, at least or exactly or at most 4085, at least or
exactly or at most 4086, at least or exactly or at most 4087,
at least or exactly or at most 4088, at least or exactly or at
most 4089, at least or exactly or at most 4090, at least or
exactly or at most 4091, at least or exactly or at most 4092,
at least or exactly or at most 4093, at least or exactly or at
most 4094, at least or exactly or at most 4095, at least or
exactly or at most 4096, at least or exactly or at most 4097,
at least or exactly or at most 4098, at least or exactly or at
most 4099, at least or exactly or at most 4100, at least or
exactly or at most 4101, at least or exactly or at most 4102,
at least or exactly or at most 4103, at least or exactly or at
most 4104, at least or exactly or at most 4105, at least or
exactly or at most 4106, at least or exactly or at most 4107,
at least or exactly or at most 4108, at least or exactly or at
most 4109, at least or exactly or at most 4110, at least or
exactly or at most 4111, at least or exactly or at most 4112,
at least or exactly or at most 4113, at least or exactly or at
most 4114, at least or exactly or at most 4115, at least or
exactly or at most 4116, at least or exactly or at most 4117,
at least or exactly or at most 4118, at least or exactly or at
most 4119, at least or exactly or at most 4120, at least or
exactly or at most 4121, at least or exactly or at most 4122,
at least or exactly or at most 4123, at least or exactly or at
most 4124, at least or exactly or at most 4125, at least or
exactly or at most 4126, at least or exactly or at most 4127,
at least or exactly or at most 4128, at least or exactly or at
most 4129, at least or exactly or at most 4130, at least or
exactly or at most 4131, at least or exactly or at most 4132,
at least or exactly or at most 4133, at least or exactly or at
most 4134, at least or exactly or at most 4135, at least or
exactly or at most 4136, at least or exactly or at most 4137,
at least or exactly or at most 4138, at least or exactly or at
most 4139, at least or exactly or at most 4140, at least or
exactly or at most 4141, at least or exactly or at most 4142,
at least or exactly or at most 4143, at least or exactly or at
most 4144, at least or exactly or at most 4145, at least or
exactly or at most 4146, at least or exactly or at most 4147,
at least or exactly or at most 4148, at least or exactly or at
most 4149, at least or exactly or at most 4150, at least or
exactly or at most 4151, at least or exactly or at most 4152,
at least or exactly or at most 4153, at least or exactly or at
most 4154, at least or exactly or at most 4155, at least or
exactly or at most 4156, at least or exactly or at most 4157,
at least or exactly or at most 4158, at least or exactly or at
most 4159, at least or exactly or at most 4160, at least or
exactly or at most 4161, at least or exactly or at most 4162,
at least or exactly or at most 4163, at least or exactly or at
most 4164, at least or exactly or at most 4165, at least or
exactly or at most 4166, at least or exactly or at most 4167,
at least or exactly or at most 4168, at least or exactly or at
most 4169, at least or exactly or at most 4170, at least or
exactly or at most 4171, at least or exactly or at most 4172,
at least or exactly or at most 4173, at least or exactly or at
most 4174, at least or exactly or at most 4175, at least or
exactly or at most 4176, at least or exactly or at most 4177,
at least or exactly or at most 4178, at least or exactly or at
most 4179, at least or exactly or at most 4180, at least or
exactly or at most 4181, at least or exactly or at most 4182,
at least or exactly or at most 4183, at least or exactly or at
most 4184, at least or exactly or at most 4185, at least or
exactly or at most 4186, at least or exactly or at most 4187,
at least or exactly or at most 4188, at least or exactly or at
most 4189, at least or exactly or at most 4190, at least or
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exactly or at most 4191, at least or exactly or at most 4192,
at least or exactly or at most 4193, at least or exactly or at
most 4194, at least or exactly or at most 4195, at least or
exactly or at most 4196, at least or exactly or at most 4197,
at least or exactly or at most 4198, at least or exactly or at
most 4199, at least or exactly or at most 4200, at least or
exactly or at most 4201, at least or exactly or at most 4202,
at least or exactly or at most 4203, at least or exactly or at
most 4204, at least or exactly or at most 4205, at least or
exactly or at most 4206, at least or exactly or at most 4207,
at least or exactly or at most 4208, at least or exactly or at
most 4209, at least or exactly or at most 4210, at least or
exactly or at most 4211, at least or exactly or at most 4212,
at least or exactly or at most 4213, at least or exactly or at
most 4214, at least or exactly or at most 4215, at least or
exactly or at most 4216, at least or exactly or at most 4217,
at least or exactly or at most 4218, at least or exactly or at
most 4219, at least or exactly or at most 4220, at least or
exactly or at most 4221, at least or exactly or at most 4222,
at least or exactly or at most 4223, at least or exactly or at
most 4224, at least or exactly or at most 4225, at least or
exactly or at most 4226, at least or exactly or at most 4227,
at least or exactly or at most 4228, at least or exactly or at
most 4229, at least or exactly or at most 4230, at least or
exactly or at most 4231, at least or exactly or at most 4232,
at least or exactly or at most 4233, at least or exactly or at
most 4234, at least or exactly or at most 4235, at least or
exactly or at most 4236, at least or exactly or at most 4237,
at least or exactly or at most 4238, at least or exactly or at
most 4239, at least or exactly or at most 4240, at least or
exactly or at most 4241, at least or exactly or at most 4242,
at least or exactly or at most 4243, at least or exactly or at
most 4244, at least or exactly or at most 4245, at least or
exactly or at most 4246, at least or exactly or at most 4247,
at least or exactly or at most 4248, at least or exactly or at
most 4249, at least or exactly or at most 4250, at least or
exactly or at most 4251, at least or exactly or at most 4252,
at least or exactly or at most 4253, at least or exactly or at
most 4254, at least or exactly or at most 4255, at least or
exactly or at most 4256, at least or exactly or at most 4257,
at least or exactly or at most 4258, at least or exactly or at
most 4259, at least or exactly or at most 4260, at least or
exactly or at most 4261, at least or exactly or at most 4262,
at least or exactly or at most 4263, at least or exactly or at
most 4264, at least or exactly or at most 4265, at least or
exactly or at most 4266, at least or exactly or at most 4267,
at least or exactly or at most 4268, at least or exactly or at
most 4269, at least or exactly or at most 4270, at least or
exactly or at most 4271, at least or exactly or at most 4272,
at least or exactly or at most 4273, at least or exactly or at
most 4274, at least or exactly or at most 4275, at least or
exactly or at most 4276, at least or exactly or at most 4277,
at least or exactly or at most 4278, at least or exactly or at
most 4279, at least or exactly or at most 4280, at least or
exactly or at most 4281, at least or exactly or at most 4282,
at least or exactly or at most 4283, at least or exactly or at
most 4284, at least or exactly or at most 4285, at least or
exactly or at most 4286, at least or exactly or at most 4287,
at least or exactly or at most 4288, at least or exactly or at
most 4289, at least or exactly or at most 4290, at least or
exactly or at most 4291, at least or exactly or at most 4292,
at least or exactly or at most 4293, at least or exactly or at
most 4294, at least or exactly or at most 4295, at least or
exactly or at most 4296, at least or exactly or at most 4297,
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at least or exactly or at most 4298, at least or exactly or at
most 4299, at least or exactly or at most 4300, at least or
exactly or at most 4301, at least or exactly or at most 4302,
at least or exactly or at most 4303, at least or exactly or at
most 4304, at least or exactly or at most 4305, at least or
exactly or at most 4306, at least or exactly or at most 4307,
at least or exactly or at most 4308, at least or exactly or at
most 4309, at least or exactly or at most 4310, at least or
exactly or at most 4311, at least or exactly or at most 4312,
at least or exactly or at most 4313, at least or exactly or at
most 4314, at least or exactly or at most 4315, at least or
exactly or at most 4316, at least or exactly or at most 4317,
at least or exactly or at most 4318, at least or exactly or at
most 4319, at least or exactly or at most 4320, at least or
exactly or at most 4321, at least or exactly or at most 4322,
at least or exactly or at most 4323, at least or exactly or at
most 4324, at least or exactly or at most 4325, at least or
exactly or at most 4326, at least or exactly or at most 4327,
at least or exactly or at most 4328, at least or exactly or at
most 4329, at least or exactly or at most 4330, at least or
exactly or at most 4331, at least or exactly or at most 4332,
at least or exactly or at most 4333, at least or exactly or at
most 4334, at least or exactly or at most 4335, at least or
exactly or at most 4336, at least or exactly or at most 4337,
at least or exactly or at most 4338, at least or exactly or at
most 4339, at least or exactly or at most 4340, at least or
exactly or at most 4341, at least or exactly or at most 4342,
at least or exactly or at most 4343, at least or exactly or at
most 4344, at least or exactly or at most 4345, at least or
exactly or at most 4346, at least or exactly or at most 4347,
at least or exactly or at most 4348, at least or exactly or at
most 4349, at least or exactly or at most 4350, at least or
exactly or at most 4351, at least or exactly or at most 4352,
at least or exactly or at most 4353, at least or exactly or at
most 4354, at least or exactly or at most 4355, at least or
exactly or at most 4356, at least or exactly or at most 4357,
at least or exactly or at most 4358, at least or exactly or at
most 4359, at least or exactly or at most 4360, at least or
exactly or at most 4361, at least or exactly or at most 4362,
at least or exactly or at most 4363, at least or exactly or at
most 4364, at least or exactly or at most 4365, at least or
exactly or at most 4366, at least or exactly or at most 4367,
at least or exactly or at most 4368, at least or exactly or at
most 4369, at least or exactly or at most 4370, at least or
exactly or at most 4371, at least or exactly or at most 4372,
at least or exactly or at most 4373, at least or exactly or at
most 4374, at least or exactly or at most 4375, at least or
exactly or at most 4376, at least or exactly or at most 4377,
at least or exactly or at most 4378, at least or exactly or at
most 4379, at least or exactly or at most 4380, at least or
exactly or at most 4381, at least or exactly or at most 4382,
at least or exactly or at most 4383, at least or exactly or at
most 4384, at least or exactly or at most 4385, at least or
exactly or at most 4386, at least or exactly or at most 4387,
at least or exactly or at most 4388, at least or exactly or at
most 4389, at least or exactly or at most 4390, at least or
exactly or at most 4391, at least or exactly or at most 4392,
at least or exactly or at most 4393, at least or exactly or at
most 4394, at least or exactly or at most 4395, at least or
exactly or at most 4396, at least or exactly or at most 4397,
at least or exactly or at most 4398, at least or exactly or at
most 4399, at least or exactly or at most 4400, at least or
exactly or at most 4401, at least or exactly or at most 4402,
at least or exactly or at most 4403, at least or exactly or at
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most 4404, at least or exactly or at most 4405, at least or
exactly or at most 4406, at least or exactly or at most 4407,
at least or exactly or at most 4408, at least or exactly or at
most 4409, at least or exactly or at most 4410, at least or
exactly or at most 4411, at least or exactly or at most 4412,
at least or exactly or at most 4413, at least or exactly or at
most 4414, at least or exactly or at most 4415, at least or
exactly or at most 4416, at least or exactly or at most 4417,
at least or exactly or at most 4418, at least or exactly or at
most 4419, at least or exactly or at most 4420, at least or
exactly or at most 4421, at least or exactly or at most 4422,
at least or exactly or at most 4423, at least or exactly or at
most 4424, at least or exactly or at most 4425, at least or
exactly or at most 4426, at least or exactly or at most 4427,
at least or exactly or at most 4428, at least or exactly or at
most 4429, at least or exactly or at most 4430, at least or
exactly or at most 4431, at least or exactly or at most 4432,
at least or exactly or at most 4433, at least or exactly or at
most 4434, at least or exactly or at most 4435, at least or
exactly or at most 4436, at least or exactly or at most 4437,
at least or exactly or at most 4438, at least or exactly or at
most 4439, at least or exactly or at most 4440, at least or
exactly or at most 4441, at least or exactly or at most 4442,
at least or exactly or at most 4443, at least or exactly or at
most 4444, at least or exactly or at most 4445, at least or
exactly or at most 4446, at least or exactly or at most 4447,
at least or exactly or at most 4448, at least or exactly or at
most 4449, at least or exactly or at most 4450, at least or
exactly or at most 4451, at least or exactly or at most 4452,
at least or exactly or at most 4453, at least or exactly or at
most 4454, at least or exactly or at most 4455, at least or
exactly or at most 4456, at least or exactly or at most 4457,
at least or exactly or at most 4458, at least or exactly or at
most 4459, at least or exactly or at most 4460, at least or
exactly or at most 4461, at least or exactly or at most 4462,
at least or exactly or at most 4463, at least or exactly or at
most 4464, at least or exactly or at most 4465, at least or
exactly or at most 4466, at least or exactly or at most 4467,
at least or exactly or at most 4468, at least or exactly or at
most 4469, at least or exactly or at most 4470, at least or
exactly or at most 4471, at least or exactly or at most 4472,
at least or exactly or at most 4473, at least or exactly or at
most 4474, at least or exactly or at most 4475, at least or
exactly or at most 4476, at least or exactly or at most 4477,
at least or exactly or at most 4478, at least or exactly or at
most 4479, at least or exactly or at most 4480, at least or
exactly or at most 4481, at least or exactly or at most 4482,
at least or exactly or at most 4483, at least or exactly or at
most 4484, at least or exactly or at most 4485, at least or
exactly or at most 4486, at least or exactly or at most 4487,
at least or exactly or at most 4488, at least or exactly or at
most 4489, at least or exactly or at most 4490, at least or
exactly or at most 4491, at least or exactly or at most 4492,
at least or exactly or at most 4493, at least or exactly or at
most 4494, at least or exactly or at most 4495, at least or
exactly or at most 4496, at least or exactly or at most 4497,
at least or exactly or at most 4498, at least or exactly or at
most 4499, at least or exactly or at most 4500, at least or
exactly or at most 4501, at least or exactly or at most 4502,
at least or exactly or at most 4503, at least or exactly or at
most 4504, at least or exactly or at most 4505, at least or
exactly or at most 4506, at least or exactly or at most 4507,
at least or exactly or at most 4508, at least or exactly or at
most 4509, at least or exactly or at most 4510, at least or
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exactly or at most 4511, at least or exactly or at most 4512,
at least or exactly or at most 4513, at least or exactly or at
most 4514, at least or exactly or at most 4515, at least or
exactly or at most 4516, at least or exactly or at most 4517,
at least or exactly or at most 4518, at least or exactly or at
most 4519, at least or exactly or at most 4520, at least or
exactly or at most 4521, at least or exactly or at most 4522,
at least or exactly or at most 4523, at least or exactly or at
most 4524, at least or exactly or at most 4525, at least or
exactly or at most 4526, at least or exactly or at most 4527,
at least or exactly or at most 4528, at least or exactly or at
most 4529, at least or exactly or at most 4530, at least or
exactly or at most 4531, at least or exactly or at most 4532,
at least or exactly or at most 4533, at least or exactly or at
most 4534, at least or exactly or at most 4535, at least or
exactly or at most 4536, at least or exactly or at most 4537,
at least or exactly or at most 4538, at least or exactly or at
most 4539, at least or exactly or at most 4540, at least or
exactly or at most 4541, at least or exactly or at most 4542,
at least or exactly or at most 4543, at least or exactly or at
most 4544, at least or exactly or at most 4545, at least or
exactly or at most 4546, at least or exactly or at most 4547,
at least or exactly or at most 4548, at least or exactly or at
most 4549, at least or exactly or at most 4550, at least or
exactly or at most 4551, at least or exactly or at most 4552,
at least or exactly or at most 4553, at least or exactly or at
most 4554, at least or exactly or at most 4555, at least or
exactly or at most 4556, at least or exactly or at most 4557,
at least or exactly or at most 4558, at least or exactly or at
most 4559, at least or exactly or at most 4560, at least or
exactly or at most 4561, at least or exactly or at most 4562,
at least or exactly or at most 4563, at least or exactly or at
most 4564, at least or exactly or at most 4565, at least or
exactly or at most 4566, at least or exactly or at most 4567,
at least or exactly or at most 4568, at least or exactly or at
most 4569, at least or exactly or at most 4570, at least or
exactly or at most 4571, at least or exactly or at most 4572,
at least or exactly or at most 4573, at least or exactly or at
most 4574, at least or exactly or at most 4575, at least or
exactly or at most 4576, at least or exactly or at most 4577,
at least or exactly or at most 4578, at least or exactly or at
most 4579, at least or exactly or at most 4580, at least or
exactly or at most 4581, at least or exactly or at most 4582,
at least or exactly or at most 4583, at least or exactly or at
most 4584, at least or exactly or at most 4585, at least or
exactly or at most 4586, at least or exactly or at most 4587,
at least or exactly or at most 4588, at least or exactly or at
most 4589, at least or exactly or at most 4590, at least or
exactly or at most 4591, at least or exactly or at most 4592,
at least or exactly or at most 4593, at least or exactly or at
most 4594, at least or exactly or at most 4595, at least or
exactly or at most 4596, at least or exactly or at most 4597,
at least or exactly or at most 4598, at least or exactly or at
most 4599, at least or exactly or at most 4600, at least or
exactly or at most 4601, at least or exactly or at most 4602,
at least or exactly or at most 4603, at least or exactly or at
most 4604, at least or exactly or at most 4605, at least or
exactly or at most 4606, at least or exactly or at most 4607,
at least or exactly or at most 4608, at least or exactly or at
most 4609, at least or exactly or at most 4610, at least or
exactly or at most 4611, at least or exactly or at most 4612,
at least or exactly or at most 4613, at least or exactly or at
most 4614, at least or exactly or at most 4615, at least or
exactly or at most 4616, at least or exactly or at most 4617,
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at least or exactly or at most 4618, at least or exactly or at
most 4619, at least or exactly or at most 4620, at least or
exactly or at most 4621, at least or exactly or at most 4622,
at least or exactly or at most 4623, at least or exactly or at
most 4624, at least or exactly or at most 4625, at least or
exactly or at most 4626, at least or exactly or at most 4627,
at least or exactly or at most 4628, at least or exactly or at
most 4629, at least or exactly or at most 4630, at least or
exactly or at most 4631, at least or exactly or at most 4632,
at least or exactly or at most 4633, at least or exactly or at
most 4634, at least or exactly or at most 4635, at least or
exactly or at most 4636, at least or exactly or at most 4637,
at least or exactly or at most 4638, at least or exactly or at
most 4639, at least or exactly or at most 4640, at least or
exactly or at most 4641, at least or exactly or at most 4642,
at least or exactly or at most 4643, at least or exactly or at
most 4644, at least or exactly or at most 4645, at least or
exactly or at most 4646, at least or exactly or at most 4647,
at least or exactly or at most 4648, at least or exactly or at
most 4649, at least or exactly or at most 4650, at least or
exactly or at most 4651, at least or exactly or at most 4652,
at least or exactly or at most 4653, at least or exactly or at
most 4654, at least or exactly or at most 4655, at least or
exactly or at most 4656, at least or exactly or at most 4657,
at least or exactly or at most 4658, at least or exactly or at
most 4659, at least or exactly or at most 4660, at least or
exactly or at most 4661, at least or exactly or at most 4662,
at least or exactly or at most 4663, at least or exactly or at
most 4664, at least or exactly or at most 4665, at least or
exactly or at most 4666, at least or exactly or at most 4667,
at least or exactly or at most 4668, at least or exactly or at
most 4669, at least or exactly or at most 4670, at least or
exactly or at most 4671, at least or exactly or at most 4672,
at least or exactly or at most 4673, at least or exactly or at
most 4674, at least or exactly or at most 4675, at least or
exactly or at most 4676, at least or exactly or at most 4677,
at least or exactly or at most 4678, at least or exactly or at
most 4679, at least or exactly or at most 4680, at least or
exactly or at most 4681, at least or exactly or at most 4682,
at least or exactly or at most 4683, at least or exactly or at
most 4684, at least or exactly or at most 4685, at least or
exactly or at most 4686, at least or exactly or at most 4687,
at least or exactly or at most 4688, at least or exactly or at
most 4689, at least or exactly or at most 4690, at least or
exactly or at most 4691, at least or exactly or at most 4692,
at least or exactly or at most 4693, at least or exactly or at
most 4694, at least or exactly or at most 4695, at least or
exactly or at most 4696, at least or exactly or at most 4697,
at least or exactly or at most 4698, at least or exactly or at
most 4699, at least or exactly or at most 4700, at least or
exactly or at most 4701, at least or exactly or at most 4702,
at least or exactly or at most 4703, at least or exactly or at
most 4704, at least or exactly or at most 4705, at least or
exactly or at most 4706, at least or exactly or at most 4707,
at least or exactly or at most 4708, at least or exactly or at
most 4709, at least or exactly or at most 4710, at least or
exactly or at most 4711, at least or exactly or at most 4712,
at least or exactly or at most 4713, at least or exactly or at
most 4714, at least or exactly or at most 4715, at least or
exactly or at most 4716, at least or exactly or at most 4717,
at least or exactly or at most 4718, at least or exactly or at
most 4719, at least or exactly or at most 4720, at least or
exactly or at most 4721, at least or exactly or at most 4722,
at least or exactly or at most 4723, at least or exactly or at
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most 4724, at least or exactly or at most 4725, at least or
exactly or at most 4726, at least or exactly or at most 4727,
at least or exactly or at most 4728, at least or exactly or at
most 4729, at least or exactly or at most 4730, at least or
exactly or at most 4731, at least or exactly or at most 4732,
at least or exactly or at most 4733, at least or exactly or at
most 4734, at least or exactly or at most 4735, at least or
exactly or at most 4736, at least or exactly or at most 4737,
at least or exactly or at most 4738, at least or exactly or at
most 4739, at least or exactly or at most 4740, at least or
exactly or at most 4741, at least or exactly or at most 4742,
at least or exactly or at most 4743, at least or exactly or at
most 4744, at least or exactly or at most 4745, at least or
exactly or at most 4746, at least or exactly or at most 4747,
at least or exactly or at most 4748, at least or exactly or at
most 4749, at least or exactly or at most 4750, at least or
exactly or at most 4751, at least or exactly or at most 4752,
at least or exactly or at most 4753, at least or exactly or at
most 4754, at least or exactly or at most 4755, at least or
exactly or at most 4756, at least or exactly or at most 4757,
at least or exactly or at most 4758, at least or exactly or at
most 4759, at least or exactly or at most 4760, at least or
exactly or at most 4761, at least or exactly or at most 4762,
at least or exactly or at most 4763, at least or exactly or at
most 4764, at least or exactly or at most 4765, at least or
exactly or at most 4766, at least or exactly or at most 4767,
at least or exactly or at most 4768, at least or exactly or at
most 4769, at least or exactly or at most 4770, at least or
exactly or at most 4771, at least or exactly or at most 4772,
at least or exactly or at most 4773, at least or exactly or at
most 4774, at least or exactly or at most 4775, at least or
exactly or at most 4776, at least or exactly or at most 4777,
at least or exactly or at most 4778, at least or exactly or at
most 4779, at least or exactly or at most 4780, at least or
exactly or at most 4781, at least or exactly or at most 4782,
at least or exactly or at most 4783, at least or exactly or at
most 4784, at least or exactly or at most 4785, at least or
exactly or at most 4786, at least or exactly or at most 4787,
at least or exactly or at most 4788, at least or exactly or at
most 4789, at least or exactly or at most 4790, at least or
exactly or at most 4791, at least or exactly or at most 4792,
at least or exactly or at most 4793, at least or exactly or at
most 4794, at least or exactly or at most 4795, at least or
exactly or at most 4796, at least or exactly or at most 4797,
at least or exactly or at most 4798, at least or exactly or at
most 4799, at least or exactly or at most 4800, at least or
exactly or at most 4801, at least or exactly or at most 4802,
at least or exactly or at most 4803, at least or exactly or at
most 4804, at least or exactly or at most 4805, at least or
exactly or at most 4806, at least or exactly or at most 4807,
at least or exactly or at most 4808, at least or exactly or at
most 4809, at least or exactly or at most 4810, at least or
exactly or at most 4811, at least or exactly or at most 4812,
at least or exactly or at most 4813, at least or exactly or at
most 4814, at least or exactly or at most 4815, at least or
exactly or at most 4816, at least or exactly or at most 4817,
at least or exactly or at most 4818, at least or exactly or at
most 4819, at least or exactly or at most 4820, at least or
exactly or at most 4821, at least or exactly or at most 4822,
at least or exactly or at most 4823, at least or exactly or at
most 4824, at least or exactly or at most 4825, at least or
exactly or at most 4826, at least or exactly or at most 4827,
at least or exactly or at most 4828, at least or exactly or at
most 4829, at least or exactly or at most 4830, at least or
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exactly or at most 4831, at least or exactly or at most 4832,
at least or exactly or at most 4833, at least or exactly or at
most 4834, at least or exactly or at most 4835, at least or
exactly or at most 4836, at least or exactly or at most 4837,
at least or exactly or at most 4838, at least or exactly or at
most 4839, at least or exactly or at most 4840, at least or
exactly or at most 4841, at least or exactly or at most 4842,
at least or exactly or at most 4843, at least or exactly or at
most 4844, at least or exactly or at most 4845, at least or
exactly or at most 4846, at least or exactly or at most 4847,
at least or exactly or at most 4848, at least or exactly or at
most 4849, at least or exactly or at most 4850, at least or
exactly or at most 4851, at least or exactly or at most 4852,
at least or exactly or at most 4853, at least or exactly or at
most 4854, at least or exactly or at most 4855, at least or
exactly or at most 4856, at least or exactly or at most 4857,
at least or exactly or at most 4858, at least or exactly or at
most 4859, at least or exactly or at most 4860, at least or
exactly or at most 4861, at least or exactly or at most 4862,
at least or exactly or at most 4863, at least or exactly or at
most 4864, at least or exactly or at most 4865, at least or
exactly or at most 4866, at least or exactly or at most 4867,
at least or exactly or at most 4868, at least or exactly or at
most 4869, at least or exactly or at most 4870, at least or
exactly or at most 4871, at least or exactly or at most 4872,
at least or exactly or at most 4873, at least or exactly or at
most 4874, at least or exactly or at most 4875, at least or
exactly or at most 4876, at least or exactly or at most 4877,
at least or exactly or at most 4878, at least or exactly or at
most 4879, at least or exactly or at most 4880, at least or
exactly or at most 4881, at least or exactly or at most 4882,
at least or exactly or at most 4883, at least or exactly or at
most 4884, at least or exactly or at most 4885, at least or
exactly or at most 4886, at least or exactly or at most 4887,
at least or exactly or at most 4888, at least or exactly or at
most 4889, at least or exactly or at most 4890, at least or
exactly or at most 4891, at least or exactly or at most 4892,
at least or exactly or at most 4893, at least or exactly or at
most 4894, at least or exactly or at most 4895, at least or
exactly or at most 4896, at least or exactly or at most 4897,
at least or exactly or at most 4898, at least or exactly or at
most 4899, at least or exactly or at most 4900, at least or
exactly or at most 4901, at least or exactly or at most 4902,
at least or exactly or at most 4903, at least or exactly or at
most 4904, at least or exactly or at most 4905, at least or
exactly or at most 4906, at least or exactly or at most 4907,
at least or exactly or at most 4908, at least or exactly or at
most 4909, at least or exactly or at most 4910, at least or
exactly or at most 4911, at least or exactly or at most 4912,
at least or exactly or at most 4913, at least or exactly or at
most 4914, at least or exactly or at most 4915, at least or
exactly or at most 4916, at least or exactly or at most 4917,
at least or exactly or at most 4918, at least or exactly or at
most 4919, at least or exactly or at most 4920, at least or
exactly or at most 4921, at least or exactly or at most 4922,
at least or exactly or at most 4923, at least or exactly or at
most 4924, at least or exactly or at most 4925, at least or
exactly or at most 4926, at least or exactly or at most 4927,
at least or exactly or at most 4928, at least or exactly or at
most 4929, at least or exactly or at most 4930, at least or
exactly or at most 4931, at least or exactly or at most 4932,
at least or exactly or at most 4933, at least or exactly or at
most 4934, at least or exactly or at most 4935, at least or
exactly or at most 4936, at least or exactly or at most 4937,
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at least or exactly or at most 4938, at least or exactly or at
most 4939, at least or exactly or at most 4940, at least or
exactly or at most 4941, at least or exactly or at most 4942,
at least or exactly or at most 4943, at least or exactly or at
most 4944, at least or exactly or at most 4945, at least or
exactly or at most 4946, at least or exactly or at most 4947,
at least or exactly or at most 4948, at least or exactly or at
most 4949, at least or exactly or at most 4950, at least or
exactly or at most 4951, at least or exactly or at most 4952,
at least or exactly or at most 4953, at least or exactly or at
most 4954, at least or exactly or at most 4955, at least or
exactly or at most 4956, at least or exactly or at most 4957,
at least or exactly or at most 4958, at least or exactly or at
most 4959, at least or exactly or at most 4960, at least or
exactly or at most 4961, at least or exactly or at most 4962,
at least or exactly or at most 4963, at least or exactly or at
most 4964, at least or exactly or at most 4965, at least or
exactly or at most 4966, at least or exactly or at most 4967,
at least or exactly or at most 4968, at least or exactly or at
most 4969, at least or exactly or at most 4970, at least or
exactly or at most 4971, at least or exactly or at most 4972,
at least or exactly or at most 4973, at least or exactly or at
most 4974, at least or exactly or at most 4975, at least or
exactly or at most 4976, at least or exactly or at most 4977,
at least or exactly or at most 4978, at least or exactly or at
most 4979, at least or exactly or at most 4980, at least or
exactly or at most 4981, at least or exactly or at most 4982,
at least or exactly or at most 4983, at least or exactly or at
most 4984, at least or exactly or at most 4985, at least or
exactly or at most 4986, at least or exactly or at most 4987,
at least or exactly or at most 4988, at least or exactly or at
most 4989, at least or exactly or at most 4990, at least or
exactly or at most 4991, at least or exactly or at most 4992,
at least or exactly or at most 4993, at least or exactly or at
most 4994, at least or exactly or at most 4995, at least or
exactly or at most 4996, at least or exactly or at most 4997,
at least or exactly or at most 4998, at least or exactly or at
most 4999, at least or exactly or at most 5000, at least or
exactly or at most 5001, at least or exactly or at most 5002,
at least or exactly or at most 5003, at least or exactly or at
most 5004, at least or exactly or at most 5005, at least or
exactly or at most 50006, at least or exactly or at most 5007,
at least or exactly or at most 5008, at least or exactly or at
most 5009, at least or exactly or at most 5010, at least or
exactly or at most 5011, at least or exactly or at most 5012,
at least or exactly or at most 5013, at least or exactly or at
most 5014, at least or exactly or at most 5015, at least or
exactly or at most 5016, at least or exactly or at most 5017,
at least or exactly or at most 5018, at least or exactly or at
most 5019, at least or exactly or at most 5020, at least or
exactly or at most 5021, at least or exactly or at most 5022,
at least or exactly or at most 5023, at least or exactly or at
most 5024, at least or exactly or at most 5025, at least or
exactly or at most 5026, at least or exactly or at most 5027,
at least or exactly or at most 5028, at least or exactly or at
most 5029, at least or exactly or at most 5030, at least or
exactly or at most 5031, at least or exactly or at most 5032,
at least or exactly or at most 5033, at least or exactly or at
most 5034, at least or exactly or at most 5035, at least or
exactly or at most 5036, at least or exactly or at most 5037,
at least or exactly or at most 5038, at least or exactly or at
most 5039, at least or exactly or at most 5040, at least or
exactly or at most 5041, at least or exactly or at most 5042,
at least or exactly or at most 5043, at least or exactly or at
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most 5044, at least or exactly or at most 5045, at least or
exactly or at most 5046, at least or exactly or at most 5047,
at least or exactly or at most 5048, at least or exactly or at
most 5049, at least or exactly or at most 5050, at least or
exactly or at most 5051, at least or exactly or at most 5052,
at least or exactly or at most 5053, at least or exactly or at
most 5054, at least or exactly or at most 5055, at least or
exactly or at most 5056, at least or exactly or at most 5057,
at least or exactly or at most 5058, at least or exactly or at
most 5059, at least or exactly or at most 5060, at least or
exactly or at most 5061, at least or exactly or at most 5062,
at least or exactly or at most 5063, at least or exactly or at
most 5064, at least or exactly or at most 5065, at least or
exactly or at most 5066, at least or exactly or at most 5067,
at least or exactly or at most 5068, at least or exactly or at
most 5069, at least or exactly or at most 5070, at least or
exactly or at most 5071, at least or exactly or at most 5072,
at least or exactly or at most 5073, at least or exactly or at
most 5074, at least or exactly or at most 5075, at least or
exactly or at most 5076, at least or exactly or at most 5077,
at least or exactly or at most 5078, at least or exactly or at
most 5079, at least or exactly or at most 5080, at least or
exactly or at most 5081, at least or exactly or at most 5082,
at least or exactly or at most 5083, at least or exactly or at
most 5084, at least or exactly or at most 5085, at least or
exactly or at most 5086, at least or exactly or at most 5087,
at least or exactly or at most 5088, at least or exactly or at
most 5089, at least or exactly or at most 5090, at least or
exactly or at most 5091, at least or exactly or at most 5092,
at least or exactly or at most 5093, at least or exactly or at
most 5094, at least or exactly or at most 5095, at least or
exactly or at most 5096, at least or exactly or at most 5097,
at least or exactly or at most 5098, at least or exactly or at
most 5099, at least or exactly or at most 5100, at least or
exactly or at most 5101, at least or exactly or at most 5102,
at least or exactly or at most 5103, at least or exactly or at
most 5104, at least or exactly or at most 5105, at least or
exactly or at most 5106, at least or exactly or at most 5107,
at least or exactly or at most 5108, at least or exactly or at
most 5109, at least or exactly or at most 5110, at least or
exactly or at most 5111, at least or exactly or at most 5112,
at least or exactly or at most 5113, at least or exactly or at
most 5114, at least or exactly or at most 5115, at least or
exactly or at most 5116, at least or exactly or at most 5117,
at least or exactly or at most 5118, at least or exactly or at
most 5119, at least or exactly or at most 5120, at least or
exactly or at most 5121, at least or exactly or at most 5122,
at least or exactly or at most 5123, at least or exactly or at
most 5124, at least or exactly or at most 5125, at least or
exactly or at most 5126, at least or exactly or at most 5127,
at least or exactly or at most 5128, at least or exactly or at
most 5129, at least or exactly or at most 5130, at least or
exactly or at most 5131, at least or exactly or at most 5132,
at least or exactly or at most 5133, at least or exactly or at
most 5134, at least or exactly or at most 5135, at least or
exactly or at most 5136, at least or exactly or at most 5137,
at least or exactly or at most 5138, at least or exactly or at
most 5139, at least or exactly or at most 5140, at least or
exactly or at most 5141, at least or exactly or at most 5142,
at least or exactly or at most 5143, at least or exactly or at
most 5144, at least or exactly or at most 5145, at least or
exactly or at most 5146, at least or exactly or at most 5147,
at least or exactly or at most 5148, at least or exactly or at
most 5149, at least or exactly or at most 5150, at least or
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exactly or at most 5151, at least or exactly or at most 5152,
at least or exactly or at most 5153, at least or exactly or at
most 5154, at least or exactly or at most 5155, at least or
exactly or at most 5156, at least or exactly or at most 5157,
at least or exactly or at most 5158, at least or exactly or at
most 5159, at least or exactly or at most 5160, at least or
exactly or at most 5161, at least or exactly or at most 5162,
at least or exactly or at most 5163, at least or exactly or at
most 5164, at least or exactly or at most 5165, at least or
exactly or at most 5166, at least or exactly or at most 5167,
at least or exactly or at most 5168, at least or exactly or at
most 5169, at least or exactly or at most 5170, at least or
exactly or at most 5171, at least or exactly or at most 5172,
at least or exactly or at most 5173, at least or exactly or at
most 5174, at least or exactly or at most 5175, at least or
exactly or at most 5176, at least or exactly or at most 5177,
at least or exactly or at most 5178, at least or exactly or at
most 5179, at least or exactly or at most 5180, at least or
exactly or at most 5181, at least or exactly or at most 5182,
at least or exactly or at most 5183, at least or exactly or at
most 5184, at least or exactly or at most 5185, at least or
exactly or at most 5186, at least or exactly or at most 5187,
at least or exactly or at most 5188, at least or exactly or at
most 5189, at least or exactly or at most 5190, at least or
exactly or at most 5191, at least or exactly or at most 5192,
at least or exactly or at most 5193, at least or exactly or at
most 5194, at least or exactly or at most 5195, at least or
exactly or at most 5196, at least or exactly or at most 5197,
at least or exactly or at most 5198, at least or exactly or at
most 5199, at least or exactly or at most 5200, at least or
exactly or at most 5201, at least or exactly or at most 5202,
at least or exactly or at most 5203, at least or exactly or at
most 5204, at least or exactly or at most 5205, at least or
exactly or at most 5206, at least or exactly or at most 5207,
at least or exactly or at most 5208, at least or exactly or at
most 5209, at least or exactly or at most 5210, at least or
exactly or at most 5211, at least or exactly or at most 5212,
at least or exactly or at most 5213, at least or exactly or at
most 5214, at least or exactly or at most 5215, at least or
exactly or at most 5216, at least or exactly or at most 5217,
at least or exactly or at most 5218, at least or exactly or at
most 5219, at least or exactly or at most 5220, at least or
exactly or at most 5221, at least or exactly or at most 5222,
at least or exactly or at most 5223, at least or exactly or at
most 5224, at least or exactly or at most 5225, at least or
exactly or at most 5226, at least or exactly or at most 5227,
at least or exactly or at most 5228, at least or exactly or at
most 5229, at least or exactly or at most 5230, at least or
exactly or at most 5231, at least or exactly or at most 5232,
at least or exactly or at most 5233, at least or exactly or at
most 5234, at least or exactly or at most 5235, at least or
exactly or at most 5236, at least or exactly or at most 5237,
at least or exactly or at most 5238, at least or exactly or at
most 5239, at least or exactly or at most 5240, at least or
exactly or at most 5241, at least or exactly or at most 5242,
at least or exactly or at most 5243, at least or exactly or at
most 5244, at least or exactly or at most 5245, at least or
exactly or at most 5246, at least or exactly or at most 5247,
at least or exactly or at most 5248, at least or exactly or at
most 5249, at least or exactly or at most 5250, at least or
exactly or at most 5251, at least or exactly or at most 5252,
at least or exactly or at most 5253, at least or exactly or at
most 5254, at least or exactly or at most 5255, at least or
exactly or at most 5256, at least or exactly or at most 5257,
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at least or exactly or at most 5258, at least or exactly or at
most 5259, at least or exactly or at most 5260, at least or
exactly or at most 5261, at least or exactly or at most 5262,
at least or exactly or at most 5263, at least or exactly or at
most 5264, at least or exactly or at most 5265, at least or
exactly or at most 5266, at least or exactly or at most 5267,
at least or exactly or at most 5268, at least or exactly or at
most 5269, at least or exactly or at most 5270, at least or
exactly or at most 5271, at least or exactly or at most 5272,
at least or exactly or at most 5273, at least or exactly or at
most 5274, at least or exactly or at most 5275, at least or
exactly or at most 5276, at least or exactly or at most 5277,
at least or exactly or at most 5278, at least or exactly or at
most 5279, at least or exactly or at most 5280, at least or
exactly or at most 5281, at least or exactly or at most 5282,
at least or exactly or at most 5283, at least or exactly or at
most 5284, at least or exactly or at most 5285, at least or
exactly or at most 5286, at least or exactly or at most 5287,
at least or exactly or at most 5288, at least or exactly or at
most 5289, at least or exactly or at most 5290, at least or
exactly or at most 5291, at least or exactly or at most 5292,
at least or exactly or at most 5293, at least or exactly or at
most 5294, at least or exactly or at most 5295, at least or
exactly or at most 5296, at least or exactly or at most 5297,
at least or exactly or at most 5298, at least or exactly or at
most 5299, at least or exactly or at most 5300, at least or
exactly or at most 5301, at least or exactly or at most 5302,
at least or exactly or at most 5303, at least or exactly or at
most 5304, at least or exactly or at most 5305, at least or
exactly or at most 5306, at least or exactly or at most 5307,
at least or exactly or at most 5308, at least or exactly or at
most 5309, at least or exactly or at most 5310, at least or
exactly or at most 5311, at least or exactly or at most 5312,
at least or exactly or at most 5313, at least or exactly or at
most 5314, at least or exactly or at most 5315, at least or
exactly or at most 5316, at least or exactly or at most 5317,
at least or exactly or at most 5318, at least or exactly or at
most 5319, at least or exactly or at most 5320, at least or
exactly or at most 5321, at least or exactly or at most 5322,
at least or exactly or at most 5323, at least or exactly or at
most 5324, at least or exactly or at most 5325, at least or
exactly or at most 5326, at least or exactly or at most 5327,
at least or exactly or at most 5328, at least or exactly or at
most 5329, at least or exactly or at most 5330, at least or
exactly or at most 5331, at least or exactly or at most 5332,
at least or exactly or at most 5333, at least or exactly or at
most 5334, at least or exactly or at most 5335, at least or
exactly or at most 5336, at least or exactly or at most 5337,
at least or exactly or at most 5338, at least or exactly or at
most 5339, at least or exactly or at most 5340, at least or
exactly or at most 5341, at least or exactly or at most 5342,
at least or exactly or at most 5343, at least or exactly or at
most 5344, at least or exactly or at most 5345, at least or
exactly or at most 5346, at least or exactly or at most 5347,
at least or exactly or at most 5348, at least or exactly or at
most 5349, at least or exactly or at most 5350, at least or
exactly or at most 5351, at least or exactly or at most 5352,
at least or exactly or at most 5353, at least or exactly or at
most 5354, at least or exactly or at most 5355, at least or
exactly or at most 5356, at least or exactly or at most 5357,
at least or exactly or at most 5358, at least or exactly or at
most 5359, at least or exactly or at most 5360, at least or
exactly or at most 5361, at least or exactly or at most 5362,
at least or exactly or at most 5363, at least or exactly or at
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most 5364, at least or exactly or at most 5365, at least or
exactly or at most 5366, at least or exactly or at most 5367,
at least or exactly or at most 5368, at least or exactly or at
most 5369, at least or exactly or at most 5370, at least or
exactly or at most 5371, at least or exactly or at most 5372,
at least or exactly or at most 5373, at least or exactly or at
most 5374, at least or exactly or at most 5375, at least or
exactly or at most 5376, at least or exactly or at most 5377,
at least or exactly or at most 5378, at least or exactly or at
most 5379, at least or exactly or at most 5380, at least or
exactly or at most 5381, at least or exactly or at most 5382,
at least or exactly or at most 5383, at least or exactly or at
most 5384, at least or exactly or at most 5385, at least or
exactly or at most 5386, at least or exactly or at most 5387,
at least or exactly or at most 5388, at least or exactly or at
most 5389, at least or exactly or at most 5390, at least or
exactly or at most 5391, at least or exactly or at most 5392,
at least or exactly or at most 5393, at least or exactly or at
most 5394, at least or exactly or at most 5395, at least or
exactly or at most 5396, at least or exactly or at most 5397,
at least or exactly or at most 5398, at least or exactly or at
most 5399, at least or exactly or at most 5400, at least or
exactly or at most 5401, at least or exactly or at most 5402,
at least or exactly or at most 5403, at least or exactly or at
most 5404, at least or exactly or at most 5405, at least or
exactly or at most 5406, at least or exactly or at most 5407,
at least or exactly or at most 5408, at least or exactly or at
most 5409, at least or exactly or at most 5410, at least or
exactly or at most 5411, at least or exactly or at most 5412,
at least or exactly or at most 5413, at least or exactly or at
most 5414, at least or exactly or at most 5415, at least or
exactly or at most 5416, at least or exactly or at most 5417,
at least or exactly or at most 5418, at least or exactly or at
most 5419, at least or exactly or at most 5420, at least or
exactly or at most 5421, at least or exactly or at most 5422,
at least or exactly or at most 5423, at least or exactly or at
most 5424, at least or exactly or at most 5425, at least or
exactly or at most 5426, at least or exactly or at most 5427,
at least or exactly or at most 5428, at least or exactly or at
most 5429, at least or exactly or at most 5430, at least or
exactly or at most 5431, at least or exactly or at most 5432,
at least or exactly or at most 5433, at least or exactly or at
most 5434, at least or exactly or at most 5435, at least or
exactly or at most 5436, at least or exactly or at most 5437,
at least or exactly or at most 5438, at least or exactly or at
most 5439, at least or exactly or at most 5440, at least or
exactly or at most 5441, at least or exactly or at most 5442,
at least or exactly or at most 5443, at least or exactly or at
most 5444, at least or exactly or at most 5445, at least or
exactly or at most 5446, at least or exactly or at most 5447,
at least or exactly or at most 5448, at least or exactly or at
most 5449, at least or exactly or at most 5450, at least or
exactly or at most 5451, at least or exactly or at most 5452,
at least or exactly or at most 5453, at least or exactly or at
most 5454, at least or exactly or at most 5455, at least or
exactly or at most 5456, at least or exactly or at most 5457,
at least or exactly or at most 5458, at least or exactly or at
most 5459, at least or exactly or at most 5460, at least or
exactly or at most 5461, at least or exactly or at most 5462,
at least or exactly or at most 5463, at least or exactly or at
most 5464, at least or exactly or at most 5465, at least or
exactly or at most 5466, at least or exactly or at most 5467,
at least or exactly or at most 5468, at least or exactly or at
most 5469, at least or exactly or at most 5470, at least or
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exactly or at most 5471, at least or exactly or at most 5472,
at least or exactly or at most 5473, at least or exactly or at
most 5474, at least or exactly or at most 5475, at least or
exactly or at most 5476, at least or exactly or at most 5477,
at least or exactly or at most 5478, at least or exactly or at
most 5479, at least or exactly or at most 5480, at least or
exactly or at most 5481, at least or exactly or at most 5482,
at least or exactly or at most 5483, at least or exactly or at
most 5484, at least or exactly or at most 5485, at least or
exactly or at most 5486, at least or exactly or at most 5487,
at least or exactly or at most 5488, at least or exactly or at
most 5489, at least or exactly or at most 5490, at least or
exactly or at most 5491, at least or exactly or at most 5492,
at least or exactly or at most 5493, at least or exactly or at
most 5494, at least or exactly or at most 5495, at least or
exactly or at most 5496, at least or exactly or at most 5497,
at least or exactly or at most 5498, at least or exactly or at
most 5499, at least or exactly or at most 5500, at least or
exactly or at most 5501, at least or exactly or at most 5502,
at least or exactly or at most 5503, at least or exactly or at
most 5504, at least or exactly or at most 5505, at least or
exactly or at most 55006, at least or exactly or at most 5507,
at least or exactly or at most 5508, at least or exactly or at
most 5509, at least or exactly or at most 5510, at least or
exactly or at most 5511, at least or exactly or at most 5512,
at least or exactly or at most 5513, at least or exactly or at
most 5514, at least or exactly or at most 5515, at least or
exactly or at most 5516, at least or exactly or at most 5517,
at least or exactly or at most 5518, at least or exactly or at
most 5519, at least or exactly or at most 5520, at least or
exactly or at most 5521, at least or exactly or at most 5522,
at least or exactly or at most 5523, at least or exactly or at
most 5524, at least or exactly or at most 5525, at least or
exactly or at most 5526, at least or exactly or at most 5527,
at least or exactly or at most 5528, at least or exactly or at
most 5529, at least or exactly or at most 5530, at least or
exactly or at most 5531, at least or exactly or at most 5532,
at least or exactly or at most 5533, at least or exactly or at
most 5534, at least or exactly or at most 5535, at least or
exactly or at most 5536, at least or exactly or at most 5537,
at least or exactly or at most 5538, at least or exactly or at
most 5539, at least or exactly or at most 5540, at least or
exactly or at most 5541, at least or exactly or at most 5542,
at least or exactly or at most 5543, at least or exactly or at
most 5544, at least or exactly or at most 5545, at least or
exactly or at most 5546, at least or exactly or at most 5547,
at least or exactly or at most 5548, at least or exactly or at
most 5549, at least or exactly or at most 5550, at least or
exactly or at most 5551, at least or exactly or at most 5552,
at least or exactly or at most 5553, at least or exactly or at
most 5554, at least or exactly or at most 5555, at least or
exactly or at most 5556, at least or exactly or at most 5557,
at least or exactly or at most 5558, at least or exactly or at
most 5559, at least or exactly or at most 5560, at least or
exactly or at most 5561, at least or exactly or at most 5562,
at least or exactly or at most 5563, at least or exactly or at
most 5564, at least or exactly or at most 5565, at least or
exactly or at most 5566, at least or exactly or at most 5567,
at least or exactly or at most 5568, at least or exactly or at
most 5569, at least or exactly or at most 5570, at least or
exactly or at most 5571, at least or exactly or at most 5572,
at least or exactly or at most 5573, at least or exactly or at
most 5574, at least or exactly or at most 5575, at least or
exactly or at most 5576, at least or exactly or at most 5577,
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at least or exactly or at most 5578, at least or exactly or at
most 5579, at least or exactly or at most 5580, at least or
exactly or at most 5581, at least or exactly or at most 5582,
at least or exactly or at most 5583, at least or exactly or at
most 5584, at least or exactly or at most 5585, at least or
exactly or at most 5586, at least or exactly or at most 5587,
at least or exactly or at most 5588, at least or exactly or at
most 5589, at least or exactly or at most 5590, at least or
exactly or at most 5591, at least or exactly or at most 5592,
at least or exactly or at most 5593, at least or exactly or at
most 5594, at least or exactly or at most 5595, at least or
exactly or at most 5596, at least or exactly or at most 5597,
at least or exactly or at most 5598, at least or exactly or at
most 5599, at least or exactly or at most 5600, at least or
exactly or at most 5601, at least or exactly or at most 5602,
at least or exactly or at most 5603, at least or exactly or at
most 5604, at least or exactly or at most 5605, at least or
exactly or at most 5606, at least or exactly or at most 5607,
at least or exactly or at most 5608, at least or exactly or at
most 5609, at least or exactly or at most 5610, at least or
exactly or at most 5611, at least or exactly or at most 5612,
at least or exactly or at most 5613, at least or exactly or at
most 5614, at least or exactly or at most 5615, at least or
exactly or at most 5616, at least or exactly or at most 5617,
at least or exactly or at most 5618, at least or exactly or at
most 5619, at least or exactly or at most 5620, at least or
exactly or at most 5621, at least or exactly or at most 5622,
at least or exactly or at most 5623, at least or exactly or at
most 5624, at least or exactly or at most 5625, or at least or
exactly or at most 5626 contiguous amino acid residues.

[0098] In some embodiments, the polypeptide of the
invention also has a sequence identity with the amino acid
sequence of a) defined above of at least 65%, such as at least
70%, at least 75%, at least 80%, at least 85%, at least 90%,
at least 91%, at least 92%, at least 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, and at least
99%. Similarly, the polypeptide of the invention in some
embodiments also has a sequence identity with the amino
acid sequence of b) defined above of at least 60%, such as
at least 65%, at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, and at least 99%.

[0099] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
42,43, 44,45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60 and 62 in any one of SEQ ID NOs: 1-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0100] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, 73 and 74 in any on of SEQ ID NOs: 2-30,
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if the length of the at least 5 amino acid residues so
permit—if the length of the at least 5 amino acids are higher
than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
residues of the reference sequence and L is the number of
amino acids defined for option b.

[0101] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 99 and 100 in any one of SEQ ID NOs: 3-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0102] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 110, 111, 112, 113, 114, 115,
116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139,
140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150 and
151 in any one of SEQ ID NOs: 4-30, if the length of the at
least 5 amino acid residues so permit—if the length of the at
least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0103] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 152, 153, 154, 155,
156, 157, 158, 159, 160, 171, 172, 173, 174 and 175 in any
one of SEQ ID NOs: 5-30, if the length of the at least 5
amino acid residues so permit—if the length of the at least
5 amino acids are higher than 5, the N-terminal first residue
will not be higher numbered than N-L+1, where N is the
number of amino acid residues of the reference sequence
and L is the number of amino acids defined for option b.
[0104] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 176, 177, 178, 179,
180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191,
192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215,
216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227,
228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239,
240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251,
252, 253, 254, 255, 256, 257, 258, 259, 260, 271, 272, 273,
274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285,
286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297,
298, 299 and 300 in any one of SEQ ID NOs: 6-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
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N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0105] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 301, 302, 303, 304 and
305 in any one of SEQ ID NOs: 7-30, if the length of the at
least 5 amino acid residues so permit—if the length of the at
least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0106] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 306, 307, 308, 309,
310,311,312, 313, 314, 315, 316, 317, 318, 319, 320, 321,
322,323, 324,325, 326, 327, 328, 329, 330, 331, 332, 333,
334, 335 and 336 in any one of SEQ ID NOs: 8-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0107] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 337, 338, 339, 340,
341, 342 and 343 in any one of SEQ ID NOs: 9-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0108] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 344, 345, 346,347 and
348 in any one of SEQ ID NOs: 10-30, if the length of the
at least 5 amino acid residues so permit—if the length of the
at least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0109] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 349, 350, 351, 352,
353,354, 355,356, 357, 358, 359, 360, 361, 362, 363, 364,
365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376,
377,378,379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400,
401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412,
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413, 414, 415 and 416 in any one of SEQ ID NOs: 11-30,
if the length of the at least 5 amino acid residues so
permit—if the length of the at least 5 amino acids are higher
than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
residues of the reference sequence and L is the number of
amino acids defined for option b.

[0110] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 417, 418, 419, 420,
421, 422 and 423 in any one of SEQ ID NOs: 12-30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0111] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to amino acid residue 424 in any one of SEQ ID NOs:
13-30, if the length of the at least 5 amino acid residues so
permit—if the length of the at least 5 amino acids are higher
than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
residues of the reference sequence and L is the number of
amino acids defined for option b.

[0112] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 425, 426, 427, 428,
429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440,
441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452,
453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464,
465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476,
477, 478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488,
489, 490, 491, 492, 493, 494, 495, 496, 497, 498, 499, 500,
501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512,
513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 524,
525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536,
537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548,
549, 550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 560,
561, 562, 563 and 564 in SEQ ID NOs: 14-30, if the length
of'the at least 5 amino acid residues so permit—if the length
of'the at least 5 amino acids are higher than 5, the N-terminal
first residue will not be higher numbered than N-L+1, where
N is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0113] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 563, 564, 565, 566,
567, 568, 569, 570, 571, 572, 573, 574 and 575 in SEQ ID
NOs: 15-30, if the length of the at least 5 amino acid residues
so permit—if the length of the at least 5 amino acids are
higher than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
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residues of the reference sequence and L is the number of
amino acids defined for option b.

[0114] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 576, 577, 578, 579,
580, 581, 582, 583, 584, 585, 586, 587, 588, 589, 590, 591,
592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603,
604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615,
616 and 617 in SEQ ID NOs: 16-30, if the length of the at
least 5 amino acid residues so permit—if the length of the at
least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0115] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 618, 619, 620, 621,
622, 623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633,
634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644, 645,
646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657,
658, 659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669,
670, 671, 672, 673, 674, 675, 676, 677, 678, 679, 680, 681,
682, 683 and 684 in SEQ ID NOs: 17-30, if the length of the
at least 5 amino acid residues so permit—if the length of the
at least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0116] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 685, 686, 687, 688,
689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699, 700,
701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714,715,716, 717, 718, 719, 720, 721, 722, 723, 724,
725, 726,727,728, 729, 730, 731, 732, 733, 734, 735, 736,
737 and 738 in SEQ ID NOs: 18-30, if the length of the at
least 5 amino acid residues so permit—if the length of the at
least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0117] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 739, 740, 741, and 742
in SEQ ID NOs: 19-30, if the length of the at least 5 amino
acid residues so permit—if the length of the at least 5 amino
acids are higher than 5, the N-terminal first residue will not
be higher numbered than N-L+1, where N is the number of
amino acid residues of the reference sequence and L is the
number of amino acids defined for option b.

[0118] In the embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
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and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 743, 744, 745, 746,
747,748,749, 750, 751, 752, 753, 754, 755, 756, 757, 758,
759, 760, 761, 762, 763, 764, 765, 766, 767, 768, 769, 770,
771,772,773,774,775,776, 777,778, 779 and 780 in SEQ
ID NOs: 20-30, if the length of the at least 5 amino acid
residues so permit—if the length of the at least 5 amino acids
are higher than 5, the N-terminal first residue will not be
higher numbered than N-L+1, where N is the number of
amino acid residues of the reference sequence and L is the
number of amino acids defined for option b.

[0119] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 781, 782, 783, 784,
785, 786, 787, 788, 789, 790, 791, 792, 793, 794, 795, 796,
797, 798, 799, 800, 801, 802, 803, 804, 805, 806, 807, 808,
809, 810, 811, 812, 813, 814, 815, 816, 817, 818, 819, 820,
821, 822, 823, 824, 825, 826, 827, 828, 829, 830, 831, 832,
833, 834, 835, 836, 837, 838, 839, 840, 841, 842, 843, 844,
845, 846 and 847 in SEQ ID NOs: 21-30, if the length of the
at least 5 amino acid residues so permit—if the length of the
at least 5 amino acids are higher than 5, the N-terminal first
residue will not be higher numbered than N-L+1, where N
is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0120] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 848, 849, 850, 851,
852, 853, 854, 855, 856, 857, 858, 859, 860, 861, 862, 863,
864, 865, 866, 867, 868, 869, 870, 871, 872, 873, 874, 875
and 876 in SEQ ID NOs: 22-30, if the length of the at least
5 amino acid residues so permit—if the length of the at least
5 amino acids are higher than 5, the N-terminal first residue
will not be higher numbered than N-L+1, where N is the
number of amino acid residues of the reference sequence
and L is the number of amino acids defined for option b.
[0121] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 877, 878, 879, 880,
881, 882, 883, 884, 885, 886, 887, 888, 889, 890, 891, 892,
893, 894, 895, 896, 897, 898, 899, 900, 901, 902, 903, 904,
903, 906, 907, 908, 909, 910, 911, 912, 913, 914 and 915 in
SEQ ID NOs: 23-30, if the length of the at least 5 amino acid
residues so permit—if the length of the at least 5 amino acids
are higher than 5, the N-terminal first residue will not be
higher numbered than N-L+1, where N is the number of
amino acid residues of the reference sequence and L is the
number of amino acids defined for option b.

[0122] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 916, 917, 918, 919,
920, 921, 922, 923, 924, 925, 926, 927, 928, 929, 930, 931,
932, 933, 934, 935, 936, 937, 938, 939, 940, 941, 942, 943,
944, 945, 946, 947, 948, 949, 950, 951, 952, 953, 954, 955,
956, 957, 958, 959, 960, 961, 962, 963, 964, 965, 966, 967,
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968, 969, 970, 971, 972, 973, 974, 975, 976, 977, 978, 979,
980, 981, 982, 983, 984, 985, 986, 987, 988, 989, 990 and
991 in SEQ ID NOs: 24-30, if the length of the at least 5
amino acid residues so permit—if the length of the at least
5 amino acids are higher than 5, the N-terminal first residue
will not be higher numbered than N-L+1, where N is the
number of amino acid residues of the reference sequence
and L is the number of amino acids defined for option b.

[0123] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 992, 993, 994, 995,
996, 997, 998, 999, 1000, 1001, 1002, 1003, 1004, 1005,
1006, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 1014,
1015, 1016, 1017, 1018, 1019, 1020, 1021, 1022, 1023,
1024, 1025, 1026, 1027, 1028, 1029, 1030, 1031, 1032,
1033, 1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041,
1042, 1043, 1044, 1045, 1046, 1047, 1048, 1049, 1050,
1051, 1052 and 1053 in SEQ ID NOs: 25-30, if the length
of'the at least 5 amino acid residues so permit—if the length
of'the at least 5 amino acids are higher than 5, the N-terminal
first residue will not be higher numbered than N-L+1, where
N is the number of amino acid residues of the reference
sequence and L is the number of amino acids defined for
option b.

[0124] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 1054, 1055, 1056,
1057, 1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065,
1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074,
1075, 1076, 1077, 1078, 1079, 1080, 1081, 1082, 1083,
1084, 1085, 1086, 1087, 1088, 1089, 1090, 1091, 1092,
1093, 1094, 1095, 1096, 1097, 1098, 1099, 1100, 1101,
1102, 1103, 1104, 1105, 1106, 1107, 1108, 1109, 1110, 1111,
1112, 1113, 1114, 1115, 1116, 1117, 1118, 1119, 1120, 1121,
1122, 1123, 1124, 1125, 1126, 1127, 1128, 1129, 1130, 1131,
1132, 1133, 1134, 1135, 1136, 1137, 1138, 1139, 1140, 1141,
1142, 1143, 1144, 1145, 1146, 1147, 1148, 1149, 1150, 1151,
1152, 1153, 1154, 1155, 1156, and 1157 in SEQ ID NOs:
26-30, if the length of the at least 5 amino acid residues so
permit—if the length of the at least 5 amino acids are higher
than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
residues of the reference sequence and L is the number of
amino acids defined for option b.

[0125] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 1158, 1159, 1160,
1161, 1162, 1163, 1164, 1165, 1166, 1167, 1168, 1169, 1170,
1171, 1172,1173, 1174, 1175, 1176, 1177, 1178, 1179, 1180,
1181, 1182, 1183, 1184, 1185, 1186, 1187, 1188, 1189, 1190,
1191, 1192, 1193, 1194, 1195, 1196, 1197, 1198, 1199, 1200,
1201, 1202, 1203, 1204, 1205, 1206, and 1207 in SEQ ID
NOs: 27-30, if the length of the at least 5 amino acid residues
so permit—if the length of the at least 5 amino acids are
higher than 5, the N-terminal first residue will not be higher
numbered than N-L+1, where N is the number of amino acid
residues of the reference sequence and L is the number of
amino acids defined for option b.
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[0126] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 1208, 1209, 1210,
1211, 1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219,
1220, 1221, 1222, 1223, 1224, 1225, 1226, 1227, 1228,
1229, 1230, 1231, 1232, 1233, 1234, 1235, 1236, 1237,
1238, 1239, 1240, 1241, 1242, 1243, 1244, 1245, 1246,
1247, 1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255,
1256, 1257, 1258, 1259, 1260, 1261, 1262, 1263, 1264,
1265, 1266, 1267, 1268, 1269, 1270, 1271, 1272, 1273,
1274, 1275, 1276, 1277, 1278, 1279, 1280, 1281, 1282,
1283, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291,
1292, 1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300,
1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308, 1309,
1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318,
1319, 1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327,
1328, 1329, 1330, 1331, 1332, 1333, 1334, 1335, 1336,
1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1345,
1346, 1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354,
1355, 1356, 1357, 1358, 1359, 1360, 1361, 1362, 1363,
1364, 1365, 1366, 1367, 1368, 1369, 1370, 1371, 1372,
1373, 1374, 1375, 1376, 1377, 1378, 1379, 1380, 1381,
1382, 1383, 1384, 1385, 1386, 1387, 1388, 1389, 1390,
1391, 1392, 1393, 1394, 1395, 1396, 1397, 1398, 1399,
1400, 1401, 1402, 1403, 1404, 1405, 1406, 1407, 1408,
1409, 1410, 1411, 1412, 1413, 1414, 1415, 1416, 1417,
1418, 1419, 1420, 1421, 1422, 1423, 1424, 1425, 1426,
1427, 1428, 1429, 1430, 1431, 1432, 1433, 1434, 1435,
1436, 1437, 1438, 1439, 1440, 1441, 1442, 1443, 1444,
1445, 1446, 1447, 1448, 1449, 1450, 1451, 1452, 1453,
1454, 1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462,
1463, 1464, 1465, 1466, 1467, 1468, 1469, 1470, 1471,
1472, 1473, 1474, 1475, 1476, 1477, 1478, 1479, 1480,
1481, 1482, 1483, 1484, 1485, 1486, 1487, 1488, 1489,
1490, 1491, 1492, 1493, 1494, 1495, 1496, 1497, 1498,
1499, 1500, 1501, 1502, 1503, 1504, 1505, 1506, 1507,
1508, 1509, 1510, 1511, 1512, 1513, 1514, 1515, 1516,
1517, 1518, 1519, 1520, 1521, 1522, 1523, 1524, 1525,
1526, 1527, 1528, 1529, 1530, 1531, 1532, 1533, 1534,
1535, 1536, 1537, 1538, 1539, 1540, 1541, 1542, 1543,
1544, 1545, 1546, 1547, 1548, 1549, 1550, 1551, 1552,
1553, 1554, 1555, 1556, 1557, 1558, 1559, 1560, 1561,
1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570,
1571, 1572, 1573, 1574, 1575, 1576, 1577, 1578, 1579,
1580, 1581, 1582, 1583, 1584, 1585, 1586, 1587, 1588,
1589, 1590, 1591, 1592, 1593, 1594, 1595, 1596, 1597,
1598, 1599, 1600, 1601, 1602, 1603, 1604, 1605, 1606,
1607, 1608, 1609, 1610, 1611, 1612, 1613, 1614, 1615,
1616, 1617, 1618, 1619, 1620, 1621, 1622, 1623, 1624,
1625, 1626, 1627, 1628, 1629, 1630, 1631, 1632, 1633,
1634, 1635, 1636, 1637, 1638, 1639, 1640, 1641, 1642,
1643, 1644, 1645, 1646, 1647, 1648, 1649, 1650, 1651,
1652, 1653, 1654, 1655, 1656, 1657, 1658, 1659, 1660,
1661, 1662, 1663, 1664, 1665, 1666, 1667, 1668, 1669,
1670, 1671, 1672, 1673, 1674, 1675, 1676, 1677, 1678,
1679, 1680, 1681, 1682, 1683, 1684, 1685, 1686, 1687,
1688, 1689, 1690, 1691, 1692, 1693, 1694, 1695, 1696,
1697, 1698, 1699, 1700, 1701, 1702, 1703, 1704, 1705,
1706, 1707, 1708, 1709, 1710, 1711, 1712, 1713, 1714,
1715, 1716, 1717, 1718, 1719, 1720, 1721, 1722, 1723,
1724, 1725, 1726, 1727, 1728, 1729, 1730, 1731, 1732,
1733, 1734, 1735, 1736, 1737, 1738, 1739, 1740, 1741,
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1742,
1751,
1760,
1769,
1778,
1787,
1796,
1805,
1814,
1823,
1832,
1841,
1850,
1859,
1868,
1877,
1886,
1895,
1904,
1913,
1922,
1931,
1940,
1949,
1958,
1967,
1976,
1985,
1994,
2003,
2012,
2021,
2030,
2039,
2048,
2057,
2066,
2075,
2084,
2093,
2102,
2110,
2120,
2129,
2138,
2147,
2156,
2175,
2184,
2193,
2202,
211,
2220,
2229,
2238,
2247,
2256,
2275,
2284,
2203,
2302,
2311,
2320,
2329,

1743,
1752,
1761,
1770,
1779,
1788,
1797,
1806,
1815,
1824,
1833,
1842,
1851,
1860,
1869,
1878,
1887,
1896,
1905,
1914,
1923,
1932,
1941,
1950,
1959,
1968,
1977,
1986,
1995,
2004,
2013,
2022,
2031,
2040,
2049,
2058,
2067,
2076,
2085,
2094,
2103,

2111, 2112, 2113, 2114, 2115, 2116, 2117, 2118,

2121,
2130,
2139,
2148,
2157,
2176,
2185,
2194,
2203,
2212,
2221,
2230,
2239,
2248,
2257,
2276,
2285,
2294,
2303,
2312,
2321,
2330,

1744,
1753,
1762,
1771,
1780,
1789,
1798,
1807,
1816,
1825,
1834,
1843,
1852,
1861,
1870,
1879,
1888,
1897,
1906,
1915,
1924,
1933,
1942,
1951,
1960,
1969,
1978,
1987,
1996,
2005,
2014,
2023,
2032,
2041,
2050,
2059,
2068,
2077,
2086,
2095,
2104,

2122,
2131,
2140,
2149,
2158,
2177,
2186,
2195,
2204,
2213,
2222,
2231,
2240,
2249,
2258,
2277,
2286,
2205,
2304,
2313,
2322,
2331,

1745,
1754,
1763,
1772,
1781,
1790,
1799,
1808,
1817,
1826,
1835,
1844,
1853,
1862,
1871,
1880,
1889,
1898,
1907,
1916,
1925,
1934,
1943,
1952,
1961,
1970,
1979,
1988,
1997,
2006,
2015,
2024,
2033,
2042,
2051,
2060,
2069,
2078,
2087,
2096,
2105,

2123,
2132,
2141,
2150,
2159,
2178,
2187,
2196,
2205,
2214,
2223,
2232,
2241,
2250,
2259,
2278,
2287,
2296,
2305,
2314,
2323,
2332,

1746,
1755,
1764,
1773,
1782,
1791,
1800,
1809,
1818,
1827,
1836,
1845,
1854,
1863,
1872,
1881,
1890,
1899,
1908,
1917,
1926,
1935,
1944,
1953,
1962,
1971,
1980,
1989,
1998,
2007,
2016,
2025,
2034,
2043,
2052,
2061,
2070,
2079,
2088,
2097,
2106,

2124,
2133,
2142,
2151,
2160,
2179,
2188,
2197,
2206,
2215,
2224,
2233,
2242,
2251,
2260,
2279,
2288,
2297,
2306,
2315,
2324,
2333,

1747,
1756,
1765,
1774,
1783,
1792,
1801,
1810,
1819,
1828,
1837,
1846,
1855,
1864,
1873,
1882,
1891,
1900,
1909,
1918,
1927,
1936,
1945,
1954,
1963,
1972,
1981,
1990,
1999,
2008,
2017,
2026,
2035,
2044,
2053,
2062,
2071,
2080,
2089,
2098,
2107,

2125,
2134,
2143,
2152,
2171,
2180,
2189,
2198,
2207,
2216,
2225,
2234,
2243,
2252,
271,
2280,
2289,
2298,
2307,
2316,
2325,
2334,

1748,
1757,
1766,
1775,
1784,
1793,
1802,
1811,
1820,
1829,
1838,
1847,
1856,
1865,
1874,
1883,
1892,
1901,
1910,
1919,
1928,
1937,
1946,
1955,
1964,
1973,
1982,
1991,
2000,
2009,
2018,
2027,
2036,
2045,
2054,
2063,
2072,
2081,
2090,
2099,
2108,

2126,
2135,
2144,
2153,
2172,
2181,
2190,
2199,
2208,
2217
2226,
2235,
2244,
2253,
2272,
2281,
2290,
2299,
2308,
2317
2326,
2335,

1749,
1758,
1767,
1776,
1785,
1794,
1803,
1812,
1821,
1830,
1839,
1848,
1857,
1866,
1875,
1884,
1893,
1902,
1911,
1920,
1929,
1938,
1947,
1956,
1965,
1974,
1983,
1992,
2001,
2010,
2019,
2028,
2037,
2046,
2055,
2064,
2073,
2082,
2091,
2100,
2109,

2127,
2136,
2145,
2154,
2173,
2182,
2191,
2200,
2209,
2218,
2227,
2236,
2245,
2254,
2273,
2282,
2291,
2300,
2309,
2318,
2327,
2336,

1750,
1759,
1768,
1777,
1786,
1795,
1804,
1813,
1822,
1831,
1840,
1849,
1858,
1867,
1876,
1885,
1894,
1903,
1912,
1921,
1930,
1939,
1948,
1957,
1966,
1975,
1984,
1993,
2002,
2011,
2020,
2029,
2038,
2047,
2056,
2065,
2074,
2083,
2092,
2101,
2110,
2119,
2128,
2137,
2146,
2155,
2174,
2183,
2192,
2201,
2210,
2219,
2228,
2237,
2246,
2255,
2274,
2283,
2292,
2301,
2310,
2319,
2328,
2337,

35
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2338, 2339, 2340, 2341, 2342, 2343, 2344, 2345, 2346,
2347, 2348, 2349, 2350, 2351, 2352, 2353, 2354, 2355,
2356, 2357, 2358, 2359, 2360, 2361, 2362, 2363, 2364,
2365, 2366, 2367, 2368, 2369, 2370, 2371, 2372, 2373,
2374, 2375, 2376, 2377, 2378, 2379, 2380, 2381, 2382,
2383, 2384, 2385, 2386, 2387, 2388, 2389, 2390, 2391,
2392, 2393, 2394, 2395, 2396, 2397, 2398, 2399, 2400,
2401, 2402, 2403, 2404, 2405, 2406, 2407, 2408, 2409,
2410, 2411, 2412, 2413, 2414, 2415, 2416, 2417, 2418,
2419, 2420, 2421, 2422, 2423, 2424, 2425, 2426, 2427,
2428, 2429, 2430, 2431, 2432, 2433, 2434, 2435, 2436,
2437, 2438, 2439, 2440, 2441, 2442, 2443, 2444, 2445,
2446, 2447, 2448, 2449, 2450, 2451, 2452, 2453, 2454,
2455, 2456, 2457, 2458, 2459, 2460, 2461, 2462, 2463 and
2464 in SEQ ID NOs: 28-30, if the length of the at least 5
amino acid residues so permit—if the length of the at least
5 amino acids are higher than 5, the N-terminal first residue
will not be higher numbered than N-L+1, where N is the
number of amino acid residues of the reference sequence
and L is the number of amino acids defined for option b.

[0127] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 2465, 2466, 2467,
2468, 2469, 2470, 2471, 2472, 2473, 2474, 2475, 2476,
2477, 2478, 2479, 2480, 2481, 2482, 2483, 2484, 2485,
2486, 2487, 2488, 2489, 2490, 2491, 2492, 2493, 2494,
2495, 2496, 2497, 2498, 2499, 2500, 2501, 2502, 2503,
2504, 2505, 2506, 2507, 2508, 2509, 2510, 2511, 2512,
2513, 2514, 2515, 2516, 2517, 2518, 2519, 2520, 2521,
2522, 2523, 2524, 2525, 2526, 2527, 2528, 2529, 2530,
2531, 2532, 2533, 2534, 2535, 2536, 2537, 2538, 2539,
2540, 2541, 2542, 2543, 2544, 2545, 2546, 2547, 2548,
2549, 2550, 2551, 2552, 2553, 2554, 2555, 2556, 2557,
2558, 2559, 2560, 2561, 2562, 2563, 2564, 2565, 2566,
2567, 2568, 2569, 2570, 2571, 2572, 2573, 2574, 2575,
2576, 2577, 2578, 2579, 2580, 2581, 2582, 2583, 2584,
2585, 2586, 2587, 2588, 2589, 2590, 2591, 2592, 2593,
2594, 2595, 2596, 2597, 2598, 2599, 2600, 2601, 2602,
2603, 2604, 2605, 2606, 2607, 2608, 2609, 2610, 2611,
2612, 2613, 2614, 2615, 2616, 2617, 2618, 2619, 2620,
2621, 2622, 2623, 2624, 2625, 2626, 2627, 2628, 2629,
2630, 2631, 2632, 2633, 2634, 2635, 2636, 2637, 2638,
2639, 2640, 2641, 2642, 2643, 2644, 2645, 2646, 2647,
2648, 2649, 2650, 2651, 2652, 2653, 2654, 2655, 2656,
2657, 2658, 2659, 2660, 2661, 2662, 2663, 2664, 2665,
2666, 2667, 2668, 2669, 2670, 2671, 2672, 2673, 2674,
2675, 2676, 2677, 2678, 2679, 2680, 2681, 2682, 2683,
2684, 2685, 2686, 2687, 2688, 2689, 2690, 2691, 2692,
2693, 2694, 2695, 2696, 2697, 2698, 2699, 2700, 2701,
2702, 2703, 2704, 2705, 2706, 2707, 2708, 2709, 2710,
2711, 2712, 2713, 2714, 2715, 2716, 2717, 2718, 2719,
2720, 2721, 2722, 2723, 2724, 2725, 2726, 2727, 2728,
2729, 2730, 2731, 2732, 2733, 2734, 2735, 2736, 2737,
2738, 2739, 2740, 2741, 2742, 2743, 2744, 2745, 2746,
2747, 2748, 2749, 2750, 2751, 2752, 2753, 2754, 2755,
2756, 2757, 2758, 2759, 2760, 2761, 2762, 2763, 2764,
2765, 2766, 2767, 2768, 2769, 2770, 2771, 2772, 2773,
2774, 2775, 2776, 2777, 2778, 2779, 2780, 2781, 2782,
2783, 2784, 2785, 2786, 2787, 2788, 2789, 2790, 2791,
2792, 2793, 2794, 2795, 2796, 2797, 2798, 2799, 2800,
2801, 2802, 2803, 2804, 2805, 2806, 2807, 2808, 2809,
2810, 2811, 2812, 2813, 2814, 2815, 2816, 2817, 2818,
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2819,
2828,
2837,
2846,
2855,
2864,
2873,
2882,
2891,
2900,
2909,
2918,
2927,
2936,
2945,
2954,
2963,
2972,
2981,
2990,
2999,
3008,
3017,
3026,
3035,
3045,
3054,
3063,
3072,
3081,
3090,
3099,
3108,
3117,
3126,
3135,
3144,
3153,
3172,
3181,
3190,
3199,
3208,
3217,
3226,
3235,
3244,
3253,
3272,
3281,
3290,
3299,
3308,
3317,
3326,
3335,
3344,
3353,
3362,
3371,
3380,
3389,
3398,
3407,

2820,
2829,
2838,
2847,
2856,
2865,
2874,
2883,
2892,
2901,
2910,
2919,
2928,
2937,
2946,
2955,
2964,
2973,
2982,
2991,
3000,
3009,
3018,
3027,
3036,
3046,
3055,
3064,
3073,
3082,
3091,
3100,

3109,3110,3110,3111, 3112, 3113, 3114, 3115

3118,
3127,
3136,
3145,
3154,
3173,
3182,
3191,
3200,
3209,
3218,
3227,
3236,
3245,
3254,
3273,
3282,
3291,
3300,
3309,
3318,
3327,
3336,
3345,
3354,
3363,
3372,
3381,
3390,
3399,
3408,

2821,
2830,
2839,
2848,
2857,
2866,
2875,
2884,
2803,
2902,
2911,
2920,
2929,
2938,
2947,
2956,
2965,
2974,
2983,
2992,
3001,
3010,
3019,
3028,
3037,
3047,
3056,
3065,
3074,
3083,
3002,
3101,

3119,
3128,
3137,
3146,
3155,
3174,
3183,
3192,
3201,
3210
3219,
3228,
3237,
3246,
3255,
3274,
3283,
3202,
3301,
3310
3319,
3328,
3337,
3346,
3355,
3364,
3373,
3382,
3391,
3400,
3409,

2822, 2823,
2831, 2832,
2840, 2841,
2849, 2850,
2858, 2859,
2867, 2868,
2876, 2877,
2885, 2886,
2894, 2895,
2903, 2904,
2912, 2913,
2921, 2922,
2930, 2931,
2939, 2940,
2948, 2949,
2957, 2958,
2966, 2967,
2975, 2976,
2984, 2985,
2993, 2994,
3002, 3003,
3011, 3012,
3020, 3021,
3029, 3030,
3038, 3039,
3048, 3049,
3057, 3058,
3066, 3067,
3075, 3076,
3084, 3085,
3093, 3094,
3102, 3103,

3120, 3121,
3129, 3130,
3138, 3139,
3147, 3148,
3156, 3157
3175, 3176,
3184, 3185,
3193, 3194,
3202, 3203,
3211, 3212,
3220, 3221,
3229, 3230,
3238, 3239,
3247, 3248,
3256, 3257
3275, 3276,
3284, 3285,
3293, 3294,
3302, 3303,
3311, 3312,
3320, 3321,
3329, 3330,
3338, 3339,
3347, 3348,
3356, 3357
3365, 3366,
3374, 3375,
3383, 3384,
3392, 3393,
3401, 3402,
3410, 3411,

2824,
2833,
2842,
2851,
2860,
2869,
2878,
2887,
2896,
2905,
2914,
2923,
2932,
2941,
2950,
2959,
2968,
2977,
2986,
2995,
3004,
3013,
3022,
3031,
3040,
3050,
3059,
3068,
3077,
3086,
3095,
3104,

3122,
3131,
3140,
3149,
3158,
3177,
3186,
3195,
3204,
3213,
3222,
3231,
3240,
3249,
3258,
3277,
3286,
3295,
3304,
3313,
3322,
3331,
3340,
3349,
3358,
3367,
3376,
3385,
3394,
3403,
3412,

2825,
2834,
2843,
2852,
2861,
2870,
2879,
2888,
2897,
2906,
2915,
2924,
2933,
2942,
2951,
2960,
2969,
2978,
2987,
2996,
3005,
3014,
3023,
3032,
3042,
3051,
3060,
3069,
3078,
3087,
3096,
3105,

3123,
3132,
3141,
3150,
3159,
3178,
3187,
3196,
3205,
3214

3223,
3232,
3241,
3250,
3259,
3278,
3287,
3296,
3305,
3314

3323,
3332,
3341,
3350,
3359,
3368,
3377,
3386,
3395,
3404,
3413

2826,
2835,
2844,
2853,
2862,
2871,
2880,
2889,
2898,
2907,
2916,
2925,
2934,
2943,
2952,
2961,
2970,
2979,
2988,
2997,
3006,
3015,
3024,
3033,
3043,
3052,
3061,
3070,
3079,
3088,
3097,
3106,

3124,
3133,
3142,
3151,
3160,
3179,
3188,
3197,
3206,
3215,
3224,
3233,
3242,
3251,
3260,
3279,
3288,
3297,
3306,
3315,
3324,
3333,
3342,
3351,
3360,
3369,
3378,
3387,
3396,
3405,
3414,

2827,
2836,
2845,
2854,
2863,
2872,
2881,
2890,
2899,
2908,
2917,
2926,
2935,
2944,
2953,
2962,
2971,
2980,
2989,
2998,
3007,
3016,
3025,
3034,
3044,
3053,
3062,
3071,
3080,
3089,
3098,
3107,
3116,
3125,
3134,
3143,
3152,
3171,
3180,
3189,
3198,
3207,
3216,
3225,
3234,
3243,
3252,
3271,
3280,
3289,
3298,
3307,
3316,
3325,
3334,
3343,
3352,
3361,
3370,
3379,
3388,
3397,
3406,
3415,
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3416, 3417, 3418, 3419, 3420, 3421, 3422, 3423, 3424,
3425, 3426, 3427, 3428, 3429, 3430, 3431, 3432, 3433,
3434, 3435, 3436, 3437, 3438, 3439, 3440, 3441, 3442,
3443, 3444, 3445, 3446, 3447, 3448, 3449, 3450, 3451,
3452, 3453, 3454, 3455, 3456, 3457, 3458, 3459, 3460,
3461, 3462, 3463, 3464, 3465, 3466, 3467, 3468, 3469,
3470, 3471, 3472, 3473, 3474, 3475, 3476, 3477, 3478,
3479, 3480, 3481, 3482, 3483, 3484, 3485, 3486, 3487,
3488, 3489, 3490, 3491, 3492, 3493, 3494, 3495, 3496,
3497, 3498, 3499, 3500, 3501, 3502, 3503, 3504, 3505,
3506, 3507, 3508, 3509, 3510, 3511, 3512, 3513, 3514,
3515, 3516, 3517, 3518, 3519, 3520, 3521, 3522, 3523,
3524,3525,3526,3527,3528, 3529, 3530 and 3531 in SEQ
ID NOs: 29-30, if the length of the at least 5 amino acid
residues so permit—if the length of the at least 5 amino acids
are higher than 5, the N-terminal first residue will not be
higher numbered than N-L+1, where N is the number of
amino acid residues of the reference sequence and L is the
number of amino acids defined for option b.

[0128] Inthe embodiments defined by option b) above, the
polypeptide of the invention is also one that has at least 5
contiguous amino acid residues defined for option b) above
and also has its N-terminal amino acid residue correspond-
ing to any one of amino acid residues 3532, 3533, 3534,
3535, 3536, 3537, 3538, 3539, 3540, 3541, 3542, 3543,
3544, 3545, 3546, 3547, 3548, 3549, 3550, 3551, 3552,
3553, 3554, 3555, 3556, 3557, 3558, 3559, 3560, 3561,
3562, 3563, 3564, 3565, 3566, 3567, 3568, 3569, 3570,
3571, 3572, 3573, 3574, 3575, 3576, 3577, 3578, 3579,
3580, 3581, 3582, 3583, 3584, 3585, 3586, 3587, 3588,
3589, 3590, 3591, 3592, 3593, 3594, 3595, 3596, 3597,
3598, 3599, 3600, 3601, 3602, 3603, 3604, 3605, 3606,
3607, 3608, 3609, 3610, 3611, 3612, 3613, 3614, 3615,
3616, 3617, 3618, 3619, 3620, 3621, 3622, 3623, 3624,
3625, 3626, 3627, 3628, 3629, 3630, 3631, 3632, 3633,
3634, 3635, 3636, 3637, 3638, 3639, 3640, 3641, 3642,
3643, 3644, 3645, 3646, 3647, 3648, 3649, 3650, 3651,
3652, 3653, 3654, 3655, 3656, 3657, 3658, 3659, 3660,
3661, 3662, 3663, 3664, 3665, 3666, 3667, 3668, 3669,
3670, 3671, 3672, 3673, 3674, 3675, 3676, 3677, 3678,
3679, 3680, 3681, 3682, 3683, 3684, 3685, 3686, 3687,
3688, 3689, 3690, 3691, 3692, 3693, 3694, 3695, 3696,
3697, 3698, 3699, 3700, 3701, 3702, 3703, 3704, 3705,
3706, 3707, 3708, 3709, 3710, 3711, 3712, 3713, 3714,
3715, 3716, 3717, 3718, 3719, 3720, 3721, 3722, 3723,
3724, 3725, 3726, 3727, 3728, 3729, 3730, 3731, 3732,
3733, 3734, 3735, 3736, 3737, 3738, 3739, 3740, 3741,
3742, 3743, 3744, 3745, 3746, 3747, 3748, 3749, 3750,
3751, 3752, 3753, 3754, 3755, 3756, 3757, 3758, 3759,
3760, 3761, 3762, 3763, 3764, 3765, 3766, 3767, 3768,
3769, 3770, 3771, 3772, 3773, 3774, 3775, 3776, 3777,
3778, 3779, 3780, 3781, 3782, 3783, 3784, 3785, 3786,
3787, 3788, 3789, 3790, 3791, 3792, 3793, 3794, 3795,
3796, 3797, 3798, 3799, 3800, 3801, 3802, 3803, 3804,
3805, 3806, 3807, 3808, 3809, 3810, 3811, 3812, 3813,
3814, 3815, 3816, 3817, 3818, 3819, 3820, 3821, 3822,
3823, 3824, 3825, 3826, 3827, 3828, 3829, 3830, 3831,
3832, 3833, 3834, 3835, 3836, 3837, 3838, 3839, 3840,
3841, 3842, 3843, 3844, 3845, 3846, 3847, 3848, 3849,
3850, 3851, 3852, 3853, 3854, 3855, 3856, 3857, 3858,
3859, 3860, 3861, 3862, 3863, 3864, 3865, 3866, 3867,
3868, 3869, 3870, 3871, 3872, 3873, 3874, 3875, 3876,
3877, 3878, 3879, 3880, 3881, 3882, 3883, 3884, 3885,
3886, 3887, 3888, 3889, 3890, 3891, 3892, 3893, 3894,
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3895, 3896, 3897, 3898, 3899, 3900, 3901, 3902, 3903, 4492, 4493, 4494, 4495, 4496, 4497, 4498, 4499, 4500
3904, 3905, 3906, 3907, 3908, 3909, 3910, 3911, 3912, 4501, 4502, 4503, 4504, 4505, 4506, 4507, 4508, 4509,
3913, 3914, 3915, 3916, 3917, 3918, 3919, 3920, 3921, 4510, 4511, 4512, 4513, 4514, 4515, 4516, 4517, 4518,
3922, 3923, 3924, 3925, 3926, 3927, 3928, 3929, 3930, 4519, 4520, 4521, 4522, 4523, 4524, 4525, 4526, 4527
3931, 3932, 3933, 3934, 3935, 3936, 3937, 3938, 3930, 4528, 4529, 4530, 4531, 4532, 4533, 4534, 4535, 4536,
3940, 3941, 3942, 3943, 3944, 3945, 3946, 3947, 3948, 4537, 4538, 4539, 4540, 4541, 4542, 4543, 4544, 4545,
3949, 3950, 3951, 3952, 3953, 3954, 3955, 3056, 3957, 4546, 4547, 4548, 4549, 4550, 4551, 4552, 4553, 4554
3958, 3959, 3960, 3961, 3962, 3963, 3964, 3965, 3966, 4555, 4556, 4557, 4558, 4559, 4560, 4561, 4562, 4563
3967, 3968, 3969, 3970, 3971, 3972, 3973, 3974, 3975, 4564, 4565, 4566, 4567, 4568, 4569, 4570, 4571, 4572
3976, 3977, 3978, 3979, 3980, 3981, 3982, 3983, 3984, 4573, 4574, 4575, 4576, 4577, 4578, 4579, 4580, 4581,
3985, 3986, 3987, 3988, 3989, 3990, 3991, 3992, 3993, 4582, 4583, 4584, 4585, 4586, 4587, 4588, 4589, 4590
3994, 3995, 3996, 3997, 3998, 3999, 4000, 4001, 4002, 4591, 4592, 4593, 4594, 4595, 4596, 4597, 4598, 4599,
4003, 4004, 4005, 4006, 4007, 4008, 4009, 4010, 4011, 4600, 4601, 4602, 4603, 4604, 4605, 4606, 4607, 4608,
4012, 4013, 4014, 4015, 4016, 4017, 4018, 4019, 4020, 4609, 4610, 4611, 4612, 4613, 4614, 4615, 4616, 4617
4021, 4022, 4023, 4024, 4025, 4026, 4027, 4028, 4029, 4618, 4619, 4620, 4621, 4622, 4623, 4624, 4625, 4626,
4030, 4031, 4032, 4033, 4034, 4035, 4036, 4037, 4038, 4627, 4628, 4629, 4630, 4631, 4632, 4633, 4634, 4635,
4039, 4040, 4042, 4043, 4044, 4045, 4046, 4047, 4048, 4636, 4637, 4638, 4639, 4640, 4641, 4642, 4643, 4644,
4049, 4050, 4051, 4052, 4053, 4054, 4055, 4056, 4057, 4645, 4646, 4647, 4648, 4649, 4650, 4651, 4652, 4653
4058, 4059, 4060, 4061, 4062, 4063, 4064, 4065, 4066, 4654, 4655, 4656, 4657, 4658, 4659, 4660, 4661, 4662
4067, 4068, 4069, 4070, 4071, 4072, 4073, 4074, 4075, 4663, 4664, 4665, 4666, 4667, 4668, 4669, 4670, 4671,
4076, 4077, 4078, 4079, 4080, 4081, 4082, 4083, 4084, 4672, 4673, 4674, 4675, 4676, 4677, 4678, 4679, 4680
4085, 4086, 4087, 4088, 4089, 4090, 4091, 4092, 4093, 4681, 4682, 4683, 4684, 4685, 4686, 4687, 4688, 4689,
4094, 4095, 4096, 4097, 4098, 4099, 4100, 4101, 4102, 4690, 4691, 4692, 4693, 4694, 4695, 4696, 4697, 4698,
4103, 4104, 4105, 4106, 4107, 4108, 4109, 4110, 4110, 4699, 4700, 4701, 4702, 4703, 4704, 4705, 4706, 4707
4111,4112, 4113, 4114, 4115, 4116, 4117, 4118, 4119, 4120, 4708, 4709, 4710, 4711, 4712, 4713, 4714, 4715, 4716,
4121, 4122, 4123, 4124, 4125, 4126, 4127, 4128, 4129, 4717, 4718, 4719, 4720, 4721, 4722, 4723, 4724, 4725,
4130, 4131, 4132, 4133, 4134, 4135, 4136, 4137, 4138, 4726, 4727, 4728, 4729, 4730, 4731, 4732, 4733, 4734
4139, 4140, 4141, 4142, 4143, 4144, 4145, 4146, 4147, 4735, 4736, 4737, 4738, 4739, 4740, 4741, 4742, 4743
4148, 4149, 4150, 4151, 4152, 4153, 4154, 4155, 4156, 4744, 4745, 4746, 4747, 4748, 4749, 4750, 4751, 4752
4157, 4158, 4159, 4160, 4171, 4172, 4173, 4174, 4175, 4753, 4754, 4755, 4756, 4757, 4758, 4759, 4760, 4761,
4176, 4177, 4178, 4179, 4180, 4181, 4182, 4183, 4184, 4762, 4763, 4764, 4765, 4766, 4767, 4768, 4769, 4770
4185, 4186, 4187, 4188, 4189, 4190, 4191, 4192, 4193, 4771, 4772, 4773, 4774, 4775, 4776, 4777, 4778, 4779,
4194, 4195, 4196, 4197, 4198, 4199, 4200, 4201, 4202, 4780, 4781, 4782, 4783, 4784, 4785, 4786, 4787, 4788,
4203, 4204, 4205, 4206, 4207, 4208, 4209, 4210, 4211, 4789, 4790, 4791, 4792, 4793, 4794, 4795, 4796, 4797
4212, 4213, 4214, 4215, 4216, 4217, 4218, 4219, 4220, 4798, 4799, 4800, 4801, 4802, 4803, 4804, 4805, 4806,
4221, 4222, 4223, 4224, 4225, 4226, 4227, 4228, 4229, 4807, 4808, 4809, 4810, 4811, 4812, 4813, 4814, 4815,
4230, 4231, 4232, 4233, 4234, 4235, 4236, 4237, 4238, 4816, 4817, 4818, 4819, 4820, 4821, 4822, 4823, 4824
4239, 4240, 4241, 4242, 4243, 4244, 4245, 4246, 4247, 4825, 4826, 4827, 4828, 4829, 4830, 4831, 4832, 4833,
4248, 4249, 4250, 4251, 4252, 4253, 4254, 4255, 4256, 4834, 4835, 4836, 4837, 4838, 4839, 4840, 4841, 4842
4257, 4258, 4259, 4260, 4271, 4272, 4273, 4274, 4275, 4843, 4844, 4845, 4846, 4847, 4848, 4849, 4850, 4851,
4276, 4277, 4278, 4279, 4280, 4281, 4282, 4283, 4284, 4852, 4853, 4854, 4855, 4856, 4857, 4858, 4859, 4860
4285, 4286, 4287, 4288, 4289, 4290, 4291, 4292, 4293, 4861, 4862, 4863, 4864, 4865, 4866, 4867, 4868, 4869,
4294, 4295, 4296, 4297, 4298, 4299, 4300, 4301, 4302, 4870, 4871, 4872, 4873, 4874, 4875, 4876, 4877, 4878,
4303, 4304, 4305, 4306, 4307, 4308, 4309, 4310, 4311, 4879, 4880, 4881, 4882, 4883, 4884, 4885, 4886, 4887
4312, 4313, 4314, 4315, 4316, 4317, 4318, 4319, 4320, 4888, 4889, 4890, 4891, 4892, 4893, 4894, 4895, 4896,
4321, 4322, 4323, 4324, 4325, 4326, 4327, 4328, 4329, 4897, 4898, 4899, 4900, 4901, 4902, 4903, 4904, 4905,
4330, 4331, 4332, 4333, 4334, 4335, 4336, 4337, 4338, 4906, 4907, 4908, 4909, 4910, 4911, 4912, 4913, 4914
4339, 4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 4915, 4916, 4917, 4918, 4919, 4920, 4921, 4922, 4923
4348, 4349, 4350, 4351, 4352, 4353, 4354, 4355, 4356, 4924, 4925, 4926, 4927, 4928, 4929, 4930, 4931, 4932
4357, 4358, 4359, 4360, 4361, 4362, 4363, 4364, 4365, 4933, 4934, 4935, 4936, 4937, 4938, 4939, 4940, 4941,
4366, 4367, 4368, 4369, 4370, 4371, 4372, 4373, 4374, 4942, 4943, 4944, 4945, 4946, 4947, 4948, 4949, 4950
4375, 4376, 4377, 4378, 4379, 4380, 4381, 4382, 4383, 4951, 4952, 4953, 4954, 4955, 4956, 4957, 4958, 4959,
4384, 4385, 4386, 4387, 4388, 4389, 4390, 4391, 4392, 4960, 4961, 4962, 4963, 4964, 4965, 4966, 4967, 4968,
4393, 4394, 4395, 4396, 4397, 4398, 4399, 4400, 4401, 4969, 4970, 4971, 4972, 4973, 4974, 4975, 4976, 4977
4402, 4403, 4404, 4405, 4406, 4407, 4408, 4409, 4410, 4978, 4979, 4980, 4981, 4982, 4983, 4984, 4985, 4986,
4411, 4412, 4413, 4414, 4415, 4416, 4417, 4418, 4419, 4987, 4988, 4989, 4990, 4991, 4992, 4993, 4994, 4995,
4420, 4421, 4422, 4423, 4424, 4425, 4426, 4427, 4428, 4996, 4997, 4998, 4999, 5000, 5001, 5002, 5003, 5004
4429, 4430, 4431, 4432, 4433, 4434, 4435, 4436, 4437, 5005, 5006, 5007, 5008, 5009, 5010, 5011, 5012, 5013
4438, 4439, 4440, 4441, 4442, 4443, 4444, 4445, 4446, 5014, 5015, 5016, 5017, 5018, 5019, 5020, 5021, 5022
4447, 4448, 4449, 4450, 4451, 4452, 4453, 4454, 4455, 5023, 5024, 5025, 5026, 5027, 5028, 5029, 5030, 5031,
4456, 4457, 4458, 4459, 4460, 4461, 4462, 4463, 4464, 5032, 5033, 5034, 5035, 5036, 5037, 5038, 5039, 5040
4465, 4466, 4467, 4468, 4469, 4470, 4471, 4472, 4473, 5042, 5043, 5044, 5045, 5046, 5047, 5048, 5049, 5050,
4474, 4475, 4476, 4477, 4478, 4479, 4480, 4481, 4482, 5051, 5052, 5053, 5054, 5055, 5056, 5057, 5058, 5059,
4483, 4484, 4485, 4486, 4487, 4488, 4489, 4490, 4491, 5060, 5061, 5062, 5063, 5064, 5065, 5066, 5067, 5068,
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5069, 5070, 5071, 5072, 5073, 5074, 5075, 5076, 5077,
5078, 5079, 5080, 5081, 5082, 5083, 5084, 5085, 5086,
5087, 5088, 5089, 5090, 5091, 5092, 5093, 5094, 5095,
5096, 5097, 5098, 5099, 5100, 5101, 5102, 5103, 5104,
5105, 5106, 5107, 5108, 5109, 5110, 5110, 5111, 5112,
5113, 5114, 5115, 5116, 5117, 5118, 5119, 5120, 5121,
5122, 5123, 5124, 5125, 5126, 5127, 5128, 5129, 5130,
5131, 5132, 5133, 5134, 5135, 5136, 5137, 5138, 5139,
5140, 5141, 5142, 5143, 5144, 5145, 5146, 5147, 5148,
5149, 5150, 5151, 5152, 5153, 5154, 5155, 5156, 5157,
5158, 5159, 5160, 5171, 5172, 5173, 5174, 5175, 5176,
5177, 5178, 5179, 5180, 5181, 5182, 5183, 5184, 5185,
5186, 5187, 5188, 5189, 5190, 5191, 5192, 5193, 5194,
5195, 5196, 5197, 5198, 5199, 5200, 5201, 5202, 5203,
5204, 5205, 5206, 5207, 5208, 5209, 5210, 5211, 5212,
5213, 5214, 5215, 5216, 5217, 5218, 5219, 5220, 5221,
5222, 5223, 5224, 5225, 5226, 5227, 5228, 5229, 5230,
5231, 5232, 5233, 5234, 5235, 5236, 5237, 5238, 5239,
5240, 5241, 5242, 5243, 5244, 5245, 5246, 5247, 5248,
5249, 5250, 5251, 5252, 5253, 5254, 5255, 5256, 5257,
5258, 5259, 5260, 5271, 5272, 5273, 5274, 5275, 5276,
5277, 5278, 5279, 5280, 5281, 5282, 5283, 5284, 5285,
5286, 5287, 5288, 5289, 5290, 5291, 5292, 5293, 5294,
5295, 5296, 5297, 5298, 5299, 5300, 5301, 5302, 5303,
5304, 5305, 5306, 5307, 5308, 5309, 5310, 5311, 5312,
5313, 5314, 5315, 5316, 5317, 5318, 5319, 5320, 5321,
5322, 5323, 5324, 5325, 5326, 5327, 5328, 5329, 5330,
5331, 5332, 5333, 5334, 5335, 5336, 5337, 5338, 5339,
5340, 5341, 5342, 5343, 5344, 5345, 5346, 5347, 5348,
5349, 5350, 5351, 5352, 5353, 5354, 5355, 5356, 5357,
5358, 5359, 5360, 5361, 5362, 5363, 5364, 5365, 5366,
5367, 5368, 5369, 5370, 5371, 5372, 5373, 5374, 5375,
5376, 5377, 5378, 5379, 5380, 5381, 5382, 5383, 5384,
5385, 5386, 5387, 5388, 5389, 5390, 5391, 5392, 5393,
5394, 5395, 5396, 5397, 5398, 5399, 5400, 5401, 5402,
5403, 5404, 5405, 5406, 5407, 5408, 5409, 5410, 5411,
5412, 5413, 5414, 5415, 5416, 5417, 5418, 5419, 5420,
5421, 5422, 5423, 5424, 5425, 5426, 5427, 5428, 5429,
5430, 5431, 5432, 5433, 5434, 5435, 5436, 5437, 5438,
5439, 5440, 5441, 5442, 5443, 5444, 5445, 5446, 5447,
5448, 5449, 5450, 5451, 5452, 5453, 5454, 5455, 5456,
5457, 5458, 5459, 5460, 5461, 5462, 5463, 5464, 5465,
5466, 5467, 5468, 5469, 5470, 5471, 5472, 5473, 5474,
5475, 5476, 5477, 5478, 5479, 5480, 5481, 5482, 5483,
5484, 5485, 5486, 5487, 5488, 5489, 5490, 5491, 5492,
5493, 5494, 5495, 5496, 5497, 5498, 5499, 5500, 5501,
5502, 5503, 5504, 5505, 5506, 5507, 5508, 5509, 5510,
5511, 5512, 5513, 5514, 5515, 5516, 5517, 5518, 5519,
5520, 5521, 5522, 5523, 5524, 5525, 5526, 5527, 5528,
5529, 5530, 5531, 5532, 5533, 5534, 5535, 5536, 5537,
5538, 5539, 5540, 5541, 5542, 5543, 5544, 5545, 5546,
5547, 5548, 5549, 5550, 5551, 5552, 5553, 5554, 5555,
5556, 5557, 5558, 5559, 5560, 5561, 5562, 5563, 5564,
5565, 5566, 5567, 5568, 5569, 5570, 5571, 5572, 5573,
5574, 5575, 5576, 5577, 5578, 5579, 5580, 5581, 5582,
5583, 5584, 5585, 5586, 5587, 5588, 5589, 5590, 5591,
5592, 5593, 5594, 5595, 5596, 5597, 5598, 5599, 5600,
5601, 5602, 5603, 5604, 5605, 5606, 5607, 5608, 5609,
5610, 5611, 5612, 5613, 5614, 5615, 5616, 5617, 5618,
5619, 5620, 5621, 5622 and 5623 in SEQ ID NO: 30, if the
length of the at least 5 amino acid residues so permit—if the
length of the at least 5 amino acids are higher than 5, the
N-terminal first residue will not be higher numbered than
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N-L+1, where N is the number of amino acid residues of the
reference sequence and L is the number of amino acids
defined for option b.

[0129] The polypeptide of the invention is in certain
embodiments also fused or conjugated to an immunogenic
carrier molecule; or, phrased otherwise, the polypeptide of
the invention also includes such an immunogenic carrier
molecule in addition to the material derived from SEQ ID
NOs. 1-30. The immunogenic carrier molecule is a typically
polypeptide that induces T-helper lymphocyte responses in a
majority of humans, such as immunogenic carrier proteins
selected from the group consisting of keyhole limpet hemo-
cyanino or a fragment thereof, tetanus toxoid or a fragment
thereof, dipththeria toxoid or a fragment thereof. Other
suitable carrier molecules are discussed infra.

[0130] In preferred embodiments, the polypeptide of the
invention detailed above is capable of inducing an adaptive
immune response against the polypeptide in a mammal, in
particular in a human being. Preferably, the adaptive
immune response is a protective adaptive immune response
against infection with Pseudomonas aeruginosa. The poly-
peptide may in these cases induce a humeral and/or a cellular
immune response.

[0131] A particularly preferred polypeptide of the inven-
tion is derived from SEQ ID NO: 17 and is otherwise as
defined above.

Epitopes

[0132] SEQ ID NOs: 1-30 include antigenic determinants
(epitopes) that are as such recognized by antibodies and/or
when bound to MHC molecules by T-cell receptors. For the
purposes of the present invention, B-cell epitopes (i.e.
antibody binding epitopes) are of particular relevance.
[0133] It is relatively uncomplicated to identify linear
B-cell epitopes—one very simple approach entails that
antibodies raised agains Pseudomonas aeruginosa or
Pseudomonas aeruginosa derived proteins disclosed herein
are tested for binding to overlapping oligomeric peptides
derived from any one of SEQ ID NO: 1-30. Thereby, the
regions of the Pseudomonas aeruginosa polypeptide which
are responsible for or contribute to binding to the antibodies
can be identified.

[0134] Alternatively, or additionally, one can produce
mutated versions of the polypeptides of the invention, e.g.
version where each single non-alanine residue in SEQ ID
NOs.: 1-30 are point mutated to alanine—this method also
assists in identifying complex assembled B-cell epitopes;
this is the case when binding of the same antibody is
modified by exchanging amino acids in different areas of the
full-length polypeptide.

[0135] Also, in silico methods for B-cell epitope predic-
tion can be employed: useful state-of-the-art systems for
[-turn prediction is provided in Petersen B et al. (November
2010), Plos One 5(11): e15079; prediction of linear B-cell
epitopes, cf: Larsen J E P et al. (April 2006), Immunome
Research, 2:2; predictionof solvent exposed amino acids:
Petersen B et al (July 2009), BMC Structural Biology, 9:51.

The Nucleic Acid Fragments of the Invention

[0136] The nucleic acid fragment of the invention referred
to above is preferably is a DNA fragment (such as SEQ ID
NOs: 31-60) or an RNA fragment (such as SEQ ID NOs
61-90).
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[0137] The nucleic acid fragment of the invention typi-
cally consists of at least 11, such as at least 12, at least 13,
at least 14, at least 15, at least 16, at least 17 at least 18, at
least 19, at least 20, at least 21, at least 22, at least 23, at least
24, at least 25, at least 26, at least 27, at least 28, at least 29,
at least 30, at least 31, at least 32, at least 33, at least 34, at
least 35, at least 36, at least 37, at least 38, at least 39, at least
40, at least 41, at least 42, at least 43, at least 44, at least 45,
at least 46, at least 47, at least 48, at least 49, at least 50, at
least 51, at least 52, at least 53, at least 54, at least 55, at least
56, at least 57, at least 58, at least 59, at least 60, at least 61,
at least 62, at least 63, at least 64, at least 65, at least 66, at
least 67, at least 68, at least 69, at least 70, at least 71, at least
72, at least 73, at least 74, at least 75, at least 76, at least 77,
at least 78, at least 79, at least 80, at least 81, at least 82, at
least 83, at least 84, at least 85, at least 86, at least 87, at least
88, at least 89, at least 90, at least 91, at least 92, at least 93,
at least 94, at least 95, at least 96, at least 97, at least 98, at
least 99, at least 100, at least 101, at least 102, at least 103,
at least 104, at least 105, at least 106, at least 107, at least
108, at least 109, at least 110, at least 111, at least 112, at
least 113, at least 114, at least 115, at least 116, at least 117,
at least 118, at least 119, at least 120, at least 121, at least
122, at least 123, at least 124, at least 125, at least 126, at
least 127, at least 128, at least 129, at least 130, at least 131,
at least 132, at least 133, at least 134, at least 135, at least
136, at least 137, at least 138, at least 139, at least 140, at
least 141, at least 142, at least 143, at least 144, at least 145,
at least 146, at least 147, at least 148, at least 149, at least
150, at least 151, at least 152, at least 153, at least 154, at
least 155, at least 156, at least 157, at least 158, at least 159,
at least 160, at least 171, at least 172, at least 173, at least
174, at least 175, at least 176, at least 177, at least 178, at
least 179, at least 180, at least 181, at least 182, at least 183,
at least 184, at least 185, at least 186, at least 187, at least
188, at least 189, at least 190, at least 191, at least 192, at
least 193, at least 194, at least 195, at least 196, at least 197,
at least 198, at least 199, at least 200 and at least 201
consecutive nucleotides in any one of SEQ ID NOs: 31-90.
Longer fragments are contemplated, i.e. fragments having at
least 200, at least 300 at least 400, at least 500, at least 600,
at least 700, at least 800, at least 900, at least 1000, at least
1500, at least 2000, at least 2500, at least 3000, at least 3500,
and at least 4000 nucleotides from those of SEQ ID NOs:
31-90 that encompass fragments of such lengths.

[0138] The nucleic acid fragment of the invention dis-
cussed above typically has a sequence identity with the
nucleotide sequence defined for i) or ii) above, which is at
least 65%, such as at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%,
at least 98%, and at least 99%.

[0139] The nucleic acid fragment of the invention dis-
cussed above may also have a sequence identity with the
nucleotide sequence defined for iii) above, which is at least
65%, such as at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, and at least 99%.

The Vectors of the Invention

[0140] Vectors of the invention fall into several categories
discussed infra. One preferred vector of the invention com-
prises in operable linkage and in the 5'-3' direction, an
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expression control region comprising an enhancer/promoter
for driving expression of the nucleic acid fragment defined
for option i) above, optionally a signal peptide coding
sequence, a nucleotide sequence defined for option i), and
optionally a terminator. Hence, such a vector constitutes an
expression vector useful for effecting production in cells of
the polypeptide of the invention. Since the polypeptides of
the invention are bacterial of orgin, recombinant production
is conveniently effected in bacterial host cells, so here it is
preferred that the expression control region drives expres-
sion in prokaryotic cell such as a bacterium, e.g. in £ coli.
However, if the vector is to drive expression in mammalian
cell (as would be the case for a DNA vaccine vector), the
expression control region should be adapted to this particu-
lar use.

[0141] At any rate, certain vectors of the invention are
capable of autonomous replication.

[0142] Also, the vector of the invention may be one that is
capable of being integrated into the genome of a host
cell—this is particularly useful if the vector is use in the
production of stably transformed cells, where the progeny
will also include the genetic information introduced via the
vector. Alternatively, vectors incapable of being integrated
into the genome of a mammalian host cell are useful in e.g.
DNA vaccination.

[0143] Typically, the vector of the invention is selected
from the group consisting of a virus, such as a attenuated
virus (which may in itself be useful as a vaccine agent), a
bacteriophage, a plasmid, a minichromosome, and a cosmid.
[0144] A more detailed discussion of vectors of the inven-
tion is provided in the following:

[0145] Polypeptides of the invention may be encoded by a
nucleic acid molecule comprised in a vector. A nucleic acid
sequence can be “heterologous,” which means that it is in a
context foreign to the cell in which the vector is being
introduced, which includes a sequence homologous to a
sequence in the cell but in a position within the host cell
where it is ordinarily not found. Vectors include naked
DNAs, RNAs, plasmids, cosmids, viruses (bacteriophage,
animal viruses, and plant viruses), and artificial chromo-
somes (e.g., YACs). One of skill in the art would be well
equipped to construct a vector through standard recombinant
techniques (for example Sambrook et al, 2001; Ausubel et
al, 1996, both incorporated herein by reference). In addition
to encoding the polypeptides of this invention, a vector of
the present invention may encode polypeptide sequences
such as a tag or immunogenicity enhancing peptide (e.g. an
immunogenic carrier or a fusion partner that stimulates the
immune system, such as a cytokine or active fragment
thereof). Useful vectors encoding such fusion proteins
include pIN vectors (Inouye et al, 1985), vectors encoding a
stretch of histidines, and pGEX vectors, for use in generat-
ing glutathione S-transferase (GST) soluble fusion proteins
for later purification and separation or cleavage.

[0146] Vectors of the invention may be used in a host cell
to produce a polypeptide of the invention that may subse-
quently be purified for administration to a subject or the
vector may be purified for direct administration to a subject
for expression of the protein in the subject (as is the case
when administering a nucleic acid vaccine).

[0147] Expression vectors can contain a variety of “con-
trol sequences,” which refer to nucleic acid sequences
necessary for the transcription and possibly translation of an
operably linked coding sequence in a particular host organ-
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ism. In addition to control sequences that govern transcrip-
tion and translation, vectors and expression vectors may
contain nucleic acid sequences that serve other functions as
well and are described infra.

1. Promoters and Enhancers

[0148] A “promoter” is a control sequence. The promoter
is typically a region of a nucleic acid sequence at which
initiation and rate of transcription are controlled. It may
contain genetic elements at which regulatory proteins and
molecules may bind such as RNA polymerase and other
transcription factors. The phrases “operatively positioned,”
“operatively linked,” “under control,” and “under transcrip-
tional control” mean that a promoter is in a correct func-
tional location and/or orientation in relation to a nucleic acid
sequence to control transcriptional initiation and expression
of that sequence. A promoter may or may not be used in
conjunction with an “enhancer,” which refers to a cis-acting
regulatory sequence involved in the transcriptional activa-
tion of a nucleic acid sequence.

[0149] A promoter may be one naturally associated with a
gene or sequence, as may be obtained by isolating the 5'
non-coding sequences located upstream of the coding seg-
ment or exon. Such a promoter can be referred to as
“endogenous.” Similarly, an enhancer may be one naturally
associated with a nucleic acid sequence, located either
downstream or upstream of that sequence. Alternatively,
certain advantages will be gained by positioning the coding
nucleic acid segment under the control of a recombinant or
heterologous promoter, which refers to a promoter that is not
normally associated with a nucleic acid sequence in its
natural environment. A recombinant or heterologous
enhancer refers also to an enhancer not normally associated
with a nucleic acid sequence in its natural state. Such
promoters or enhancers may include promoters or enhancers
of other genes, and promoters or enhancers isolated from
any other prokaryotic, viral, or eukaryotic cell, and promot-
ers or enhancers not “naturally occurring,” i.e., containing
different elements of different transcriptional regulatory
regions, and/or mutations that alter expression. In addition to
producing nucleic acid sequences of promoters and enhanc-
ers synthetically, sequences may be produced using recom-
binant cloning and/or nucleic acid amplification technology,
including PCR™; in connection with the compositions dis-
closed herein (see U.S. Pat. No. 4,683,202, U.S. Pat. No.
5,928,906, each incorporated herein by reference).

[0150] Naturally, it may be important to employ a pro-
moter and/or enhancer that effectively direct(s) the expres-
sion of the DNA segment in the cell type or organism chosen
for expression. Those of skill in the art of molecular biology
generally know the use of promoters, enhancers, and cell
type combinations for protein expression (see Sambrook et
al, 2001, incorporated herein by reference). The promoters
employed may be constitutive, tissue-specific, or inducible
and in certain embodiments may direct high level expression
of the introduced DNA segment under specified conditions,
such as large-scale production of recombinant proteins or
peptides.

[0151] Examples of inducible elements, which are regions
of a nucleic acid sequence that can be activated in response
to a specific stimulus, include but are not limited to Immu-
noglobulin Heavy Chain, Immunoglobulin Light Chain, T
Cell Receptor, HLA DQa and/or DQp, p-Interferon, Inter-
leukin-2, Interleukin-2 Receptor, MHC Class 11 5, MHC
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Class II HLA-DRa, f-Actin, Muscle Creatine Kinase
(MCK), Prealbumin (Transthyretin), Elastase I, Metalloth-
ionein (MTII), Collagenase, Albumin, oa-Fetoprotein,
y-Globin, p-Globin, c-fos, c-HA-ras, Insulin, Neural Cell
Adhesion Molecule (NCAM), al-Antitrypain, H2B (TH2B)
Histone, Mouse and/or Type I Collagen, Glucose-Regulated
Proteins (GRP94 and GRP78), Rat Growth Hormone,
Human Serum Amyloid A (SAA), Troponin I (TN I), Plate-
let-Derived Growth Factor (PDGF), Duchenne Muscular
Dystrophy, SV40, Polyoma, Retroviruses, Papilloma Virus,
Hepatitis B Virus, Human Immunodeficiency Virus, Cyto-
megalovirus (CMV) IE, and Gibbon Ape Leukemia Virus.
[0152] Inducible Elements include MT II-—Phorbol Ester
(TFA)/Heavy metals; MMTV (mouse mammary tumor
virus)—Glucocorticoids; f-Interferon—poly(rl)x/poly(rc);
Adenovirus 5 E2—FIA; Collagenase—Phorbol Ester
(TPA); Stromelysin—Phorbol Ester (TPA); SV40—Phorbol
Ester (TPA); Murine MX Gene—Interferon, Newcastle Dis-
ease Virus; GRP78 Gene—A23187; a-2-Macroglobulin—
IL-6; Vimentin—Serum; MHC Class I Gene H-2xkb—Inter-
feron; HSP70—E1A/SV40 Large T Antigen; Proliferin—
Phorbol Ester/TPA; Tumor Necrosis Factor—PMA; and
Thyroid Stimulating Hormonea Gene—Thyroid Hormone.
[0153] Also contemplated as useful in the present inven-
tion are the dectin-1 and dectin-2 promoters. Additionally
any promoter/enhancer combination (as per the Eukaryotic
Promoter Data Base EPDB) could also be used to drive
expression of structural genes encoding oligosaccharide
processing enzymes, protein folding accessory proteins,
selectable marker proteins or a heterologous protein of
interest.

[0154] The particular promoter that is employed to control
the expression of peptide or protein encoding polynucleotide
of the invention is not believed to be critical, so long as it is
capable of expressing the polynucleotide in a targeted cell,
preferably a bacterial cell. Where a human cell is targeted,
it is preferable to position the polynucleotide coding region
adjacent to and under the control of a promoter that is
capable of being expressed in a human cell. Generally
speaking, such a promoter might include either a bacterial,
human or viral promoter.

[0155] In various embodiments, the human cytomegalo-
virus (CMV) immediate early gene promoter, the SV40
early promoter, and the Rous sarcoma virus long terminal
repeat can be used to obtain high level expression of a
related polynucleotide to this invention. The use of other
viral or mammalian cellular or bacterial phage promoters,
which are well known in the art, to achieve expression of
polynucleotides is contemplated as well.

[0156] In embodiments in which a vector is administered
to a subject for expression of the protein, it is contemplated
that a desirable promoter for use with the vector is one that
is not down-regulated by cytokines or one that is strong
enough that even if down-regulated, it produces an effective
amount of the protein/polypeptide of the current invention in
a subject to elicit an immune response. Non-limiting
examples of these are CMV IE and RSV LTR. In other
embodiments, a promoter that is up-regulated in the pres-
ence of cytokines is employed. The MHC I promoter
increases expression in the presence of IFN-y.

[0157] Tissue specific promoters can be used, particularly
if expression is in cells in which expression of an antigen is
desirable, such as dendritic cells or macrophages. The mam-
malian MHC I and MHC 1II promoters are examples of such
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tissue-specific promoters. 2. Initiation Signals and Internal
Ribosome Binding Sites (IRES)

[0158] A specific initiation signal also may be required for
efficient translation of coding sequences. These signals
include the ATG initiation codon or adjacent sequences.
Exogenous translational control signals, including the ATG
initiation codon, may need to be provided. One of ordinary
skill in the art would readily be capable of determining this
and providing the necessary signals. It is well known that the
initiation codon must be “in-frame” with the reading frame
of the desired coding sequence to ensure translation of the
entire insert. The exogenous translational control signals and
initiation codons can be either natural or synthetic and may
be operable in bacteria or mammalian cells. The efficiency
of expression may be enhanced by the inclusion of appro-
priate transcription enhancer elements.

[0159] In certain embodiments of the invention, the use of
internal ribosome entry sites (IRES) elements are used to
create multigene, or polycistronic, messages. IRES elements
are able to bypass the ribosome scanning model of 5'
methylated Cap dependent translation and begin translation
at internal sites. IRES elements from two members of the
picornavirus family (polio and encephalomyocarditis) have
been described, as well an IRES from a mammalian mes-
sage. IRES elements can be linked to heterologous open
reading frames. Multiple open reading frames can be tran-
scribed together, each separated by an IRES, creating poly-
cistronic messages. By virtue of the IRES element, each
open reading frame is accessible to ribosomes for efficient
translation. Multiple genes can be efficiently expressed
using a single promoter/enhancer to transcribe a single
message (see U.S. Pat. Nos. 5,925,565 and 5,935,819, herein
incorporated by reference).

2. Multiple Cloning Sites

[0160] Vectors can include a multiple cloning site (MCS),
which is a nucleic acid region that contains multiple restric-
tion enzyme sites, any of which can be used in conjunction
with standard recombinant technology to digest the vector.
(See Carbonelli et al, 1999, Levenson et al, 1998, and Cocea,
1997, incorporated herein by reference.) Frequently, a vector
is linearized or fragmented using a restriction enzyme that
cuts within the MCS to enable exogenous sequences to be
ligated to the vector. Techniques involving restriction
enzymes and ligation reactions are well known to those of
skill in the art of recombinant technology.

3. Splicing Sites

[0161] Most transcribed eukaryotic RNA molecules will
undergo RNA splicing to remove introns from the primary
transcripts. If relevant in the context of vectors of the present
invention, vectors containing genomic eukaryotic sequences
may require donor and/or acceptor splicing sites to ensure
proper processing of the transcript for protein expression.
(See Chandler et al, 1997, incorporated herein by reference.)

4. Termination Signals

[0162] The vectors or constructs of the present invention
will generally comprise at least one termination signal. A
“termination signal” or “terminator” is comprised of the
DNA sequences involved in specific termination of an RNA
transcript by an RNA polymerase. Thus, in certain embodi-
ments a termination signal that ends the production of an
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RNA transcript is contemplated. A terminator may be nec-
essary in vivo to achieve desirable message levels.

[0163] In eukaryotic systems, the terminator region may
also comprise specific DNA sequences that permit site-
specific cleavage of the new transcript so as to expose a
polyadenylation site. This signals a specialized endogenous
polymerase to add a stretch of about 200 A residues (poly A)
to the 3' end of the transcript. RNA molecules modified with
this polyA tail appear to more stable and are translated more
efficiently. Thus, in other embodiments involving eukary-
otes, it is preferred that that terminator comprises a signal for
the cleavage of the RNA, and it is more preferred that the
terminator signal promotes polyadenylation of the message.
[0164] Terminators contemplated for use in the invention
include any known terminator of transcription described
herein or known to one of ordinary skill in the art, including
but not limited to, for example, the bovine growth hormone
terminator or viral termination sequences, such as the SV40
terminator. In certain embodiments, the termination signal
may be a lack of transcribable or translatable sequence, such
as due to a sequence truncation.

5. Polyadenylation Signals

[0165] In expression, particularly eukaryotic expression
(as is relevant in nucleic acid vaccination), one will typically
include a polyadenylation signal to effect proper polyade-
nylation of the transcript. The nature of the polyadenylation
signal is not believed to be crucial to the successful practice
of the invention, and/or any such sequence may be
employed. Preferred embodiments include the SV40 poly-
adenylation signal and/or the bovine growth hormone poly-
adenylation signal, convenient and/or known to function
well in various target cells. Polyadenylation may increase
the stability of the transcript or may facilitate cytoplasmic
transport.

6. Origins of Replication

[0166] In order to propagate a vector in a host cell, it may
contain one or more origins of replication sites (often termed
“on”), which is a specific nucleic acid sequence at which
replication is initiated. Alternatively an autonomously rep-
licating sequence (ARS) can be employed if the host cell is
yeast.

7. Selectable and Screenable Markers

[0167] In certain embodiments of the invention, cells
containing a nucleic acid construct of the present invention
may be identified in vitro or in vivo by encoding a screen-
able or selectable marker in the expression vector. When
transcribed and translated, a marker confers an identifiable
change to the cell permitting easy identification of cells
containing the expression vector. Generally, a selectable
marker is one that confers a property that allows for selec-
tion. A positive selectable marker is one in which the
presence of the marker allows for its selection, while a
negative selectable marker is one in which its presence
prevents its selection. An example of a positive selectable
marker is a drug resistance marker.

[0168] Usually the inclusion of a drug selection marker
aids in the cloning and identification of transformants, for
example, markers that confer resistance to neomycin, puro-
mycin, hygromycin, DHFR, GPT, zeocin or histidinol are
useful selectable markers. In addition to markers conferring
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a phenotype that allows for the discrimination of transfor-
mants based on the implementation of conditions, other
types of markers including screenable markers such as GFP
for colorimetric analysis. Alternatively, screenable enzymes
such as herpes simplex virus thymidine kinase (tk) or
chloramphenicol acetyltransferase (CAT) may be utilized.
One of skill in the art would also know how to employ
immunologic markers that can be used in conjunction with
FACS analysis. The marker used is not believed to be
important, so long as it is capable of being expressed
simultaneously with the nucleic acid encoding a protein of
the invention. Further examples of selectable and screenable
markers are well known to one of skill in the art.

The Transformed Cells of the Invention

[0169] Transformed cells of the invention are useful as
organisms for producing the polypeptide of the invention,
but also as simple “containers” of nucleic acids and vectors
of the invention.

[0170] Certain transformed cells of the invention are
capable of replicating the nucleic acid fragment defined for
option 1) of the second aspect of the invention. Preferred
transformed cells of the invention are capable of expressing
the nucleic acid fragment defined for option 1).

[0171] For recombinant production it is convenient, but
not a prerequisite that the transformed cell according is
prokaryotic, such as a bacterium, but generally both pro-
karyotic cells and eukaryotic cells may be used.

[0172] Suitable prokaryotic cells are bacterial cells
selected from the group consisting of Escherichia (such as
E. coli.), Bacillus [e.g. Bacillus subtilis|, Salmonella, and
Mycobacterium [preferably non-pathogenic, e.g. M. bovis
BCG].

[0173] Eukaryotic cells can be in the form of yeasts (such
as Saccharomyces cerevisiae) and protozoans. Alternatively,
the transformed eukaryotic cells are derived from a multi-
cellular organism such as a fungus, an insect cell, a plant
cell, or a mammalian cell.

[0174] For production purposes, it is advantageous that the
transformed cell of the invention is is stably transformed by
having the nucleic acid defined above for option i) stably
integrated into its genome, and in certain embodiments it is
also preferred that the transformed cell secretes or carries on
its surface the polypeptide of the invention, since this
facilitates recovery of the polypeptides produced. A particu-
lar version of this embodiment is one where the transformed
cell is a bacterium and secretion of the polypeptide of the
invention is into the periplasmic space.

[0175] An interesting production system is the use of
plants. For instance, proteins can be produced at low cost in
plants using an Agrobacterium transfection system to geneti-
cally modity plants to express genes that encode the protein
of interest. One commercially available platform are those
provided by iBio CMO LLC (8800 HSC Pkwy, Bryan, Tex.
77807, USA) and iBio, Inc (9 Innovatoin Way, Suite 100,
Newark, Del. 19711, USA) and disclosed in e.g. EP 2 853
599, EP 1 769 068, and EP 2 192 172. Hence, in such
systems the vector is an Agrobacterium vector or other
vector suitable for transfection of plants.

[0176] As noted above, stably transformed cells are pre-
ferred—these i.a. allows that cell lines comprised of trans-
formed cells as defined herein may be established—such cell
lines are partilucarly preferred aspects of the invention.
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[0177] Further details on cells and cell lines are presented
in the following:

[0178] Suitable cells for recombinant nucleic acid expres-
sion of the nucleic acid fragments of the present invention
are prokaryotes and eukaryotes. Examples of prokaryotic
cells include E. coli; members of the Staphylococcus genus,
such as S. epidermidis; members of the Lactobacillus genus,
such as L. plantarum; members of the Lactococcus genus,
such as L. lactis; members of the Bacillus genus, such as B.
subtilis; members of the Corynebacterium genus such as C.
glutamicum; and members of the Pseudomonas genus such
as Ps. fluorescens. Examples of eukaryotic cells include
mammalian cells; insect cells; yeast cells such as members
of'the Saccharomyces genus (e.g. S. cerevisiae), members of
the Pichia genus (e.g. P. pastoris), members of the Han-
senula genus (e.g. H. polymorpha), members of the
Kluyveromyces genus (e.g. K. lactis or K. fragilis) and
members of the Schizosaccharomyces genus (e.g. S. pombe).

[0179] Techniques for recombinant gene production,
introduction into a cell, and recombinant gene expression
are well known in the art. Examples of such techniques are
provided in references such as Ausubel, Current Protocols in
Molecular Biology, John Wiley, 1987-2002, and Sambrook
et al.,, Molecular Cloning, A Laboratory Manual, 2 nd
Edition, Cold Spring Harbor Laboratory Press, 1989.

[0180] As used herein, the terms “cell,” “cell line,” and
“cell culture” may be used interchangeably. All of these
terms also include their progeny, which is any and all
subsequent generations. It is understood that all progeny
may not be identical due to deliberate or inadvertent muta-
tions. In the context of expressing a heterologous nucleic
acid sequence, “host cell” refers to a prokaryotic or eukary-
otic cell, and it includes any transformable organism that is
capable of replicating a vector or expressing a heterologous
gene encoded by a vector. Ahost cell can, and has been, used
as a recipient for vectors or viruses. A host cell may be
“transfected” or “transformed,” which refers to a process by
which exogenous nucleic acid, such as a recombinant pro-
tein-encoding sequence, is transferred or introduced into the
host cell. A transformed cell includes the primary subject
cell and its progeny.

[0181] Host cells may be derived from prokaryotes or
eukaryotes, including bacteria, yeast cells, insect cells, and
mammalian cells for replication of the vector or expression
of part or all of the nucleic acid sequence(s). Numerous cell
lines and cultures are available for use as a host cell, and
they can be obtained through the American Type Culture
Collection (ATCC), which is an organization that serves as
an archive for living cultures and genetic materials (Www.
atcc.org) or from other depository institutions such as
Deutsche Sammlung vor Micrroorganismen and Zellkul-
turen (DSM). An appropriate host can be determined by one
of skill in the art based on the vector backbone and the
desired result. A plasmid or cosmid, for example, can be
introduced into a prokaryote host cell for replication of
many vectors or expression of encoded proteins. Bacterial
cells used as host cells for vector replication and/or expres-
sion include Staphylococcus strains, DHSa, JMI 09, and
KC8, as well as a number of commercially available bac-
terial hosts such as SURE® Competent Cells and SOLOP
ACK™ Gold Cells (STRATAGENE®, La Jolla, Calif.).
Alternatively, bacterial cells such as E. coli LE392 could be
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used as host cells for phage viruses. Appropriate yeast cells
include Saccharomyces cerevisiae, Saccharomyces pombe,
and Pichia pastoris.

[0182] Examples of eukaryotic host cells for replication
and/or expression of a vector include HelLa, NIH3 T3, Jurkat,
293, Cos, CHO, Saos, and PC12. Many host cells from
various cell types and organisms are available and would be
known to one of skill in the art. Similarly, a viral vector may
be used in conjunction with either a eukaryotic or prokary-
otic host cell, particularly one that is permissive for repli-
cation or expression of the vector.

[0183] Some vectors may employ control sequences that
allow it to be replicated and/or expressed in both prokaryotic
and eukaryotic cells. One of skill in the art would further
understand the conditions under which to incubate all of the
above described host cells to maintain them and to permit
replication of a vector. Also understood and known are
techniques and conditions that would allow large-scale
production of vectors, as well as production of the nucleic
acids encoded by vectors and their cognate polypeptides,
proteins, or peptides.

Expression Systems

[0184] Numerous expression systems exist that comprise
at least a part or all of the compositions discussed above.
Prokaryote- and/or eukaryote-based systems can be
employed for use with the present invention to produce
nucleic acid sequences, or their cognate polypeptides, pro-
teins and peptides. Many such systems are commercially
and widely available.

[0185] The insect cell/baculovirus system can produce a
high level of protein expression of a heterologous nucleic
acid segment, such as described in U.S. Pat. Nos. 5,871,986,
4,879,236, both herein incorporated by reference, and which
can be bought, for example, under the name MAXBAC®
2.0 from INVITROGEN® and BACPACK™ Baculovirus
expression system from CLONTECH®

[0186] In addition to the disclosed expression systems of
the invention, other examples of expression systems include
STRATAGENE®’s COMPLETE CONTROL™ Inducible
Mammalian Expression System, which involves a synthetic
ecdysone-inducible receptor, or its pET Expression System,
an E. coli expression system. Another example of an induc-
ible expression system is available from INVITROGEN®,
which carries the T-REX™ (tetracycline-regulated expres-
sion) System, an inducible mammalian expression system
that uses the full-length CMV promoter. INVITROGEN®
also provides a yeast expression system called the Pichia
methanolica Expression System, which is designed for
high-level production of recombinant proteins in the meth-
ylotrophic yeast Pichia methanolica. One of skill in the art
would know how to express a vector, such as an expression
construct, to produce a nucleic acid sequence or its cognate
polypeptide, protein, or peptide.

Amplification of Nucleic Acids

[0187] Nucleic acids used as a template for amplification
may be isolated from cells, tissues or other samples accord-
ing to standard methodologies (Sambrook et al, 2001). In
certain embodiments, analysis is performed on whole cell or
tissue homogenates or biological fluid samples without
substantial purification of the template nucleic acid. The
nucleic acid may be genomic DNA or fractionated or whole
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cell RNA. Where RNA is used, it may be desired to first
convert the RNA to a complementary DNA.

[0188] The term “primer,” as used herein, is meant to
encompass any nucleic acid that is capable of priming the
synthesis of a nascent nucleic acid in a template-dependent
process. Typically, primers are oligonucleotides from ten to
twenty and/or thirty base pairs in length, but longer
sequences can be employed. Primers may be provided in
double-stranded and/or single-stranded form, although the
single-stranded form is preferred.

[0189] Pairs of primers designed to selectively hybridize
to nucleic acids corresponding to sequences of genes iden-
tified herein are contacted with the template nucleic acid
under conditions that permit selective hybridization.
Depending upon the desired application, high stringency
hybridization conditions may be selected that will only
allow hybridization to sequences that are completely
complementary to the primers. In other embodiments,
hybridization may occur under reduced stringency to allow
for amplification of nucleic acids containing one or more
mismatches with the primer sequences. Once hybridized, the
template-primer complex is contacted with one or more
enzymes that facilitate template-dependent nucleic acid syn-
thesis. Multiple rounds of amplification, also referred to as
“cycles,” are conducted until a sufficient amount of ampli-
fication product is produced.

[0190] The amplification product may be detected or
quantified. In certain applications, the detection may be
performed by visual means. Alternatively, the detection may
involve indirect identification of the product via chemilu-
minescence, radioactive scintigraphy of incorporated radio-
label or fluorescent label or even via a system using elec-
trical and/or thermal impulse signals (Bellus, 1994).
[0191] A number of template dependent processes are
available to amplify the oligonucleotide sequences present
in a given template sample. One of the best known ampli-
fication methods is the polymerase chain reaction (referred
to as PCR™) which is described in detail in U.S. Pat. Nos.
4,683,195, 4,683,202 and 4,800,159, and in Innis et al.,
1988, each of which is incorporated herein by reference in
their entirety.

[0192] Alternative methods for amplification of target
nucleic acid sequences that may be used in the practice of
the present invention are disclosed in U.S. Pat. Nos. 5,843,
650, 5,846,709, 5,846,783, 5,849,546, 5,849,497, 5,849,547,
5,858,652, 5,866,366, 5,916,776, 5,922,574, 5,928,905,
5,928,906, 5,932,451, 5,935,825, 5,939,291 and 5,942,391,
GB Application No. 2 202 328, and in PCT Application No.
PCT/US89/01025, each of which is incorporated herein by
reference in its entirety.

Methods of Gene Transfer

[0193] Suitable methods for nucleic acid delivery to effect
expression of compositions of the present invention are
believed to include virtually any method by which a nucleic
acid (e.g., DNA, including viral and nonviral vectors) can be
introduced into a cell, a tissue or an organism, as described
herein or as would be known to one of ordinary skill in the
art. Such methods include, but are not limited to, direct
delivery of DNA such as by injection (U.S. Pat. Nos.
5,994,624, 5,981,274, 5,945,100, 5,780,448, 5,736,524,
5,702,932, 5,656,610, 5,589,466 and 5,580,859), including
microinjection (U.S. Pat. No. 5,789,215); by electroporation
(U.S. Pat. No. 5,384,253); by calcium phosphate precipita-
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tion; by using DEAE dextran followed by polyethylene
glycol; by direct sonic loading; by liposome mediated trans-
fection; by microprojectile bombardment (PCT Application
Nos. WO 94/09699 and 95/06128; U.S. Pat. Nos. 5,610,042,
5,322,783 5,563,055, 5,550,318, 5,538,877 and 5,538,880);
by agitation with silicon carbide fibers (U.S. Pat. Nos.
5,302,523 and 5,464,765); by Agrobacterium mediated
transformation (U.S. Pat. Nos. 5,591,616 and 5,563,055); or
by PEG mediated transformation of protoplasts (U.S. Pat.
Nos. 4,684,611 and 4,952,500); by desiccation/inhibition
mediated DNA uptake. Through the application of tech-
niques such as these, organelle(s), cell(s), tissue(s) or organ-
ism(s) may be stably or transiently transformed. See also
“Fish Vaccination”, 2014, edited by Gudding R., Lillehaug
A, and Evensen O, published by Wiley Blackwell, ISBN
978-0-470-67455-0, chapter 5, which deals specifically with
DNA vaccination of fish.

The Antibodies of the Invention—and their Production/
Isolation

[0194] Antibodies directed against the proteins of the
invention are useful for affinity chromatography, immuno-
assays, and for distinguishing/identifying Pseudomonas pro-
teins as well as for passive immunisation and therapy.
[0195] Antibodies to the proteins of the invention, both
polyclonal and monoclonal, may be prepared by conven-
tional methods. In general, the protein is first used to
immunize a suitable animal, preferably a mouse, rat, rabbit
or goat. Rabbits and goats are preferred for the preparation
of polyclonal sera due to the volume of serum obtainable,
and the availability of labeled anti-rabbit and anti-goat
antibodies. Immunization is generally performed by mixing
or emulsifying the protein in saline, preferably in an adju-
vant such as Freund’s complete adjuvant, and injecting the
mixture or emulsion parenterally (generally subcutaneously
or intramuscularly). A dose of 10-200 pg/injection is typi-
cally sufficient. Immunization is generally boosted 2-6
weeks later with one or more injections of the protein in
saline, preferably using Freund’s incomplete adjuvant. One
may alternatively generate antibodies by in vitro immuni-
zation using methods known in the art, which for the
purposes of this invention is considered equivalent to in vivo
immunization. Polyclonal antiserum is obtained by bleeding
the immunized animal into a glass or plastic container,
incubating the blood at 25 C for one hour, followed by
incubating at 4 C for 2-18 hours. The serum is recovered by
centrifugation (eg. 1,000 g for 10 minutes). About 20-50 ml
per bleed may be obtained from rabbits.

[0196] Monoclonal antibodies are prepared using the stan-
dard method of Kohler & Milstein [Nature (1975) 256:
495-96], or a modification thereof. Typically, a mouse or rat
is immunized as described above. However, rather than
bleeding the animal to extract serum, the spleen (and option-
ally several large lymph nodes) is removed and dissociated
into single cells. If desired, the spleen cells may be screened
(after removal of nonspecifically adherent cells) by applying
a cell suspension to a plate or well coated with the protein
antigen. B-cells expressing membrane-bound immuno-
globulin specific for the antigen bind to the plate, and are not
rinsed away with the rest of the suspension. Resulting
B-cells, or all dissociated spleen cells, are then induced to
fuse with myeloma cells to form hybridomas, and are
cultured in a selective I aedium (elg. hypexanthine, amin-
opterin, thymidine medium, “HAT”). The resulting hybrido-
mas are plated by limiting dilution, and are assayed for
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production of antibodies, which bind specifically to the
immunizing antigen (and which do not bind to unrelated
antigens). The selected MAb-secreting hybridomas are then
cultured either in vitro (eg. in tissue culture bottles or hollow
fiber reactors), or in vivo (as ascites in mice).

[0197] If desired, the antibodies (whether polyclonal or
monoclonal) may be labeled using conventional techniques.
Suitable labels include fluorophores, chromophores, radio-
active atoms (particularly 32p and 1251), electron-dense
reagents, enzymes, and ligands having specific binding
partners. Enzymes are typically detected by their activity.
For example, horseradish peroxidase is usually detected by
its ability to convert 3,3', 5,5'-tetramethylbenzidine (TMB)
to a blue pigment, quantifiable with a spectrophotometer.
“Specific binding partner” refers to a protein capable of
binding a ligand molecule with high specificity, as for
example in the case of an antigen and a monoclonal antibody
specific therefor. Other specific binding partners include
biotin and avidin or streptavidin, IgG and protein A, and the
numerous receptor-ligand couples known in the art. It should
be understood that the above description is not meant to
categorize the various labels into distinct classes, as the
same label may serve in several different modes. For
example, 1151 may serve as a radioactive label or as an
electron-dense reagent. HRP may serve as enzyme or as
antigen for a MAb. Further, one may combine various labels
for desired effect. For example, MAbs and avidin also
require labels in the practice of this invention: thus, one
might label a MAb with biotin, and detect its presence with
avidin labeled with, 1251, or with an anti-biotin MAb
labeled with HRP. Other permutations and possibilities will
be readily apparent to those of ordinary skill in the art, and
are considered as equivalents within the scope of the instant
invention.

[0198] According to the invention, the isolated monoclo-
nal antibody or antibody analogue is preferably a monoclo-
nal antibody selected from a multi-domain antibody such as
a murine antibody, a chimeric antibody such as a humanized
antibody, a fully human antibody, and single-domain anti-
body of a llama or a camel, or which is an antibody analogue
selected from a fragment of an antibody such as an Fab or
an F(ab'),, an scFV; cf. also the definition of the term
“antibody” presented above.

Compositions of the Invention; Vaccines

[0199] Pharmaceutical compositions, in particular vac-
cines, according to the invention may either be prophylactic
(ie. to prevent infection) or therapeutic (ie, to treat disease
after infection).

[0200] In some embodiments of the invention, the phar-
maceutical compositions such as vaccines include merely
one single antigen, immunogen, polypeptide, protein,
nucleic acid or vector of the invention, but in other embodi-
ments, the pharmaceutical compositions comprise “cock-
tails” of the antigens or of the immunogens or of the
polypeptides or of the protein or of the nucleic acids or of the
vectors of the invention.

[0201] In particularly interesting embodiments, the phar-
maceutical composition is an MVA vector mentioned herein,
which encodes and can effect expression of at least 2 nucleic
acid fragments of the invention.

[0202] An embodiment of a pharmaceutical composition
of the invention comprises exactly Y or at least Y distinct
(i.e. having non-identical primary structure) polypeptides of
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the invention described above, where each of said Y or at
least Y distinct polypeptides comprises an immunogenic
amino acid sequence present in or derived from any one of
SEQ ID NOs: 1-30 and wherein said Y or at least Y distinct
polypeptides together comprise immunogenic amino acid
sequences present in or derived from Y or at least Y of SEQ
ID NOs. 1-30, wherein Y is an integer selected from 2, 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, and 30.

[0203] Another embodiment of a pharmaceutical compo-
sition of the invention comprises a peptide/polypeptide
comprising or consisting of an immunogenic amino acid
sequence present in or derived from SEQ ID NO: 1 in
combination with at least one P. aeruginosa peptide/poly-
peptide, in particular with at least one peptide/polypeptide
comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 2-30. Another embodiment of a pharmaceutical com-
position of the invention comprises a peptide/polypeptide
comprising or consisting of an immunogenic amino acid
sequence present in or derived from SEQ ID NO: 2 in
combination with at least one P. aeruginosa peptide/poly-
peptide, in particular with at least one peptide/polypeptide
comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1, and 3-30. Another embodiment of a pharmaceutical
composition of the invention comprises a peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from SEQ ID NO: 3 in
combination with at least one P. aeruginosa peptide/poly-
peptide, in particular with at least one peptide/polypeptide
comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1, 2, and 4-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
4 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-3, and 5-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
5 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-4, and 6-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
6 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-5, and 7-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
7 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
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sequence present in or derived from any one of SEQ ID
NOs: 1-6, and 8-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
8 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-7, and 9-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
9 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-8, and 10-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
10 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-9, and 11-30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
11 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-10, and 12-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
12 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-11, and 13-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
13 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-12, and 14-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
14 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-13, and 15-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
15 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
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sequence present in or derived from any one of SEQ ID
NOs: 1-14, and 16-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
16 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-15, and 17-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
17 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-16, and 18-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
18 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-17, and 19-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
19 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-18, and 20-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
20 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-19, and 21-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
21 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-20, and 22-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
22 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-21, and 23-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
23 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid

Jul. 19,2018

sequence present in or derived from any one of SEQ ID
NOs: 1-22, and 24-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
24 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-23, and 25-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
25 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-24, and 26-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
26 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-25, and 27-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
27 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-26, and 28-30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
28 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-27, 29, and 30. Another embodiment of a pharma-
ceutical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
29 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-28, and 30. Another embodiment of a pharmaceu-
tical composition of the invention comprises a peptide/
polypeptide comprising or consisting of an immunogenic
amino acid sequence present in or derived from SEQ ID NO:
30 in combination with at least one P. aeruginosa peptide/
polypeptide, in particular with at least one peptide/polypep-
tide comprising or consisting of an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-29.

[0204] These embodiments entail combinations of pep-
tides/polypeptides which are admixed with each other. Alter-
natively, the same combinations of peptides/polypeptides
can be constructed as fusion polypeptides. Another alterna-
tive entails compositions where the immunogens are nucleic
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acids encoding the peptide combinations or, preferably,
encoding such fusion polypeptides.

[0205] Another embodiment of the pharmaceutical com-
position of the invention comprises Z or at least Z distinct
nucleic acid molecules each encoding a polypeptide of the
invention, where each of said Z or at least Z distinct nucleic
acid molecules encodes an immunogenic amino acid
sequence present in or derived from any one of SEQ ID
NOs: 1-30 and wherein said at Z or least Z distinct nucleic
acid molecules together encode immunogenic amino acid
sequences present in or derived from at Z or least Z of SEQ
ID NOs. 1-30, wherein Z is an integer selected from 2, 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, and 30. Also, such a
pharmaceutical composition may include nucleic acid that
encode several immunogenic amino acid sequences dis-
closed herein, either as separate encoded species or as
peptides fused to each other.

[0206] Vaccines of the invention typically comprise
immunising antigen(s), immunogen(s), polypeptide(s), pro-
tein(s) or nucleic acid(s), usually in combination with “phar-
maceutically acceptable carriers”, which include any carrier
that does not itself induce the production of antibodies
harmful to the individual receiving the composition or
targeting the protein/pathogen. Suitable carriers are typically
large, slowly metabolized macromolecules such as proteins,
polysaccharides, polylactic acids, polyglycolic acids, poly-
meric amino acids, amino acid copolymers, lipid aggregates
(such as oil droplets or liposomes), and inactive virus
particles.

[0207] Such carriers are well known to those of ordinary
skill in the art. Additionally, these carriers may function as
immunostimulating agents (“adjuvants”). Furthermore, the
antigen or immunogen may be conjugated to a bacterial
toxoid, such as a toxoid from diphtheria, tetanus, cholera, H.
pylori, etc. pathogen, cf. the description of immunogenic
carriers supra.

[0208] The pharmaceutical compositions of the invention
thus typically contain an immunological adjuvant, which is
commonly an aluminium based adjuvant or one of the other
adjuvants described in the following:

[0209] Preferred adjuvants to enhance effectiveness of the
composition include, but are not limited to: (1) aluminum
salts (alum), such as aluminum hydroxide, aluminum phos-
phate, aluminum sulfate, etc; (2) oil-in-water emulsion for-
mulations (with or without other specific immunostimulat-
ing agents such as muramyl peptides (see below) or bacterial
cell wall components), such as for example (a) MF59 (WO
90/14837; Chapter 10 in Vaccine design: the subunit and
adjuvant approach, eds. Powell & Newman, Plenum Press
1995), containing 5% Squalene, 0.5% Tween 80, and 0.5%
Span 85 (optionally containing various amounts of MTP-PE
(see below), although not required) formulated into submi-
cron particles using a microfluidizer such as Model 110Y
microfiuidizer (Microfluidics, Newton, Mass.), (b) SAF,
containing 10% Squalane, 0.4% Tween 80, 5% pluronic-
blocked polymer 1.121, and thr-MDP (see below) either
microfluidized into a submicron emulsion or vortexed to
generate a larger particle size emulsion, and (c¢) Ribi adju-
vant system (RAS), (Ribi Immunochem, Hamilton, Mont.)
containing 2% Squalene, 0.2% Tween 80, and one or more
bacterial cell wall components from the group consisting of
monophosphoryl lipid A (MPL), trehalose dimycolate
(TDM), and cell wall skeleton (CWS), preferably MPL+
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CWS (Detox™); (3) saponin adjuvants such as Stimulon™
(Cambridge Bioscience, Worcester, Mass.) may be used or
particles generated therefrom such as ISCOMs (immunos-
timulating complexes); (4) Complete Freund’s Adjuvant
(CFA) and Incomplete Freund’s Adjuvant (IFA); (5) cytok-
ines, such as interleukins (eg. IL-1, IL-2, 1L.-4, IL-5, IL-6,
1L-7, IL-12, etc.), interferons (eg. gamma interferon), mac-
rophage colony stimulating factor (M-CSF), tumor necrosis
factor (INF), etc.; and (6) other substances that act as
immunostimulating agents to enhance the effectiveness of
the composition. Alum and MF59™ adjuvants are preferred.
[0210] As mentioned above, muramyl peptides include,
but are not limited to, N-acetyl-muramyl-L-threonyl-D-
isoglutamine (thr-MDP), N-acetyl-normuramyl-I.-alanyl-D-
isoglutamine (nor-MDP), N-acetylmuramyl-L-alanyl-D-iso-
glutaminyl-I-alanine-2"-2'-dipalmitoyl-sn-glycero-3-
hydroxyphosphoryloxy)-ethylamine (MTP-PE), etc.

[0211] The immunogenic compositions (eg. the immunis-
ing antigen or immunogen or polypeptide or protein or
nucleic acid, pharmaceutically acceptable carrier, and adju-
vant) typically will contain diluents, such as water, saline,
glycerol, ethanol, etc. Additionally, auxiliary substances,
such as wetting or emulsifying agents, pH buffering sub-
stances, and the like, may be present in such vehicles.
[0212] Typically, the immunogenic compositions are pre-
pared as injectables, either as liquid solutions or suspen-
sions; solid forms suitable for solution in, or suspension in,
liquid vehicles prior to injection may also be prepared. The
preparation also may be emulsified or encapsulated in lipo-
somes for enhanced adjuvant effect, as discussed above
under pharmaceutically acceptable carriers.

[0213] Immunogenic compositions used as vaccines com-
prise an immunologically effective amount of the antigenic
or immunogenic polypeptides, as well as any other of the
above-mentioned components, as needed. By “immunol-
logically effective amount”, it is meant that the administra-
tion of that amount to an individual, either in a single dose
or as part of a series, is effective for treatment or prevention.
This amount varies depending upon the health and physical
condition of the individual to be treated, the taxonomic
group of individual to be treated (eg. nonhuman primate,
primate, etc.), the capacity of the individual’s immune
system to synthesize antibodies or generally mount an
immune response, the degree of protection desired, the
formulation of the vaccine, the treating doctor’s assessment
of the medical situation, and other relevant factors. It is
expected that the amount will fall in a relatively broad range
that can be determined through routine trials. However, for
the purposes of protein vaccination, the amount adminis-
tered per immunization is typically in the range between 0.5
ng and 500 mg (however, often not higher than 5,000 pg),
and very often in the range between 10 and 200 pg.
[0214] The immunogenic compositions are convention-
ally administered parenterally, eg, by injection, either sub-
cutaneously, intramuscularly, or transdermally/transcutane-
ously (eg. W0O98/20734). Additional formulations suitable
for other modes of administration include oral, pulmonary
and nasal formulations, suppositories, and transdermal
applications. In the case of nucleic acid vaccination and
antibody treatment, also the intravenous or intraarterial
routes may be applicable.

[0215] Dosage treatment may be a single dose schedule or
a multiple dose schedule. The vaccine may be administered
in conjunction with other immunoregulatory agents.
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[0216] As an alternative to protein-based vaccines, DNA
vaccination (also termed nucleic acid vaccination or gene
vaccination) may be used [eg. Robinson & Torres (1997)
Seminars in Imlllunol 9: 271-283; Donnelly et al. (1997)
Avnu Rev Innnunol 15: 617-648; later herein].

Treatment Methods of the Invention

[0217] The method of the sixth aspect of the invention
generally relates to induction of immunity and as such also
entails method that relate to treatment, prophylaxis and
amelioration of disease.

[0218] When immunization methods entail that a polypep-
tide of the invention or a composition comprising such a
polypeptide is administered the animal (e.g. the human)
typically receives between 0.5 and 5,000 ng of the polypep-
tide of the invention per administration.

[0219] In preferred embodiments of the sixth aspect, the
immunization scheme includes that the animal (e.g. the
human) receives a priming administration and one or more
booster administrations.

[0220] Preferred embodiments of the 67 aspect of the
invention comprise that the administration is for the purpose
of inducing protective immunity against Pseudomonas
aeruginosa. In this embodiment it is particularly preferred
that the protective immunity is effective in reducing the risk
of attracting infection with Pseudomonas aeruginosa or is
effective in treating or ameliorating infection with
Pseudomonas aeruginosa.

[0221] As mentioned herein, the preferred vaccines of the
invention induce humoral immunity, so it is preferred that
the administration is for the purpose of inducing antibodies
specific for Pseudomonas aeruginosa and wherein said
antibodies or B-lymphocytes producing said antibodies are
subsequently recovered from the animal.

[0222] But, as also mentioned the method of the 6 aspect
may also be useful in antibody production, so in other
embodiments the administration is for the purpose of induc-
ing antibodies specific for Pseudomonas aeruginosa and
wherein B-lymphocytes producing said antibodies are sub-
sequently recovered from the animal and used for prepara-
tion of monoclonal antibodies.

[0223] Pharmaceutical compositions can as mentioned
above comprise polypeptides, antibodies, or nucleic acids of
the invention. The pharmaceutical compositions will com-
prise a therapeutically effective amount thereof.

[0224] The term “therapeutically effective amount” or
“prophylactically effective amount™ as used herein refers to
an amount of a therapeutic agent to treat, ameliorate, or
prevent a desired disease or condition, or to exhibit a
detectable therapeutic or preventative effect. The effect can
be detected by, for example, chemical markers or antigen
levels. Therapeutic effects also include reduction in physical
symptoms, such as decreased body temperature. The precise
effective amount for a subject will depend upon the subject’s
size and health, the nature and extent of the condition, and
the therapeutics or combination of therapeutics selected for
administration. Thus, it is not useful to specify an exact
effective amount in advance.

[0225] Reference is however made to the ranges for dos-
ages of immunologically effective amounts of polypeptides,
cf. above.

[0226] However, the effective amount for a given situation
can be determined by routine experimentation and is within
the judgement of the clinician.
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[0227] For purposes of the present invention, an effective
dose will be from about 0.01 mg/kg to 50 mg/kg or 0.05
mg/kg to about 10 mg/kg of the DNA constructs in the
individual to which it is administered.

[0228] A pharmaceutical composition can also contain a
pharmaceutically acceptable carrier. The term “pharmaceu-
tically acceptable carrier” refers to a carrier for administra-
tion of a therapeutic agent, such as antibodies or a polypep-
tide, genes, and other therapeutic agents. The term refers to
any pharmaceutical carrier that does not itself induce the
production of antibodies harmful to the individual receiving
the composition, and which may be administered without
undue toxicity. Suitable carriers may be large, slowly
metabolized macromolecules such as proteins, polysaccha-
rides, polylactic acids, polyglycolic acids, polymeric amino
acids, amino acid copolymers, and inactive virus particles.
Such carriers are well known to those of ordinary skill in the
art.

[0229] Pharmaceutically acceptable salts can be used
therein, for example, mineral acid salts such as hydrochlo-
rides, hydrobromides, phosphates, sulfates, and the like; and
the salts of organic acids such as acetates, propionates,
malonates, benzoates, and the like. A thorough discussion of
pharmaceutically acceptable excipients is available in Rem-
ington’s Pharmaceutical Sciences (Mack Pub. Co., N. J.
1991).

[0230] Pharmaceutically acceptable carriers in therapeutic
compositions may contain liquids such as water, saline,
glycerol and ethanol. Additionally, auxiliary substances,
such as wetting or emulsifying agents, pH buffering sub-
stances, and the like, may be present in such vehicles.
Typically, the therapeutic compositions are prepared as
injectables, either as liquid solutions or suspensions; solid
forms suitable for solution in, or suspension in, liquid
vehicles prior to injection may also be prepared. Liposomes
are included within the definition of a pharmaceutically
acceptable carrier.

[0231] As is apparent from the claim, the invention also
relates to related embodiments to the treatment and prophy-
laxis disclosed herein: the invention also includes embodi-
ments where

[0232] the polypeptide of the invention is for use as a
pharmaceutical, in particular for use as a pharmaceu-
tical in the treatment, prophylaxis or amelioration of
infection with Pseudomonas aeruginosa;

[0233] the nucleic acid fragment of the invention or the
vector of the invention is for use as a pharmaceutical,
in particular for use as a pharmaceutical in the treat-
ment, prophylaxis or amelioration of infection with
Pseudomonas aeruginosa;

[0234] the transformed cell of the invention is for use as
a pharmaceutical, in particular for use as a pharmaceu-
tical in the treatment, prophylaxis or amelioration of
infection with Pseudomonas aeruginosa.

[0235] the antibody, antibody fragment or antibody
analogue of the invention is for use as a pharmaceuti-
cal, in particular for use as a pharmaceutical in the
treatment, prophylaxis or amelioration of infection with
Pseudomonas aeruginosa.
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Example 1

[0236] The protective effect of PA1302-31-851, PA0931-
29-742, PA2070-29-880, PA2070-173-880, PA2976-1-480,
PA3901-33-784 and PA0041-34-550 in a murine model of
pneumonia

[0237] The purpose of the experiment was to test the
potentially protective effect of a combination of seven
antigensof the invention in a well-characterized animal
model of Pseudomonas aeruginosa-induced pneumonia.
The primary parameter of comparison for this model is lung
bacteriology, and secondly clinical symptoms, body tem-
perature and weight loss.

Materials and Methods

Materials
[0238] NMRI mice, female (Janvier, France)
[0239] PA1302-31-851 (in 4 M urea; produced at Uni-

versity of Southern Denmark)
[0240] PA0931-29-742 (in 4 M urea; produced at Uni-
versity of Southern Denmark)
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Immunization

[0258] A group of 21 female NMRI mice were immunized
with seven recombinant proteins in combination with adju-
vant. The 7-valent combination vaccine consisted of
PA1302-31-851, PA0931-29-742, PA2070-29-880, PA2070-
173-880, PA2976-1-480, PA3901-33-784 and PA0041-34-
550. A second group made up the negative control group,
which was immunized only with adjuvant. The amount of
adjuvant used for immunization of the control group was the
same as the amount used when immunizing the vaccine
group. Each mouse was immunized subcutaneously three
times at approximately two week intervals (Table 1). At all
three immunizations the mice in the vaccine group received
15 ng of each protein. For the first immunization the proteins
were mixed with aluminum hydroxide (Al(OH);) and Fre-
und’s incomplete adjuvant, whereas only AI(OH), was used
for the subsequent immunizations. Due to restrictions on
injection volume in mice the seven protein antigens were
split into two separate volumes; three proteins, in combina-
tion with adjuvant, were injected on the left side of the
mouse and the other four proteins were injected on the right
side. This immunization routine was the same in all three
rounds of immunization.

TABLE 1

Time line of experiment. The two groups of mice were immunized simultaneously at
approximately two week intervals. The length of the challenge was four days.

Immunization number Challenge
1 2 3 Start End
Date 06.17.15  06.29.15 07.10.15 07.26.15 07.30.15
Days before challenge 39 27 16 0 +4
start

[0241] PA2070-29-880 (in 4 M urea; produced at Uni-
versity of Southern Denmark)

[0242] PA2070-173-880 (in 4 M urea; produced at
University of Southern Denmark)

[0243] PA2976-1-480 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0244] PA3901-33-784 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0245] PA0041-34-550 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0246] Aluminum hydroxide (Alhydrogel 2.0%; Brenn-
tag, cat. no. 21645-51-2)

[0247] Freund’s incomplete adjuvant (Sigma, cat. no.
F5506-10X10ML)

[0248]
[0249] Pseudomonas aeruginosa PAO1 Iglewski
[0250]
[0251] Luria broth medium

[0252] Seaweed alginate (Pronatal LF 10/60 FT sample;
FMC Biopolymer)

Isoflurane

Luria broth agar plates

[0253] Ketamine (50 mg/ml)

[0254] Xylazine (20 mg/ml)

[0255] Pentobarbital

[0256] Microtainer tubes with serum separator additive

(BD, #365967)

[0257] Pseudomonas isolation agar (Sigma-Aldrich,
#17208-500G)

Temperature Transponders

[0259] Four days before inoculation temperature transpon-
ders (BMDS, cat. no. IPTT-300) were inserted into each
mouse. The mice were briefly anaesthetised by inhalation of
isoflurane, and a temperature transponder inserted under-
neath the skin on the lower back or side of the mouse.

[0260] Using a compatible wireless scanner (BMDS
Smart Probe; BMDS, cat. no. DAS-7007s) body temperature
could be registered when placing the scanner close to the
transponders underneath the skin of the mouse.

Preparation of Bacterial Inoculum

[0261] A small amount of Pseudomonas aeruginosa PAO1
Iglewski was extracted from a freeze stock (stored at —80°
C.) and streaked out on a Luria broth agar plate. The plate
was place at 37° C. over night. The following day a single
colony was used to inoculate 100 ml sterile Luria broth
medium. The culture was left to incubate at 37° C., with
constant shaking, for 18 hours. After the 18 hours of
incubation 50 ml of the bacterial culture was centrifuged at
5000xg for 10 minutes at 20° C. The pellet was resuspended
in 5 ml Luria broth medium. The bacterial suspension was
mixed with seaweed alginate in a ratio of 0.5 ml bacterial
suspension to 12 ml seaweed alginate, and small alginate
beads were created as described in Bjarnsholt et al. (2014).
The number of colony forming units (CFU) per ml alginate
bead solution was determined by dissolving the alginate
beads in saline.
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Challenge Setup

[0262] The mice were housed at the Biocenter at the
University of Copenhagen. The animals were kept in an
environment characterized by a 12 hours light-dark cycle
and temperature and humidity control. They had access to
food and water ad libitum. The experimental procedures
were carried out in accordance with the guidelines of the
Danish National Animal Ethics Committee (license number
2013-15-2934-00857).

[0263] Before inoculation the mice were anaesthetized
with an intraperitoneal injection of ketamine (100 mg/kg)
and xylazine (10 mg/kg). Once sedated each mouse was
inoculated intranasally with 1.0x10” CFU of Pseudomonas
aeruginosa PAO1 Iglewski embedded in seaweed alginate
beads. To ensure that the mice did not die from dehydration
during the four day challenge, the mice received 1 ml of
physiological saline subcutaneously once a day.

[0264] The mice were assessed daily to register symptoms
and development of disease over the course of the four day
challenge. To ensure a consistent evaluation of all animals
each animal was scored individually following the scale of
clinical symptoms given in table 2. Before the start of the
challenge, the mouse cages were “blinded”, leaving the
scientist involved unaware of which treatment had been
given to which animals. This ensured an unbiased scoring of
the animals’ clinical symptoms.

TABLE 2

Scale of clinical symptoms. The mice were individually
assessed on their physical appearance and behavior, specifically
registering details of fur, posture, movement, eyes and breathing for
each animal. The sum of the scores was used in the overall evaluation
of animal welfare, and in relation to humane endpoints.

Fur 0-well groomed
1-slightly ruffled
2-very ruffled

Posture 0-normal

1-slightly hunched back
2-hunched back

0-normal

1-decreased activity
2-completely immobile
Eyes 0-normal

1-semi-closed

2-closed

0-normal

1-affected/forced breathing

Movement

Breathing

Humane Endpoints.

[0265] Animals were euthanized if the sum of clinical
scores reached 9, using the scale given in table 2, or if the
body temperature was below 30° C.

Organ Extraction and Bacteriology

[0266] Following registration of weight, temperature and
clinical symptoms on day four after inoculation, the mice
were euthanized by intraperitoneal injection of pentobarbi-
tal. Subsequently, the lungs were extracted aseptically, and
placed in a tubes containing 4 ml sterile saline. Blood was
collected after cardiac puncture and transferred to Micro-
tainer tubes, in order to save serum for later ELISA analysis.
[0267] The lungs were homogenized, serially diluted and
100 ul of each dilution was plated on Pseudomonas Isolation
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agar-plates. The plates were incubated at 37° C. over night,
and the number of colony forming units was quantified the
following day.

Results

Clinical Symptoms

[0268] The animals were scored daily to register disease
progression. The results of the clinical scoring are given in
FIG. 1.

Temperature and Weight Loss

[0269] Body weight and body temperature were registered
daily, as part of the overall assessment of animal welfare.
The results of the registration of weight and temperature are
given in FIGS. 2 and 3, respectively. Note that there was a
general issue of malfunctioning temperature transponders,
especially in the group immunized with the 7-valent com-
bination vaccine, hence the low number of data points.

Bacteriology

[0270] Results are shown in FIG. 4.

Antibody Titer

[0271] After challenge completion blood was collected
from the mice. The serum was used for subsequent analysis
of antibody titer, using ELISA. The antibody titer to the
seven antigens were analysed for eight of the vaccinated
mice. FIG. 5 shows the mean antibody response to the seven
protein antigens—each curve is the mean of eight separate
ELISA curves.

Conclusions

[0272] The results indicate that the 7-valent combination
vaccine protects mice from Pseudomonas aeruginosa PAO1
Iglewski-induced pneumonia. The mice immunized with the
combination vaccine had a significantly lower lung CFU
compared to the negative controls. Similarly the clinical
symptoms were significantly lower for mice immunized
with the combination vaccine, hence these animals appeared
less ill to an unbiased observer. Moreover, the animals
immunized with the combination vaccine had a significantly
smaller weight loss over the four days following inoculation,
which is another indicator of a greater well-being. There was
no significant difference in body temperature, when com-
paring the data from the two groups. It should, however, be
noted that a great number of the animals in the vaccine group
had been equipped with temperature transponders that were
malfunctioning, hence the small number of data points.
Analysis of the serum samples show that the mice immu-
nized with the 7-valent combination vaccine had a relatively
high antibody response to five of the seven protein antigens.

Example 2

[0273] Confirmation of the protective effect of PA1302-
31-851, PA0931-29-742, PA2070-29-880, PA2070-173-880,
PA2976-1-480, PA3901-33-784 and PA0041-34-550 in a
murine model of pneumonia ER__ 0040

[0274] The purpose of the experiment was to verify the
results of claim 1, i.e. that a 7-valent combination vaccine
protected mice against a Pseudomonas aeruginosa-induced
pneumonia. The primary parameter of comparison for this
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model is lung bacteriology, and secondly clinical symptoms,
body temperature and weight loss.

Materials and Methods

Materials
[0275] NMRI mice, female (Janvier, France)
[0276] PA1302-31-851 (in 4 M urea; produced at Uni-

versity of Southern Denmark)

[0277] PA0931-29-742 (in 4 M urea; produced at Uni-
versity of Southern Denmark)

[0278] PA2070-29-880 (in 4 M urea; produced at Uni-
versity of Southern Denmark)
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the vaccine group. Each mouse was immunized subcutane-
ously three times at approximately two week intervals
(Table 3). At all three immunizations the mice in the vaccine
group received 15 pg of each protein. For the first immu-
nization the proteins were mixed with aluminum hydroxide
(Al(OH);) and Freund’s incomplete adjuvant, whereas only
Al(OH); was used for the subsequent immunizations (see
appendix 5). Due to restrictions on injection volume in mice
the seven protein antigens were split into two separate
volumes; three proteins, in combination with adjuvant, were
injected on the left side of the mouse and the other four
proteins were injected on the right side. This immunization
routine was the same at all three rounds of immunization.

TABLE 3

Time line of experiment. The two groups of mice were immunized simultaneously
at approximately two week intervals. The length of the challenge was four days.

Immunization number Challenge
1 2 3 Start End
Date 11.26.15  12.11.15  12.26.15 01.09.16 01.14.16
Days before challenge 44 29 14 0 +4
start

[0279] PA2070-173-880 (in 4 M urea; produced at
University of Southern Denmark)

[0280] PA2976-1-480 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0281] PA3901-33-784 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0282] PA0041-34-550 (in 2 M urea; produced at Uni-
versity of Southern Denmark)

[0283] Aluminum hydroxide (Alhydrogel 2.0%; Brenn-
tag, cat. no. 21645-51-2)

[0284] Freund’s incomplete adjuvant (Sigma, cat. no.
F5506-10X10ML)

[0285] Isoflurane

[0286] Pseudomonas aeruginosa PAO1 Iglewski

[0287] Luria broth agar plates
[0288] Luria broth medium
[0289] Seaweed alginate (Pronatal LF 10/60 FT sample;

FMC Biopolymer)

[0290] Ketamine (50 mg/ml)

[0291] Xylazine (20 mg/ml)

[0292] Pentobarbital

[0293] Microtainer tubes with serum separator additive

(BD, #365967)
[0294] Pseudomonas isolation agar (Sigma-Aldrich,
#17208-500G)

Immunization

[0295] A group of 32 female NMRI mice were immunized
with seven recombinant proteins in combination with adju-
vant. The 7-valent combination vaccine consisted of
PA1302-31-851, PA0931-29-742, PA2070-29-880, PA2070-
173-880, PA2976-1-480, PA3901-33-784 and PA0041-34-
550.

[0296] A second group made up the negative control
group, which was immunized only with adjuvant. The
amount of adjuvant used for immunization of the control
group was the same as the amount used when immunizing

Temperature Transponders

[0297] Four days before inoculation temperature transpon-
ders (BMDS, cat. no. IPTT-300) were inserted into each
mouse. The mice were briefly anaesthetised by inhalation of
isoflurane, and a temperature transponder inserted under-
neath the skin on the lower back or side of the mouse.

[0298] Using a compatible wireless scanner (BMDS
Smart Probe; BMDS, cat. no. DAS-7007s) body temperature
could be registered when placing the scanner close to the
transponders underneath the skin of the mouse.

Preparation of Bacterial Inoculum

[0299] A small amount of Pseudomonas aeruginosa PAO1
Iglewski was extracted from a freeze stock (stored at —80°
C.) and streaked out on a Luria broth agar plate. The plate
was place at 37° C. over night. The following day a single
colony was used to inoculate 100 ml sterile Luria broth
medium. The culture was left to incubate at 37° C., with
constant shaking, for 18 hours. After the 18 hours of
incubation 50 ml of the bacterial culture was centrifuged at
5000xg for 10 minutes at 20° C. The pellet was resuspended
in 5 ml Luria broth medium. The bacterial suspension was
mixed with seaweed alginate in a ratio of 0.5 ml bacterial
suspension to 12 ml seaweed alginate, and small alginate
beads were created as described in Bjarnsholt et al (2014).
The number of colony forming units (CFU) per ml alginate
bead solution was determined by dissolving the alginate
beads in saline.

Challenge Setup

[0300] The mice were housed at the Biocenter at the
University of Copenhagen. The animals were kept in an
environment characterized by a 12 hours light-dark cycle
and temperature and humidity control. They had access to
food and water ad libitum. The experimental procedures
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were carried out in accordance with the guidelines of the
Danish National Animal Ethics Committee (license number
2013-15-2934-00857).

[0301] Before inoculation the mice were anaesthetized
with an intraperitoneal injection of ketamine (100 mg/kg)
and xylazine (10 mg/kg). Once sedated each mouse was
inoculated intranasally with 1.0x10” CFU of Pseudomonas
aeruginosa PAO1 Iglewski embedded in seaweed alginate
beads. To ensure that the mice did not die from dehydration
during the four day challenge, the mice received 1 ml of
physiological saline subcutaneously once a day.

[0302] The mice were assessed daily to register symptoms
and development of disease over the course of the four day
challenge. To ensure a consistent evaluation of all animals
each animal was scored individually following the scale of
clinical symptoms given in table 2 in Example 1. Before the
start of the challenge, the mouse cages were “blinded”,
leaving the scientist involved unaware of which treatment
had been given to which animals. This ensured an unbiased
scoring of the animals’ clinical symptoms.

Humane Endpoints.

[0303] Animals were euthanized if the sum of clinical
scores reached 9, using the scale given in table 2, or if the
body temperature was below 30° C.

Organ Extraction and Bacteriology

[0304] Following registration of weight, temperature and
clinical symptoms on day four after inoculation, the mice
were euthanized by intraperitoneal injection of pentobarbi-
tal. Subsequently, the lungs were extracted aseptically, and
placed in a tubes containing 4 ml sterile saline. Blood was
collected after cardiac puncture and transferred to Micro-
tainer tubes, in order to save serum for later ELISA analysis.
[0305] The lungs were homogenized, serially diluted and
100 ul of each dilution was plated on Pseudomonas Isolation
agar-plates. The plates were incubated at 37° C. over night,
and the number of colony forming units was quantified the
following day.

Results

Clinical Symptoms

[0306] The animals were scored daily to register disease
progression. The results of the clinical scoring are given in
FIG. 6.

Temperature and Weight Loss

[0307] Body weight and body temperature were registered
daily, as part of the overall assessment of animal welfare.
The results of the registration of weight and temperature are
given in FIGS. 7 and 8, respectively.

Bacteriology

[0308] Results are shown in FIG. 9, and the pooled results
with those of Example 1 are shown in FIG. 10.

Antibody Titer

[0309] After challenge completion blood was collected
from the mice. The serum was used for subsequent analysis
of antibody titer, using ELISA. The antibody titer to the
seven antigens were analysed for all of the surviving vac-
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cinated mice, i.e. 26 mice. FIG. 6 shows the mean antibody
response to the seven protein antigens—each curve is the
mean of 26 separate ELISA curves.

Conclusions

[0310] Generally the results indicate that the 7-valent
combination vaccine protects mice from Pseudomonas
aeruginosa PAO1 Iglewski-induced pneumonia—results
also found in Example 1. Analysis of the primary parameter
of comparison—the lung bacteriology—did not suggest a
protective effect of treatment with the 7-valent vaccine, as
there was no significant difference in lung CFU when
comparing the two groups. Only when the CFU results from
both Examples 1 and 2 were analysed together, did a
significant effect of the protein vaccine appear. The other
parameters of interest collectively suggest that the protein-
immunized mice had a better recovery from infection. The
vaccinated group had significantly lower clinical scores in
addition to a significantly higher body temperature and a
significantly lower weight loss. Analysis of the serum
samples show that the mice immunized with the 7-valent
combination vaccine had a relatively high antibody response
to five of the seven protein antigens.

Biologic Sequence Information

[0311] The full-length, native polypeptides of the inven-
tion have the following designations used herein:

SEQ ID NO: Polypeptide name
1 PA1034
2 PA1592
3 PA3284
4 PA4107
5 PA0912
6 PA0070
7 PA5060
8 PA1954
9 PA0971

10 PA5253
11 PA0OT24
12 PA1441
13 PA5133
14 PA3716
15 PA4016
16 PA18OS
17 PA3729
18 PA0931
19 PA2688
20 PA3901
21 PA1302
22 PA2070
23 PA3115
24 PA3535
25 PA2976
26 PA4554
27 PA4282
28 PA1874
29 PA0O041
30 PA2462

[0312] A number of the polypeptides of the invention are
fragments of the full-length, native polypeptides. Such frag-
ments as follows: PAXXXX-Y-Z, where XXXX is the
number in the polypeptide name, X is the number of the
N-terminal amino acid residue in the fragment and Z is the
number of the C-terminal amino acid residue. For instance,
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PA2070-29-880 is the polypeptide having the amino acid
sequence SEQ ID NO: 22, residues 29-880.

[0313] The polypeptides of the present invention have the
following amino acid sequences:

SEQ ID NO: 1
MSQEPHVHGPNCNHDHDHHHDHGHGHVHGPHCNHSHEPVRNPLKAVGRND
PCPCGSEKKFKKCHGA

SEQ ID NO: 2
MKKTVTLALLLAASLGLAACDKKEEDKAAAPAAPATETQPSAPATPPAED
SAPAPSSDTPATPQTPAPTPEQPQONQQ

SEQ ID NO: 3
MKKI SLAS SVVGAALLGVASVGAHAAQNPFAVQELS SGYSVAAAEKAKEG
SCGEAKCGADKGKREAS KAGHEGSCGADRKAKEGSCGGEKKAGEGNCGAD
KKKS

SEQ ID NO: 4
MSVFDSRQKTSASLLGAVLVGGMLLGGSAFAVEPLGQGLQVAAASAGEGK

CGEGKCGSGGSAKTPAKAGAEGKCGEGKCGDASFARTD TDHDGKVSRAER
LAVAKDRAGEFDSIDSDHDGF I SEAEAYEHLRKTYEANGKPMPAGLFSKL
EQGQH

SEQ ID NO: 5
MRSLSLLLLLSLASTCEAAAVFRCEDASGHVSFTQLGCPAGQAGETVVAD

NPPPGGRSVTPMAETKTKKASIGRKSVPLAVIGEREDRCGRRLDEKERRK
AIVEQRIMAGMTRSDVERALGKPDRVSGNNAEVRYQYKADKRRGARSVSF
DQEGCVKGREGTGWSESIPGAKAGPSSYR

SEQ ID NO: 6
MSQPSENRLITSARYALCLLTASGVLLSGCASSGVGSVAQTTRAEYYPSC

YEPVSHLRSTDNAVRNSAI TGAI TGGLLGGLAGGLASDENRGRNAALAAA
GGALAGGAAGYYMEKQKQISDDRARIGSYGTDVDRSTVEINRSVAYAKSA
QSCYQSQFKALLDGRKNKS INEAEGRKRLAEIVSGLQETNALLVAANGRA
GENISNYTQAYEKDLQQVGVPRAEVTKVAEAENRASTTKGGSKPKTGSNP
KVPKEAVATEQTIRKAQDAQSEGNKVASQGQGMIREVCNSPDMGDWAPPS
CAKA

SEQ ID NO: 7
MAGKKKSEKESSWIGEIEKYSRQIWLAGLGAYSKVSKDGSKLFETLVKDG

EKAEKEAKSDVDAQVGAAKASARSAKSKVDEVRDRALGKWSELEEAFDKR
LNSAISRLGVPSRNEVKELHSKVDTLTKQIEKLTGVSVKPAAKAAAKPAA
KPAAKPAAKTAAAKPAAKPAAKAAAKPAAKPAAKKTAAKTAAAKPAAKPA
AKPTAKAAAKPATKPAAKAAAKPAAKPAAAKPAAKPAAKPAAATAAKPAA
KPAAKPAAKKPAAKKPAAKPAAAKPAAPAASSSAPAAPAATPAASAPAAN
APATPSSQG

SEQ ID NO: 8
MKATMVLTPLALAMAAVLSVSAYAGNEGGWHPPKPNPQSNNKGGATALVV

DTQONYNNKVSNFGTLNNASVSGSIKDASGNVGVNVAAGDNNQQANAAAL
ASADASFVFGTATASTSVLQSGYGNTLNNY SNPNTASLSNSANNVSGNLG
VNVAAGNFNQQKNDLAAAVSNGQYSTAGSAASQTSTGNTTVNSANYAYGG

TYVSLKLNADGSYKGTSDQIGDVYLDTWEGQTHPGGSNTGHIDVDSQAQG
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-continued
AKDLNHDGGAFAFKEKGDVDLKGTVSGFIPAIVGFKTPVTNNASLSNSLQ

NVSGNVGVNIAAGGGNQQSNSLSIAAGCSSCPAGGESLGFE

SEQ ID NO: 9
MKQQFERSPSESYFWPVVLAVVLHVLIFAMLFVSWAFAPELPPSKPIVQA

TLYQLKSKSQATTOTNQKI AGEAKKTASKQYEVEQLEQKKLEQQKLEQQK
LEQQQVAAAKAAEQKKADEARKAEAQKAAEAKKADEAKKAAEAKAAREQKK
QADIAKKRAEDEAKKKAAEDAKKKAAEDAKKKAAEEAKKKAAAEAAKKKA
AVEAAKKKAAAAAAAARKAAEDKKARALAELLSDTTERQQALADEVGSEV
TGSLDDLIVNLVSQQWRRPPSARNGMSVEVLIEMLPDGTITNASVSRSSG
DKPFDSSAVAAVRNVGRIPEMQQLPRATFDSLYRQRRI I FKPEDLSL

SEQ ID NO: 10
MSANKKPVTTPLHLLQQLSHSLVEHLEGACKQALVDSEKLLAKLEKQRGK

AQEKLHKARTKLODAAKAGKTKAQAKARETISDLEEALDTLKARQADTRT
YIVGLKRDVQESLKLAQGVGKVKEAAGKALESRKAKPATKPAAKAAAKPA
VKTVAAKPAAKPAAKPAAKPAAKPAAKTAAAKPAAKPTAKPAAKPAAKPA
AKTAAAKPAAKPAAKPVAKPAAKPAAKTAAAKPAAKPAAKPVAKPTAKPA
AKTAAAKPAAKPAAKPAAKPAAKPVAKSAAAKPAAKPAAKPAAKPAAKPA
AKPVAAKPAATKPATAPAAKPAATPSAPAAASSAASATPAAGSNGAAPTS
AS

SEQ ID NO: 11
MWGLTMKFASLILMLLFATVARAEDYYWKIQSLPERFSSPSAACAAWAKA

TGRPGEFTFTGSMKARDQTSFWCEFTNNETGKTAAGYGPAGRYGDSCPEG
TEYDKATGVCKSPPQECKEGELFPAKGPDSPVVTSGGRNYVGDGGAPTAC
YQSCEYGGNPSPASCYLVKGSTTTGFCNYILKGTGONCGADSYTFSQTGD
SLNPPDTPNTDPSDPNDPGCPPGWSWSGTTCVKAPTDPTDPTDPTTPGSD
GGGDGNGGGNNNGGGNDGGTGNGGDGSGGGDGNGGGDGSGDGDGSGTGGD
GNGTCDPAKENCSTGPEGPGGELKEPTPGTWDDAIATWEKKVEDAKQELK
TKVKANVDOQMKGAFDLNLAEGGGQLPCESMTIWGKSYSLCISDYAGQLSS
LRVALLLMAALIAALILLKD

SEQ ID NO: 12
MAVAPGVLLPPTPDVKPKAAAPKSQQKTPEPSNDKTSSFSDMYAKETAKK

PAERADGPAKGSRDKPRDAGKDAAEAQP TDAVRQPAVAEDGKPLPADGOA
KADGEDKVETPVDPLQLLGLGGAVPLLDENTQATLLPPAVPTASSAPASL
TEAS SDPTLVKLNGVPAVNMALEQGAQDAAQTAKGGPAKSADPROANLGD
ALAGLTSDSLTKAVDGKALEAQLQQTAEPAVASAASESLLESKAEPRGEP
FAAKLNGL TQAMAQQAL TNRPVNGTV PGQPVAMOONGHS EAVVDRVMWMS
SONLKSAEIQLDPAELGRLDVRIHMTADQTQV TFAS PNAGVRDALESQMH
RLRDMF SQQGMNQLDVNVSDQSLARGHQGQQQGEGGSARGRGLAGEASGD
EETLAGVSEIRSRPGASAARGLVDYYA

SEQ ID NO: 13
MLRLLPLLLSLACLAPAFADERADTQRQLEQTQKDIGELKKLLDGIQQEK

SGVQKQLKSTETEMGDLEKQIKALQDELDKSEAELKRLDGEKKKLQDART
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AALAKEFSQDIGSAATGGDLGYAGRGVYDPAFEEALYALKQGEVSAPVKT
EQQRLLAIQARAAYQSGREEYLKLLLNQEHPEKFSRTLTYYDY INKARLE

PYGYHLIKLLGVQAPEVPSLESLKPKLEDELKKQMVEQRFVEATKDLESS
QLASFNETLRQLANVEQDI SAQKAEQLSKQGELDSRREALAATRKERQOA

AYEAADLSQPAQEMGLKVQTSQPFGRSGGDGI AANRQIVQTAFSAEVLEE
LAKLNSDYRERDQKLKSRQQDQAELAKVLRTIEETLARQAREAAAAAERE

AANSGAIELDPDTVVVLRVKEHNKPKEQPLEQVAANIRERLAAEKAAEEA
RORALAAERERARQOQAAPGRVTSPPREPAPGPLVS STGAVYGGAFGSAR

QKRGEALIAELREGRTS SAAGESWKVVEAASRGHEGVDPKLLQAVFRMOR
GKLPWPVNGRVVARFGS QRGDDPRAKWDGVLISASAGS TVRAVHGGRVVE

PEAKDKPSFSGVTLANGDYVVIRLNGVSEPEEAI SDDEKAMYRRFLASRS
ADWLRGAGLLVILDHGGGYLS LYGHNQSLLKDAGDTVKAGDPIATVGTSG

GQADFAAFRRQLQDKAEVEKY
GOSSPAVYFAIRFIQGRPADPTTWCRAQG

SEQ ID NO: 17
SEQ ID NO: 14 MDMTSLMPLLLGVGLVVLLVVGLLALFKAFYIKVPQGTALIVNDMSS TPK

MORLSRIGRNTLAVSVS TLLLSACNQGDDAPKPAAVAPQPAAPSMAALS T

VHFTGALVYPVIHLKEFMRISLITLEVDRRGKDGLI CRDNMRADI TVAFY
PLCLNGQCAVIDQDAKLLYPFDNDYDNIVASAYQGTLMAAREERWNLIQA

LRVNETQDDVLKVAKAIGVDRASDRSAVNELFNAKF SEALKTVGKQFDEV
KDGKVLRDDIGEALSLLTPNLYGFVRDGKYGVVDGQGKEVQAPRFDDIYP

QLFENRQDFRDRI IEVIGNDLNGYVLEDVAIDYLEQTAKNSLDPSNILDA
NSANEFIIYEIDGKRGILDAKGKQLTEALYDTTLVNGSVAEHGGLISAER

EGIRKITELTATQNVITNELERNEELAIKKKNVETREAALALERQOADAE
GEEKWI INLATGEQKAVAYESLGDLHDGVMSASY IGKGSQLVDAKGDVVG

ARQKREIETIRAREEAETARVKEEERLKAEQARIQAQQEIDVRTENHQRE
DGKS YDYLGTPANGLVAFREKYDSPCGYLDYQGKVATIAAQFAGCGAFGKQ

VEVAQONRQRAVV I EVEKVTRAKDLEIVAREREVELQKI EKEKALEEQRK
GGLAQQRMEDGS SGKYGLIDRSGAWKVQPQYDSADSAGLTALGYTVDVPG

NIANVIRERVAVEKTVAQEEERIKEVREVSEAERVKQVILLQAQAEAEQE
LAAVGVSTGLFSADFGI FNLDEGSEWVKPGYAQI GALGNDLEVVAKKGGP

LVRQVKQAEADEARSKHKAVE INTMAQAELEAASKQAEAKKRLAEGI EAR
QKTVSFMGSESQVPVVGLMDRSGKMLLEPDEL IS IQSAYDGRFLEGLDGM

RAAPGLADARVLEVTAAAKEKDGLAAARVRAEQUAEARGDEERGLADARY
DNAAHTVLLDRQGRTLVPALWQKLEVNPQQGY ILGYEVSGTGDEATETLR

LEAQAAAKEKDGLAEAKVLAEKLGAQARGEEQLGAAKAKATKDQGSAEAR
ALYDLNGKPRFTVATTDCGAEQLLDGNGKAIWPQDPTPYCQSDDEQDDEG

VLLQRLNAEAEGLGKKFGALDALSDSARQHEEFRMQLEKSFEEAMAATAA

EPEQEPAPVEESEETSES
NKDIAKDQAEVLATALGKANIEIVGGEGDFFNSFAKSLSVGKAIEGVVGK
SEQ ID NO: 15
MLRPARSLSLCSALVILLAACGEGEPLLPADARLPDGARYRGELVDGRLE SPVVQDVLARLLNGRGAAAAVMPERKSGHENEPAAEV
GQGRLDYDNGAWYAGRFEHGLLHGHGTWQGADGSRY SGGFAAGLFDGQGR SEQ ID NO: 18

MYPQFRRGHLAAAVLFASSSLLGGQALAEDERLEELDERAESVVQLGDEV
LAMADGSVYQGGFRQGLFDGEGSLEQQGTRYRGGFRKGLYSGQGTLDGSD

VLGTAEQELKQAPGVSIITAEDIRKRPPVNDLSEIIRTMPGVNLTGNSSS
GSRYQGSFRQGRLEGEGSFSDSQGNQYAGTFRDGQLNGKGRWSGPDGDRY

GQRGNNRQIDIRGMGPENTLILVDGKPVSSRNSVRYGWRGERDTRGD SNW
VGQFKDNQFHGQGRYESASGDVWIGRF SEGALNGPGELLGADGSRYRGGF

VPPEEVERIEVLRGPAAARYGSGAAGGVVNIITKRPTDRLRGSMTVFTNI
QFWRFHGQGLLEQLDGTRYEGGFAAGAYAGQGTLDRADGSREQGLWADGK

PESSKDGATRRANFSLSGPLTEALSFRAYGSANKTDSDDTDINLGHTVNP
RIRDAAGKALPDTLEVGLLAQGRLLDEELRKIPASTPASELYALSLGGDG

SRTVAGREGVRNRDLSGMLSWQVTPDQVVDFEAGFSRQGNI YAGD TQNNN
ROGVFLREADYAGDLLGQORFAARGVIRLVNHRDHFGDRPLATRESLSRAV

GTANTQGLADDGAETNRMYRENYAITHNGTWSGTSRFVAQYDSTRNNRLE
RTLAERSGPEDLVFIYLTSHGSSDHQLALDMPGLNLGDLPAAELAELLAP

EGLAGSVEGQIGADRSFSASKLENYRLSGELNLPLHALFEQVLTVGAEWN
LRORDKVLVVSACYSGGFIPPLKDERTLILTAARADRVSFGCSDDADFTY

KETLNDPSSLKQGFVGSDSLPGTPAAGSRSPKSKAEIRALYVEDNIELRP
FGRALLANALNRTDDLSKAFELAKEEVROREKEEGFEASEPQAWLPERVL

GTMLTPGLRLDDHSDFGLNWSPSLNASQTLGEYFTVKAGIARAFKAPNLY
AHWRTLRGQQAERALASREGKTGEGAAGK

QSNPNYLLYTRGNGCPIQTSSGGCYLVGNENLDAETSVNKELGIEFRRDG

SEQ ID NO: 16

MLONIRDNSQGWIAKTIIGVIIVLLSLTGFDAIIRATDHSNVAAKVNGDD WVAGLTYFRNDYKNKIVAPLDVMGQTGTGNNILQWSNAKKAVVEGLEGNL
ISLNEVQQAVDMORRQLLQRLGKDFDPSMLDDKLLKEAALKGLIERTLLL LVPLHEDLSWSTNLTYMWSKDKDTGNPLSVIPEYTLNSTLDWQASERLST
QAAKDDKFAFSDQALDQLILQTPEFQVDGKFNADRFDQVIRQMNY SRMQF QLTSTIYGRQEPPKHGTSRNTPVVSRKEVGTYGIWGVSAGYTFSENLSVR
ROMLGQEMLIGQLRAGLAGTGFVTDNELQSFARLEKQTRDFATLAIKADA GGVSNLFDKRLYRQGNSFDAGAATYNEPGRAYYVSMTTSF
SKSSVSDDEVKAFYEGHKSEFMTPEQVVVEYVELKKSSFFDQVKVKQEDL SEQ ID NO: 19

MSSRALPAVPFLLLSSCLLANAVHAAGQGDGSVIELGEQTVVATAQEETK
EALYQKEIANLSEQRDAAHILIEVNDKVGDEQAKAKIDEIKARLAKGEDF
QAPGVSIITAEDIAKRPPSNDLSQIIRTMPGVNLTGNSSSGORGNNRQID



US 2018/0201656 Al Jul. 19,2018

55
-continued -continued

IRGMGPENTLILVDGKPVS SRNSVRYGWRGERDSRGDTNWVPADQVERIE RNTSRFDTGALQHELTLGAALHKHKRDILMHMPGKTYETPRYNYGWLOPA
VIRGPAAARYGNGAAGGVVNI I TKQAGAETHGNLSVYSNFPOHKAEGASE FMPAGKQDTQSFYIQDAITYGSLTVTPSMRFDSVRNDGQANLAPI YDNPK
RMSFGLNGPLTENLSYRVYGNIAKTDSDDWDINAGHESNRTGKQAGTLPA LGHDYRAQTYSGWSPRLSVFWTATPNLAFFADYTETWRAPV IDEQYEVQN
GREGVRNKDIDGLLSWRLTPEQTLEFEAGFSRQGNI YTGDTONTNSNNYV SSTIGGSSRDLDAERTHATRGGSVINLPDLLVAGDSLQIRT TLFQNRIKD
KQMLGHETNRMYRETYSVTHRGEWDFGSSLAYLOYEKTRNSRINEGLAGG EIFRTRSVGCRQQSIDNGS IGGS CGDMLPLSNYRNLPGLTIKGFEIESFY
TEGIFDPNNAGFYTATLRDLTAHGEVNLPLHLGYEQTLTLGSEWTEQKLD DSQRLFGSLSYSWMTGKHDGAYSNPWGPNVWARD I PPPKWVAMLGLKVPE
DPSSNTONTEEGGS IPGLAGKNRSS SSSARIFSLFAEDNI ELMPGTMLTP WDAKLGWQGEFVRKTDRLPSDRY SGGMGTGSGDI YWDHAANDS YDTHRLF
GLRWDHHDIVGDNWSPSLNLSHALTERVTLKAGIARAYKAPNLYQLNPDY AEWVPAKLGLKDTRIDFTVDNLFNRS YRQPLGGDLVYSQGRNAKI SVTQF
LLYSRGQGCYGQSTSCYLRGNDGLKAETSVNKELGI EY SHDGLVAGLTYF F

RNDYKNKI ESGLSPVDHASGGKGDYANAAT YOQWENVPKAVVEGLEGTLTL SEQ ID NO: 22

MHRSLHTDAPLGAALLLALQLAPGSAAAAEEQAPVDPPTVQLQRIEVTGS
PLADGLKWSNNLTYMLQSKNKETGDVLSVTPRYTLNSMLDWQATDDLSLQ

ATIRRVDAETAVPISVLRAEELRQQGVTSTEELIGRLSGNQGVYNSSRSVG
ATVTWYGKQKPKKYDYHGDRVTGSANDQLSPYATAGLGGTYRLSKNLSLG

SATGGASFADLRGIGANKTLVLLNGRRLANNAIDGSAVDLNTIPFAAIDR
AGVDNLFDKRLFRAGNAQGVVGIDGAGAATYNEPGRTFYTSLTASF

VEVLRDGASALYGTDAIGGVINFITRKSLNEGRFDSGYASPTHDGGGNQR

SEQ ID NO: 20

MSPSRALSPLSRALLLACLGGPVLVSAGSACAAEIRTDARQYYRLPAEPL NVSASWGFGELEEDRFNVFAVANYDKQERLGAKDRGYTYNYQPGRGLDYS
EQALNHLGRQAGVLIAFSPEQTAARRSQALDGEY TLEEALAALLVGSGLE SGTAFPGNWSQGANASNPLAAGGCKGADLIPRNGICRQSLWRYLDLVPET
ARARGDGAYTLEALPVEDPANLQALTVVGDWLADASAADVFEHPGARDVV EKTSVFSRATGKLADEHNVSLEYFWSRSDNATQVGPGTLTGLQIDPGTAF
RREQFQAQGAASTREVLERIPGVSAPLNNGTGSHDLALNFGIRGLNPRLA YPGNGITPGPGGFVLDPSRPVEVNWRQSVLGPRLQOSSOQNTGORLLLGFDG
SRSTVLMDGIPVPFAPYGQPQLSLAPVSIGNMDAVDVVRGGGAVRYGPON QFAGWDYDIGASYNQNKVVDHIHSGYVDDRAAALGIANGTLNPFGPQTDA
VGGIVNFVTRAIPEDFATKLDVHSELSPSSSQDGLKTTHNVLIGGTGANG GLAYLGSHALSGDFRTSVGRVKGLDARASREI GDWFGAGPAALALGGEFR
LGGALLYSGTRGGDWREHSDTRIDDLI LKGRFQPSDEHTFSAMTQYYDGE KEAFHQDIQDFAGNVQSLGVDPAATVSGERNLKAQYAELNVPVLDSLELS
ADMPGGLGTAAYHDDPYQSTRPYDKFWGRRTLASASYEYTPNASQKLNVT AATRHDKYSDFGSTSNPKYSFRFQPFRQLVLRGAYSEGFRAPSLYELYNP
GFFTKTLRSGYLDQGRNLTLSPREYWVRGLETRFSQGFELGESRHEVGIG TFTTYTSANYDDPRLCAGGQPSQGGIANRDCAQQFYNATGGNTDLRPETA
HRYVNEASHELRYWTRADSGQLPSTGSRNDRDTRGS TEANAFYIDDRIDI RNVTLGLVYQPLRDLSVGLDFWWIRIANQIAEFPEAATFADPQAYAGRIV
GNWTITPGIRYEKIDSEQKNLLKNSKDSGRYNASLPALNVIYHLTPSWNL RKADGSIDHVVTGLANLGKVKTSGVDLSLDYRFPASRYGQFGLDLQGTYV
YANTEGSFGTVQYSQMGKAVRSGDIEPEKARTWELGSRYDDGILRAELGA SRYDFQQQIGGQYLDNVGDFQGVGVIARWKHVANATWSRDAWQATLSNRY
FLINFDNQYESNQQTDSVTARGKTRHKGIEAAIAYDLADLDPLLSGFDVY TSGYNDYDRASHGKVGSWNLWDLAGSYRLSHALGLTLGVKNLFDREPPFES
ASYAYVDASIREDGPNKGNQVPFSSKHKGTLGANYRTGAWSYNLDGSFQT NQTYTFQSGYDPRYTDPYGRILFGRLSYSF

SQYADNANTESESADGS TGRIAGWMVWSARGTYDFGPQLNDLKLGLGVKN SEQ ID NO: 23

MVRLRTLVRAIAAASVLTSGMAHGLGLGEITLKSALNGLDAEIELLEVRD
LFDRRYYTRSFDDNNKGLYVGQPRTLYVQASVGF
LGSGEVIPSLASPEEFSKAGVDRLYYLTDLKFTPVVKPNGKSVIRVTSSK
SEQ ID NO: 21

MTLPFTRAAWRPLCSAAVLGAALWAAGASAAERRFDLPAQPLAASLSRLA PVQEPYLNFLVQVLWPNGRLLREYTVLLDPPLYSPQAAASAPQAPVSAPR
QOAQVQVLFDESLLRGLRAPALSGSYGVREALERLLVGSELELVEAGGGY ATGAPRAPQAPAPVRTTAPAGSDTYRTVSNDTLWEIAQRNRTDRVSVPQA
VVRRRQVDAYSDNALQLDAQTIVGNGREVDASNVGRSTLTRRDIERQQAD MLAFQELNPGAFVDGNINRLKSGQVLRIPTEQQOMLERSPREALSQVQAQN
NIPSLLQTLPGVTMGGSPKPGGQTTNIWGLGDAEDVPY TLDGAQKSGFER QSWRGSRNPAAGSAGAQLDATQRNAAGSAPSKVDATDNLRLVSGEGKASK
YOQOGTVFIEPEMIKRIEVEKGPHSVFTGNGGFGGTVHMETKDAPDLLREG GADKGGKGDSKAIADTLAVTKESLDS TRRENEELQSRMODLQSQLDKLQK
RDVGAMLKYGYHSNDQQKIYSGAVFGRSEDRRVDALLYLNGRDGRDMKLA LIQLKDAQLAKLQGQOLGAEGQGAAQPNAALPDASQPNAAAQAPAQPGTPA
DNLPLSPTDYPINPKRLPNSAQDEKTGLFKLNLHPTEEHDLGFTYLRSKS AAAPTPAPAGEAPAAPAQPPVAPPPAPAAEKPPAPAVPAPAPVQAAEQPA
SRWTPFSASSYPTPPSQWTIDRYGYELGLTRLLAHRDTTDTTWTGKYNYH PSFLDELLANPLWLAVIGGSALLALLVLLMILSRRNAQKEKEEAQAFAAD

PLDNPWIDLQLSYSDARTEQLDRREDTAFYQLATGGKRMRTEYQDKVLEL TGEEQEDALDLGKDGFDDLTLDEPEPQVAAVAPQVEKTTAQTSDALGEAD
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IYIAYGRFNQAAELLONAT YDEPQRTDLRLKLMEVYAEMGDREGFARONE
LREIGGAQPQVEQLKSRYPAMVAVAAVAGLAGAKLAQDELDSFSLDDLSL
DDSGHAAKPDAAGQODLDDAFDLSLDDLGGDDVQADLKSDSGALDDLTLDS
DLDLAASTPADKPVDDLDFGLDFAELAETPSQPKHDDLGDFSLDLDAPED
KLSDDDFLLSLNDEVPAAAPADNEF TLDTEAAEEPALS LPDDFDLSLADE
PTEPAAPEKGEDSFAAQLDEVSAQLDELASNLDEPKSATPSFSAEDAAVA
SALDGDADDDFDFLSGADEAATKLDLARAY IDMGDSEGARDILDEVLAEG
NDSQQAEARELLERLA

SEQ ID NO: 24
MTDDHSFRPRPTSLSAALLLGAWIAQPATAAYVEAGRPGDPASWRSAEYQ

QDWGLERMRADQAYAAGIDGQGVKIGEMDSGFDPSHPDTPASRYQPVTAS
GTYVDGTPFSVSGAMNGNNDSHGTHVGGTLGASRDGVGMHGVAYAARQVYV
ANTNQNDSFLFGPTPDPNYFKAAYQALADAGVRAINNSWGSQPKVSYETL
DGLHAAYAQHYGRSTWLDAAAGVSRQGVINVFSAGNSGYANASVRSALPY
FQPDLEGHWLAVSGLDQONGQRYNRCGIAKYWCITTPGRLINS TMPGGGY
ANKSGTSMAAPHATGALALVMQRYPLNNEQALQVLLTTATQLDGTPTGAP
TDTVGWGVPDLGRAMHGPGQLLGRFEANLPAGLRDEWSNPISDSALLQRQ
AEDAAEHAAWQRTLKDKGWENGLPAGASQQERTDYAIGMARDQAAAQRQY
QGSLVKAGAGSLVLSGDSTYRGPTLVDGGLLSVDGSLLSAVEVNAGGTLG
GSGRIGGLLARSGGTVAAGNS IGTLEVAGDLRFESGSTYAVELSESASDR
IVASGKASIAGGNVTLAMENSPDLLSQSQVESLVGRRYDILDAAGGIDGR
FDAVLPNYLFLGGTLDYAANATIRLDIGRNGTTLASVAQTPNQAAVAGAVE
TLGAGNPVYESLLLSENAATAQRAFQQLSGEIYPALAGLLLNDSRYLRDS
VGERLRQTSDGEAGGEAPEGWFKALGSWGKSADGSHGSEGYRHSVGGFLL
GVDSQVASDTRLGLVAGYSNSSLNMDSSLQSSASIDSYHLGAYLGRQLQQ
WRLSLGAAHAWHRAEVKRDLQYGAVAGKQKAKLDAQSSQLFAEAAYALGW
RSLELEPFAGLAYVHVASDDFRERGSAAALEGGDDNLDAAFTTLGLRAKR
HFELDAGRRLALSGTLGWRHNLSDT TPQRHLAFASGSQPFSVESVALSRD
AALLGVDASLAVNREVSVRLGYNGLLGSREKDHGVGLAVDWRFE

SEQ ID NO: 25
MKRMLINATQPEELRVALVDGQRLFDLDIESGAREQKKANIYKGRITRVE

PSLEAAFVDFGAERHGFLPLKEISREYFKKSPEGRINIKEVLSEGQEVIV
QVEKEERGNKGAALTTFISLAGRYLVLMPNNPRAGGISRRIEGEERNELR
EALNGLNAPADMGLIVRTAGLGRSTEELOQWDLDYLLQLWSAIKEASGERG
APFLIYQESNVIIRAIRDYLRQDIGEVLIDSIDAQEEALNFIRQVMPQYA
SKVKLYQDSVPLFNRFQIESQIETAFQREVKLPSGGSIVIDPTEALVSID
INSARATKGGDIEETALQTNLEAAEEIARQLRLRDIGGLIVIDFIDMTPA
KNOQRAVEERVREALEADRARVQVGRISRFGLLEMSRQRLRPSLGETSGIV
CPRCNGQGIIRDVESLSLAILRLIEEEALKDRTAEVRARVPFQVAAFLLN

EKRNAITKIELRTRARIFILPDDHLETPHFEVQRLRDDSPELVAGQTSYE

56
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MATVEHEEAQPVSSTRTLVRQEAAVKTVAPQQPAPQHTEAPVEPAKPMPE
PSLFQGLVKSLVGLFAGKDQPAAKPAETSKPAAERQTRQDERRNGRQQNR
RRDGRDGNRRDEERKPREERAERQPREERAERPNREERSERRREERAERP
AREERQPREGREERAERTPREERQPREGREGREERS ERRREERAERPARE
ERQPREGREERAERPAREERQPREDRQARDAAALEAEALPNDESLEQDEQ
DDTDGERPRRRSRGORRRSNRRERQREVSGELEGSEATDNAAAPLNTVAA
AAAAGIAVASEAVEANVEQAPATTSEAASETTASDETDASTSEAVETQGA
DSEANTGETADIEAPVTVSVVRDEADQS TLLVAQATEEAPFASESVESRE
DAESAVQPATEAAEEVAAPVPVEVAAPSEPAATEEPTPATAAVPANATGR
ALNDPREKRRLQREAERLAREAAAAAEAAAQAAPAVEEI PAVASEEASAQ
EEPAAPQAEEITQADVPSQADEAQEAVQAEPEASGEGAADTEHAKKTEES
ETSRPHA

SEQ ID NO: 26
MKSVLHQIGKTSLAAALSGAVLLSAQTTHAAALSVSQQPLMLIQGVAPNM

LVTLDDSGSMAFAYAPDSISGYGNYTFFASNSFNPMYFDPNTQYKLPKKL
TLVNGQVQIQDYPAPNFSSAWRNGFTRSGSINLSNSYKVTIEYGRGYDKE
STIKADAAYYYDFTGSSSCNRTNQACYTRRYVSTEQRQNFANWYSFYRTR
ALATQTAANLAFYSLPENARVSWQLLNDSNCNQMGSGSSSGNCFSNYLRD
FTGQHRVNFFNWLEKLSVNGGTPLRQAMTRAGEFLKKTGVNGPYAYRPGT
QTAPEYSCRGSYHILMTDGLWNNDSANVGNADSTARNLPDGKSYSSQTPY
RDGTFDTLADQAFHYWATDARPDIDDNIKPYIPYPDQANPSAEYWNPRND
PATWQHMVTYTLGLGLTTSLTSPRWEGSTFSGGYNDIVAGNLSWPRASNN
DSNNVYDLWHAAVNSRGEFFSADSPDQLVAAFQDILNRISGKDLPASRPA
ISSSLQEDDTGDKLTRFAYQTSFASDKNWAGDLTRYSLTTQDKATVQTKL
WSAQSILDAMPNGGAGRKIMMAGSGTSGLKEFTWGSLSADQQRQLNRDPD
RNDVADTKGQDRVAFLRGDRRKENSDNFRTRNSILGDIINSSPATVGKAQ
YLTYLAQPIEPSGNYSTFAEAQKTRAPRVYVGANDGMLHGFDTDGNETFA
FIPSAVFEKLHKLTARGYQGGAHQFYVDGSPVVADAFFGGAWHTVLIGSL
RAGGKGLFALDVTDPANIKLLWEIGVDQEPDLGYSFPKPTVARLHNGKWA
VVTGNGYSSLNDKAALLIIDLETGAI TRKLEVTGRTGVPNGLS SPRLADN
NSDGVADYAYAGDLQGNLWRFDLIAGKVNQDDPFSRANDGPAVASSFRVS
FGGQPLYSAVDSAGAAQAI TAAPSLVRHPTRKGYIVIFGTGKYFENADAR
ADTSRAQTLYGIWDQQTKGEAAGSTPRLTRGNLQQQTLDLOADSTFASTA
RTIRIASQNPVNWLNNDGS TKQSGWYLDFMVNGTLKGEMLIEDMIAIGQV
VLLQTITPNDDPCADGASNWTYGLDPYTGGRTSFTVFDLARQGVVDSKSD
YSYNKQNVAVSGTEQKGLGGLTLSTNEQGNPEVCSSGECLTVNPGPNTRG
RONWRPIEGKN

SEQ ID NO: 27
MKILAIRLKNLASLAGEQEIDFTREPLSSAGLFAITGPTGAGKSTVLDAL

CLALFGSTPRLESTSASSKVPDGRNELSSNDERNLLRRGCASGYAEVDEV
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GIDGHRYRARWETRRSRDKADGALQKSQOSLODLETQOMLAANKKSEFRE
QLEQKLGLNFAQFTRAVLLAQSEFSAFLKASDNDRGALLEKLTDTGLYSQ
LSKAAYQRASQADEQRKQLEQRLEGSLPLAEQARAGLEAALESHAQARLQ
EQOALQRLEGQOOWFTEEQRLLQSCEHAQGQLAEARQAWDALATERETLQ
WLERLAPVRGLI ERLKQLEQELRHSEQQQRQRTEQQAAGT ERLQGLOARL
QEARERQAQADNHLRQAQAPLREAFQLESEARRLERTLAERQELHRQSNQ
RHAQQOSDAARQLDMEQQORHVAEQAQLQAALRD SQALAALGDAWVTHOGQL
ATFVQRRORALESQAQLPELEKSLAHAGEPLERLQAQWTALHGSEPDDLA
ARLVELRRQTDS LERQQALHKEWQQOVLDQRAGLARRLGELDQRMVEQEQA
LLDLKRQGSQCAEEVKAAEQALQVTRELLORQRLARSASVEQLRAGLVDG
EACPVCGSQEHPYHHSEQLLAALGEHDDQEQVRAEQSLERLRQTLVGLRE
GYSSQRERLNQSRQEQQELTGOLAALDROLDQWT LPEELRLLQPSAQLEW
LAQRLDDLAGQRQQCQRDFDRLIARQROTQOLQOELRAAETILOQRQQAL
TEQRQRYEHLQQQOVEEDSQQLRPLLSDEHWQRWOADPLRTFQALGES TEQ
RRQOOARLQQTEQRLOELKQRCDES SWQLKQSDEQRNEARQAEERAQAEL
AELNGRLGAHLGQHACAQDWQLSLEHAAQAAQSAVETLQAPLDSLREEQL
RLAEALEHLQQQRORQODEFQRLOADWQAWRERQDNLDDSRLDALLGLSE
EQATOWREQLQRLQEEI TRQQTLEAERQAQLLQHRRORPETDREALEDNL
RQQRERLAASEQAYLETYSQLOADNQRREQSQALLAELERARAEFRRWGR
LNELIGSSSGDKFRRIAQGYNLDLLVQHSNVQLROLARRYRLORGGSELG
LLVVDTEMGDELRSVYSLSGGETFLISLALALGLASMASSKLRIESLFID
EGFGSLDPESLQLAMDALDNLQAQGRKVAVISHVQEMHERIPVQVRVQRE

GNGMSSLKVVG

SEQ ID NO: 28

MSIQAKVTPIDQSISSAAAVEVPENGILKLSQSSNVALDVAPESVAGYSK

SGSDLIVQLKTGESVRIANFYAEGQPSSQLFLADKDKLVAVDLPPVAADG

PLMAGYIPQESLAGFESLTGAGVLGGMSAGTALLVGAAATIGAGVAISNSS

GGGGGGGSSVPPDTTPPKAASGLKIAPDGS ST SGQAEAGASVGIDTNGDG

KPDLTVIADANGNFTAPLNPPLTNGQTVTVVVTDPAGNASPPAQVTAPDT

TAPAPATDVQVAPDGSSVTGKAEPGSTVGVDTDGDGQPDTTVVVGPGGSF

EVPLNPPLTNGETVTVIVTDPAGNNSTPVTVEAPDTTAPAPATDVQVAPD

GSSVTGNAEPGATVGVDTDGDGQPDTTVVVGPGGSFEVPLNPPLTNGETV

TVIVIDPAGNSSTPVTAEAPDFPDAPQVNASNGSVLSGTAEAGVTIVITD

GNGNPIGQTSADANGNWSFPGSQLPDGTVVNVVARDAAGNSSPATSITVD

GVAPNAPVVEPSNGSELSGTAEPGSSVTLTDGNGNPIGQTTADANGNWSF

TPSTPLPDGTVVNVVARDAAGNS SPPASVTVDAVAPATPTVDPSNGTTLS

GAEPGSSVTLTDGNGNP IGQVTADGSGNWTFTPSTPLPNGTVVNATATDP

SGNASSPASVTVDAVAPATPVVNPSNGTTLSGTAEPGATVTLTDGNGNP I

GQVTADGSGNWSFTPTTPLPNGTVVNATATDASGNTSAGSSVTVDSVAPA
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TPVINPSNGTTLSGTAEPGSSVTLTDGNGNPIGQVTADGSGNWSFTPSTP

LADGTVVNATATDPAGNTSGQGS TTVDGVAPTTPTVNLSNGSSLSGTAEP
GSTVILTDGNGNPIAEVTADGSGNWTYTPSTPIANGTVVNVVAQDAAGNS
SPGASVTVDSQAPAAPVVNPSNGTTLSGTAEPGATVTLTDGNGNPIGQVT
ADGSGNWSFTPGTPLANGTVVNATASDPTGNTSAPASTTVDSVAPAAPVV
NPSNGAEISGTAEPGATVTLTDGSGNPIGQVTADGSGNWSFTPSTPLADG
TVVNATATDPAGNTGGQGS TTVDAIAPATPTVNLSNGSSLSGTAEPGSTV
ILTDGNGNPIAEVTADGSGNWTYTPSTPIANGTVVNVVAQDASGNSSPPA
TVTVDSSAPPAPVINPSNGVVISGTAEAGATVTLTDAGGNP IGQVTADGS
GNWSFTPGTPLANGTVIVATATDPTGNTGPQAATTVDAVAPPAPVIDPSN
GTTISGTAEAGAKVILTDGNGNPIGETTADGSGNWSFTPGTPLANGTVVN
AVAQDPAGNTGPQGSTTVDAVAPNTPVVNPSNGNLLNGTAEPGSTVTLTD
GNGNPIGQTTADGSGNWSFTPGSQLPNGTVVNVTASDAAGNTSLPATTTV
DSSLPSIPQVDPSNGSVISGTADAGNTIIITDGNGNPIGQVTADGSGNWS
FTPGIPLPDGTVVNVVARSPSNVDSAPAVITVDGVAPAAPVIDPSNGTEI
SGTAEAGATVILTDGGGNPIGQATADGSGNWTFTPSTPLANGTVINAVAQ
DPAGNTSGPASVTVDAIAPPAPVINPSNGVVISGTAEAGATVILTDGNGN
PIGQVTADGSGNWSFTPGTPLANGSVINALAQDAAGNNSSPTSATVDSLA
PAAPVIDPSNGSVIAGTAEAGATVILTDGNGNPIGQVTADGSGNWSFTPG
TPLSNGTVVNAVAQDAAGNTSGPVSTTVDAVAPATPVIDPSNGVELSGTA
EPGVRVILTDGNGNPIGQTLADGSGNWSFTPGTPLANGTVVNAVAQDPAG
NTSGPASTTVDTVAPATPVINPSNGSVITGTAEVGAKVILTDGNGNPIGE
TTADGSGNWTFTPGTPLANGTVINAVAEDAAGNASGPASTTVDSVAPSAP
LLSISADGALLTGTAEPNSQVRIVVNGDTANPITVTVDGAGNFSLPFAPP
LITGELIAGVAVDAAGNVSGPATINAPDLAPPTISVPEAADTWINAAEIG
DGIQVDVTVRPTMQVGQVVTVKFAGONGYEAEVSHTLTAGDIAAGNLTLT
LTPPGGMGPFPEGASTVTADINGGTASTPVPFTIDTIPPATPVLSLVGNI
LTISAEPGTELTVTVDVGGVTATATVTADNSGLASLNLLTDLDIDFSWDQ
LLNAQVSVVGRDPAGNPSNTASIGVGTSIEQPVTIGNFGLDVSLNPLNPR
FGFSGTTEPDSSVVIRVITPALNVELLPIQADSSGNFSLNLLSPTILTQL
GLNITDILNLGSQ1SFNLVSTDSNGNDSAAYGITLTPNGLSLNIGQIDVN
GTSGDDVLSGANGSSEHINGGDGSDLIFNVGTGDHVVAGNGNDTIQITAT
DFVSIDGGAGFDTLVLANGIDLDYNAVGVGTLSNLERIDLGKGDSGSVLT
LTAAEVDAITDANNTLQITGENNDTLNVVGAVNTGTTQLINGITYDVYTF

GSTTLLIEDNTVQVVV

SEQ ID NO: 29

MDIRSPLNQCIALSLAGILFLNPIVAAAAGLALDKAAGGNTGLGQAGNGV

PIVNIATPNDAGLSNNHFRDYNVGANGLILNNATGKTQGTQLGGI ILGNP

NLKGQAAQVILNQVTGGNRSTLAGYTEVAGQSARVIVANPHGI TCQGCGF

INTPRATLTTGKPIMDGQRLERFQVDGGDIVVEGAELNVGNLEQFDLITR
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SAKLNAKLYAKNLNIVTGRNDVQADSLOATPRAADGSEKPQLAIDSSALG
GMYAGAIRLVGTEQGVGVRLAGDMAASGGDIRIDASGKLSLAQASSQGDL
KIAAQAVELNGKTYAGGSAEIRSAEELVNRQSLAARERIVLEAAHIDNAG
VIEAGVEPDERRNARGDLELRSGTLRNAGSLVASRALEAKASQALDNQGG
SLKGATVRVDAGHLDNRGGKLLAEGELRVEAS SLDNRQDGLLOSRDRAVY
KTRGDLDNRGGQOVIGLNDLEVGAATLDNGQQGLLGSQQSTRVSAQALVNR
GDGEVSGKRVEARVGSLDNRGGKLIGDDLLVVASGAIDNRLGLFSAANRL
DLRARSLDNSGKGTLSSRGGLEVSLGGLLDNRDEGNLLSQGAQRVTVGQL
DNRAGGLLSSRSELNVHGASLDNRGGVLVADAGLSATGGAFDNRDGGSAS
GKAGVRVEVASLRNDQGGKLLSDGRLDLAANAVGNAGGRIAAKGDLQATL
GSLAQQGGELVSEKTLKVAADTLDNSQSGLIAANGGIATEARQVDNRAGE
ISSTSKVAVNAREQLDNRGGKVIGDSGLRLTVQRLLNQAKGVLAGRDGLS
LDGGELFNGDGGRLDSQNSLSVS LGGVLDNQGGALVSEGSLTARAARLDN
RGGTFSSAGALALTSQAALDNQGGRLLSDAGVTLQGASLDNSRSGVISAK
GAVDIRTGVLDNSRNGGIGSNAGITLVAARLDNGQQGRVSAKGLLDANLK
GLDQRGGGVLISETGVTLDLNGGTLVNRDGGLIATPGALLLRQLGAVDNG
AGGEISSDRAFTLAAASLDNRGGRLIGAANLTLRIAQALDNSLAGVISGA
AGLDIAAARLDNSAKGTLASRAGIDLRVDGALDNHAEGTVSGARLTLASA
SLDNSGKGLLSGNAGLSVATGALDNAEGGQLI SQGVLDVS SADLDNRGGA
LSGKQSLRLSAANLDNRGGLLTSDGELELTAGRVDSADGGEISARGDLRL
TVERLVQRQGRLVGERGVSLDLRGGDLDNQGGLI SARGPLSIERLSVLDN
RQGGEISSQQGFELLARRIDNGQOQOGRI I SAGKLRLDADALGNAGAGLLSG
WQGLTVTGGSLDNSAGGTLSSKDGELAT SLGGALDNHGQGALV SKGAQRT
DAASLDNAQGIVSGESDVTLS IAGKLDNGQGGLYV SAQRALSFERDDTLLN
NAGGRINGGSLLLKGASLDNSDGQLISQGRLDAILGGALVNTGAARLASG
GDLLLRSASVDNRGGKLVSQGLLEI SAGSLDNSASGTLASQAGMSLRLGG
GALRNQQODGLIFSQAGALDVQAGSLDNROGTLOAQGDNRLRIGGALDNQG
GRLDSRAGNLDLQSGSLDNGAGGVLNS AKGWLKLVTGLFDNSAGVTQAQS
LEIRAGQGVRNQQGHLSALGGDNRIVTADFDNQGGGLYASGLLSLDGQRF
LNQGAAAGQGGKVGAGRIDFSLAGALANRFGQLESESELHLRAAATIDNSG
GSLRALGRSGSTRLVAGGLNNAYGVLESANODLDLOLGSLANAGGRILHT
GNGTFGLDSGQVIRAGGELTTNGLLDIRASEWTNSSVLOAGRLNLDIGTF
RQTAEGKLLAVQSFTGRGGDWSNDGLLASDGS FRLDLSGGYRGNGRATSL
GDFALNAASLDLGNAAS LAGGANVTLGAGNLLVNRGRI TAAGDLVASAAS
LNNYGTLGGGGNLRLNAPALLNERGLLFSGADMTLRAGDI TNLYGDVYSL
GRLDIARDDAGNRAASLRNLSGVIESGKDFSLRASLIENRRAVLESKSGL
YTAKMEQTACIEGVNAGDCSGKRNATIWTITQRDKTEVTAS SAMGOLLAGG
DFAIDGGTLNNLSSLIGSGGNLTANLEVLDNQGLETGELETIRVLRTARG

GDIGGIDQKSRNFTNLYWYQSANFDPARAGEI PAALNAILSDWSFEYEFP
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SKGPTPISSGDQS YAAVIQAAGDVTVNASTRIDNGVTRPGY TFVGSGRQV
GDSAVGGESGVSVVVPLTSQLPPDLARRQVNPVTLPGFSLPQGDNGLFRLS
SRFAEDGNGSAALGAGADRTQGGSGV SVEQQGAGNAAGTHOGOGVRVDGL
AGAANVQGQGGS TLGGSLPGVARVQGVPGNATPSASKYLIETNPALTELK
QFLNSDYLLSGLGMNPDDSKKRLGDGLY EQRLIRDAVVARTGORY IDGLS
SDEALFRYLMDNATAYKDQLHLQLGVGLSAEQMAALTHD IVWLEEVEVNG
EKVLAPVVYLAQAEGRLAPNGALIQGRDVKLV SGGDLHNVGTLRARNDLS
ATADNLDNSGLIEAGKRLDLLAGDSIRNRQGGVIAGRDSLTALTGDVINE
RSVTRYDSALDGRTWERSFADSAARVEAANSLNVQAGRDIANLGGVLOSR
GDLSLDAGRDVTVAAVEDRQGOTRWS TSRLOSVTQLGAEVSAGRDLNVSA
GRDLTAVASTLEARRDIALSAGRDVTLAAAANEEHAYSKTRKVTYQEDKV
AQQGTRVDAGGDLAINAGQODLRLIASQASAGDEAYLVAGDKLELLAANDS
NYYLYDKKKKGDFGRKETRRDEVTDVKAVGSQISSGGDLTLLSGGDOTYQ
GAKLESGNDLAIVSGGAVTFEAVKDLHOESHEKS KGDLAWNSAKGKGQTD
ETLRQTQIVAQGNLAIKAVEGLKIDLKHIDQKTVSQTIDAMVQADPQLAW
LKEAEQRGDVDWRMVQEVHDSWKYSNSGMGPATQIAVATAAAATGGMAAA
GALSGAGVGASSFAMGAGVGAAGSLSGTAAVSLINNKGDLGKVLKDSFSS
DSLKQIAIASLTGGLTAEYFDGILQTKTDPLTGKVTVDLSSLSGVGRFAA
NQAMQNATSTVLSQALGQGGS LNEALKSALYNSFAAAGFNFVGDIGQEYS
LKPGDPSMVTMHALMGGLAAQVS GGDFATGAAAAGANEALVAKLDQAFKS
LSPENREAMVTMGSQLVGVLAAAVRDPDVTGKALES AAWVAKNS TQYNFL
NHQDVADLDNALQKCKSQGNCRQVEEEFKARSDENRRRLNGCVAVGNCAE
IRAEIDAGSTALNELVARQETANPGGSDSDIAYGFLMGRNVVDWT TAGQL
HLEQTANLWWNGNPQWQKEVGAYLDQTGFNPFGI GVPAMGGAAGKVTAKA
LMNALKAGELPKGEVAPGKANLPTIGALADAEAGMPYTHPVKLAAKATGT
AGKIKIEAGAIPDANEVRAGQGLSGLGYDVTHQTTASAKGI QGQRTADLH
VDGLGS IDVYTPKNLDPTKIVRAIEKKSNQAGGVLVQADLPSTDMSS IAA

RMWGKTNAQSIKTIFFQKPDGSLVRFDRPAGGG

SEQ ID NO: 30

MDIRSPLNQCIALSLAGILFLNPIVAAAAGLALDKAAGGNTGLGQAGNGV

PIVNIATPNGAGLSNNHFRDYNVGANGLILNNATGKTQGTQLGGI ILGNP

NLKGQAAQVILNQVTGGNRSTLAGYTEVAGQSARVIVANPHGI TCQGCGF

INTPRATLTTGKPIMDGQRLERFQVDGGDIVVEGAELNVGNLEQFDLITR

SAKLNAKLYAKNLNIVTGRNDVQADSLOATPRAADGSEKPQLAIDSSALG

GMYAGAIRLVGTEQGVGVKLAGDMAASGGDIRIDASGKLSLAQASSQGDL

KIAAQAVELNGKTYAGGSAEIRSAEELVNRQSLAARERIALEAAHIDNAG

VIEAGVEPDERRNARGDLELRSGTLRNAGSLVASRALEAKASQALDNQGG

SLKGATVRVDGGHLDNRGGKLLAEGELRVEAS SLDNRQDGLLQSRDRAVV

KTRGDLDNRGGQVVGLNELQVQAAALDNRSAGLLSSKGDMDIEFARLDNS
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AGGKLVSERRTLLKADRLDNRSGRIVAGQODLDLSSRLIDNRAGDISSTSR

VVASAREQLDNRGGKIVGDSGLDITTPRMLNQDKGVLASRDGLRLSATEL
FNGAGGLLSSQKGIDVSLAGAFDNQAGSLDSRGFLTVKSAWLDNQGGTLS
SAGALAVTSQGALNNQGGRLASDAGLSLSSASLDNSQAGAISGKGAVEIR
TGNLNNSRKASIGSDAGLTLVAARVDNSQAGRIAAKGVIDADLQGLDQHD
RGNLVSDTGITLDLNKGSLVNRAQGLIATPGTLLLRQLGVVDNSGGEISS
DRAFTLATSALNNQGGRLLSGGALTLRIAQALDNSLEGIVSGAGGLDIQA
FVLDNRSGSIGSKGAIDIGVTRLENDAGTLIAERGLKLVADEANSSKGRI
AANGSLHAKVGTLSQKGGELTSQDSLTLDLGILNNNAGRIAGNQGVDITA
RQVDNSVGEIASQGVVALNLTEQLDNRGGKIVGDSGLGITAPHVLNQDKG
VLASRDGLRLSATELFNGAGGLLSSQKGIDVSLAGAFDNQAGSLDSRGFL
TVKSAWLDNQGGTLSSAGALAVTSQGALNNQGGRLASDAGLSLSSASLDN
SQAGATISGKGAVEIRTGNLNNSRKASIGSDAGLTLVAARVDNSQAGRIAA
KGAIDAALQGLDQHDRGSLVSDTGI TLDLNKGSLVNRAQGLIATPGTLLL
ROLGVVDNSGGEISSDRAFTLATSALNNQGGRLLSGGALTLRIAQALDNS
LEGIVSGAGGLDIQAFVLDNRSGSIGSKGAIDIGVTRLENDAGTLIAERG
LKLAADEANNSKGRIVAKDELRAKLGALVONGGELTTQGALALDADKVDN
GAGRIAGNRGVVIDARQVDNRAGEIASQGVATLNLTEQLDNRGGKVVADS
GLGITAPRVLNQDKGVIASRDGLRLSGTELFNGNAGLLSSQRHIEVTLDG
VLDNQGKGALLSDGTLTVSAGRIHNQDATLSSAGALRLSSQEAVDNRGGK
LVTDSSLRLTSASLDNSRSGIISANAAAEIHTGVLNNSQKGNLGSNDGLG
LIATEVDNSQEGRITAKGMIDANIKGLDQQGKGRLVSNAGIILDLNEGTL
ANGAQGLIATPGTLLLRQLGMVDNSGGEISSDRAFTLTTSALTNQGGRLR
SGGVLTLRIAQALDNSLEGVLSGTGGLDIRALALDNRSGSIGSKGAVDID
VSRLENDDGDLLSEGRLKLTAERANSVRGRIAARGDLHASVTAFNQAGGE
LSSEGALMLEADSLDNRSGGLVSADGNLTVSARRIDNRAGEIASPGQVTL
DVAEQLDNRGKAIGDSGLRLAAPRVLNQDGGVLASRDGLRLNGAELFNGN
GGLLSSQQSIDVILDGVLGNQAGSLSSQGRLSVKSGRLDNQGGAVSSAGT
LSLSSQGALNNQGGRVVTDAGAVLRSASLDNSQGGIVSAKGAAEIRTGSL
NNSQKGGIGSGAGLALVADLVDNSQNGRITAKGAIDANLKGLDQQGSGRL
VSDTAIALDLRGGELVNRAQGLIATPGALLLRQLGVVDNSGGGEISSDRS
FTLAATALSNRGGRVISGDSLTLRIAQALDNSLQGVLSASGGLDVAALVE
DNHSGIVASKGDTHIGVNRLENEAGRVVSEGALDLTAKQVSSAKGRIAAK
GDLOVTVGTLEQQGGELASQGTLTLDADSLDNRNGGLV SADGGVTAEARQ
IDNRGGEISSVAKVALAVREQLDNRGGKVIGDSELSLTVQRLLNQAKGVL
ASRDGLHLDGAELLNGDGGLLSSQRLVDVTLSGALDNQGSGALVSEESLT
VKADQVNNQAGTFSSAGSLLVTSRGELNNQGGRLVTDAGATLNSTGFDNS
RAGLVSAKGAVAIRTGALNNSQKGS IGGNTGVTLVAGLVDNGREGRISTK

GTLDANLKGLLQQGGGSLVGERGVTLDLNGGTLDNHDLGLVSTPGALLLR
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QLGMVDNSVGGET SSDRAFTLAANTLNNQGGRLI SSEALTLRIAKTLDNS

LKGQVLATDGLAI ESQVLDNRAGTIGSKGDARISVTSLDNAEQGS LVSEG
RLELVADQVSNGNQGRI AARGVLEAAVGTLLOQGGELVSQGSLDLRADTL
DNSQSGLIAANGGIAIEARQVDNRAGEI SSTSKVAVNAREQLDNRGGKV I
GDSGLRLTVQRLLNQAKGVLAGRDGLSLDGGELFNGDGGRLDSQNSLSVS
LGGVLDNQGGALVSEGS LTARAARLDNRGGTF SSAGALALTSQAVLDNQG
GRLLSDAGVTLKGASLDNSRSGVISAKGAVDIRTGVLDNSRNGGIGSNAG
ITLVAARLDNGQQGRVSAKGLLDANLKGLDQRGGGVLVSETGVTLDLNGG
TLVNRDGGLIATPGALLLRQLGAVDNGAGGEI SSDRAFTLAAASLDNRGG
RLIGADSLTLRIAQADNSLAGVISGAAGLDIAAARLDNSAKGTLASRAGT
DLRVDGALDNHAEGTVS GARLTLASASLDNSGKGLLSGNAGLSVATGALD
NAEGGQLI SQGVLDVSSADLDNRGGALS GKQS LRLS AANLDNRGGLLTSD
GEELTAGRVDSADGGEI SARGDLRLTVERLVQRQGRLIGERGVSLDLRGG
DLDNQGGLISARGPLSIERLNVLDNRQGGEI Y SQQGFELLARR IDNGQQOG
RIISAGKLRLDADALGNAGAGLLSGWQGLTVTGGSLDNSAGGTLS SKDGE
LAISLGGALDNHGQGALVSKGAQRIDAASLDNAQGIVSGESDVTLSIAGK
LDNGQGGLVSAQRALSFERDD TLLNNAGGRINGGSLLLKGASLDNSDGOL
ISQGRLDAILGGALVNAGAARLASGGDLLLRSASVDNRGGKLVSQGLLET
SAGSLDNSASGTLASQADMSLRLGGGALRNQQODGLI FSQAGALEVQAGSL
DNRQGTLQAQGDNRLRI GGALDNQAGRLDSRAGNLDLQSGS LDNGAGGVL
NSAKGWLKLVTGLEDNS AGVTQAQSLEI RAGQGVRNQQGHL SALGGDNR I
VTADFDNQGGGLYASGLLS LDGORFLNQGAAAGQGGKVGAGRIDFSLAGA
LANRFGQLESESELHLRAAAIDNSGGSLRALGRSGS TRLVAGDLNNAYGY
LESANQDLDLQLGSLANAGGRILHTGNG TFGLDSGQVIRAGGELT TNGLL
DIRASEWTNSSVLQAGRLNLDIGTFRQTAEGKLLAVQSFTGRGGDWSNDG
LLASNGSLRLELSGGYRGNGRATSLGDFALNAASLDLGNAASLAGGANVT
LGAGNLLVNRGRI TAAGDLVASAASLNNYGTLGGGGNLRLNAPALLNERG
LLFSGADMTLRAGDI TNLYGDVYSLGRLDIARDDAGGWANRLENI SGNLE
STGDMRFSVSSLLNRRETLEI EGDLONSAIGVRCTGCOLSERWGKTRSSS
ELVWIREYKSTLGDSSAAAST TAGRDLLVVGASLONIASNI SAVRDATLS
LSNFENKGYALGEYAVRGVYSPPSKFGEELLMRI LAYNAVNDPSYGEGYA
STGGRLPNIHYFDKNFNEKVS PLEVIHGNGKNGGPGWHL YFGTLDVEYPD
TDRWNKAIGRIPAPNYSSKKTDAIPDLLKGLAPLDELTINKGANS TVGAV
VQAGGRVTVNAAESFNNSVLQGFQAVOETQLPHODIAVS STTSAVVTLKS
QLPADLARQQINPLTLPGFSLPQGONGLFRLASQGAQVNQASGALKSASD
LTQSGHGVSVSAQTGSGASGWS TQARRVGDDRVTSLAGSAYQGRVAEATD
ALRASAPI SGDGGNTGRFQAGEHQAT TGLGGLVEGNASGHS GNGVILADL
RGGLPSFSSLPASDHVQGTVPGHDGNGT I LANWQGAQATVQASPS TVRVE

GVVSSPGGNGSILADLPAEQSSVQALPSAVRAQGSLPRLEERSALLAEPP
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VGQPALQTLPSVARVEGVPSNATPSNSHKYLI ETNPALTELKQFLNSDYL

LGGLGINPDDSKKRLGDGLYEQRLVREAIVQRTGQRFIAGLNSDEAMFRY
LMDNATIASKDVLGLTPGVTLSAAQVAALTHDIVWLEEVEVNGEKVLAPVV
YLAQAEGRLGPNGALIQGRDVNLITGGDLRNAGTLRAQNDLSATAGNIDN
SGLIEAGNRLDLLASGSIRNDQGGIIAGREVSLSALTGDVINERTVTQHQ
SSYRGTGTTEAFADSAARIEAAQKLTVSAGRDVANIGGVIDSKGDLALQG
GRDVLVSAAVAERGWTAGSQAYQTQTTQMGAEVVAGRDISVSAGRDISVV
GSRIDARRDVTFEAGRDVGLVAAANEEHAYGKTKKVTFQDDKITQQATRV
DAGGDLAINAGODLRLVASQASAGDEAYLVAGDKLELLAANDSSYYLYDK
KSKGSFGSKKTRRDEITDVTAVGSQISSGGDLTLLSGGDQTYQGAKLESG
NDLAIVSGGAVTFEAVKDLHQESHEKSKGDLAWQSSKGKGQTDETVRQSQ
IVAQGNLAIKAVEGLKIDLKHIDQKTVSQTIDAMVQADPQLAWLKQOMEQR
GDVDWRRVQELHDSWKY SNSGLGVGAQLAIAIVVAYFTAGAASAALGSMA

GVGAGSGSMMAAAGSTAMVQAGTAVGTAAAGWANAAGTAVAMGMASNGAT
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STINNRGNLGDVVKDVTSSDALRGYVVAGT TAGLTAGVYDKWTSTQTGTS
TALPNTGAVAPAAGLGTWQGVGQFTSNQLLONGT SVLLDRALGGKGSLGD
ALQNSLANAFAAYGFKLIGDT THGVLDDGSLGKIGLHALMGGLAAEAVGG
DFRTGALAAGVNEALVDSLAKQYASLPIDDKKGLLIMSSQLIGVLAASTQ
GDADAKSLQTGAWVAGNATQHNYLSHWQEEKKRQEVDGCKDKQLCKTGIE
AKWAIISAQQODVGIVVGVGGGIGLSTAETAVGVYELVKNWRETYAALEQL
ATSPEFRQQFGDNYLKGLEERAAFLTQAYEDAGWQGSVTAGVEGGRFAAE
LVGVLTAVKGGAQI TAKLPTAAKNLVNATAESPVSGSMS SQLGAVGDLGR
LGGGGKGYVD ILSHEAKQHILYGDKPGS GGHLWPGQAGKTVFPONWSADK
IVHEVGDIATSPS TKWYAQTGTGGVYTSKGDPAKWVAYEVRDGVRMRVVY

QPATGKVITAFPDNAPIPPYKPIK

[0314] The corresponding nucleic acid sequences (DNA in
SEQ ID NOs. 31-60 and RNA in SEQ ID NOs: 61-90) are
set forth in the electronic sequence listing that forms part of
the present application.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 90

<210> SEQ ID NO 1

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 1

Met Ser Gln Glu Pro His Val His Gly Pro Asn Cys

1 5 10

Asp His His His Asp His Gly His Gly His Val His

20 25

Asn His Ser His Glu Pro Val Arg Asn Pro Leu Lys
35 40

Asn Asp Pro Cys Pro Cys Gly Ser Glu Lys Lys Phe

50 55 60

Gly Ala

65

<210> SEQ ID NO 2

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 2

Met Lys Lys Thr Val Thr Leu Ala Leu Leu Leu Ala

1 5 10

Leu Ala Ala Cys Asp Lys Lys Glu Glu Asp Lys Ala

20 25

Ala Pro Ala Thr Glu Thr Gln Pro Ser Ala Pro Ala
35 40

Glu Pro Ser Ala Pro Ala Pro Ser Ser Asp Thr Pro

50 55 60

Asn

Gly

His

Pro

Asp His

15

His Cys

30

Ala
45

Lys

Ala

Ala

Val

Lys

Ser

Ala

Gly Arg

Cys His

Leu
15

Gly

Pro Ala

30

Thr
45

Ala

Pro

Thr

Pro Ala

Pro Gln
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Thr Pro Ala Pro Thr Pro Glu
65 70

<210>
<211>
<212>
<213>

SEQ ID NO 3

LENGTH: 104

TYPE: PRT

ORGANISM: Pseudomonas

<400> SEQUENCE: 3

Met Lys Lys Ile Ser Leu Ala

1 5

Gly Val Ala Ser Val Ala

20

Gly

Gln Glu Leu Ser Ser

35

Gly Tyr

Glu Glu Ala

55

Gly Ser Cys Gly

Glu
65

Ala Ser Lys Ala Gly His

70
Ala

Glu Ser

85

Lys Gly Cys Gly

Cys Gly Ala Asp

100

Lys Lys Lys

<210> SEQ ID NO 4

<211> LENGTH: 155

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas

<400> SEQUENCE: 4

Met Ser Val Phe Asp Ser

1 5

Arg

Ala Val Leu Val Gly Gly Met

Glu Leu Gln Leu

35

Pro Gly Gly

Gly Lys Glu

50

Cys Gly Gly Lys

55
Ala

Ala Ala

70

Pro Glu

65

Lys Gly

Ala Phe Ala

85

Asp Ser Arg Thr

Ala Glu Phe

100

Arg Leu Ala Val

Ser Ile Asp Ser His

115

Asp Asp

Glu His Leu Thr

130

Arg Lys Tyr

135
Phe

Gly Glu

145

Leu
150

Leu Ser Lys

<210> SEQ ID NO 5

<211> LENGTH: 179

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas

Gln Pro Gln Gln Asn Gln Gln
75

aeruginosa

Val
10

Ser Ser Val Gly Ala Ala

Ala
25

Ala Gln Phe

30

His Asn Pro

Val Ala Ala Ala Glu

45

Ser
40

Lys

Lys Cys Gly Ala Asp Lys Gly

Glu Gly Ser Cys Ala

75

Gly Asp

Gly Glu Lys Ala Glu

90

Lys Gly

Ser

aeruginosa

Gln Thr

10

Lys Ser Ala Ser Leu

Ala Phe

30

Leu Ser

25

Leu Gly Gly

Gln
40

Val Ala Ala Ala Ser Ala

45

Cys Gly Ser Gly Gly Ser Ala

60

Gly Lys Cys Gly Glu

75

Gly Lys

Asp Thr Asp His Asp Gly Lys

Ala Ala Glu

110

Lys
105

Asp Arg Gly

Phe Ile Glu Ala

125

Gly Ser Glu

120

Glu Ala Asn Gly Lys Pro Met

140
Gln

Gln His

155

Gly

aeruginosa

Leu

15

Ala

Ala

Lys

Arg

Gly
95

Leu

15

Ala

Gly

Lys

Cys

Val

Phe

Ala

Pro

Leu

Val

Lys

Arg

Lys

80

Asn

Gly

Val

Glu

Thr

Gly

80

Ser

Asp

Tyr

Ala
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<400> SEQUENCE: 5

Met Arg Ser Leu Ser Leu Leu Leu Leu Leu Ser Leu Ala Ser Thr Cys
1 5 10 15

Glu Ala Ala Ala Val Phe Arg Cys Glu Asp Ala Ser Gly His Val Ser
20 25 30

Phe Thr Gln Leu Gly Cys Pro Ala Gly Gln Ala Gly Glu Thr Val Val
35 40 45

Ala Asp Asn Pro Pro Pro Gly Gly Arg Ser Val Thr Pro Met Ala Glu
50 55 60

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

Val Ile Gly Glu Arg Glu Asp Arg Cys Gly Arg Arg Leu Asp Glu Lys
85 90 95

Glu Arg Arg Lys Ala Ile Val Glu Gln Arg Ile Met Ala Gly Met Thr
100 105 110

Arg Ser Asp Val Glu Arg Ala Leu Gly Lys Pro Asp Arg Val Ser Gly
115 120 125

Asn Asn Ala Glu Val Arg Tyr Gln Tyr Lys Ala Asp Lys Arg Arg Gly
130 135 140

Ala Arg Ser Val Ser Phe Asp Gln Glu Gly Cys Val Lys Gly Arg Glu
145 150 155 160

Gly Thr Gly Trp Ser Glu Ser Ile Pro Gly Ala Lys Ala Gly Pro Ser
165 170 175

Ser Tyr Arg

<210> SEQ ID NO 6

<211> LENGTH: 304

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 6

Met Ser Gln Pro Ser Glu Asn Arg Leu Ile Thr Ser Ala Arg Tyr Ala
1 5 10 15

Leu Cys Leu Leu Thr Ala Ser Gly Val Leu Leu Ser Gly Cys Ala Ser
20 25 30

Ser Gly Val Gly Ser Val Ala Gln Thr Thr Arg Ala Glu Tyr Tyr Pro
35 40 45

Ser Cys Tyr Glu Pro Val Ser His Leu Arg Ser Thr Asp Asn Ala Val
50 55 60

Arg Asn Ser Ala Ile Thr Gly Ala Ile Thr Gly Gly Leu Leu Gly Gly
65 70 75 80

Leu Ala Gly Gly Leu Ala Ser Asp Glu Asn Arg Gly Arg Asn Ala Ala
85 90 95

Leu Ala Ala Ala Gly Gly Ala Leu Ala Gly Gly Ala Ala Gly Tyr Tyr
100 105 110

Met Glu Lys Gln Lys Gln Ile Ser Asp Asp Arg Ala Arg Ile Gly Ser
115 120 125

Tyr Gly Thr Asp Val Asp Arg Ser Thr Val Glu Ile Asn Arg Ser Val
130 135 140

Ala Tyr Ala Lys Ser Ala Gln Ser Cys Tyr Gln Ser Gln Phe Lys Ala
145 150 155 160

Leu Leu Asp Gly Arg Lys Asn Lys Ser Ile Asn Glu Ala Glu Gly Arg
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165 170 175

Lys Arg Leu Ala Glu Ile Val Ser Gly Leu Gln Glu Thr Asn Ala Leu
180 185 190

Leu Val Ala Ala Asn Gly Arg Ala Gly Glu Asn Ile Ser Asn Tyr Thr
195 200 205

Gln Ala Tyr Glu Lys Asp Leu Gln Gln Val Gly Val Pro Arg Ala Glu
210 215 220

Val Thr Lys Val Ala Glu Ala Glu Asn Arg Ala Ser Thr Thr Lys Gly
225 230 235 240

Gly Ser Lys Pro Lys Thr Gly Ser Asn Pro Lys Val Pro Lys Glu Ala
245 250 255

Val Ala Thr Glu Gln Thr Ile Arg Lys Ala Gln Asp Ala Gln Ser Glu
260 265 270

Gly Asn Lys Val Ala Ser Gln Gly Gln Gly Met Ile Arg Glu Val Cys
275 280 285

Asn Ser Pro Asp Met Gly Asp Trp Ala Pro Pro Ser Cys Ala Lys Ala
290 295 300

<210> SEQ ID NO 7

<211> LENGTH: 309

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 7

Met Ala Gly Lys Lys Lys Ser Glu Lys Glu Ser Ser Trp Ile Gly Glu
1 5 10 15

Ile Glu Lys Tyr Ser Arg Gln Ile Trp Leu Ala Gly Leu Gly Ala Tyr
20 25 30

Ser Lys Val Ser Lys Asp Gly Ser Lys Leu Phe Glu Thr Leu Val Lys
35 40 45

Asp Gly Glu Lys Ala Glu Lys Glu Ala Lys Ser Asp Val Asp Ala Gln
Val Gly Ala Ala Lys Ala Ser Ala Arg Ser Ala Lys Ser Lys Val Asp
65 70 75 80

Glu Val Arg Asp Arg Ala Leu Gly Lys Trp Ser Glu Leu Glu Glu Ala
85 90 95

Phe Asp Lys Arg Leu Asn Ser Ala Ile Ser Arg Leu Gly Val Pro Ser
100 105 110

Arg Asn Glu Val Lys Glu Leu His Ser Lys Val Asp Thr Leu Thr Lys
115 120 125

Gln Ile Glu Lys Leu Thr Gly Val Ser Val Lys Pro Ala Ala Lys Ala
130 135 140

Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Thr
145 150 155 160

Ala Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Ala Ala Ala Lys
165 170 175

Pro Ala Ala Lys Pro Ala Ala Lys Lys Thr Ala Ala Lys Thr Ala Ala
180 185 190

Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Thr Ala Lys Ala Ala
195 200 205

Ala Lys Pro Ala Thr Lys Pro Ala Ala Lys Ala Ala Ala Lys Pro Ala
210 215 220
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Ala Lys Pro Ala Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro
225 230 235 240

Ala Ala Ala Thr Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro
245 250 255

Ala Ala Lys Lys Pro Ala Ala Lys Lys Pro Ala Ala Lys Pro Ala Ala
260 265 270

Ala Lys Pro Ala Ala Pro Ala Ala Ser Ser Ser Ala Pro Ala Ala Pro
275 280 285

Ala Ala Thr Pro Ala Ala Ser Ala Pro Ala Ala Asn Ala Pro Ala Thr
290 295 300

Pro Ser Ser Gln Gly
305

<210> SEQ ID NO 8

<211> LENGTH: 340

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 8

Met Lys Ala Thr Met Val Leu Thr Pro Leu Ala Leu Ala Met Ala Ala
1 5 10 15

Val Leu Ser Val Ser Ala Tyr Ala Gly Asn Glu Gly Gly Trp His Pro
20 25 30

Pro Lys Pro Asn Pro Gln Ser Asn Asn Lys Gly Gly Ala Thr Ala Leu
35 40 45

Val Val Asp Thr Gln Gln Asn Tyr Asn Asn Lys Val Ser Asn Phe Gly
50 55 60

Thr Leu Asn Asn Ala Ser Val Ser Gly Ser Ile Lys Asp Ala Ser Gly
65 70 75 80

Asn Val Gly Val Asn Val Ala Ala Gly Asp Asn Asn Gln Gln Ala Asn
85 90 95

Ala Ala Ala Leu Ala Ser Ala Asp Ala Ser Phe Val Phe Gly Thr Ala
100 105 110

Thr Ala Ser Thr Ser Val Leu Gln Ser Gly Tyr Gly Asn Thr Leu Asn
115 120 125

Asn Tyr Ser Asn Pro Asn Thr Ala Ser Leu Ser Asn Ser Ala Asn Asn
130 135 140

Val Ser Gly Asn Leu Gly Val Asn Val Ala Ala Gly Asn Phe Asn Gln
145 150 155 160

Gln Lys Asn Asp Leu Ala Ala Ala Val Ser Asn Gly Gln Tyr Ser Thr
165 170 175

Ala Gly Ser Ala Ala Ser Gln Thr Ser Thr Gly Asn Thr Thr Val Asn
180 185 190

Ser Ala Asn Tyr Ala Tyr Gly Gly Thr Tyr Val Ser Leu Lys Leu Asn
195 200 205

Ala Asp Gly Ser Tyr Lys Gly Thr Ser Asp Gln Ile Gly Asp Val Tyr
210 215 220

Leu Asp Thr Trp Glu Gly Gln Thr His Pro Gly Gly Ser Asn Thr Gly
225 230 235 240

His Ile Asp Val Asp Ser Gln Ala Gln Gly Ala Lys Asp Leu Asn His
245 250 255

Asp Gly Gly Ala Phe Ala Phe Lys Glu Lys Gly Asp Val Asp Leu Lys
260 265 270
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Gly Thr Val Ser Gly Phe Ile Pro Ala Ile Val Gly Phe Lys Thr Pro
275 280 285

Val Thr Asn Asn Ala Ser Leu Ser Asn Ser Leu Gln Asn Val Ser Gly
290 295 300

Asn Val Gly Val Asn Ile Ala Ala Gly Gly Gly Asn Gln Gln Ser Asn
305 310 315 320

Ser Leu Ser Ile Ala Ala Gly Cys Ser Ser Cys Pro Ala Gly Gly Glu
325 330 335

Ser Leu Gly Phe
340

<210> SEQ ID NO 9

<211> LENGTH: 347

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 9

Met Lys Gln Gln Phe Glu Arg Ser Pro Ser Glu Ser Tyr Phe Trp Pro
1 5 10 15

Val Val Leu Ala Val Val Leu His Val Leu Ile Phe Ala Met Leu Phe
20 25 30

Val Ser Trp Ala Phe Ala Pro Glu Leu Pro Pro Ser Lys Pro Ile Val
35 40 45

Gln Ala Thr Leu Tyr Gln Leu Lys Ser Lys Ser Gln Ala Thr Thr Gln
Thr Asn Gln Lys Ile Ala Gly Glu Ala Lys Lys Thr Ala Ser Lys Gln
65 70 75 80

Tyr Glu Val Glu Gln Leu Glu Gln Lys Lys Leu Glu Gln Gln Lys Leu
85 90 95

Glu Gln Gln Lys Leu Glu Gln Gln Gln Val Ala Ala Ala Lys Ala Ala
100 105 110

Glu Gln Lys Lys Ala Asp Glu Ala Arg Lys Ala Glu Ala Gln Lys Ala
115 120 125

Ala Glu Ala Lys Lys Ala Asp Glu Ala Lys Lys Ala Ala Glu Ala Lys
130 135 140

Ala Ala Glu Gln Lys Lys Gln Ala Asp Ile Ala Lys Lys Arg Ala Glu
145 150 155 160

Asp Glu Ala Lys Lys Lys Ala Ala Glu Asp Ala Lys Lys Lys Ala Ala
165 170 175

Glu Asp Ala Lys Lys Lys Ala Ala Glu Glu Ala Lys Lys Lys Ala Ala
180 185 190

Ala Glu Ala Ala Lys Lys Lys Ala Ala Val Glu Ala Ala Lys Lys Lys
195 200 205

Ala Ala Ala Ala Ala Ala Ala Ala Arg Lys Ala Ala Glu Asp Lys Lys
210 215 220

Ala Arg Ala Leu Ala Glu Leu Leu Ser Asp Thr Thr Glu Arg Gln Gln
225 230 235 240

Ala Leu Ala Asp Glu Val Gly Ser Glu Val Thr Gly Ser Leu Asp Asp
245 250 255

Leu Ile Val Asn Leu Val Ser Gln Gln Trp Arg Arg Pro Pro Ser Ala
260 265 270

Arg Asn Gly Met Ser Val Glu Val Leu Ile Glu Met Leu Pro Asp Gly
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275 280 285

Thr Ile Thr Asn Ala Ser Val Ser Arg Ser Ser Gly Asp Lys Pro Phe
290 295 300

Asp Ser Ser Ala Val Ala Ala Val Arg Asn Val Gly Arg Ile Pro Glu
305 310 315 320

Met Gln Gln Leu Pro Arg Ala Thr Phe Asp Ser Leu Tyr Arg Gln Arg
325 330 335

Arg Ile Ile Phe Lys Pro Glu Asp Leu Ser Leu
340 345

<210> SEQ ID NO 10

<211> LENGTH: 352

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 10

Met Ser Ala Asn Lys Lys Pro Val Thr Thr Pro Leu His Leu Leu Gln
1 5 10 15

Gln Leu Ser His Ser Leu Val Glu His Leu Glu Gly Ala Cys Lys Gln
20 25 30

Ala Leu Val Asp Ser Glu Lys Leu Leu Ala Lys Leu Glu Lys Gln Arg
35 40 45

Gly Lys Ala Gln Glu Lys Leu His Lys Ala Arg Thr Lys Leu Gln Asp
50 55 60

Ala Ala Lys Ala Gly Lys Thr Lys Ala Gln Ala Lys Ala Arg Glu Thr
65 70 75 80

Ile Ser Asp Leu Glu Glu Ala Leu Asp Thr Leu Lys Ala Arg Gln Ala
85 90 95

Asp Thr Arg Thr Tyr Ile Val Gly Leu Lys Arg Asp Val Gln Glu Ser
100 105 110

Leu Lys Leu Ala Gln Gly Val Gly Lys Val Lys Glu Ala Ala Gly Lys
115 120 125

Ala Leu Glu Ser Arg Lys Ala Lys Pro Ala Thr Lys Pro Ala Ala Lys
130 135 140

Ala Ala Ala Lys Pro Ala Val Lys Thr Val Ala Ala Lys Pro Ala Ala
145 150 155 160

Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala
165 170 175

Lys Thr Ala Ala Ala Lys Pro Ala Ala Lys Pro Thr Ala Lys Pro Ala
180 185 190

Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Thr Ala Ala Ala Lys Pro
195 200 205

Ala Ala Lys Pro Ala Ala Lys Pro Val Ala Lys Pro Ala Ala Lys Pro
210 215 220

Ala Ala Lys Thr Ala Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys
225 230 235 240

Pro Val Ala Lys Pro Thr Ala Lys Pro Ala Ala Lys Thr Ala Ala Ala
245 250 255

Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala
260 265 270

Lys Pro Val Ala Lys Ser Ala Ala Ala Lys Pro Ala Ala Lys Pro Ala
275 280 285
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Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Ala Ala Lys Pro Val
290 295 300

Ala Ala Lys Pro Ala Ala Thr Lys Pro Ala Thr Ala Pro Ala Ala Lys
305 310 315 320

Pro Ala Ala Thr Pro Ser Ala Pro Ala Ala Ala Ser Ser Ala Ala Ser
325 330 335

Ala Thr Pro Ala Ala Gly Ser Asn Gly Ala Ala Pro Thr Ser Ala Ser
340 345 350

<210> SEQ ID NO 11

<211> LENGTH: 420

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 11

Met Trp Gly Leu Thr Met Lys Phe Ala Ser Leu Ile Leu Met Leu Leu
1 5 10 15

Phe Ala Thr Val Ala Arg Ala Glu Asp Tyr Tyr Trp Lys Ile Gln Ser
20 25 30

Leu Pro Glu Arg Phe Ser Ser Pro Ser Ala Ala Cys Ala Ala Trp Ala
35 40 45

Lys Ala Thr Gly Arg Pro Gly Glu Phe Thr Phe Thr Gly Ser Met Lys
50 55 60

Ala Arg Asp Gln Thr Ser Phe Trp Cys Glu Phe Thr Asn Asn Glu Thr
65 70 75 80

Gly Lys Thr Ala Ala Gly Tyr Gly Pro Ala Gly Arg Tyr Gly Asp Ser
85 90 95

Cys Pro Glu Gly Thr Glu Tyr Asp Lys Ala Thr Gly Val Cys Lys Ser
100 105 110

Pro Pro Gln Glu Cys Lys Glu Gly Glu Leu Phe Pro Ala Lys Gly Pro
115 120 125

Asp Ser Pro Val Val Thr Ser Gly Gly Arg Asn Tyr Val Gly Asp Gly
130 135 140

Gly Ala Pro Thr Ala Cys Tyr Gln Ser Cys Glu Tyr Gly Gly Asn Pro
145 150 155 160

Ser Pro Ala Ser Cys Tyr Leu Val Lys Gly Ser Thr Thr Thr Gly Phe
165 170 175

Cys Asn Tyr Ile Leu Lys Gly Thr Gly Gln Asn Cys Gly Ala Asp Ser
180 185 190

Tyr Thr Phe Ser Gln Thr Gly Asp Ser Leu Asn Pro Pro Asp Thr Pro
195 200 205

Asn Thr Asp Pro Ser Asp Pro Asn Asp Pro Gly Cys Pro Pro Gly Trp
210 215 220

Ser Trp Ser Gly Thr Thr Cys Val Lys Ala Pro Thr Asp Pro Thr Asp
225 230 235 240

Pro Thr Asp Pro Thr Thr Pro Gly Ser Asp Gly Gly Gly Asp Gly Asn
245 250 255

Gly Gly Gly Asn Asn Asn Gly Gly Gly Asn Asp Gly Gly Thr Gly Asn
260 265 270

Gly Gly Asp Gly Ser Gly Gly Gly Asp Gly Asn Gly Gly Gly Asp Gly
275 280 285

Ser Gly Asp Gly Asp Gly Ser Gly Thr Gly Gly Asp Gly Asn Gly Thr
290 295 300
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Cys Asp Pro Ala Lys Glu Asn Cys Ser Thr Gly Pro Glu Gly Pro Gly
305 310 315 320

Gly Glu Leu Lys Glu Pro Thr Pro Gly Thr Trp Asp Asp Ala Ile Ala
325 330 335

Thr Trp Glu Lys Lys Val Glu Asp Ala Lys Gln Glu Leu Lys Thr Lys
340 345 350

Val Lys Ala Asn Val Asp Gln Met Lys Gly Ala Phe Asp Leu Asn Leu
355 360 365

Ala Glu Gly Gly Gly Gln Leu Pro Cys Glu Ser Met Thr Ile Trp Gly
370 375 380

Lys Ser Tyr Ser Leu Cys Ile Ser Asp Tyr Ala Gly Gln Leu Ser Ser
385 390 395 400

Leu Arg Val Ala Leu Leu Leu Met Ala Ala Leu Ile Ala Ala Leu Ile
405 410 415

Leu Leu Lys Asp
420

<210> SEQ ID NO 12

<211> LENGTH: 427

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 12

Met Ala Val Ala Pro Gly Val Leu Leu Pro Pro Thr Pro Asp Val Lys
1 5 10 15

Pro Lys Ala Ala Ala Pro Lys Ser Gln Gln Lys Thr Pro Glu Pro Ser
20 25 30

Asn Asp Lys Thr Ser Ser Phe Ser Asp Met Tyr Ala Lys Glu Thr Ala
35 40 45

Lys Lys Pro Ala Glu Arg Ala Asp Gly Pro Ala Lys Gly Ser Arg Asp
50 55 60

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

Ala Val Arg Gln Pro Ala Val Ala Glu Asp Gly Lys Pro Leu Pro Ala
85 90 95

Asp Gly Gln Ala Lys Ala Asp Gly Glu Asp Lys Val Glu Thr Pro Val
100 105 110

Asp Pro Leu Gln Leu Leu Gly Leu Gly Gly Ala Val Pro Leu Leu Asp
115 120 125

Glu Asn Thr Gln Ala Thr Leu Leu Pro Pro Ala Val Pro Thr Ala Ser
130 135 140

Ser Ala Pro Ala Ser Leu Thr Glu Ala Ser Ser Asp Pro Thr Leu Val
145 150 155 160

Lys Leu Asn Gly Val Pro Ala Val Asn Met Ala Leu Glu Gln Gly Ala
165 170 175

Gln Asp Ala Ala Gln Thr Ala Lys Gly Gly Pro Ala Lys Ser Ala Asp
180 185 190

Pro Arg Gln Ala Asn Leu Gly Asp Ala Leu Ala Gly Leu Thr Ser Asp
195 200 205

Ser Leu Thr Lys Ala Val Asp Gly Lys Ala Leu Glu Ala Gln Leu Gln
210 215 220

Gln Thr Ala Glu Pro Ala Val Ala Ser Ala Ala Ser Glu Ser Leu Leu
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225 230 235 240

Glu Ser Lys Ala Glu Pro Arg Gly Glu Pro Phe Ala Ala Lys Leu Asn
245 250 255

Gly Leu Thr Gln Ala Met Ala Gln Gln Ala Leu Thr Asn Arg Pro Val
260 265 270

Asn Gly Thr Val Pro Gly Gln Pro Val Ala Met Gln Gln Asn Gly Trp
275 280 285

Ser Glu Ala Val Val Asp Arg Val Met Trp Met Ser Ser Gln Asn Leu
290 295 300

Lys Ser Ala Glu Ile Gln Leu Asp Pro Ala Glu Leu Gly Arg Leu Asp
305 310 315 320

Val Arg Ile His Met Thr Ala Asp Gln Thr Gln Val Thr Phe Ala Ser
325 330 335

Pro Asn Ala Gly Val Arg Asp Ala Leu Glu Ser Gln Met His Arg Leu
340 345 350

Arg Asp Met Phe Ser Gln Gln Gly Met Asn Gln Leu Asp Val Asn Val
355 360 365

Ser Asp Gln Ser Leu Ala Arg Gly Trp Gln Gly Gln Gln Gln Gly Glu
370 375 380

Gly Gly Ser Ala Arg Gly Arg Gly Leu Ala Gly Glu Ala Ser Gly Asp
385 390 395 400

Glu Glu Thr Leu Ala Gly Val Ser Glu Ile Arg Ser Arg Pro Gly Ala
405 410 415

Ser Ala Ala Arg Gly Leu Val Asp Tyr Tyr Ala
420 425

<210> SEQ ID NO 13

<211> LENGTH: 428

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 13

Met Leu Arg Leu Leu Pro Leu Leu Leu Ser Leu Ala Cys Leu Ala Pro
1 5 10 15

Ala Phe Ala Asp Glu Arg Ala Asp Thr Gln Arg Gln Leu Glu Gln Thr
20 25 30

Gln Lys Asp Ile Gly Glu Leu Lys Lys Leu Leu Asp Gly Ile Gln Gln
35 40 45

Glu Lys Ser Gly Val Gln Lys Gln Leu Lys Ser Thr Glu Thr Glu Met
50 55 60

Gly Asp Leu Glu Lys Gln Ile Lys Ala Leu Gln Asp Glu Leu Asp Lys
65 70 75 80

Ser Glu Ala Glu Leu Lys Arg Leu Asp Gly Glu Lys Lys Lys Leu Gln
85 90 95

Asp Ala Arg Ile Glu Gln Gln Arg Leu Leu Ala Ile Gln Ala Arg Ala
100 105 110

Ala Tyr Gln Ser Gly Arg Glu Glu Tyr Leu Lys Leu Leu Leu Asn Gln
115 120 125

Glu His Pro Glu Lys Phe Ser Arg Thr Leu Thr Tyr Tyr Asp Tyr Ile
130 135 140

Asn Lys Ala Arg Leu Glu Gln Leu Ala Ser Phe Asn Glu Thr Leu Arg
145 150 155 160
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Gln Leu Ala Asn Val Glu Gln Asp Ile Ser Ala Gln Lys Ala Glu Gln
165 170 175

Leu Ser Lys Gln Gly Glu Leu Asp Ser Arg Arg Glu Ala Leu Ala Ala
180 185 190

Thr Arg Lys Glu Arg Gln Gln Ala Leu Ala Lys Leu Asn Ser Asp Tyr
195 200 205

Arg Glu Arg Asp Gln Lys Leu Lys Ser Arg Gln Gln Asp Gln Ala Glu
210 215 220

Leu Ala Lys Val Leu Arg Thr Ile Glu Glu Thr Leu Ala Arg Gln Ala
225 230 235 240

Arg Glu Ala Ala Ala Ala Ala Glu Arg Glu Arg Gln Arg Ala Leu Ala
245 250 255

Ala Glu Arg Glu Arg Ala Arg Gln Gln Gln Ala Ala Pro Gly Arg Val
260 265 270

Thr Ser Pro Pro Arg Glu Pro Ala Pro Gly Pro Leu Val Ser Ser Thr
275 280 285

Gly Ala Val Tyr Gly Gly Ala Phe Gly Ser Ala Arg Gly Lys Leu Pro
290 295 300

Trp Pro Val Asn Gly Arg Val Val Ala Arg Phe Gly Ser Gln Arg Gly
305 310 315 320

Asp Asp Pro Arg Ala Lys Trp Asp Gly Val Leu Ile Ser Ala Ser Ala
325 330 335

Gly Ser Thr Val Arg Ala Val His Gly Gly Arg Val Val Phe Ala Asp
340 345 350

Trp Leu Arg Gly Ala Gly Leu Leu Val Ile Leu Asp His Gly Gly Gly
355 360 365

Tyr Leu Ser Leu Tyr Gly His Asn Gln Ser Leu Leu Lys Asp Ala Gly
370 375 380

Asp Thr Val Lys Ala Gly Asp Pro Ile Ala Thr Val Gly Thr Ser Gly
385 390 395 400

Gly Gln Ser Ser Pro Ala Val Tyr Phe Ala Ile Arg His Gln Gly Arg
405 410 415

Pro Ala Asp Pro Thr Thr Trp Cys Arg Ala Gln Gly
420 425

<210> SEQ ID NO 14

<211> LENGTH: 568

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 14

Met Gln Arg Leu Ser Arg Ile Gly Arg Asn Thr Leu Ala Val Ser Val
1 5 10 15

Ser Thr Leu Leu Leu Ser Ala Cys Asn Gln Gly Asp Asp Ala Pro Lys
20 25 30

Pro Ala Ala Val Ala Pro Gln Pro Ala Ala Pro Ser Met Ala Ala Leu
35 40 45

Ser Ile Pro Leu Cys Leu Asn Gly Gln Cys Ala Val Ile Asp Gln Asp
50 55 60

Ala Lys Leu Leu Val Pro Phe Asp Asn Asp Tyr Asp Asn Ile Val Ala
65 70 75 80

Ser Ala Tyr Gln Gly Thr Leu Met Ala Ala Arg Glu Glu Arg Trp Asn
85 90 95
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Leu Ile Gln Ala Lys Asp Gly Lys Val Leu Arg Asp Asp Ile Gly Glu
100 105 110

Ala Leu Ser Leu Leu Thr Pro Asn Leu Tyr Gly Phe Val Arg Asp Gly
115 120 125

Lys Tyr Gly Val Val Asp Gly Gln Gly Lys Glu Val Gln Ala Pro Arg
130 135 140

Phe Asp Asp Ile Tyr Pro Asn Ser Ala Asn Glu Phe Ile Ile Tyr Glu
145 150 155 160

Ile Asp Gly Lys Arg Gly Ile Leu Asp Ala Lys Gly Lys Gln Leu Thr
165 170 175

Glu Ala Leu Tyr Asp Thr Thr Leu Val Asn Gly Ser Val Ala Glu His
180 185 190

Gly Gly Leu Ile Ser Ala Glu Arg Gly Glu Glu Lys Trp Ile Ile Asn
195 200 205

Leu Ala Thr Gly Glu Gln Lys Ala Val Ala Tyr Glu Ser Leu Gly Asp
210 215 220

Leu His Asp Gly Val Met Ser Ala Ser Val Ile Gly Lys Gly Ser Gln
225 230 235 240

Leu Val Asp Ala Lys Gly Asp Val Val Gly Asp Gly Lys Ser Tyr Asp
245 250 255

Tyr Leu Gly Thr Pro Ala Asn Gly Leu Val Ala Phe Arg Glu Lys Tyr
260 265 270

Asp Ser Pro Cys Gly Tyr Leu Asp Tyr Gln Gly Lys Val Ala Ile Ala
275 280 285

Ala Gln Phe Ala Gly Cys Gly Ala Phe Gly Lys Gln Gly Gly Leu Ala
290 295 300

Gln Gln Arg Met Glu Asp Gly Ser Ser Gly Lys Tyr Gly Leu Ile Asp
305 310 315 320

Arg Ser Gly Ala Trp Lys Val Gln Pro Gln Tyr Asp Ser Ala Asp Ser
325 330 335

Ala Gly Leu Thr Ala Leu Gly Tyr Thr Val Asp Val Pro Gly Leu Ala
340 345 350

Ala Val Gly Val Ser Thr Gly Leu Phe Ser Ala Asp Phe Gly Ile Phe
355 360 365

Asn Leu Asp Glu Gly Ser Glu Trp Val Lys Pro Gly Tyr Ala Gln Ile
370 375 380

Gly Ala Leu Gly Asn Asp Leu Phe Val Val Ala Lys Lys Gly Gly Pro
385 390 395 400

Gln Lys Thr Val Ser Phe Met Gly Ser Glu Ser Gln Val Pro Val Val
405 410 415

Gly Leu Met Asp Arg Ser Gly Lys Met Leu Leu Glu Pro Asp Glu Leu
420 425 430

Ile Ser Ile Gln Ser Ala Tyr Asp Gly Arg Phe Leu Glu Gly Leu Asp
435 440 445

Gly Met Asp Asn Ala Ala His Thr Val Leu Leu Asp Arg Gln Gly Arg
450 455 460

Thr Leu Val Pro Ala Leu Trp Gln Lys Leu Glu Val Asn Pro Gln Gln
465 470 475 480

Gly Tyr Ile Leu Gly Tyr Glu Val Ser Gly Thr Gly Asp Glu Ala Thr
485 490 495
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Glu Thr Leu Arg Ala Leu Tyr Asp Leu Asn Gly Lys Pro Arg Phe Thr
500 505 510

Val Ala Thr Thr Asp Cys Gly Ala Glu Gln Leu Leu Asp Gly Asn Gly
515 520 525

Lys Ala Ile Trp Pro Gln Asp Pro Thr Pro Tyr Cys Gln Ser Asp Asp
530 535 540

Glu Gln Asp Asp Glu Gly Glu Pro Glu Gln Glu Pro Ala Pro Val Glu
545 550 555 560

Glu Ser Glu Glu Thr Ser Glu Ser
565

<210> SEQ ID NO 15

<211> LENGTH: 579

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 15

Met Leu Arg Pro Ala Arg Ser Leu Ser Leu Cys Ser Ala Leu Val Ile
1 5 10 15

Leu Leu Ala Ala Cys Gly Glu Gly Glu Pro Leu Leu Pro Ala Asp Ala
20 25 30

Arg Leu Pro Asp Gly Ala Arg Tyr Arg Gly Glu Leu Val Asp Gly Arg
35 40 45

Leu Glu Gly Gln Gly Arg Leu Asp Tyr Asp Asn Gly Ala Trp Tyr Ala
50 55 60

Gly Arg Phe Glu His Gly Leu Leu His Gly His Gly Thr Trp Gln Gly
65 70 75 80

Ala Asp Gly Ser Arg Tyr Ser Gly Gly Phe Ala Ala Gly Leu Phe Asp
85 90 95

Gly Gln Gly Arg Leu Ala Met Ala Asp Gly Ser Val Tyr Gln Gly Gly
100 105 110

Phe Arg Gln Gly Leu Phe Asp Gly Glu Gly Ser Leu Glu Gln Gln Gly
115 120 125

Thr Arg Tyr Arg Gly Gly Phe Arg Lys Gly Leu Tyr Ser Gly Gln Gly
130 135 140

Thr Leu Asp Gly Ser Asp Gly Ser Arg Tyr Gln Gly Ser Phe Arg Gln
145 150 155 160

Gly Arg Leu Glu Gly Glu Gly Ser Phe Ser Asp Ser Gln Gly Asn Gln
165 170 175

Tyr Ala Gly Thr Phe Arg Asp Gly Gln Leu Asn Gly Lys Gly Arg Trp
180 185 190

Ser Gly Pro Asp Gly Asp Arg Tyr Val Gly Gln Phe Lys Asp Asn Gln
195 200 205

Phe His Gly Gln Gly Arg Tyr Glu Ser Ala Ser Gly Asp Val Trp Ile
210 215 220

Gly Arg Phe Ser Glu Gly Ala Leu Asn Gly Pro Gly Glu Leu Leu Gly
225 230 235 240

Ala Asp Gly Ser Arg Tyr Arg Gly Gly Phe Gln Phe Trp Arg Phe His
245 250 255

Gly Gln Gly Leu Leu Glu Gln Leu Asp Gly Thr Arg Tyr Glu Gly Gly
260 265 270

Phe Ala Ala Gly Ala Tyr Ala Gly Gln Gly Thr Leu Asp Arg Ala Asp
275 280 285
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Gly Ser Arg Glu Gln Gly Leu Trp Ala Asp Gly Lys Arg Ile Arg Asp
290 295 300

Ala Ala Gly Lys Ala Leu Pro Asp Thr Leu Glu Val Gly Leu Leu Ala
305 310 315 320

Gln Gly Arg Leu Leu Asp Glu Glu Leu Arg Lys Ile Pro Ala Ser Thr
325 330 335

Pro Ala Ser Glu Leu Tyr Ala Leu Ser Leu Gly Gly Asp Gly Arg Gln
340 345 350

Gly Val Phe Leu Arg Glu Ala Asp Tyr Ala Gly Asp Leu Leu Gly Gln
355 360 365

Arg Phe Ala Ala Arg Gly Val Ile Arg Leu Val Asn His Arg Asp His
370 375 380

Phe Gly Asp Arg Pro Leu Ala Thr Arg Glu Ser Leu Ser Arg Ala Val
385 390 395 400

Arg Thr Leu Ala Glu Arg Ser Gly Pro Glu Asp Leu Val Phe Ile Tyr
405 410 415

Leu Thr Ser His Gly Ser Ser Asp His Gln Leu Ala Leu Asp Met Pro
420 425 430

Gly Leu Asn Leu Gly Asp Leu Pro Ala Ala Glu Leu Ala Glu Leu Leu
435 440 445

Ala Pro Leu Arg Gln Arg Asp Lys Val Leu Val Val Ser Ala Cys Tyr
450 455 460

Ser Gly Gly Phe Ile Pro Pro Leu Lys Asp Glu Arg Thr Leu Ile Leu
465 470 475 480

Thr Ala Ala Arg Ala Asp Arg Val Ser Phe Gly Cys Ser Asp Asp Ala
485 490 495

Asp Phe Thr Tyr Phe Gly Arg Ala Leu Leu Ala Asn Ala Leu Asn Arg
500 505 510

Thr Asp Asp Leu Ser Lys Ala Phe Glu Leu Ala Lys Glu Glu Val Arg
515 520 525

Gln Arg Glu Lys Glu Glu Gly Phe Glu Ala Ser Glu Pro Gln Ala Trp
530 535 540

Leu Pro Glu Arg Val Leu Ala His Trp Arg Thr Leu Arg Gly Gln Gln
545 550 555 560

Ala Glu Arg Ala Leu Ala Ser Arg Glu Gly Lys Thr Gly Glu Gly Ala
565 570 575

Ala Gly Lys

<210> SEQ ID NO 16

<211> LENGTH: 621

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 16

Met Leu Gln Asn Ile Arg Asp Asn Ser Gln Gly Trp Ile Ala Lys Thr
1 5 10 15

Ile Ile Gly Val Ile Ile Val Leu Leu Ser Leu Thr Gly Phe Asp Ala
20 25 30

Ile Ile Arg Ala Thr Asp His Ser Asn Val Ala Ala Lys Val Asn Gly
35 40 45

Asp Asp Ile Ser Leu Asn Glu Val Gln Gln Ala Val Asp Met Gln Arg
50 55 60
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Arg Gln Leu Leu Gln Arg Leu Gly Lys Asp Phe Asp Pro Ser Met Leu
65 70 75 80

Asp Asp Lys Leu Leu Lys Glu Ala Ala Leu Lys Gly Leu Ile Glu Arg
85 90 95

Thr Leu Leu Leu Gln Ala Ala Lys Asp Asp Lys Phe Ala Phe Ser Asp
100 105 110

Gln Ala Leu Asp Gln Leu Ile Leu Gln Thr Pro Glu Phe Gln Val Asp
115 120 125

Gly Lys Phe Asn Ala Asp Arg Phe Asp Gln Val Ile Arg Gln Met Asn
130 135 140

Tyr Ser Arg Met Gln Phe Arg Gln Met Leu Gly Gln Glu Met Leu Ile
145 150 155 160

Gly Gln Leu Arg Ala Gly Leu Ala Gly Thr Gly Phe Val Thr Asp Asn
165 170 175

Glu Leu Gln Ser Phe Ala Arg Leu Glu Lys Gln Thr Arg Asp Phe Ala
180 185 190

Thr Leu Ala Ile Lys Ala Asp Ala Ser Lys Ser Ser Val Ser Asp Asp
195 200 205

Glu Val Lys Ala Phe Tyr Glu Gly His Lys Ser Glu Phe Met Thr Pro
210 215 220

Glu Gln Val Val Val Glu Tyr Val Glu Leu Lys Lys Ser Ser Phe Phe
225 230 235 240

Asp Gln Val Lys Val Lys Gln Glu Asp Leu Glu Ala Leu Tyr Gln Lys
245 250 255

Glu Ile Ala Asn Leu Ser Glu Gln Arg Asp Ala Ala His Ile Leu Ile
260 265 270

Glu Val Asn Asp Lys Val Gly Asp Glu Gln Ala Lys Ala Lys Ile Asp
275 280 285

Glu Ile Lys Ala Arg Leu Ala Lys Gly Glu Asp Phe Ala Ala Leu Ala
290 295 300

Lys Glu Phe Ser Gln Asp Ile Gly Ser Ala Ala Thr Gly Gly Asp Leu
305 310 315 320

Gly Tyr Ala Gly Arg Gly Val Tyr Asp Pro Ala Phe Glu Glu Ala Leu
325 330 335

Tyr Ala Leu Lys Gln Gly Glu Val Ser Ala Pro Val Lys Thr Pro Tyr
340 345 350

Gly Tyr His Leu Ile Lys Leu Leu Gly Val Gln Ala Pro Glu Val Pro
355 360 365

Ser Leu Glu Ser Leu Lys Pro Lys Leu Glu Asp Glu Leu Lys Lys Gln
370 375 380

Met Val Glu Gln Arg Phe Val Glu Ala Thr Lys Asp Leu Glu Ser Ser
385 390 395 400

Ala Tyr Glu Ala Ala Asp Leu Ser Gln Pro Ala Gln Glu Met Gly Leu
405 410 415

Lys Val Gln Thr Ser Gln Pro Phe Gly Arg Ser Gly Gly Asp Gly Ile
420 425 430

Ala Ala Asn Arg Gln Ile Val Gln Thr Ala Phe Ser Ala Glu Val Leu
435 440 445

Glu Glu Ala Ala Asn Ser Gly Ala Ile Glu Leu Asp Pro Asp Thr Val
450 455 460



US 2018/0201656 Al Jul. 19,2018
75

-continued

Val Val Leu Arg Val Lys Glu His Asn Lys Pro Lys Glu Gln Pro Leu
465 470 475 480

Glu Gln Val Ala Ala Asn Ile Arg Glu Arg Leu Ala Ala Glu Lys Ala
485 490 495

Ala Glu Glu Ala Gln Lys Arg Gly Glu Ala Leu Ile Ala Glu Leu Arg
500 505 510

Glu Gly Arg Thr Ser Ser Ala Ala Gly Glu Ser Trp Lys Val Val Glu
515 520 525

Ala Ala Ser Arg Gly His Glu Gly Val Asp Pro Lys Leu Leu Gln Ala
530 535 540

Val Phe Arg Met Gln Arg Pro Glu Ala Lys Asp Lys Pro Ser Phe Ser
545 550 555 560

Gly Val Thr Leu Ala Asn Gly Asp Tyr Val Val Ile Arg Leu Asn Gly
565 570 575

Val Ser Glu Pro Glu Glu Ala Ile Ser Asp Asp Glu Lys Ala Met Tyr
580 585 590

Arg Arg Phe Leu Ala Ser Arg Ser Gly Gln Ala Asp Phe Ala Ala Phe
595 600 605

Arg Arg Gln Leu Gln Asp Lys Ala Glu Val Glu Lys Tyr
610 615 620

<210> SEQ ID NO 17

<211> LENGTH: 688

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 17

Met Asp Met Thr Ser Leu Met Pro Leu Leu Leu Gly Val Gly Leu Val
1 5 10 15

Val Leu Leu Val Val Gly Leu Leu Ala Leu Phe Lys Ala Phe Tyr Ile
20 25 30

Lys Val Pro Gln Gly Thr Ala Leu Ile Val Asn Asp Met Ser Ser Thr
35 40 45

Pro Lys Val His Phe Thr Gly Ala Leu Val Tyr Pro Val Ile His Leu
50 55 60

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

Gly Lys Asp Gly Leu Ile Cys Arg Asp Asn Met Arg Ala Asp Ile Thr
85 90 95

Val Ala Phe Tyr Leu Arg Val Asn Glu Thr Gln Asp Asp Val Leu Lys
100 105 110

Val Ala Lys Ala Ile Gly Val Asp Arg Ala Ser Asp Arg Ser Ala Val
115 120 125

Asn Glu Leu Phe Asn Ala Lys Phe Ser Glu Ala Leu Lys Thr Val Gly
130 135 140

Lys Gln Phe Asp Phe Val Gln Leu Phe Glu Asn Arg Gln Asp Phe Arg
145 150 155 160

Asp Arg Ile Ile Glu Val Ile Gly Asn Asp Leu Asn Gly Tyr Val Leu
165 170 175

Glu Asp Val Ala Ile Asp Tyr Leu Glu Gln Thr Ala Lys Asn Ser Leu
180 185 190

Asp Pro Ser Asn Ile Leu Asp Ala Glu Gly Ile Arg Lys Ile Thr Glu
195 200 205
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Leu Thr Ala Thr Gln Asn Val Ile Thr Asn Glu Leu Glu Arg Asn Glu
210 215 220

Glu Leu Ala Ile Lys Lys Lys Asn Val Glu Thr Arg Glu Ala Ala Leu
225 230 235 240

Ala Leu Glu Arg Gln Gln Ala Asp Ala Glu Ala Arg Gln Lys Arg Glu
245 250 255

Ile Glu Thr Ile Arg Ala Arg Glu Glu Ala Glu Thr Ala Arg Val Lys
260 265 270

Glu Glu Glu Arg Leu Lys Ala Glu Gln Ala Arg Ile Gln Ala Gln Gln
275 280 285

Glu Ile Asp Val Arg Thr Glu Asn His Gln Arg Glu Val Glu Val Ala
290 295 300

Gln Gln Asn Arg Gln Arg Ala Val Val Ile Glu Val Glu Lys Val Thr
305 310 315 320

Arg Ala Lys Asp Leu Glu Ile Val Ala Arg Glu Arg Glu Val Glu Leu
325 330 335

Gln Lys Ile Glu Lys Glu Lys Ala Leu Glu Glu Gln Arg Lys Asn Ile
340 345 350

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

Glu Glu Glu Arg Ile Lys Glu Val Arg Glu Val Ser Glu Ala Glu Arg
370 375 380

Val Lys Gln Val Ile Leu Leu Gln Ala Gln Ala Glu Ala Glu Gln Glu
385 390 395 400

Leu Val Arg Gln Val Lys Gln Ala Glu Ala Asp Glu Ala Arg Ser Lys
405 410 415

His Lys Ala Val Glu Ile Asn Thr Met Ala Gln Ala Glu Leu Glu Ala
420 425 430

Ala Ser Lys Gln Ala Glu Ala Lys Lys Arg Leu Ala Glu Gly Ile Glu
435 440 445

Ala Glu Arg Ala Ala Pro Gly Leu Ala Asp Ala Arg Val Leu Glu Val
450 455 460

Thr Ala Ala Ala Lys Glu Lys Asp Gly Leu Ala Ala Ala Arg Val Arg
465 470 475 480

Ala Glu Gln Leu Ile Ala Glu Ala Arg Gly Asp Glu Glu Arg Gly Leu
485 490 495

Ala Asp Ala Arg Val Leu Glu Ala Gln Ala Ala Ala Lys Glu Lys Asp
500 505 510

Gly Leu Ala Glu Ala Lys Val Leu Ala Glu Lys Leu Gly Ala Gln Ala
515 520 525

Arg Gly Glu Glu Gln Leu Gly Ala Ala Lys Ala Lys Ala Thr Lys Asp
530 535 540

Gln Gly Ser Ala Glu Ala Glu Val Leu Leu Gln Arg Leu Asn Ala Glu
545 550 555 560

Ala Glu Gly Leu Gly Lys Lys Phe Gly Ala Leu Asp Ala Leu Ser Asp
565 570 575

Ser Ala Arg Gln His Glu Glu Phe Arg Met Gln Leu Glu Lys Ser Phe
580 585 590

Glu Glu Ala Met Ala Ala Ile Ala Ala Asn Lys Asp Ile Ala Lys Asp
595 600 605
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Gln Ala Glu Val Leu Ala Thr Ala Leu Gly Lys Ala Asn Ile Glu Ile
610 615 620

Val Gly Gly Glu Gly Asp Phe Phe Asn Ser Phe Ala Lys Ser Leu Ser
625 630 635 640

Val Gly Lys Ala Ile Glu Gly Val Val Gly Lys Ser Pro Val Val Gln
645 650 655

Asp Val Leu Ala Arg Leu Leu Asn Gly Arg Gly Ala Ala Ala Ala Val
660 665 670

Met Pro Glu Arg Lys Ser Gly His Glu Asn Glu Pro Ala Ala Glu Val
675 680 685

<210> SEQ ID NO 18

<211> LENGTH: 742

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 18

Met Tyr Pro Gln Phe Arg Arg Gly His Leu Ala Ala Ala Val Leu Phe
1 5 10 15

Ala Ser Ser Ser Leu Leu Gly Gly Gln Ala Leu Ala Glu Asp Glu Arg
20 25 30

Leu Glu Glu Leu Asp Glu Arg Ala Glu Ser Val Val Gln Leu Gly Asp
35 40 45

Glu Val Val Leu Gly Thr Ala Glu Gln Glu Leu Lys Gln Ala Pro Gly
Val Ser Ile Ile Thr Ala Glu Asp Ile Arg Lys Arg Pro Pro Val Asn
65 70 75 80

Asp Leu Ser Glu Ile Ile Arg Thr Met Pro Gly Val Asn Leu Thr Gly
85 90 95

Asn Ser Ser Ser Gly Gln Arg Gly Asn Asn Arg Gln Ile Asp Ile Arg
100 105 110

Gly Met Gly Pro Glu Asn Thr Leu Ile Leu Val Asp Gly Lys Pro Val
115 120 125

Ser Ser Arg Asn Ser Val Arg Tyr Gly Trp Arg Gly Glu Arg Asp Thr
130 135 140

Arg Gly Asp Ser Asn Trp Val Pro Pro Glu Glu Val Glu Arg Ile Glu
145 150 155 160

Val Leu Arg Gly Pro Ala Ala Ala Arg Tyr Gly Ser Gly Ala Ala Gly
165 170 175

Gly Val Val Asn Ile Ile Thr Lys Arg Pro Thr Asp Arg Leu Arg Gly
180 185 190

Ser Met Thr Val Phe Thr Asn Ile Pro Glu Ser Ser Lys Asp Gly Ala
195 200 205

Thr Arg Arg Ala Asn Phe Ser Leu Ser Gly Pro Leu Thr Glu Ala Leu
210 215 220

Ser Phe Arg Ala Tyr Gly Ser Ala Asn Lys Thr Asp Ser Asp Asp Thr
225 230 235 240

Asp Ile Asn Leu Gly His Thr Val Asn Pro Ser Arg Thr Val Ala Gly
245 250 255

Arg Glu Gly Val Arg Asn Arg Asp Leu Ser Gly Met Leu Ser Trp Gln
260 265 270

Val Thr Pro Asp Gln Val Val Asp Phe Glu Ala Gly Phe Ser Arg Gln
275 280 285
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Gly Asn Ile Tyr Ala Gly Asp Thr Gln Asn Asn Asn Gly Thr Ala Asn
290 295 300

Thr Gln Gly Leu Ala Asp Asp Gly Ala Glu Thr Asn Arg Met Tyr Arg
305 310 315 320

Glu Asn Tyr Ala Ile Thr His Asn Gly Thr Trp Ser Phe Gly Thr Ser
325 330 335

Arg Phe Val Ala Gln Tyr Asp Ser Thr Arg Asn Asn Arg Leu Glu Glu
340 345 350

Gly Leu Ala Gly Ser Val Glu Gly Gln Ile Gly Ala Asp Arg Ser Phe
355 360 365

Ser Ala Ser Lys Leu Glu Asn Tyr Arg Leu Ser Gly Glu Leu Asn Leu
370 375 380

Pro Leu His Ala Leu Phe Glu Gln Val Leu Thr Val Gly Ala Glu Trp
385 390 395 400

Asn Lys Glu Thr Leu Asn Asp Pro Ser Ser Leu Lys Gln Gly Phe Val
405 410 415

Gly Ser Asp Ser Leu Pro Gly Thr Pro Ala Ala Gly Ser Arg Ser Pro
420 425 430

Lys Ser Lys Ala Glu Ile Arg Ala Leu Tyr Val Glu Asp Asn Ile Glu
435 440 445

Leu Arg Pro Gly Thr Met Leu Thr Pro Gly Leu Arg Leu Asp Asp His
450 455 460

Ser Asp Phe Gly Leu Asn Trp Ser Pro Ser Leu Asn Ala Ser Gln Thr
465 470 475 480

Leu Gly Glu Tyr Phe Thr Val Lys Ala Gly Ile Ala Arg Ala Phe Lys
485 490 495

Ala Pro Asn Leu Tyr Gln Ser Asn Pro Asn Tyr Leu Leu Tyr Thr Arg
500 505 510

Gly Asn Gly Cys Pro Ile Gln Thr Ser Ser Gly Gly Cys Tyr Leu Val
515 520 525

Gly Asn Glu Asn Leu Asp Ala Glu Thr Ser Val Asn Lys Glu Leu Gly
530 535 540

Ile Glu Phe Arg Arg Asp Gly Trp Val Ala Gly Leu Thr Tyr Phe Arg
545 550 555 560

Asn Asp Tyr Lys Asn Lys Ile Val Ala Pro Leu Asp Val Met Gly Gln
565 570 575

Thr Gly Thr Gly Asn Asn Ile Leu Gln Trp Ser Asn Ala Lys Lys Ala
580 585 590

Val Val Glu Gly Leu Glu Gly Asn Leu Leu Val Pro Leu His Glu Asp
595 600 605

Leu Ser Trp Ser Thr Asn Leu Thr Tyr Met Leu Gln Ser Lys Asp Lys
610 615 620

Asp Thr Gly Asn Pro Leu Ser Val Ile Pro Glu Tyr Thr Leu Asn Ser
625 630 635 640

Thr Leu Asp Trp Gln Ala Ser Glu Arg Leu Ser Thr Gln Leu Thr Ser
645 650 655

Thr Ile Tyr Gly Arg Gln Glu Pro Pro Lys His Gly Thr Ser Arg Asn
660 665 670

Thr Pro Val Val Ser Arg Lys Glu Val Gly Thr Tyr Gly Ile Trp Gly
675 680 685
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Val Ser Ala Gly Tyr Thr Phe Ser Glu Asn Leu Ser Val Arg Gly Gly
690 695 700

Val Ser Asn Leu Phe Asp Lys Arg Leu Tyr Arg Gln Gly Asn Ser Phe
705 710 715 720

Asp Ala Gly Ala Ala Thr Tyr Asn Glu Pro Gly Arg Ala Tyr Tyr Val
725 730 735

Ser Met Thr Thr Ser Phe
740

<210> SEQ ID NO 19

<211> LENGTH: 746

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 19

Met Ser Ser Arg Ala Leu Pro Ala Val Pro Phe Leu Leu Leu Ser Ser
1 5 10 15

Cys Leu Leu Ala Asn Ala Val His Ala Ala Gly Gln Gly Asp Gly Ser
20 25 30

Val Ile Glu Leu Gly Glu Gln Thr Val Val Ala Thr Ala Gln Glu Glu
35 40 45

Thr Lys Gln Ala Pro Gly Val Ser Ile Ile Thr Ala Glu Asp Ile Ala
50 55 60

Lys Arg Pro Pro Ser Asn Asp Leu Ser Gln Ile Ile Arg Thr Met Pro
65 70 75 80

Gly Val Asn Leu Thr Gly Asn Ser Ser Ser Gly Gln Arg Gly Asn Asn
85 90 95

Arg Gln Ile Asp Ile Arg Gly Met Gly Pro Glu Asn Thr Leu Ile Leu
100 105 110

Val Asp Gly Lys Pro Val Ser Ser Arg Asn Ser Val Arg Tyr Gly Trp
115 120 125

Arg Gly Glu Arg Asp Ser Arg Gly Asp Thr Asn Trp Val Pro Ala Asp
130 135 140

Gln Val Glu Arg Ile Glu Val Ile Arg Gly Pro Ala Ala Ala Arg Tyr
145 150 155 160

Gly Asn Gly Ala Ala Gly Gly Val Val Asn Ile Ile Thr Lys Gln Ala
165 170 175

Gly Ala Glu Thr His Gly Asn Leu Ser Val Tyr Ser Asn Phe Pro Gln
180 185 190

His Lys Ala Glu Gly Ala Ser Glu Arg Met Ser Phe Gly Leu Asn Gly
195 200 205

Pro Leu Thr Glu Asn Leu Ser Tyr Arg Val Tyr Gly Asn Ile Ala Lys
210 215 220

Thr Asp Ser Asp Asp Trp Asp Ile Asn Ala Gly His Glu Ser Asn Arg
225 230 235 240

Thr Gly Lys Gln Ala Gly Thr Leu Pro Ala Gly Arg Glu Gly Val Arg
245 250 255

Asn Lys Asp Ile Asp Gly Leu Leu Ser Trp Arg Leu Thr Pro Glu Gln
260 265 270

Thr Leu Glu Phe Glu Ala Gly Phe Ser Arg Gln Gly Asn Ile Tyr Thr
275 280 285

Gly Asp Thr Gln Asn Thr Asn Ser Asn Asn Tyr Val Lys Gln Met Leu
290 295 300
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Gly His Glu Thr Asn Arg Met Tyr Arg Glu Thr Tyr Ser Val Thr His
305 310 315 320

Arg Gly Glu Trp Asp Phe Gly Ser Ser Leu Ala Tyr Leu Gln Tyr Glu
325 330 335

Lys Thr Arg Asn Ser Arg Ile Asn Glu Gly Leu Ala Gly Gly Thr Glu
340 345 350

Gly Ile Phe Asp Pro Asn Asn Ala Gly Phe Tyr Thr Ala Thr Leu Arg
355 360 365

Asp Leu Thr Ala His Gly Glu Val Asn Leu Pro Leu His Leu Gly Tyr
370 375 380

Glu Gln Thr Leu Thr Leu Gly Ser Glu Trp Thr Glu Gln Lys Leu Asp
385 390 395 400

Asp Pro Ser Ser Asn Thr Gln Asn Thr Glu Glu Gly Gly Ser Ile Pro
405 410 415

Gly Leu Ala Gly Lys Asn Arg Ser Ser Ser Ser Ser Ala Arg Ile Phe
420 425 430

Ser Leu Phe Ala Glu Asp Asn Ile Glu Leu Met Pro Gly Thr Met Leu
435 440 445

Thr Pro Gly Leu Arg Trp Asp His His Asp Ile Val Gly Asp Asn Trp
450 455 460

Ser Pro Ser Leu Asn Leu Ser His Ala Leu Thr Glu Arg Val Thr Leu
465 470 475 480

Lys Ala Gly Ile Ala Arg Ala Tyr Lys Ala Pro Asn Leu Tyr Gln Leu
485 490 495

Asn Pro Asp Tyr Leu Leu Tyr Ser Arg Gly Gln Gly Cys Tyr Gly Gln
500 505 510

Ser Thr Ser Cys Tyr Leu Arg Gly Asn Asp Gly Leu Lys Ala Glu Thr
515 520 525

Ser Val Asn Lys Glu Leu Gly Ile Glu Tyr Ser His Asp Gly Leu Val
530 535 540

Ala Gly Leu Thr Tyr Phe Arg Asn Asp Tyr Lys Asn Lys Ile Glu Ser
545 550 555 560

Gly Leu Ser Pro Val Asp His Ala Ser Gly Gly Lys Gly Asp Tyr Ala
565 570 575

Asn Ala Ala Ile Tyr Gln Trp Glu Asn Val Pro Lys Ala Val Val Glu
580 585 590

Gly Leu Glu Gly Thr Leu Thr Leu Pro Leu Ala Asp Gly Leu Lys Trp
595 600 605

Ser Asn Asn Leu Thr Tyr Met Leu Gln Ser Lys Asn Lys Glu Thr Gly
610 615 620

Asp Val Leu Ser Val Thr Pro Arg Tyr Thr Leu Asn Ser Met Leu Asp
625 630 635 640

Trp Gln Ala Thr Asp Asp Leu Ser Leu Gln Ala Thr Val Thr Trp Tyr
645 650 655

Gly Lys Gln Lys Pro Lys Lys Tyr Asp Tyr His Gly Asp Arg Val Thr
660 665 670

Gly Ser Ala Asn Asp Gln Leu Ser Pro Tyr Ala Ile Ala Gly Leu Gly
675 680 685

Gly Thr Tyr Arg Leu Ser Lys Asn Leu Ser Leu Gly Ala Gly Val Asp
690 695 700
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Asn Leu Phe Asp Lys Arg Leu Phe Arg Ala Gly Asn Ala Gln Gly Val
705 710 715 720

Val Gly Ile Asp Gly Ala Gly Ala Ala Thr Tyr Asn Glu Pro Gly Arg
725 730 735

Thr Phe Tyr Thr Ser Leu Thr Ala Ser Phe
740 745

<210> SEQ ID NO 20

<211> LENGTH: 784

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 20

Met Ser Pro Ser Arg Ala Leu Ser Pro Leu Ser Arg Ala Leu Leu Leu
1 5 10 15

Ala Cys Leu Gly Gly Pro Val Leu Val Ser Ala Gly Ser Ala Cys Ala
20 25 30

Ala Glu Ile Arg Thr Asp Ala Arg Gln Tyr Tyr Arg Leu Pro Ala Glu
35 40 45

Pro Leu Glu Gln Ala Leu Asn His Leu Gly Arg Gln Ala Gly Val Leu
50 55 60

Ile Ala Phe Ser Pro Glu Gln Thr Ala Ala Arg Arg Ser Gln Ala Leu
65 70 75 80

Asp Gly Glu Tyr Thr Leu Glu Glu Ala Leu Ala Ala Leu Leu Val Gly
85 90 95

Ser Gly Leu Glu Ala Arg Ala Arg Gly Asp Gly Ala Tyr Thr Leu Glu
100 105 110

Ala Leu Pro Val Glu Asp Pro Ala Asn Leu Gln Ala Leu Thr Val Val
115 120 125

Gly Asp Trp Leu Ala Asp Ala Ser Ala Ala Asp Val Phe Glu His Pro
130 135 140

Gly Ala Arg Asp Val Val Arg Arg Glu Gln Phe Gln Ala Gln Gly Ala
145 150 155 160

Ala Ser Thr Arg Glu Val Leu Glu Arg Ile Pro Gly Val Ser Ala Pro
165 170 175

Leu Asn Asn Gly Thr Gly Ser His Asp Leu Ala Leu Asn Phe Gly Ile
180 185 190

Arg Gly Leu Asn Pro Arg Leu Ala Ser Arg Ser Thr Val Leu Met Asp
195 200 205

Gly Ile Pro Val Pro Phe Ala Pro Tyr Gly Gln Pro Gln Leu Ser Leu
210 215 220

Ala Pro Val Ser Ile Gly Asn Met Asp Ala Val Asp Val Val Arg Gly
225 230 235 240

Gly Gly Ala Val Arg Tyr Gly Pro Gln Asn Val Gly Gly Ile Val Asn
245 250 255

Phe Val Thr Arg Ala Ile Pro Glu Asp Phe Ala Thr Lys Leu Asp Val
260 265 270

His Ser Glu Leu Ser Pro Ser Ser Ser Gln Asp Gly Leu Lys Thr Thr
275 280 285

His Asn Val Leu Ile Gly Gly Thr Gly Ala Asn Gly Leu Gly Gly Ala
290 295 300

Leu Leu Tyr Ser Gly Thr Arg Gly Gly Asp Trp Arg Glu His Ser Asp
305 310 315 320
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Thr Arg Ile Asp Asp Leu Ile Leu Lys Gly Arg Phe Gln Pro Ser Asp
325 330 335

Glu His Thr Phe Ser Ala Met Thr Gln Tyr Tyr Asp Gly Glu Ala Asp
340 345 350

Met Pro Gly Gly Leu Gly Thr Ala Ala Tyr His Asp Asp Pro Tyr Gln
355 360 365

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

Ala Ser Tyr Glu Tyr Thr Pro Asn Ala Ser Gln Lys Leu Asn Val Thr
385 390 395 400

Gly Phe Phe Thr Lys Thr Leu Arg Ser Gly Tyr Leu Asp Gln Gly Arg
405 410 415

Asn Leu Thr Leu Ser Pro Arg Glu Tyr Trp Val Arg Gly Leu Glu Thr
420 425 430

Arg Phe Ser Gln Gly Phe Glu Leu Gly Glu Ser Arg His Glu Val Gly
435 440 445

Ile Gly His Arg Tyr Val Asn Glu Ala Ser His Glu Leu Arg Tyr Trp
450 455 460

Thr Arg Ala Asp Ser Gly Gln Leu Pro Ser Thr Gly Ser Arg Asn Asp
465 470 475 480

Arg Asp Thr Arg Gly Ser Thr Glu Ala Asn Ala Phe Tyr Ile Asp Asp
485 490 495

Arg Ile Asp Ile Gly Asn Trp Thr Ile Thr Pro Gly Ile Arg Tyr Glu
500 505 510

Lys Ile Asp Ser Glu Gln Lys Asn Leu Leu Lys Asn Ser Lys Asp Ser
515 520 525

Gly Arg Tyr Asn Ala Ser Leu Pro Ala Leu Asn Val Ile Tyr His Leu
530 535 540

Thr Pro Ser Trp Asn Leu Tyr Ala Asn Thr Glu Gly Ser Phe Gly Thr
545 550 555 560

Val Gln Tyr Ser Gln Met Gly Lys Ala Val Arg Ser Gly Asp Ile Glu
565 570 575

Pro Glu Lys Ala Arg Thr Trp Glu Leu Gly Ser Arg Tyr Asp Asp Gly
580 585 590

Ile Leu Arg Ala Glu Leu Gly Ala Phe Leu Ile Asn Phe Asp Asn Gln
595 600 605

Tyr Glu Ser Asn Gln Gln Thr Asp Ser Val Thr Ala Arg Gly Lys Thr
610 615 620

Arg His Lys Gly Ile Glu Ala Ala Ile Ala Tyr Asp Leu Ala Asp Leu
625 630 635 640

Asp Pro Leu Leu Ser Gly Phe Asp Val Tyr Ala Ser Tyr Ala Tyr Val
645 650 655

Asp Ala Ser Ile Arg Glu Asp Gly Pro Asn Lys Gly Asn Gln Val Pro
660 665 670

Phe Ser Ser Lys His Lys Gly Thr Leu Gly Ala Asn Tyr Arg Thr Gly
675 680 685

Ala Trp Ser Tyr Asn Leu Asp Gly Ser Phe Gln Thr Ser Gln Tyr Ala
690 695 700

Asp Asn Ala Asn Thr Glu Ser Glu Ser Ala Asp Gly Ser Thr Gly Arg
705 710 715 720



US 2018/0201656 Al Jul. 19,2018
&3

-continued

Ile Ala Gly Trp Met Val Trp Ser Ala Arg Gly Thr Tyr Asp Phe Gly
725 730 735

Pro Gln Leu Asn Asp Leu Lys Leu Gly Leu Gly Val Lys Asn Leu Phe
740 745 750

Asp Arg Arg Tyr Tyr Thr Arg Ser Phe Asp Asp Asn Asn Lys Gly Leu
755 760 765

Tyr Val Gly Gln Pro Arg Thr Leu Tyr Val Gln Ala Ser Val Gly Phe
770 775 780

<210> SEQ ID NO 21

<211> LENGTH: 851

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 21

Met Thr Leu Pro Phe Thr Arg Ala Ala Trp Arg Pro Leu Cys Ser Ala
1 5 10 15

Ala Val Leu Gly Ala Ala Leu Trp Ala Ala Gly Ala Ser Ala Ala Glu
20 25 30

Arg Arg Phe Asp Leu Pro Ala Gln Pro Leu Ala Ala Ser Leu Ser Arg
35 40 45

Leu Ala Gln Gln Ala Gln Val Gln Val Leu Phe Asp Glu Ser Leu Leu
50 55 60

Arg Gly Leu Arg Ala Pro Ala Leu Ser Gly Ser Tyr Gly Val Arg Glu
Ala Leu Glu Arg Leu Leu Val Gly Ser Glu Leu Glu Leu Val Glu Ala
85 90 95

Gly Gly Gly Tyr Val Val Arg Arg Arg Gln Val Asp Ala Tyr Ser Asp
100 105 110

Asn Ala Leu Gln Leu Asp Ala Gln Thr Ile Val Gly Asn Gly Arg Glu
115 120 125

Val Asp Ala Ser Asn Val Gly Arg Ser Thr Leu Thr Arg Arg Asp Ile
130 135 140

Glu Arg Gln Gln Ala Asp Asn Ile Pro Ser Leu Leu Gln Thr Leu Pro
145 150 155 160

Gly Val Thr Met Gly Gly Ser Pro Lys Pro Gly Gly Gln Thr Thr Asn
165 170 175

Ile Trp Gly Leu Gly Asp Ala Glu Asp Val Pro Tyr Thr Leu Asp Gly
180 185 190

Ala Gln Lys Ser Gly Phe Glu Arg Tyr Gln Gln Gly Thr Val Phe Ile
195 200 205

Glu Pro Glu Met Ile Lys Arg Ile Glu Val Glu Lys Gly Pro His Ser
210 215 220

Val Phe Thr Gly Asn Gly Gly Phe Gly Gly Thr Val His Met Glu Thr
225 230 235 240

Lys Asp Ala Pro Asp Leu Leu Arg Glu Gly Arg Asp Val Gly Ala Met
245 250 255

Leu Lys Tyr Gly Tyr His Ser Asn Asp Gln Gln Lys Ile Tyr Ser Gly
260 265 270

Ala Val Phe Gly Arg Ser Glu Asp Arg Arg Val Asp Ala Leu Leu Tyr
275 280 285

Leu Asn Gly Arg Asp Gly Arg Asp Met Lys Leu Ala Asp Asn Leu Pro
290 295 300
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Leu Ser Pro Thr Asp Tyr Pro Ile Asn Pro Lys Arg Leu Pro Asn Ser
305 310 315 320

Ala Gln Asp Glu Lys Thr Gly Leu Phe Lys Leu Asn Leu His Pro Thr
325 330 335

Glu Glu His Asp Leu Gly Phe Thr Tyr Leu Arg Ser Lys Ser Ser Arg
340 345 350

Trp Thr Pro Phe Ser Ala Ser Ser Tyr Pro Thr Pro Pro Ser Gln Trp
355 360 365

Thr Ile Asp Arg Tyr Gly Tyr Glu Leu Gly Leu Thr Arg Leu Leu Ala
370 375 380

His Arg Asp Thr Thr Asp Thr Thr Trp Thr Gly Lys Tyr Asn Tyr His
385 390 395 400

Pro Leu Asp Asn Pro Trp Ile Asp Leu Gln Leu Ser Tyr Ser Asp Ala
405 410 415

Arg Thr Glu Gln Leu Asp Arg Arg Glu Asp Thr Ala Phe Tyr Gln Leu
420 425 430

Ala Thr Gly Gly Lys Arg Met Arg Thr Glu Tyr Gln Asp Lys Val Leu
435 440 445

Glu Leu Arg Asn Thr Ser Arg Phe Asp Thr Gly Ala Leu Gln His Glu
450 455 460

Leu Thr Leu Gly Ala Ala Leu His Lys His Lys Arg Asp Ile Leu Met
465 470 475 480

His Met Pro Gly Lys Thr Tyr Glu Thr Pro Arg Tyr Asn Tyr Gly Trp
485 490 495

Leu Gln Pro Ala Phe Met Pro Ala Gly Lys Gln Asp Thr Gln Ser Phe
500 505 510

Tyr Ile Gln Asp Ala Ile Thr Tyr Gly Ser Leu Thr Val Thr Pro Ser
515 520 525

Met Arg Phe Asp Ser Val Arg Asn Asp Gly Gln Ala Asn Leu Ala Pro
530 535 540

Ile Tyr Asp Asn Pro Lys Leu Gly His Asp Tyr Arg Ala Gln Thr Tyr
545 550 555 560

Ser Gly Trp Ser Pro Arg Leu Ser Val Phe Trp Thr Ala Thr Pro Asn
565 570 575

Leu Ala Phe Phe Ala Asp Tyr Thr Glu Thr Trp Arg Ala Pro Val Ile
580 585 590

Asp Glu Gln Tyr Glu Val Gln Asn Ser Ser Thr Ile Gly Gly Ser Ser
595 600 605

Arg Asp Leu Asp Ala Glu Arg Ile His Ala Ile Arg Gly Gly Ser Val
610 615 620

Ile Asn Leu Pro Asp Leu Leu Val Ala Gly Asp Ser Leu Gln Ile Arg
625 630 635 640

Thr Thr Leu Phe Gln Asn Arg Ile Lys Asp Glu Ile Phe Arg Thr Arg
645 650 655

Ser Val Gly Cys Arg Gln Gln Ser Ile Asp Asn Gly Ser Ile Gly Gly
660 665 670

Ser Cys Gly Asp Met Leu Pro Leu Ser Asn Tyr Arg Asn Leu Pro Gly
675 680 685

Leu Thr Ile Lys Gly Phe Glu Ile Glu Ser Phe Tyr Asp Ser Gln Arg
690 695 700
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Leu Phe Gly Ser Leu Ser Tyr Ser Trp Met Thr Gly Lys His Asp Gly
705 710 715 720

Ala Tyr Ser Asn Pro Trp Gly Pro Asn Val Trp Ala Arg Asp Ile Pro
725 730 735

Pro Pro Lys Trp Val Ala Met Leu Gly Leu Lys Val Pro Glu Trp Asp
740 745 750

Ala Lys Leu Gly Trp Gln Gly Glu Phe Val Arg Lys Thr Asp Arg Leu
755 760 765

Pro Ser Asp Arg Tyr Ser Gly Gly Met Gly Thr Gly Ser Gly Asp Ile
770 775 780

Tyr Trp Asp His Ala Ala Asn Asp Ser Tyr Asp Thr His Arg Leu Phe
785 790 795 800

Ala Glu Trp Val Pro Ala Lys Leu Gly Leu Lys Asp Thr Arg Ile Asp
805 810 815

Phe Thr Val Asp Asn Leu Phe Asn Arg Ser Tyr Arg Gln Pro Leu Gly
820 825 830

Gly Asp Leu Val Tyr Ser Gln Gly Arg Asn Ala Lys Ile Ser Val Thr
835 840 845

Gln Phe Phe
850

<210> SEQ ID NO 22

<211> LENGTH: 880

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 22

Met His Arg Ser Leu His Thr Asp Ala Pro Leu Gly Ala Ala Leu Leu
1 5 10 15

Leu Ala Leu Gln Leu Ala Pro Gly Ser Ala Ala Ala Ala Glu Glu Gln
20 25 30

Ala Pro Val Asp Pro Pro Thr Val Gln Leu Gln Arg Ile Glu Val Thr
Gly Ser Ala Ile Arg Arg Val Asp Ala Glu Thr Ala Val Pro Ile Ser
50 55 60

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

Glu Leu Ile Gly Arg Leu Ser Gly Asn Gln Gly Val Tyr Asn Ser Ser
85 90 95

Arg Ser Val Gly Ser Ala Thr Gly Gly Ala Ser Phe Ala Asp Leu Arg
100 105 110

Gly Ile Gly Ala Asn Lys Thr Leu Val Leu Leu Asn Gly Arg Arg Leu
115 120 125

Ala Asn Asn Ala Ile Asp Gly Ser Ala Val Asp Leu Asn Thr Ile Pro
130 135 140

Phe Ala Ala Ile Asp Arg Val Glu Val Leu Arg Asp Gly Ala Ser Ala
145 150 155 160

Leu Tyr Gly Thr Asp Ala Ile Gly Gly Val Ile Asn Phe Ile Thr Arg
165 170 175

Lys Ser Leu Asn Glu Gly Arg Phe Asp Ser Gly Tyr Ala Ser Pro Thr
180 185 190

His Asp Gly Gly Gly Asn Gln Arg Asn Val Ser Ala Ser Trp Gly Phe
195 200 205
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Gly Glu Leu Glu Glu Asp Arg Phe Asn Val Phe Ala Val Ala Asn Tyr
210 215 220

Asp Lys Gln Glu Arg Leu Gly Ala Lys Asp Arg Gly Tyr Thr Tyr Asn
225 230 235 240

Tyr Gln Pro Gly Arg Gly Leu Asp Tyr Ser Ser Gly Thr Ala Phe Pro
245 250 255

Gly Asn Trp Ser Gln Gly Ala Asn Ala Ser Asn Pro Leu Ala Ala Gly
260 265 270

Gly Cys Lys Gly Ala Asp Leu Ile Pro Arg Asn Gly Ile Cys Arg Gln
275 280 285

Ser Leu Trp Arg Tyr Leu Asp Leu Val Pro Glu Thr Glu Lys Thr Ser
290 295 300

Val Phe Ser Arg Ala Thr Gly Lys Leu Ala Asp Glu His Asn Val Ser
305 310 315 320

Leu Glu Tyr Phe Trp Ser Arg Ser Asp Asn Ala Thr Gln Val Gly Pro
325 330 335

Gly Thr Leu Thr Gly Leu Gln Ile Asp Pro Gly Thr Ala Phe Tyr Pro
340 345 350

Gly Asn Gly Ile Thr Pro Gly Pro Gly Gly Phe Val Leu Asp Pro Ser
355 360 365

Arg Pro Val Glu Val Asn Trp Arg Gln Ser Val Leu Gly Pro Arg Leu
370 375 380

Gln Ser Ser Gln Asn Thr Gly Gln Arg Leu Leu Leu Gly Phe Asp Gly
385 390 395 400

Gln Phe Ala Gly Trp Asp Tyr Asp Ile Gly Ala Ser Tyr Asn Gln Asn
405 410 415

Lys Val Val Asp His Ile His Ser Gly Tyr Val Asp Asp Arg Ala Ala
420 425 430

Ala Leu Gly Ile Ala Asn Gly Thr Leu Asn Pro Phe Gly Pro Gln Thr
435 440 445

Asp Ala Gly Leu Ala Tyr Leu Gly Ser His Ala Leu Ser Gly Asp Phe
450 455 460

Arg Thr Ser Val Gly Arg Val Lys Gly Leu Asp Ala Arg Ala Ser Arg
465 470 475 480

Glu Ile Gly Asp Trp Phe Gly Ala Gly Pro Ala Ala Leu Ala Leu Gly
485 490 495

Gly Glu Phe Arg Lys Glu Ala Phe His Gln Asp Ile Gln Asp Phe Ala
500 505 510

Gly Asn Val Gln Ser Leu Gly Val Asp Pro Ala Ala Thr Val Ser Gly
515 520 525

Glu Arg Asn Leu Lys Ala Gln Tyr Ala Glu Leu Asn Val Pro Val Leu
530 535 540

Asp Ser Leu Glu Leu Ser Ala Ala Ile Arg His Asp Lys Tyr Ser Asp
545 550 555 560

Phe Gly Ser Thr Ser Asn Pro Lys Tyr Ser Phe Arg Phe Gln Pro Phe
565 570 575

Arg Gln Leu Val Leu Arg Gly Ala Tyr Ser Glu Gly Phe Arg Ala Pro
580 585 590

Ser Leu Tyr Glu Leu Tyr Asn Pro Thr Phe Thr Thr Tyr Thr Ser Ala
595 600 605



US 2018/0201656 Al Jul. 19,2018
87

-continued

Asn Tyr Asp Asp Pro Arg Leu Cys Ala Gly Gly Gln Pro Ser Gln Gly
610 615 620

Gly Ile Ala Asn Arg Asp Cys Ala Gln Gln Phe Tyr Asn Ala Thr Gly
625 630 635 640

Gly Asn Thr Asp Leu Arg Pro Glu Thr Ala Arg Asn Val Thr Leu Gly
645 650 655

Leu Val Tyr Gln Pro Leu Arg Asp Leu Ser Val Gly Leu Asp Phe Trp
660 665 670

Trp Ile Arg Ile Ala Asn Gln Ile Ala Glu Phe Pro Glu Ala Ala Ile
675 680 685

Phe Ala Asp Pro Gln Ala Tyr Ala Gly Arg Ile Val Arg Lys Ala Asp
690 695 700

Gly Ser Ile Asp His Val Val Thr Gly Leu Ala Asn Leu Gly Lys Val
705 710 715 720

Lys Thr Ser Gly Val Asp Leu Ser Leu Asp Tyr Arg Phe Pro Ala Ser
725 730 735

Arg Tyr Gly Gln Phe Gly Leu Asp Leu Gln Gly Thr Tyr Val Ser Arg
740 745 750

Tyr Asp Phe Gln Gln Gln Ile Gly Gly Gln Tyr Leu Asp Asn Val Gly
755 760 765

Asp Phe Gln Gly Val Gly Val Ile Ala Arg Trp Lys His Val Ala Asn
770 775 780

Ala Thr Trp Ser Arg Asp Ala Trp Gln Ala Thr Leu Ser Asn Arg Tyr
785 790 795 800

Thr Ser Gly Tyr Asn Asp Tyr Asp Arg Ala Ser His Gly Lys Val Gly
805 810 815

Ser Trp Asn Leu Trp Asp Leu Ala Gly Ser Tyr Arg Leu Ser His Ala
820 825 830

Leu Gly Leu Thr Leu Gly Val Lys Asn Leu Phe Asp Arg Glu Pro Pro
835 840 845

Phe Ser Asn Gln Thr Tyr Thr Phe Gln Ser Gly Tyr Asp Pro Arg Tyr
850 855 860

Thr Asp Pro Tyr Gly Arg Ile Leu Phe Gly Arg Leu Ser Tyr Ser Phe
865 870 875 880

<210> SEQ ID NO 23

<211> LENGTH: 919

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 23

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

Leu Thr Ser Gly Met Ala His Gly Leu Gly Leu Gly Glu Ile Thr Leu
20 25 30

Lys Ser Ala Leu Asn Gln Pro Leu Asp Ala Glu Ile Glu Leu Leu Glu
35 40 45

Val Arg Asp Leu Gly Ser Gly Glu Val Ile Pro Ser Leu Ala Ser Pro
50 55 60

Glu Glu Phe Ser Lys Ala Gly Val Asp Arg Leu Tyr Tyr Leu Thr Asp
65 70 75 80

Leu Lys Phe Thr Pro Val Val Lys Pro Asn Gly Lys Ser Val Ile Arg
85 90 95



US 2018/0201656 Al Jul. 19,2018
&8

-continued

Val Thr Ser Ser Lys Pro Val Gln Glu Pro Tyr Leu Asn Phe Leu Val
100 105 110

Gln Val Leu Trp Pro Asn Gly Arg Leu Leu Arg Glu Tyr Thr Val Leu
115 120 125

Leu Asp Pro Pro Leu Tyr Ser Pro Gln Ala Ala Ala Ser Ala Pro Gln
130 135 140

Ala Pro Val Ser Ala Pro Arg Ala Thr Gly Ala Pro Arg Ala Pro Gln
145 150 155 160

Ala Pro Ala Pro Val Arg Thr Thr Ala Pro Ala Gly Ser Asp Thr Tyr
165 170 175

Arg Thr Val Ser Asn Asp Thr Leu Trp Glu Ile Ala Gln Arg Asn Arg
180 185 190

Thr Asp Arg Val Ser Val Pro Gln Ala Met Leu Ala Phe Gln Glu Leu
195 200 205

Asn Pro Gly Ala Phe Val Asp Gly Asn Ile Asn Arg Leu Lys Ser Gly
210 215 220

Gln Val Leu Arg Ile Pro Thr Glu Gln Gln Met Leu Glu Arg Ser Pro
225 230 235 240

Arg Glu Ala Leu Ser Gln Val Gln Ala Gln Asn Gln Ser Trp Arg Gly
245 250 255

Ser Arg Asn Pro Ala Ala Gly Ser Ala Gly Ala Arg Gln Leu Asp Ala
260 265 270

Thr Gln Arg Asn Ala Ala Gly Ser Ala Pro Ser Lys Val Asp Ala Thr
275 280 285

Asp Asn Leu Arg Leu Val Ser Gly Glu Gly Lys Ala Ser Lys Gly Ala
290 295 300

Asp Lys Gly Gly Lys Gly Asp Ser Lys Ala Ile Ala Asp Thr Leu Ala
305 310 315 320

Val Thr Lys Glu Ser Leu Asp Ser Thr Arg Arg Glu Asn Glu Glu Leu
325 330 335

Gln Ser Arg Met Gln Asp Leu Gln Ser Gln Leu Asp Lys Leu Gln Lys
340 345 350

Leu Ile Gln Leu Lys Asp Ala Gln Leu Ala Lys Leu Gln Gly Gln Leu
355 360 365

Gly Ala Glu Gly Gln Gly Ala Ala Gln Pro Asn Ala Ala Leu Pro Asp
370 375 380

Ala Ser Gln Pro Asn Ala Ala Ala Gln Ala Pro Ala Gln Pro Gly Thr
385 390 395 400

Pro Ala Ala Ala Ala Pro Thr Pro Ala Pro Ala Gly Glu Ala Pro Ala
405 410 415

Ala Pro Ala Gln Pro Pro Val Ala Pro Pro Pro Ala Pro Ala Ala Glu
420 425 430

Lys Pro Pro Ala Pro Ala Val Pro Ala Pro Ala Pro Val Gln Ala Ala
435 440 445

Glu Gln Pro Ala Pro Ser Phe Leu Asp Glu Leu Leu Ala Asn Pro Leu
450 455 460

Trp Leu Ala Val Ile Gly Gly Ser Ala Leu Leu Ala Leu Leu Val Leu
465 470 475 480

Leu Met Ile Leu Ser Arg Arg Asn Ala Gln Lys Glu Lys Glu Glu Ala
485 490 495
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Gln Ala Phe Ala Ala Asp Thr Gly Glu Glu Gln Glu Asp Ala Leu Asp
500 505 510

Leu Gly Lys Asp Gly Phe Asp Asp Leu Thr Leu Asp Glu Pro Glu Pro
515 520 525

Gln Val Ala Ala Val Ala Pro Gln Val Glu Lys Thr Thr Ala Gln Thr
530 535 540

Ser Asp Ala Leu Gly Glu Ala Asp Ile Tyr Ile Ala Tyr Gly Arg Phe
545 550 555 560

Asn Gln Ala Ala Glu Leu Leu Gln Asn Ala Ile Tyr Asp Glu Pro Gln
565 570 575

Arg Thr Asp Leu Arg Leu Lys Leu Met Glu Val Tyr Ala Glu Met Gly
580 585 590

Asp Arg Glu Gly Phe Ala Arg Gln Glu Asn Glu Leu Arg Glu Ile Gly
595 600 605

Gly Ala Gln Pro Gln Val Glu Gln Leu Lys Ser Arg Tyr Pro Ala Met
610 615 620

Val Ala Val Ala Ala Val Ala Gly Leu Ala Gly Ala Lys Leu Ala Gln
625 630 635 640

Asp Glu Leu Asp Ser Phe Ser Leu Asp Asp Leu Ser Leu Asp Asp Ser
645 650 655

Gly His Ala Ala Lys Pro Asp Ala Ala Gly Gln Asp Leu Asp Asp Ala
660 665 670

Phe Asp Leu Ser Leu Asp Asp Leu Gly Gly Asp Asp Val Gln Ala Asp
675 680 685

Leu Lys Ser Asp Ser Gly Ala Leu Asp Asp Leu Thr Leu Asp Ser Asp
690 695 700

Leu Asp Leu Ala Ala Ser Thr Pro Ala Asp Lys Pro Val Asp Asp Leu
705 710 715 720

Asp Phe Gly Leu Asp Phe Ala Glu Leu Ala Glu Thr Pro Ser Gln Pro
725 730 735

Lys His Asp Asp Leu Gly Asp Phe Ser Leu Asp Leu Asp Ala Pro Glu
740 745 750

Asp Lys Leu Ser Asp Asp Asp Phe Leu Leu Ser Leu Asn Asp Glu Val
755 760 765

Pro Ala Ala Ala Pro Ala Asp Asn Glu Phe Thr Leu Asp Thr Glu Ala
770 775 780

Ala Glu Glu Pro Ala Leu Ser Leu Pro Asp Asp Phe Asp Leu Ser Leu
785 790 795 800

Ala Asp Glu Pro Thr Glu Pro Ala Ala Pro Glu Lys Gly Glu Asp Ser
805 810 815

Phe Ala Ala Gln Leu Asp Glu Val Ser Ala Gln Leu Asp Glu Leu Ala
820 825 830

Ser Asn Leu Asp Glu Pro Lys Ser Ala Thr Pro Ser Phe Ser Ala Glu
835 840 845

Asp Ala Ala Val Ala Ser Ala Leu Asp Gly Asp Ala Asp Asp Asp Phe
850 855 860

Asp Phe Leu Ser Gly Ala Asp Glu Ala Ala Thr Lys Leu Asp Leu Ala
865 870 875 880

Arg Ala Tyr Ile Asp Met Gly Asp Ser Glu Gly Ala Arg Asp Ile Leu
885 890 895

Asp Glu Val Leu Ala Glu Gly Asn Asp Ser Gln Gln Ala Glu Ala Arg
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900 905 910

Glu Leu Leu Glu Arg Leu Ala
915

<210> SEQ ID NO 24

<211> LENGTH: 995

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 24

Met Thr Asp Asp His Ser Phe Arg Pro Arg Pro Thr Ser Leu Ser Ala
1 5 10 15

Ala Leu Leu Leu Gly Ala Trp Ile Ala Gln Pro Ala Thr Ala Ala Tyr
20 25 30

Val Glu Ala Gly Arg Pro Gly Asp Pro Ala Ser Trp Arg Ser Ala Glu
35 40 45

Tyr Gln Gln Asp Trp Gly Leu Glu Arg Met Arg Ala Asp Gln Ala Tyr
50 55 60

Ala Ala Gly Ile Asp Gly Gln Gly Val Lys Ile Gly Glu Met Asp Ser
65 70 75 80

Gly Phe Asp Pro Ser His Pro Asp Thr Pro Ala Ser Arg Tyr Gln Pro
85 90 95

Val Thr Ala Ser Gly Thr Tyr Val Asp Gly Thr Pro Phe Ser Val Ser
100 105 110

Gly Ala Met Asn Gly Asn Asn Asp Ser His Gly Thr His Val Gly Gly
115 120 125

Thr Leu Gly Ala Ser Arg Asp Gly Val Gly Met His Gly Val Ala Tyr
130 135 140

Ala Ala Gln Val Tyr Val Ala Asn Thr Asn Gln Asn Asp Ser Phe Leu
145 150 155 160

Phe Gly Pro Thr Pro Asp Pro Asn Tyr Phe Lys Ala Ala Tyr Gln Ala
165 170 175

Leu Ala Asp Ala Gly Val Arg Ala Ile Asn Asn Ser Trp Gly Ser Gln
180 185 190

Pro Lys Asp Val Ser Tyr Glu Thr Leu Asp Gly Leu His Ala Ala Tyr
195 200 205

Ala Gln His Tyr Gly Arg Ser Thr Trp Leu Asp Ala Ala Ala Gly Val
210 215 220

Ser Arg Gln Gly Val Ile Asn Val Phe Ser Ala Gly Asn Ser Gly Tyr
225 230 235 240

Ala Asn Ala Ser Val Arg Ser Ala Leu Pro Tyr Phe Gln Pro Asp Leu
245 250 255

Glu Gly His Trp Leu Ala Val Ser Gly Leu Asp Gln Gln Asn Gly Gln
260 265 270

Arg Tyr Asn Arg Cys Gly Ile Ala Lys Tyr Trp Cys Ile Thr Thr Pro
275 280 285

Gly Arg Leu Ile Asn Ser Thr Met Pro Gly Gly Gly Tyr Ala Asn Lys
290 295 300

Ser Gly Thr Ser Met Ala Ala Pro His Ala Thr Gly Ala Leu Ala Leu
305 310 315 320

Val Met Gln Arg Tyr Pro Tyr Leu Asn Asn Glu Gln Ala Leu Gln Val
325 330 335
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Leu Leu Thr Thr Ala Thr Gln Leu Asp Gly Thr Pro Thr Gly Ala Pro
340 345 350

Thr Asp Thr Val Gly Trp Gly Val Pro Asp Leu Gly Arg Ala Met His
355 360 365

Gly Pro Gly Gln Leu Leu Gly Arg Phe Glu Ala Asn Leu Pro Ala Gly
370 375 380

Leu Arg Asp Glu Trp Ser Asn Pro Ile Ser Asp Ser Ala Leu Leu Gln
385 390 395 400

Arg Gln Ala Glu Asp Ala Ala Glu His Ala Ala Trp Gln Arg Thr Leu
405 410 415

Lys Asp Lys Gly Trp Glu Asn Gly Leu Pro Ala Gly Ala Ser Gln Gln
420 425 430

Glu Arg Thr Asp Tyr Ala Ile Gly Met Ala Arg Asp Gln Ala Ala Ala
435 440 445

Gln Arg Gln Tyr Gln Gly Ser Leu Val Lys Ala Gly Ala Gly Ser Leu
450 455 460

Val Leu Ser Gly Asp Ser Thr Tyr Arg Gly Pro Thr Leu Val Asp Gly
465 470 475 480

Gly Leu Leu Ser Val Asp Gly Ser Leu Leu Ser Ala Val Glu Val Asn
485 490 495

Ala Gly Gly Thr Leu Gly Gly Ser Gly Arg Ile Gly Gly Leu Leu Ala
500 505 510

Arg Ser Gly Gly Thr Val Ala Ala Gly Asn Ser Ile Gly Thr Leu Glu
515 520 525

Val Ala Gly Asp Leu Arg Phe Glu Ser Gly Ser Thr Tyr Ala Val Glu
530 535 540

Leu Ser Glu Ser Ala Ser Asp Arg Ile Val Ala Ser Gly Lys Ala Ser
545 550 555 560

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

Leu Ser Gln Ser Gln Val Glu Ser Leu Val Gly Arg Arg Tyr Asp Ile
580 585 590

Leu Asp Ala Ala Gly Gly Ile Asp Gly Arg Phe Asp Ala Val Leu Pro
595 600 605

Asn Tyr Leu Phe Leu Gly Gly Thr Leu Asp Tyr Ala Ala Asn Ala Ile
610 615 620

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

Thr Pro Asn Gln Ala Ala Val Ala Gly Ala Val Glu Thr Leu Gly Ala
645 650 655

Gly Asn Pro Val Tyr Glu Ser Leu Leu Leu Ser Glu Asn Ala Ala Thr
660 665 670

Ala Gln Arg Ala Phe Gln Gln Leu Ser Gly Glu Ile Tyr Pro Ala Leu
675 680 685

Ala Gly Leu Leu Leu Asn Asp Ser Arg Tyr Leu Arg Asp Ser Val Gly
690 695 700

Glu Arg Leu Arg Gln Thr Ser Asp Gly Glu Ala Gly Gly Glu Ala Pro
705 710 715 720

Glu Gly Trp Phe Lys Ala Leu Gly Ser Trp Gly Lys Ser Ala Asp Gly
725 730 735

Ser His Gly Ser Glu Gly Tyr Arg His Ser Val Gly Gly Phe Leu Leu
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740 745 750

Gly Val Asp Ser Gln Val Ala Ser Asp Thr Arg Leu Gly Leu Val Ala
755 760 765

Gly Tyr Ser Asn Ser Ser Leu Asn Met Asp Ser Ser Leu Gln Ser Ser
770 775 780

Ala Ser Ile Asp Ser Tyr His Leu Gly Ala Tyr Leu Gly Arg Gln Leu
785 790 795 800

Gln Gln Trp Arg Leu Ser Leu Gly Ala Ala His Ala Trp His Arg Ala
805 810 815

Glu Val Lys Arg Asp Leu Gln Tyr Gly Ala Val Ala Gly Lys Gln Lys
820 825 830

Ala Lys Leu Asp Ala Gln Ser Ser Gln Leu Phe Ala Glu Ala Ala Tyr
835 840 845

Ala Leu Gly Trp Arg Ser Leu Glu Leu Glu Pro Phe Ala Gly Leu Ala
850 855 860

Tyr Val His Val Ala Ser Asp Asp Phe Arg Glu Arg Gly Ser Ala Ala
865 870 875 880

Ala Leu Glu Gly Gly Asp Asp Asn Leu Asp Ala Ala Phe Thr Thr Leu
885 890 895

Gly Leu Arg Ala Lys Arg His Phe Glu Leu Asp Ala Gly Arg Arg Leu
900 905 910

Ala Leu Ser Gly Thr Leu Gly Trp Arg His Asn Leu Ser Asp Thr Thr
915 920 925

Pro Gln Arg His Leu Ala Phe Ala Ser Gly Ser Gln Pro Phe Ser Val
930 935 940

Glu Ser Val Ala Leu Ser Arg Asp Ala Ala Leu Leu Gly Val Asp Ala
945 950 955 960

Ser Leu Ala Val Asn Arg Glu Val Ser Val Arg Leu Gly Tyr Asn Gly
965 970 975

Leu Leu Gly Ser Arg Glu Lys Asp His Gly Val Gly Leu Ala Val Asp
980 985 990

Trp Arg Phe
995

<210> SEQ ID NO 25

<211> LENGTH: 1057

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 25

Met Lys Arg Met Leu Ile Asn Ala Thr Gln Pro Glu Glu Leu Arg Val
1 5 10 15

Ala Leu Val Asp Gly Gln Arg Leu Phe Asp Leu Asp Ile Glu Ser Gly
20 25 30

Ala Arg Glu Gln Lys Lys Ala Asn Ile Tyr Lys Gly Arg Ile Thr Arg
35 40 45

Val Glu Pro Ser Leu Glu Ala Ala Phe Val Asp Phe Gly Ala Glu Arg
50 55 60

His Gly Phe Leu Pro Leu Lys Glu Ile Ser Arg Glu Tyr Phe Lys Lys
65 70 75 80

Ser Pro Glu Gly Arg Ile Asn Ile Lys Glu Val Leu Ser Glu Gly Gln
85 90 95
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Glu Val Ile Val Gln Val Glu Lys Glu Glu Arg Gly Asn Lys Gly Ala
100 105 110

Ala Leu Thr Thr Phe Ile Ser Leu Ala Gly Arg Tyr Leu Val Leu Met
115 120 125

Pro Asn Asn Pro Arg Ala Gly Gly Ile Ser Arg Arg Ile Glu Gly Glu
130 135 140

Glu Arg Asn Glu Leu Arg Glu Ala Leu Asn Gly Leu Asn Ala Pro Ala
145 150 155 160

Asp Met Gly Leu Ile Val Arg Thr Ala Gly Leu Gly Arg Ser Thr Glu
165 170 175

Glu Leu Gln Trp Asp Leu Asp Tyr Leu Leu Gln Leu Trp Ser Ala Ile
180 185 190

Lys Glu Ala Ser Gly Glu Arg Gly Ala Pro Phe Leu Ile Tyr Gln Glu
195 200 205

Ser Asn Val Ile Ile Arg Ala Ile Arg Asp Tyr Leu Arg Gln Asp Ile
210 215 220

Gly Glu Val Leu Ile Asp Ser Ile Asp Ala Gln Glu Glu Ala Leu Asn
225 230 235 240

Phe Ile Arg Gln Val Met Pro Gln Tyr Ala Ser Lys Val Lys Leu Tyr
245 250 255

Gln Asp Ser Val Pro Leu Phe Asn Arg Phe Gln Ile Glu Ser Gln Ile
260 265 270

Glu Thr Ala Phe Gln Arg Glu Val Lys Leu Pro Ser Gly Gly Ser Ile
275 280 285

Val Ile Asp Pro Thr Glu Ala Leu Val Ser Ile Asp Ile Asn Ser Ala
290 295 300

Arg Ala Thr Lys Gly Gly Asp Ile Glu Glu Thr Ala Leu Gln Thr Asn
305 310 315 320

Leu Glu Ala Ala Glu Glu Ile Ala Arg Gln Leu Arg Leu Arg Asp Ile
325 330 335

Gly Gly Leu Ile Val Ile Asp Phe Ile Asp Met Thr Pro Ala Lys Asn
340 345 350

Gln Arg Ala Val Glu Glu Arg Val Arg Glu Ala Leu Glu Ala Asp Arg
355 360 365

Ala Arg Val Gln Val Gly Arg Ile Ser Arg Phe Gly Leu Leu Glu Met
370 375 380

Ser Arg Gln Arg Leu Arg Pro Ser Leu Gly Glu Thr Ser Gly Ile Val
385 390 395 400

Cys Pro Arg Cys Asn Gly Gln Gly Ile Ile Arg Asp Val Glu Ser Leu
405 410 415

Ser Leu Ala Ile Leu Arg Leu Ile Glu Glu Glu Ala Leu Lys Asp Arg
420 425 430

Thr Ala Glu Val Arg Ala Arg Val Pro Phe Gln Val Ala Ala Phe Leu
435 440 445

Leu Asn Glu Lys Arg Asn Ala Ile Thr Lys Ile Glu Leu Arg Thr Arg
450 455 460

Ala Arg Ile Phe Ile Leu Pro Asp Asp His Leu Glu Thr Pro His Phe
465 470 475 480

Glu Val Gln Arg Leu Arg Asp Asp Ser Pro Glu Leu Val Ala Gly Gln
485 490 495

Thr Ser Tyr Glu Met Ala Thr Val Glu His Glu Glu Ala Gln Pro Val
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500 505 510

Ser Ser Thr Arg Thr Leu Val Arg Gln Glu Ala Ala Val Lys Thr Val
515 520 525

Ala Pro Gln Gln Pro Ala Pro Gln His Thr Glu Ala Pro Val Glu Pro
530 535 540

Ala Lys Pro Met Pro Glu Pro Ser Leu Phe Gln Gly Leu Val Lys Ser
545 550 555 560

Leu Val Gly Leu Phe Ala Gly Lys Asp Gln Pro Ala Ala Lys Pro Ala
565 570 575

Glu Thr Ser Lys Pro Ala Ala Glu Arg Gln Thr Arg Gln Asp Glu Arg
580 585 590

Arg Asn Gly Arg Gln Gln Asn Arg Arg Arg Asp Gly Arg Asp Gly Asn
595 600 605

Arg Arg Asp Glu Glu Arg Lys Pro Arg Glu Glu Arg Ala Glu Arg Gln
610 615 620

Pro Arg Glu Glu Arg Ala Glu Arg Pro Asn Arg Glu Glu Arg Ser Glu
625 630 635 640

Arg Arg Arg Glu Glu Arg Ala Glu Arg Pro Ala Arg Glu Glu Arg Gln
645 650 655

Pro Arg Glu Gly Arg Glu Glu Arg Ala Glu Arg Thr Pro Arg Glu Glu
660 665 670

Arg Gln Pro Arg Glu Gly Arg Glu Gly Arg Glu Glu Arg Ser Glu Arg
675 680 685

Arg Arg Glu Glu Arg Ala Glu Arg Pro Ala Arg Glu Glu Arg Gln Pro
690 695 700

Arg Glu Gly Arg Glu Glu Arg Ala Glu Arg Pro Ala Arg Glu Glu Arg
705 710 715 720

Gln Pro Arg Glu Asp Arg Gln Ala Arg Asp Ala Ala Ala Leu Glu Ala
725 730 735

Glu Ala Leu Pro Asn Asp Glu Ser Leu Glu Gln Asp Glu Gln Asp Asp
740 745 750

Thr Asp Gly Glu Arg Pro Arg Arg Arg Ser Arg Gly Gln Arg Arg Arg
755 760 765

Ser Asn Arg Arg Glu Arg Gln Arg Glu Val Ser Gly Glu Leu Glu Gly
770 775 780

Ser Glu Ala Thr Asp Asn Ala Ala Ala Pro Leu Asn Thr Val Ala Ala
785 790 795 800

Ala Ala Ala Ala Gly Ile Ala Val Ala Ser Glu Ala Val Glu Ala Asn
805 810 815

Val Glu Gln Ala Pro Ala Thr Thr Ser Glu Ala Ala Ser Glu Thr Thr
820 825 830

Ala Ser Asp Glu Thr Asp Ala Ser Thr Ser Glu Ala Val Glu Thr Gln
835 840 845

Gly Ala Asp Ser Glu Ala Asn Thr Gly Glu Thr Ala Asp Ile Glu Ala
850 855 860

Pro Val Thr Val Ser Val Val Arg Asp Glu Ala Asp Gln Ser Thr Leu
865 870 875 880

Leu Val Ala Gln Ala Thr Glu Glu Ala Pro Phe Ala Ser Glu Ser Val
885 890 895

Glu Ser Arg Glu Asp Ala Glu Ser Ala Val Gln Pro Ala Thr Glu Ala
900 905 910



US 2018/0201656 Al Jul. 19,2018
95

-continued

Ala Glu Glu Val Ala Ala Pro Val Pro Val Glu Val Ala Ala Pro Ser
915 920 925

Glu Pro Ala Ala Thr Glu Glu Pro Thr Pro Ala Ile Ala Ala Val Pro
930 935 940

Ala Asn Ala Thr Gly Arg Ala Leu Asn Asp Pro Arg Glu Lys Arg Arg
945 950 955 960

Leu Gln Arg Glu Ala Glu Arg Leu Ala Arg Glu Ala Ala Ala Ala Ala
965 970 975

Glu Ala Ala Ala Gln Ala Ala Pro Ala Val Glu Glu Ile Pro Ala Val
980 985 990

Ala Ser Glu Glu Ala Ser Ala Gln Glu Glu Pro Ala Ala Pro Gln Ala
995 1000 1005

Glu Glu Ile Thr Gln Ala Asp Val Pro Ser Gln Ala Asp Glu Ala
1010 1015 1020

Gln Glu Ala Val Gln Ala Glu Pro Glu Ala Ser Gly Glu Gly Ala
1025 1030 1035

Ala Asp Thr Glu His Ala Lys Lys Thr Glu Glu Ser Glu Thr Ser
1040 1045 1050

Arg Pro His Ala
1055

<210> SEQ ID NO 26

<211> LENGTH: 1161

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 26

Met Lys Ser Val Leu His Gln Ile Gly Lys Thr Ser Leu Ala Ala Ala
1 5 10 15

Leu Ser Gly Ala Val Leu Leu Ser Ala Gln Thr Thr His Ala Ala Ala
20 25 30

Leu Ser Val Ser Gln Gln Pro Leu Met Leu Ile Gln Gly Val Ala Pro
Asn Met Leu Val Thr Leu Asp Asp Ser Gly Ser Met Ala Phe Ala Tyr
50 55 60

Ala Pro Asp Ser Ile Ser Gly Tyr Gly Asn Tyr Thr Phe Phe Ala Ser
65 70 75 80

Asn Ser Phe Asn Pro Met Tyr Phe Asp Pro Asn Thr Gln Tyr Lys Leu
85 90 95

Pro Lys Lys Leu Thr Leu Val Asn Gly Gln Val Gln Ile Gln Asp Tyr
100 105 110

Pro Ala Pro Asn Phe Ser Ser Ala Trp Arg Asn Gly Phe Thr Arg Ser
115 120 125

Gly Ser Ile Asn Leu Ser Asn Ser Tyr Lys Val Thr Ile Glu Tyr Gly
130 135 140

Arg Gly Tyr Asp Lys Glu Ser Thr Ile Lys Ala Asp Ala Ala Tyr Tyr
145 150 155 160

Tyr Asp Phe Thr Gly Ser Ser Ser Cys Asn Arg Thr Asn Gln Ala Cys
165 170 175

Tyr Thr Arg Arg Tyr Val Ser Thr Glu Gln Arg Gln Asn Phe Ala Asn
180 185 190

Trp Tyr Ser Phe Tyr Arg Thr Arg Ala Leu Ala Thr Gln Thr Ala Ala
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195 200 205

Asn Leu Ala Phe Tyr Ser Leu Pro Glu Asn Ala Arg Val Ser Trp Gln
210 215 220

Leu Leu Asn Asp Ser Asn Cys Asn Gln Met Gly Ser Gly Ser Ser Ser
225 230 235 240

Gly Asn Cys Phe Ser Asn Tyr Leu Arg Asp Phe Thr Gly Gln His Arg
245 250 255

Val Asn Phe Phe Asn Trp Leu Glu Lys Leu Ser Val Asn Gly Gly Thr
260 265 270

Pro Leu Arg Gln Ala Met Thr Arg Ala Gly Glu Phe Leu Lys Lys Thr
275 280 285

Gly Val Asn Gly Pro Tyr Ala Tyr Arg Pro Gly Thr Gln Thr Ala Pro
290 295 300

Glu Tyr Ser Cys Arg Gly Ser Tyr His Ile Leu Met Thr Asp Gly Leu
305 310 315 320

Trp Asn Asn Asp Ser Ala Asn Val Gly Asn Ala Asp Ser Thr Ala Arg
325 330 335

Asn Leu Pro Asp Gly Lys Ser Tyr Ser Ser Gln Thr Pro Tyr Arg Asp
340 345 350

Gly Thr Phe Asp Thr Leu Ala Asp Gln Ala Phe His Tyr Trp Ala Thr
355 360 365

Asp Ala Arg Pro Asp Ile Asp Asp Asn Ile Lys Pro Tyr Ile Pro Tyr
370 375 380

Pro Asp Gln Ala Asn Pro Ser Ala Glu Tyr Trp Asn Pro Arg Asn Asp
385 390 395 400

Pro Ala Thr Trp Gln His Met Val Thr Tyr Thr Leu Gly Leu Gly Leu
405 410 415

Thr Thr Ser Leu Thr Ser Pro Arg Trp Glu Gly Ser Thr Phe Ser Gly
420 425 430

Gly Tyr Asn Asp Ile Val Ala Gly Asn Leu Ser Trp Pro Arg Ala Ser
435 440 445

Asn Asn Asp Ser Asn Asn Val Tyr Asp Leu Trp His Ala Ala Val Asn
450 455 460

Ser Arg Gly Glu Phe Phe Ser Ala Asp Ser Pro Asp Gln Leu Val Ala
465 470 475 480

Ala Phe Gln Asp Ile Leu Asn Arg Ile Ser Gly Lys Asp Leu Pro Ala
485 490 495

Ser Arg Pro Ala Ile Ser Ser Ser Leu Gln Glu Asp Asp Thr Gly Asp
500 505 510

Lys Leu Thr Arg Phe Ala Tyr Gln Thr Ser Phe Ala Ser Asp Lys Asn
515 520 525

Trp Ala Gly Asp Leu Thr Arg Tyr Ser Leu Thr Thr Gln Asp Lys Ala
530 535 540

Thr Val Gln Thr Lys Leu Trp Ser Ala Gln Ser Ile Leu Asp Ala Met
545 550 555 560

Pro Asn Gly Gly Ala Gly Arg Lys Ile Met Met Ala Gly Ser Gly Thr
565 570 575

Ser Gly Leu Lys Glu Phe Thr Trp Gly Ser Leu Ser Ala Asp Gln Gln
580 585 590

Arg Gln Leu Asn Arg Asp Pro Asp Arg Asn Asp Val Ala Asp Thr Lys
595 600 605
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Gly Gln Asp Arg Val Ala Phe Leu Arg Gly Asp Arg Arg Lys Glu Asn
610 615 620

Ser Asp Asn Phe Arg Thr Arg Asn Ser Ile Leu Gly Asp Ile Ile Asn
625 630 635 640

Ser Ser Pro Ala Thr Val Gly Lys Ala Gln Tyr Leu Thr Tyr Leu Ala
645 650 655

Gln Pro Ile Glu Pro Ser Gly Asn Tyr Ser Thr Phe Ala Glu Ala Gln
660 665 670

Lys Thr Arg Ala Pro Arg Val Tyr Val Gly Ala Asn Asp Gly Met Leu
675 680 685

His Gly Phe Asp Thr Asp Gly Asn Glu Thr Phe Ala Phe Ile Pro Ser
690 695 700

Ala Val Phe Glu Lys Leu His Lys Leu Thr Ala Arg Gly Tyr Gln Gly
705 710 715 720

Gly Ala His Gln Phe Tyr Val Asp Gly Ser Pro Val Val Ala Asp Ala
725 730 735

Phe Phe Gly Gly Ala Trp His Thr Val Leu Ile Gly Ser Leu Arg Ala
740 745 750

Gly Gly Lys Gly Leu Phe Ala Leu Asp Val Thr Asp Pro Ala Asn Ile
755 760 765

Lys Leu Leu Trp Glu Ile Gly Val Asp Gln Glu Pro Asp Leu Gly Tyr
770 775 780

Ser Phe Pro Lys Pro Thr Val Ala Arg Leu His Asn Gly Lys Trp Ala
785 790 795 800

Val Val Thr Gly Asn Gly Tyr Ser Ser Leu Asn Asp Lys Ala Ala Leu
805 810 815

Leu Ile Ile Asp Leu Glu Thr Gly Ala Ile Thr Arg Lys Leu Glu Val
820 825 830

Thr Gly Arg Thr Gly Val Pro Asn Gly Leu Ser Ser Pro Arg Leu Ala
835 840 845

Asp Asn Asn Ser Asp Gly Val Ala Asp Tyr Ala Tyr Ala Gly Asp Leu
850 855 860

Gln Gly Asn Leu Trp Arg Phe Asp Leu Ile Ala Gly Lys Val Asn Gln
865 870 875 880

Asp Asp Pro Phe Ser Arg Ala Asn Asp Gly Pro Ala Val Ala Ser Ser
885 890 895

Phe Arg Val Ser Phe Gly Gly Gln Pro Leu Tyr Ser Ala Val Asp Ser
900 905 910

Ala Gly Ala Ala Gln Ala Ile Thr Ala Ala Pro Ser Leu Val Arg His
915 920 925

Pro Thr Arg Lys Gly Tyr Ile Val Ile Phe Gly Thr Gly Lys Tyr Phe
930 935 940

Glu Asn Ala Asp Ala Arg Ala Asp Thr Ser Arg Ala Gln Thr Leu Tyr
945 950 955 960

Gly Ile Trp Asp Gln Gln Thr Lys Gly Glu Ala Ala Gly Ser Thr Pro
965 970 975

Arg Leu Thr Arg Gly Asn Leu Gln Gln Gln Thr Leu Asp Leu Gln Ala
980 985 990

Asp Ser Thr Phe Ala Ser Thr Ala Arg Thr Ile Arg Ile Ala Ser Gln
995 1000 1005



US 2018/0201656 Al Jul. 19,2018
98

-continued

Asn Pro Val Asn Trp Leu Asn Asn Asp Gly Ser Thr Lys Gln Ser
1010 1015 1020

Gly Trp Tyr Leu Asp Phe Met Val Asn Gly Thr Leu Lys Gly Glu
1025 1030 1035

Met Leu Ile Glu Asp Met Ile Ala Ile Gly Gln Val Val Leu Leu
1040 1045 1050

Gln Thr Ile Thr Pro Asn Asp Asp Pro Cys Ala Asp Gly Ala Ser
1055 1060 1065

Asn Trp Thr Tyr Gly Leu Asp Pro Tyr Thr Gly Gly Arg Thr Ser
1070 1075 1080

Phe Thr Val Phe Asp Leu Ala Arg Gln Gly Val Val Asp Ser Lys
1085 1090 1095

Ser Asp Tyr Ser Tyr Asn Lys Gln Asn Val Ala Val Ser Gly Thr
1100 1105 1110

Glu Gln Lys Gly Leu Gly Gly Leu Thr Leu Ser Thr Asn Glu Gln
1115 1120 1125

Gly Asn Pro Glu Val Cys Ser Ser Gly Glu Cys Leu Thr Val Asn
1130 1135 1140

Pro Gly Pro Asn Thr Arg Gly Arg Gln Asn Trp Arg Pro Ile Glu
1145 1150 1155

Gly Lys Asn
1160

<210> SEQ ID NO 27

<211> LENGTH: 1211

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 27

Met Lys Ile Leu Ala Ile Arg Leu Lys Asn Leu Ala Ser Leu Ala Gly
1 5 10 15

Glu Gln Glu Ile Asp Phe Thr Arg Glu Pro Leu Ser Ser Ala Gly Leu
Phe Ala Ile Thr Gly Pro Thr Gly Ala Gly Lys Ser Thr Val Leu Asp
35 40 45

Ala Leu Cys Leu Ala Leu Phe Gly Ser Thr Pro Arg Leu Glu Ser Thr
50 55 60

Ser Ala Ser Ser Lys Val Pro Asp Gly Arg Asn Glu Leu Ser Ser Asn
65 70 75 80

Asp Glu Arg Asn Leu Leu Arg Arg Gly Cys Ala Ser Gly Tyr Ala Glu
85 90 95

Val Asp Phe Val Gly Ile Asp Gly His Arg Tyr Arg Ala Arg Trp Glu
100 105 110

Thr Arg Arg Ser Arg Asp Lys Ala Asp Gly Ala Leu Gln Lys Ser Gln
115 120 125

Gln Ser Leu Gln Asp Leu Glu Thr Gln Gln Met Leu Ala Ala Asn Lys
130 135 140

Lys Ser Glu Phe Arg Glu Gln Leu Glu Gln Lys Leu Gly Leu Asn Phe
145 150 155 160

Ala Gln Phe Thr Arg Ala Val Leu Leu Ala Gln Ser Glu Phe Ser Ala
165 170 175

Phe Leu Lys Ala Ser Asp Asn Asp Arg Gly Ala Leu Leu Glu Lys Leu
180 185 190
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Thr Asp Thr Gly Leu Tyr Ser Gln Leu Ser Lys Ala Ala Tyr Gln Arg
195 200 205

Ala Ser Gln Ala Asp Glu Gln Arg Lys Gln Leu Glu Gln Arg Leu Glu
210 215 220

Gly Ser Leu Pro Leu Ala Glu Gln Ala Arg Ala Gly Leu Glu Ala Ala
225 230 235 240

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

Arg Leu Glu Gly Gln Gln Gln Trp Phe Thr Glu Glu Gln Arg Leu Leu
260 265 270

Gln Ser Cys Glu His Ala Gln Gly Gln Leu Ala Glu Ala Arg Gln Ala
275 280 285

Trp Asp Ala Leu Ala Thr Glu Arg Glu Thr Leu Gln Trp Leu Glu Arg
290 295 300

Leu Ala Pro Val Arg Gly Leu Ile Glu Arg Leu Lys Gln Leu Glu Gln
305 310 315 320

Glu Leu Arg His Ser Glu Gln Gln Gln Arg Gln Arg Thr Glu Gln Gln
325 330 335

Ala Ala Gly Thr Glu Arg Leu Gln Gly Leu Gln Ala Arg Leu Gln Glu
340 345 350

Ala Arg Glu Arg Gln Ala Gln Ala Asp Asn His Leu Arg Gln Ala Gln
355 360 365

Ala Pro Leu Arg Glu Ala Phe Gln Leu Glu Ser Glu Ala Arg Arg Leu
370 375 380

Glu Arg Thr Leu Ala Glu Arg Gln Glu Leu His Arg Gln Ser Asn Gln
385 390 395 400

Arg His Ala Gln Gln Ser Asp Ala Ala Arg Gln Leu Asp Met Glu Gln
405 410 415

Gln Arg His Val Ala Glu Gln Ala Gln Leu Gln Ala Ala Leu Arg Asp
420 425 430

Ser Gln Ala Leu Ala Ala Leu Gly Asp Ala Trp Val Thr His Gln Gly
435 440 445

Gln Leu Ala Thr Phe Val Gln Arg Arg Gln Arg Ala Leu Glu Ser Gln
450 455 460

Ala Gln Leu Pro Glu Leu Glu Lys Ser Leu Ala His Ala Gly Glu Pro
465 470 475 480

Leu Glu Arg Leu Gln Ala Gln Trp Thr Ala Leu His Gly Ser Glu Pro
485 490 495

Asp Asp Leu Ala Ala Arg Leu Val Glu Leu Arg Arg Gln Thr Asp Ser
500 505 510

Leu Glu Arg Gln Gln Ala Leu His Lys Glu Trp Gln Gln Val Leu Asp
515 520 525

Gln Arg Ala Gly Leu Ala Arg Arg Leu Gly Glu Leu Asp Gln Arg Met
530 535 540

Val Glu Gln Glu Gln Ala Leu Leu Asp Leu Lys Arg Gln Gly Ser Gln
545 550 555 560

Cys Ala Glu Glu Val Lys Ala Ala Glu Gln Ala Leu Gln Val Thr Arg
565 570 575

Glu Leu Leu Gln Arg Gln Arg Leu Ala Arg Ser Ala Ser Val Glu Gln
580 585 590
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Leu Arg Ala Gly Leu Val Asp Gly Glu Ala Cys Pro Val Cys Gly Ser
595 600 605

Gln Glu His Pro Tyr His His Ser Glu Gln Leu Leu Ala Ala Leu Gly
610 615 620

Glu His Asp Asp Gln Glu Gln Val Arg Ala Glu Gln Ser Leu Glu Arg
625 630 635 640

Leu Arg Gln Thr Leu Val Gly Leu Arg Glu Gly Tyr Ser Ser Gln Arg
645 650 655

Glu Arg Leu Asn Gln Ser Arg Gln Glu Gln Gln Glu Leu Thr Gly Gln
660 665 670

Leu Ala Ala Leu Asp Arg Gln Leu Asp Gln Trp Thr Leu Pro Glu Glu
675 680 685

Leu Arg Leu Leu Gln Pro Ser Ala Gln Leu Glu Trp Leu Ala Gln Arg
690 695 700

Leu Asp Asp Leu Ala Gly Gln Arg Gln Gln Cys Gln Arg Asp Phe Asp
705 710 715 720

Arg Leu Ile Ala Arg Gln Arg Gln Thr Gln Gln Leu Gln Gln Glu Leu
725 730 735

Arg Ala Ala Glu Thr Ile Leu Gln Gln Arg Gln Gln Ala Leu Thr Glu
740 745 750

Gln Arg Gln Arg Tyr Glu His Leu Gln Gln Gln Val Glu Glu Asp Ser
755 760 765

Gln Gln Leu Arg Pro Leu Leu Ser Asp Glu His Trp Gln Arg Trp Gln
770 775 780

Ala Asp Pro Leu Arg Thr Phe Gln Ala Leu Gly Glu Ser Ile Glu Gln
785 790 795 800

Arg Arg Gln Gln Gln Ala Arg Leu Gln Gln Ile Glu Gln Arg Leu Gln
805 810 815

Glu Leu Lys Gln Arg Cys Asp Glu Ser Ser Trp Gln Leu Lys Gln Ser
820 825 830

Asp Glu Gln Arg Asn Glu Ala Arg Gln Ala Glu Glu Arg Ala Gln Ala
835 840 845

Glu Leu Ala Glu Leu Asn Gly Arg Leu Gly Ala His Leu Gly Gln His
850 855 860

Ala Cys Ala Gln Asp Trp Gln Leu Ser Leu Glu His Ala Ala Gln Ala
865 870 875 880

Ala Gln Ser Ala Val Glu Thr Leu Gln Ala Pro Leu Asp Ser Leu Arg
885 890 895

Glu Glu Gln Leu Arg Leu Ala Glu Ala Leu Glu His Leu Gln Gln Gln
900 905 910

Arg Gln Arg Gln Gln Asp Glu Phe Gln Arg Leu Gln Ala Asp Trp Gln
915 920 925

Ala Trp Arg Glu Arg Gln Asp Asn Leu Asp Asp Ser Arg Leu Asp Ala
930 935 940

Leu Leu Gly Leu Ser Glu Glu Gln Ala Thr Gln Trp Arg Glu Gln Leu
945 950 955 960

Gln Arg Leu Gln Glu Glu Ile Thr Arg Gln Gln Thr Leu Glu Ala Glu
965 970 975

Arg Gln Ala Gln Leu Leu Gln His Arg Arg Gln Arg Pro Glu Thr Asp
980 985 990

Arg Glu Ala Leu Glu Asp Asn Leu Arg Gln Gln Arg Glu Arg Leu Ala
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995 1000 1005

Ala Ser Glu Gln Ala Tyr Leu Glu Thr Tyr Ser Gln Leu Gln Ala
1010 1015 1020

Asp Asn Gln Arg Arg Glu Gln Ser Gln Ala Leu Leu Ala Glu Leu
1025 1030 1035

Glu Arg Ala Arg Ala Glu Phe Arg Arg Trp Gly Arg Leu Asn Glu
1040 1045 1050

Leu Ile Gly Ser Ser Ser Gly Asp Lys Phe Arg Arg Ile Ala Gln
1055 1060 1065

Gly Tyr Asn Leu Asp Leu Leu Val Gln His Ser Asn Val Gln Leu
1070 1075 1080

Arg Gln Leu Ala Arg Arg Tyr Arg Leu Gln Arg Gly Gly Ser Glu
1085 1090 1095

Leu Gly Leu Leu Val Val Asp Thr Glu Met Gly Asp Glu Leu Arg
1100 1105 1110

Ser Val Tyr Ser Leu Ser Gly Gly Glu Thr Phe Leu Ile Ser Leu
1115 1120 1125

Ala Leu Ala Leu Gly Leu Ala Ser Met Ala Ser Ser Lys Leu Arg
1130 1135 1140

Ile Glu Ser Leu Phe Ile Asp Glu Gly Phe Gly Ser Leu Asp Pro
1145 1150 1155

Glu Ser Leu Gln Leu Ala Met Asp Ala Leu Asp Asn Leu Gln Ala
1160 1165 1170

Gln Gly Arg Lys Val Ala Val Ile Ser His Val Gln Glu Met His
1175 1180 1185

Glu Arg 1Ile Pro Val Gln Val Arg Val Gln Arg Glu Gly Asn Gly
1190 1195 1200

Met Ser Ser Leu Lys Val Val Gly
1205 1210

<210> SEQ ID NO 28

<211> LENGTH: 2468

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 28

Met Ser Ile Gln Ala Lys Val Thr Pro Ile Asp Gln Ser Ile Ser Ser
1 5 10 15

Ala Ala Ala Val Glu Val Pro Glu Asn Gly Ile Leu Lys Leu Ser Gln

Ser Ser Asn Val Ala Leu Asp Val Ala Pro Glu Ser Val Ala Gly Tyr
35 40 45

Ser Lys Ser Gly Ser Asp Leu Ile Val Gln Leu Lys Thr Gly Glu Ser
50 55 60

Val Arg Ile Ala Asn Phe Tyr Ala Glu Gly Gln Pro Ser Ser Gln Leu
65 70 75 80

Phe Leu Ala Asp Lys Asp Lys Leu Val Ala Val Asp Leu Pro Pro Val
Ala Ala Asp Gly Pro Leu Met Ala Gly Tyr Ile Pro Gln Glu Ser Leu
100 105 110

Ala Gly Phe Glu Ser Leu Thr Gly Ala Gly Val Leu Gly Gly Met Ser
115 120 125
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Ala Gly Thr Ala Leu Leu Val Gly Ala Ala Ala Ile Gly Ala Gly Val
130 135 140

Ala Ile Ser Asn Ser Ser Gly Gly Gly Gly Gly Gly Gly Ser Ser Val
145 150 155 160

Pro Pro Asp Thr Thr Pro Pro Lys Ala Ala Ser Gly Leu Lys Ile Ala
165 170 175

Pro Asp Gly Ser Ser Ile Ser Gly Gln Ala Glu Ala Gly Ala Ser Val
180 185 190

Gly Ile Asp Thr Asn Gly Asp Gly Lys Pro Asp Leu Thr Val Ile Ala
195 200 205

Asp Ala Asn Gly Asn Phe Thr Ala Pro Leu Asn Pro Pro Leu Thr Asn
210 215 220

Gly Gln Thr Val Thr Val Val Val Thr Asp Pro Ala Gly Asn Ala Ser
225 230 235 240

Pro Pro Ala Gln Val Thr Ala Pro Asp Thr Thr Ala Pro Ala Pro Ala
245 250 255

Thr Asp Val Gln Val Ala Pro Asp Gly Ser Ser Val Thr Gly Lys Ala
260 265 270

Glu Pro Gly Ser Thr Val Gly Val Asp Thr Asp Gly Asp Gly Gln Pro
275 280 285

Asp Thr Thr Val Val Val Gly Pro Gly Gly Ser Phe Glu Val Pro Leu
290 295 300

Asn Pro Pro Leu Thr Asn Gly Glu Thr Val Thr Val Ile Val Thr Asp
305 310 315 320

Pro Ala Gly Asn Asn Ser Thr Pro Val Thr Val Glu Ala Pro Asp Thr
325 330 335

Thr Ala Pro Ala Pro Ala Thr Asp Val Gln Val Ala Pro Asp Gly Ser
340 345 350

Ser Val Thr Gly Asn Ala Glu Pro Gly Ala Thr Val Gly Val Asp Thr
355 360 365

Asp Gly Asp Gly Gln Pro Asp Thr Thr Val Val Val Gly Pro Gly Gly
370 375 380

Ser Phe Glu Val Pro Leu Asn Pro Pro Leu Thr Asn Gly Glu Thr Val
385 390 395 400

Thr Val Ile Val Thr Asp Pro Ala Gly Asn Ser Ser Thr Pro Val Thr
405 410 415

Ala Glu Ala Pro Asp Phe Pro Asp Ala Pro Gln Val Asn Ala Ser Asn
420 425 430

Gly Ser Val Leu Ser Gly Thr Ala Glu Ala Gly Val Thr Ile Val Ile
435 440 445

Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Thr Ser Ala Asp Ala Asn
450 455 460

Gly Asn Trp Ser Phe Thr Pro Gly Ser Gln Leu Pro Asp Gly Thr Val
465 470 475 480

Val Asn Val Val Ala Arg Asp Ala Ala Gly Asn Ser Ser Pro Ala Thr
485 490 495

Ser Ile Thr Val Asp Gly Val Ala Pro Asn Ala Pro Val Val Glu Pro
500 505 510

Ser Asn Gly Ser Glu Leu Ser Gly Thr Ala Glu Pro Gly Ser Ser Val
515 520 525

Thr Leu Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Thr Thr Ala Asp
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530 535 540

Ala Asn Gly Asn Trp Ser Phe Thr Pro Ser Thr Pro Leu Pro Asp Gly
545 550 555 560

Thr Val Val Asn Val Val Ala Arg Asp Ala Ala Gly Asn Ser Ser Pro
565 570 575

Pro Ala Ser Val Thr Val Asp Ala Val Ala Pro Ala Thr Pro Thr Val
580 585 590

Asp Pro Ser Asn Gly Thr Thr Leu Ser Gly Thr Ala Glu Pro Gly Ser
595 600 605

Ser Val Thr Leu Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Val Thr
610 615 620

Ala Asp Gly Ser Gly Asn Trp Thr Phe Thr Pro Ser Thr Pro Leu Pro
625 630 635 640

Asn Gly Thr Val Val Asn Ala Thr Ala Thr Asp Pro Ser Gly Asn Ala
645 650 655

Ser Ser Pro Ala Ser Val Thr Val Asp Ala Val Ala Pro Ala Thr Pro
660 665 670

Val Val Asn Pro Ser Asn Gly Thr Thr Leu Ser Gly Thr Ala Glu Pro
675 680 685

Gly Ala Thr Val Thr Leu Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln
690 695 700

Val Thr Ala Asp Gly Ser Gly Asn Trp Ser Phe Thr Pro Thr Thr Pro
705 710 715 720

Leu Pro Asn Gly Thr Val Val Asn Ala Thr Ala Thr Asp Ala Ser Gly
725 730 735

Asn Thr Ser Ala Gly Ser Ser Val Thr Val Asp Ser Val Ala Pro Ala
740 745 750

Thr Pro Val Ile Asn Pro Ser Asn Gly Thr Thr Leu Ser Gly Thr Ala
755 760 765

Glu Pro Gly Ser Ser Val Thr Leu Thr Asp Gly Asn Gly Asn Pro Ile
770 775 780

Gly Gln Val Thr Ala Asp Gly Ser Gly Asn Trp Ser Phe Thr Pro Ser
785 790 795 800

Thr Pro Leu Ala Asp Gly Thr Val Val Asn Ala Thr Ala Thr Asp Pro
805 810 815

Ala Gly Asn Thr Ser Gly Gln Gly Ser Thr Thr Val Asp Gly Val Ala
820 825 830

Pro Thr Thr Pro Thr Val Asn Leu Ser Asn Gly Ser Ser Leu Ser Gly
835 840 845

Thr Ala Glu Pro Gly Ser Thr Val Ile Leu Thr Asp Gly Asn Gly Asn
850 855 860

Pro Ile Ala Glu Val Thr Ala Asp Gly Ser Gly Asn Trp Thr Tyr Thr
865 870 875 880

Pro Ser Thr Pro Ile Ala Asn Gly Thr Val Val Asn Val Val Ala Gln
885 890 895

Asp Ala Ala Gly Asn Ser Ser Pro Gly Ala Ser Val Thr Val Asp Ser
900 905 910

Gln Ala Pro Ala Ala Pro Val Val Asn Pro Ser Asn Gly Thr Thr Leu
915 920 925

Ser Gly Thr Ala Glu Pro Gly Ala Thr Val Thr Leu Thr Asp Gly Asn
930 935 940
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Gly

945

Phe

Ala

Asp

Glu

Asp

Gly

Gln

Gly

Glu

Thr

Ala

Ser

Ile

Ala

Asn

Ile

Ala

Asp

Ala

Thr

Pro

Ala

Asn

Thr

Ser

Ser

Ile

1010

Gly
1025

Asn
1040

Val
1055

Gly
1070

Asn
1085

Ser
1100

Val
1115

Pro
1130

Ser
1145

Ala
1160

Ser
1175

Gly
1190

Trp
1205

Val
1220

Ala
1235

Pro
1250

Lys
1265

Thr
1280

Leu
1295

Gly
1310

Pro

Ile Gly Gln Val

950

Pro Gly Thr Pro

Asp

Val Ala Pro Ala

995

Ser

Ser

Trp

Asn

Ser

Leu

Thr

Thr

Ile

Gly

Pro

Gly

Gly

Ser

Ala

Thr

Ser

Val

Ala

Ala

Asn

Pro

980

Gly

Gly

Ser

Ala

Thr

Ser

Val

Ala

Ala

Asn

Pro

Thr

Asn

Phe

Thr

Thr

Asn

Ile

Asp

Asn

Thr

965

Thr Gly Asn Thr Ser

Thr

Asn

Phe

Thr

Thr

Asn

Ile

Asp

Asn

Ser

Ala

Ala

Pro

Thr

Ala

Val

Gly

Leu

Gly

Gly

Gly

Ala

Pro

Thr

Ala

Val

Gly

Leu

Gly

Gly

Ser

Pro

Glu

Ile

Pro

Thr

Asp

Thr

Thr

Ser

Thr

Pro

Ala

Thr Ala

955

Asp Gly Ser Gly Asn Trp

Leu Ala Asn Gly Thr Val Val Asn Ala
970

Pro

985

1000

Glu
1015

Ile
1030

Pro
1045

Thr
1060

Asp
1075

Ser
1090

Thr
1105

Ser
1120

Thr
1135

Pro
1150

Val
1165

Ala
1180

Gly
1195

Gly
1210

Asp
1225

Ala
1240

Thr
1255

Asp
1270

Gly
1285

Val
1300

Gln
1315

Pro

Gly

Ser

Asp

Ala

Ser

Asp

Gly

Val

Pro

Ile

Gly

Gln

Thr

Pro

Val

Ile

Gly

Asn

Val

Gly

Gly

Gln

Thr

Pro

Ile

Leu

Gly

Asn

Val

Ala

Asn

Ala

Val

Pro

Thr

Ala

Ser

Asn

Trp

Asn

Ser

Ala

Val

Pro

Ala

Ala

Ser

Asn

Trp

Asn

Thr

Pro

Thr

Thr

Leu

Gly

Pro

Gly

Gly

Ser

Ala

Thr

Thr

Thr

Leu

Gly

Pro

Gly

Gly

Thr

Val

Val

Ser

Val

Ala

Ala

Asn

Pro

Thr

Asn

Phe

Val

Thr

Ala Pro Ala Ser Thr
990

Val Val Asn Pro Ser

1005

Val
1020

Ala
1035

Ala
1050

Asn
1065

Ala
1080

Thr
1095

Asn
1110

Tyr
1125

Val
1140

Thr
1155

Asn
1170

Thr
1185

Asp
1200

Asn
1215

Thr
1230

Ala
1245

Ala
1260

Pro
1275

Thr
1290

Ala
1305

Val
1320

Thr

Asp

Asp

Thr

Thr

Ala

Pro

Thr

Ala

Val

Gly

Leu

Gly

Gly

Gly

Pro

Glu

Ile

Pro

Gln

Asp

975

Thr

Leu

Gly

Gly

Gly

Pro

Glu

Ile

Pro

Gln

Asp

Val

Thr

Ser

Thr

Pro

Val

Ala

Gly

Gly

Asp

Ala

Ser
960

Thr

Val

Asn Gly Ala

Thr

Ser

Thr

Gly

Thr

Pro

Ala

Ser

Asp

Ser

Val

Asp

Gly

Val

Gln

Ile

Gly

Glu

Thr

Pro

Val
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Ala Pro Asn Thr Pro Val Val Asn Pro Ser Asn Gly Asn Leu Leu
1325 1330 1335

Asn Gly Thr Ala Glu Pro Gly Ser Thr Val Thr Leu Thr Asp Gly
1340 1345 1350

Asn Gly Asn Pro Ile Gly Gln Thr Thr Ala Asp Gly Ser Gly Asn
1355 1360 1365

Trp Ser Phe Thr Pro Gly Ser Gln Leu Pro Asn Gly Thr Val Val
1370 1375 1380

Asn Val Thr Ala Ser Asp Ala Ala Gly Asn Thr Ser Leu Pro Ala
1385 1390 1395

Thr Thr Thr Val Asp Ser Ser Leu Pro Ser Ile Pro Gln Val Asp
1400 1405 1410

Pro Ser Asn Gly Ser Val Ile Ser Gly Thr Ala Asp Ala Gly Asn
1415 1420 1425

Thr Ile 1Ile Ile Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Val
1430 1435 1440

Thr Ala Asp Gly Ser Gly Asn Trp Ser Phe Thr Pro Gly Ile Pro
1445 1450 1455

Leu Pro Asp Gly Thr Val Val Asn Val Val Ala Arg Ser Pro Ser
1460 1465 1470

Asn Val Asp Ser Ala Pro Ala Val Ile Thr Val Asp Gly Val Ala
1475 1480 1485

Pro Ala Ala Pro Val Ile Asp Pro Ser Asn Gly Thr Glu Ile Ser
1490 1495 1500

Gly Thr Ala Glu Ala Gly Ala Thr Val Ile Leu Thr Asp Gly Gly
1505 1510 1515

Gly Asn Pro Ile Gly Gln Ala Thr Ala Asp Gly Ser Gly Asn Trp
1520 1525 1530

Thr Phe Thr Pro Ser Thr Pro Leu Ala Asn Gly Thr Val Ile Asn
1535 1540 1545

Ala Val Ala Gln Asp Pro Ala Gly Asn Thr Ser Gly Pro Ala Ser
1550 1555 1560

Val Thr Val Asp Ala Ile Ala Pro Pro Ala Pro Val Ile Asn Pro
1565 1570 1575

Ser Asn Gly Val Val Ile Ser Gly Thr Ala Glu Ala Gly Ala Thr
1580 1585 1590

Val Ile Leu Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Val Thr
1595 1600 1605

Ala Asp Gly Ser Gly Asn Trp Ser Phe Thr Pro Gly Thr Pro Leu
1610 1615 1620

Ala Asn Gly Ser Val Ile Asn Ala Leu Ala Gln Asp Ala Ala Gly
1625 1630 1635

Asn Asn Ser Ser Pro Thr Ser Ala Thr Val Asp Ser Leu Ala Pro
1640 1645 1650

Ala Ala Pro Val Ile Asp Pro Ser Asn Gly Ser Val Ile Ala Gly
1655 1660 1665

Thr Ala Glu Ala Gly Ala Thr Val Ile Leu Thr Asp Gly Asn Gly
1670 1675 1680

Asn Pro Ile Gly Gln Val Thr Ala Asp Gly Ser Gly 2Asn Trp Ser
1685 1690 1695

Phe Thr Pro Gly Thr Pro Leu Ser Asn Gly Thr Val Val Asn Ala
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1700 1705 1710

Val Ala Gln Asp Ala Ala Gly Asn Thr Ser Gly Pro Val Ser Thr
1715 1720 1725

Thr Val Asp Ala Val Ala Pro Ala Thr Pro Val Ile Asp Pro Ser
1730 1735 1740

Asn Gly Val Glu Leu Ser Gly Thr Ala Glu Pro Gly Val Arg Val
1745 1750 1755

Ile Leu Thr Asp Gly Asn Gly Asn Pro Ile Gly Gln Thr Leu Ala
1760 1765 1770

Asp Gly Ser Gly Asn Trp Ser Phe Thr Pro Gly Thr Pro Leu Ala
1775 1780 1785

Asn Gly Thr Val Val Asn Ala Val Ala Gln Asp Pro Ala Gly Asn
1790 1795 1800

Thr Ser Gly Pro Ala Ser Thr Thr Val Asp Thr Val Ala Pro Ala
1805 1810 1815

Thr Pro Val Ile Asn Pro Ser Asn Gly Ser Val Ile Thr Gly Thr
1820 1825 1830

Ala Glu Val Gly Ala Lys Val 1Ile Leu Thr Asp Gly 2Asn Gly Asn
1835 1840 1845

Pro Ile Gly Glu Thr Thr Ala Asp Gly Ser Gly Asn Trp Thr Phe
1850 1855 1860

Thr Pro Gly Thr Pro Leu Ala Asn Gly Thr Val Ile Asn Ala Val
1865 1870 1875

Ala Glu Asp Ala Ala Gly Asn Ala Ser Gly Pro Ala Ser Thr Thr
1880 1885 1890

Val Asp Ser Val Ala Pro Ser Ala Pro Leu Leu Ser Ile Ser Ala
1895 1900 1905

Asp Gly Ala Leu Leu Thr Gly Thr Ala Glu Pro Asn Ser Gln Val
1910 1915 1920

Arg Ile Val Val Asn Gly Asp Thr Ala Asn Pro Ile Thr Val Thr
1925 1930 1935

Val Asp Gly Ala Gly Asn Phe Ser Leu Pro Phe Ala Pro Pro Leu
1940 1945 1950

Ile Thr Gly Glu Leu Ile Ala Gly Val Ala Val Asp Ala Ala Gly
1955 1960 1965

Asn Val Ser Gly Pro Ala Thr 1Ile Asn Ala Pro Asp Leu Ala Pro
1970 1975 1980

Pro Thr 1Ile Ser Val Pro Glu Ala Ala Asp Thr Trp Ile Asn Ala
1985 1990 1995

Ala Glu Ile Gly Asp Gly Ile Gln Val Asp Val Thr Val Arg Pro
2000 2005 2010

Thr Met Gln Val Gly Gln Val Val Thr Val Lys Phe Ala Gly Gln
2015 2020 2025

Asn Gly Tyr Glu Ala Glu Val Ser His Thr Leu Thr Ala Gly Asp
2030 2035 2040

Ile Ala Ala Gly Asn Leu Thr Leu Thr Leu Thr Pro Pro Gly Gly
2045 2050 2055

Met Gly Pro Phe Pro Glu Gly Ala Ser Thr Val Thr Ala Asp Ile
2060 2065 2070

Asn Gly Gly Thr Ala Ser Thr Pro Val Pro Phe Thr Ile Asp Thr
2075 2080 2085
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Ile Pro Pro Ala Thr Pro Val Leu Ser Leu Val Gly 2Asn Ile Leu
2090 2095 2100

Thr Ile Ser Ala Glu Pro Gly Thr Glu Leu Thr Val Thr Val Asp
2105 2110 2115

Val Gly Gly Val Thr Ala Thr Ala Thr Val Thr Ala Asp Asn Ser
2120 2125 2130

Gly Leu Ala Ser Leu Asn Leu Leu Thr Asp Leu Asp Ile Asp Phe
2135 2140 2145

Ser Trp Asp Gln Leu Leu Asn Ala Gln Val Ser Val Val Gly Arg
2150 2155 2160

Asp Pro Ala Gly Asn Pro Ser Asn Thr Ala Ser Ile Gly Val Gly
2165 2170 2175

Thr Ser 1Ile Glu Gln Pro Val Thr Ile Gly Asn Phe Gly Leu Asp
2180 2185 2190

Val Ser Leu Asn Pro Leu Asn Pro Arg Phe Gly Phe Ser Gly Thr
2195 2200 2205

Thr Glu Pro Asp Ser Ser Val Val Ile Arg Val Ile Thr Pro Ala
2210 2215 2220

Leu Asn Val Glu Leu Leu Pro Ile Gln Ala Asp Ser Ser Gly Asn
2225 2230 2235

Phe Ser Leu Asn Leu Leu Ser Pro Thr Ile Leu Thr Gln Leu Gly
2240 2245 2250

Leu Asn Ile Thr Asp Ile Leu Asn Leu Gly Ser Gln Ile Ser Phe
2255 2260 2265

Asn Leu Val Ser Thr Asp Ser Asn Gly Asn Asp Ser Ala Ala Tyr
2270 2275 2280

Gly Ile Thr Leu Thr Pro Asn Gly Leu Ser Leu Asn Ile Gly Gln
2285 2290 2295

Ile Asp Val Asn Gly Thr Ser Gly Asp Asp Val Leu Ser Gly Ala
2300 2305 2310

Asn Gly Ser Ser Glu His Ile Asn Gly Gly Asp Gly Ser Asp Leu
2315 2320 2325

Ile Phe Asn Val Gly Thr Gly Asp His Val Val Ala Gly Asn Gly
2330 2335 2340

Asn Asp Thr Ile Gln Ile Thr Ala Thr Asp Phe Val Ser Ile Asp
2345 2350 2355

Gly Gly Ala Gly Phe Asp Thr Leu Val Leu Ala Asn Gly Ile Asp
2360 2365 2370

Leu Asp Tyr Asn Ala Val Gly Val Gly Thr Leu Ser Asn Leu Glu
2375 2380 2385

Arg Ile Asp Leu Gly Lys Gly Asp Ser Gly Ser Val Leu Thr Leu
2390 2395 2400

Thr Ala Ala Glu Val Asp Ala Ile Thr Asp Ala Asn Asn Thr Leu
2405 2410 2415

Gln Ile Thr Gly Glu Asn Asn Asp Thr Leu Asn Val Val Gly Ala
2420 2425 2430

Val Asn Thr Gly Thr Thr Gln Leu Ile Asn Gly Ile Thr Tyr Asp
2435 2440 2445

Val Tyr Thr Phe Gly Ser Thr Thr Leu Leu Ile Glu Asp Asn Thr
2450 2455 2460
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Val Gln Val Val Val

2465

<210> SEQ ID NO 29

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Pseudomonas

PRT

<400> SEQUENCE:

Met Asp Ile Arg

1

Gly

Leu

Gly

Asn

65

Asn

Leu

Gln

Ala

Cys

145

Gly

Gly

Glu

Tyr

Asp

225

Gln

Ile

Asp

Leu

Gln
305

Ile

Glu

Ile

Asp

Val

Asn

Asn

Gly

Val

Gly

130

Gln

Lys

Gly

Gln

Ala

210

Ser

Leu

Arg

Met

Ser
290
Ala

Arg

Arg

Leu

Lys

35

Pro

His

Ala

Asn

Thr

115

Gln

Gly

Pro

Asp

Phe

195

Lys

Leu

Ala

Leu

Ala

275

Leu

Val

Ser

Ile

Phe

20

Ala

Ile

Phe

Thr

Pro

100

Gly

Ser

Cys

Ile

Ile

180

Asp

Asn

Gln

Ile

Val

260

Ala

Ala

Glu

Ala

Val
340

3535

29

Ser Pro

Leu Asn

Ala Gly

Val Asn

Arg Asp
70

Gly Lys
85

Asn Leu

Gly Asn

Ala Arg

Gly Phe
150

Met Asp
165

Val Val

Leu Ile

Leu Asn

Ala Thr
230

Asp Ser
245

Gly Thr

Ser Gly

Gln Ala

Leu Asn
310

Glu Glu
325

Leu Glu

Leu

Pro

Gly

Ile

Tyr

Thr

Lys

Arg

Val

135

Ile

Gly

Glu

Thr

Ile

215

Pro

Ser

Glu

Gly

Ser
295
Gly

Leu

Ala

aeruginosa

Asn

Ile

Asn

40

Ala

Asn

Gln

Gly

Ser

120

Ile

Asn

Gln

Gly

Arg

200

Val

Arg

Ala

Gln

Asp

280

Ser

Lys

Val

Ala

Gln

Val

25

Thr

Thr

Val

Gly

Gln

105

Thr

Val

Thr

Arg

Ala

185

Ser

Thr

Ala

Leu

Gly

265

Ile

Gln

Thr

Asn

His
345

Cys

10

Ala

Gly

Pro

Gly

Thr

90

Ala

Leu

Ala

Pro

Leu

170

Glu

Ala

Gly

Ala

Gly

250

Val

Arg

Gly

Tyr

Arg

330

Ile

Ile

Ala

Leu

Asn

Ala

75

Gln

Ala

Ala

Asn

Arg

155

Glu

Leu

Lys

Arg

Asp

235

Gly

Gly

Ile

Asp

Ala
315

Gln

Asp

Ala

Ala

Gly

Asp

Asn

Leu

Gln

Gly

Pro

140

Ala

Arg

Asn

Leu

Asn

220

Gly

Met

Val

Asp

Leu
300
Gly

Ser

Asn

Leu

Ala

Gln

45

Ala

Gly

Gly

Val

Tyr

125

His

Thr

Phe

Val

Asn

205

Asp

Ser

Tyr

Arg

Ala

285

Lys

Gly

Leu

Ala

Ser

Gly

30

Ala

Gly

Leu

Gly

Ile

110

Thr

Gly

Leu

Gln

Gly

190

Ala

Val

Glu

Ala

Leu

270

Ser

Ile

Ser

Ala

Gly
350

Leu

15

Leu

Gly

Leu

Ile

Ile

95

Leu

Glu

Ile

Thr

Val

175

Asn

Lys

Gln

Lys

Gly

255

Ala

Gly

Ala

Ala

Ala
335

Val

Ala

Ala

Asn

Ser

Leu

80

Ile

Asn

Val

Thr

Thr

160

Asp

Leu

Leu

Ala

Pro

240

Ala

Gly

Lys

Ala

Glu
320

Arg

Ile
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Glu Ala Gly Val Glu Pro Asp Glu Arg Arg Asn Ala Arg Gly Asp Leu
355 360 365

Glu Leu Arg Ser Gly Thr Leu Arg Asn Ala Gly Ser Leu Val Ala Ser
370 375 380

Arg Ala Leu Glu Ala Lys Ala Ser Gln Ala Leu Asp Asn Gln Gly Gly
385 390 395 400

Ser Leu Lys Gly Ala Thr Val Arg Val Asp Ala Gly His Leu Asp Asn
405 410 415

Arg Gly Gly Lys Leu Leu Ala Glu Gly Glu Leu Arg Val Glu Ala Ser
420 425 430

Ser Leu Asp Asn Arg Gln Asp Gly Leu Leu Gln Ser Arg Asp Arg Ala
435 440 445

Val Val Lys Thr Arg Gly Asp Leu Asp Asn Arg Gly Gly Gln Val Ile
450 455 460

Gly Leu Asn Asp Leu Glu Val Gly Ala Ala Thr Leu Asp Asn Gly Gln
465 470 475 480

Gln Gly Leu Leu Gly Ser Gln Gln Ser Thr Arg Val Ser Ala Gln Ala
485 490 495

Leu Val Asn Arg Gly Asp Gly Glu Val Ser Gly Lys Arg Val Glu Ala
500 505 510

Arg Val Gly Ser Leu Asp Asn Arg Gly Gly Lys Leu Ile Gly Asp Asp
515 520 525

Leu Leu Val Val Ala Ser Gly Ala Ile Asp Asn Arg Leu Gly Leu Phe
530 535 540

Ser Ala Ala Asn Arg Leu Asp Leu Arg Ala Arg Ser Leu Asp Asn Ser
545 550 555 560

Gly Lys Gly Thr Leu Ser Ser Arg Gly Gly Leu Glu Val Ser Leu Gly
565 570 575

Gly Leu Leu Asp Asn Arg Asp Glu Gly Asn Leu Leu Ser Gln Gly Ala
580 585 590

Gln Arg Val Thr Val Gly Gln Leu Asp Asn Arg Ala Gly Gly Leu Leu
595 600 605

Ser Ser Arg Ser Glu Leu Asn Val His Gly Ala Ser Leu Asp Asn Arg
610 615 620

Gly Gly Val Leu Val Ala Asp Ala Gly Leu Ser Ala Thr Gly Gly Ala
625 630 635 640

Phe Asp Asn Arg Asp Gly Gly Ser Ala Ser Gly Lys Ala Gly Val Arg
645 650 655

Val Glu Val Ala Ser Leu Arg Asn Asp Gln Gly Gly Lys Leu Leu Ser
660 665 670

Asp Gly Arg Leu Asp Leu Ala Ala Asn Ala Val Gly Asn Ala Gly Gly
675 680 685

Arg Ile Ala Ala Lys Gly Asp Leu Gln Ala Thr Leu Gly Ser Leu Ala
690 695 700

Gln Gln Gly Gly Glu Leu Val Ser Glu Lys Thr Leu Lys Val Ala Ala
705 710 715 720

Asp Thr Leu Asp Asn Ser Gln Ser Gly Leu Ile Ala Ala Asn Gly Gly
725 730 735

Ile Ala Ile Glu Ala Arg Gln Val Asp Asn Arg Ala Gly Glu Ile Ser
740 745 750
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Ser Thr Ser Lys Val Ala Val Asn Ala Arg Glu Gln Leu Asp Asn Arg
755 760 765

Gly Gly Lys Val Ile Gly Asp Ser Gly Leu Arg Leu Thr Val Gln Arg
770 775 780

Leu Leu Asn Gln Ala Lys Gly Val Leu Ala Gly Arg Asp Gly Leu Ser
785 790 795 800

Leu Asp Gly Gly Glu Leu Phe Asn Gly Asp Gly Gly Arg Leu Asp Ser
805 810 815

Gln Asn Ser Leu Ser Val Ser Leu Gly Gly Val Leu Asp Asn Gln Gly
820 825 830

Gly Ala Leu Val Ser Glu Gly Ser Leu Thr Ala Arg Ala Ala Arg Leu
835 840 845

Asp Asn Arg Gly Gly Thr Phe Ser Ser Ala Gly Ala Leu Ala Leu Thr
850 855 860

Ser Gln Ala Ala Leu Asp Asn Gln Gly Gly Arg Leu Leu Ser Asp Ala
865 870 875 880

Gly Val Thr Leu Gln Gly Ala Ser Leu Asp Asn Ser Arg Ser Gly Val
885 890 895

Ile Ser Ala Lys Gly Ala Val Asp Ile Arg Thr Gly Val Leu Asp Asn
900 905 910

Ser Arg Asn Gly Gly Ile Gly Ser Asn Ala Gly Ile Thr Leu Val Ala
915 920 925

Ala Arg Leu Asp Asn Gly Gln Gln Gly Arg Val Ser Ala Lys Gly Leu
930 935 940

Leu Asp Ala Asn Leu Lys Gly Leu Asp Gln Arg Gly Gly Gly Val Leu
945 950 955 960

Ile Ser Glu Thr Gly Val Thr Leu Asp Leu Asn Gly Gly Thr Leu Val
965 970 975

Asn Arg Asp Gly Gly Leu Ile Ala Thr Pro Gly Ala Leu Leu Leu Arg
980 985 990

Gln Leu Gly Ala Val Asp Asn Gly Ala Gly Gly Glu Ile Ser Ser Asp
995 1000 1005

Arg Ala Phe Thr Leu Ala Ala Ala Ser Leu Asp Asn Arg Gly Gly
1010 1015 1020

Arg Leu Ile Gly Ala Ala Asn Leu Thr Leu Arg Ile Ala Gln Ala
1025 1030 1035

Leu Asp Asn Ser Leu Ala Gly Val Ile Ser Gly Ala Ala Gly Leu
1040 1045 1050

Asp Ile Ala Ala Ala Arg Leu Asp Asn Ser Ala Lys Gly Thr Leu
1055 1060 1065

Ala Ser Arg Ala Gly Ile Asp Leu Arg Val Asp Gly Ala Leu Asp
1070 1075 1080

Asn His Ala Glu Gly Thr Val Ser Gly Ala Arg Leu Thr Leu Ala
1085 1090 1095

Ser Ala Ser Leu Asp Asn Ser Gly Lys Gly Leu Leu Ser Gly Asn
1100 1105 1110

Ala Gly Leu Ser Val Ala Thr Gly Ala Leu Asp Asn Ala Glu Gly
1115 1120 1125

Gly Gln Leu Ile Ser Gln Gly Val Leu Asp Val Ser Ser Ala Asp
1130 1135 1140

Leu Asp Asn Arg Gly Gly Ala Leu Ser Gly Lys Gln Ser Leu Arg
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1145 1150 1155

Leu Ser Ala Ala Asn Leu Asp Asn Arg Gly Gly Leu Leu Thr Ser
1160 1165 1170

Asp Gly Glu Leu Glu Leu Thr Ala Gly Arg Val Asp Ser Ala Asp
1175 1180 1185

Gly Gly Glu Ile Ser Ala Arg Gly Asp Leu Arg Leu Thr Val Glu
1190 1195 1200

Arg Leu Val Gln Arg Gln Gly Arg Leu Val Gly Glu Arg Gly Val
1205 1210 1215

Ser Leu Asp Leu Arg Gly Gly Asp Leu Asp Asn Gln Gly Gly Leu
1220 1225 1230

Ile Ser Ala Arg Gly Pro Leu Ser Ile Glu Arg Leu Ser Val Leu
1235 1240 1245

Asp Asn Arg Gln Gly Gly Glu 1Ile Ser Ser Gln Gln Gly Phe Glu
1250 1255 1260

Leu Leu Ala Arg Arg Ile Asp Asn Gly Gln Gln Gly Arg Ile Ile
1265 1270 1275

Ser Ala Gly Lys Leu Arg Leu Asp Ala Asp Ala Leu Gly Asn Ala
1280 1285 1290

Gly Ala Gly Leu Leu Ser Gly Trp Gln Gly Leu Thr Val Thr Gly
1295 1300 1305

Gly Ser Leu Asp Asn Ser Ala Gly Gly Thr Leu Ser Ser Lys Asp
1310 1315 1320

Gly Glu Leu Ala Ile Ser Leu Gly Gly Ala Leu Asp Asn His Gly
1325 1330 1335

Gln Gly Ala Leu Val Ser Lys Gly Ala Gln Arg Ile Asp Ala Ala
1340 1345 1350

Ser Leu Asp Asn Ala Gln Gly Ile Val Ser Gly Glu Ser Asp Val
1355 1360 1365

Thr Leu Ser Ile Ala Gly Lys Leu Asp Asn Gly Gln Gly Gly Leu
1370 1375 1380

Val Ser Ala Gln Arg Ala Leu Ser Phe Glu Arg Asp Asp Thr Leu
1385 1390 1395

Leu Asn Asn Ala Gly Gly Arg Ile Asn Gly Gly Ser Leu Leu Leu
1400 1405 1410

Lys Gly Ala Ser Leu Asp Asn Ser Asp Gly Gln Leu Ile Ser Gln
1415 1420 1425

Gly Arg Leu Asp Ala Ile Leu Gly Gly Ala Leu Val Asn Thr Gly
1430 1435 1440

Ala Ala Arg Leu Ala Ser Gly Gly Asp Leu Leu Leu Arg Ser Ala
1445 1450 1455

Ser Val Asp Asn Arg Gly Gly Lys Leu Val Ser Gln Gly Leu Leu
1460 1465 1470

Glu Ile Ser Ala Gly Ser Leu Asp Asn Ser Ala Ser Gly Thr Leu
1475 1480 1485

Ala Ser Gln Ala Gly Met Ser Leu Arg Leu Gly Gly Gly Ala Leu
1490 1495 1500

Arg Asn Gln Gln Asp Gly Leu Ile Phe Ser Gln Ala Gly Ala Leu
1505 1510 1515

Asp Val Gln Ala Gly Ser Leu Asp Asn Arg Gln Gly Thr Leu Gln
1520 1525 1530
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Ala Gln Gly Asp Asn Arg Leu Arg Ile Gly Gly Ala Leu Asp Asn
1535 1540 1545

Gln Gly Gly Arg Leu Asp Ser Arg Ala Gly Asn Leu Asp Leu Gln
1550 1555 1560

Ser Gly Ser Leu Asp Asn Gly Ala Gly Gly Val Leu Asn Ser Ala
1565 1570 1575

Lys Gly Trp Leu Lys Leu Val Thr Gly Leu Phe Asp Asn Ser Ala
1580 1585 1590

Gly Val Thr Gln Ala Gln Ser Leu Glu Ile Arg Ala Gly Gln Gly
1595 1600 1605

Val Arg Asn Gln Gln Gly His Leu Ser Ala Leu Gly Gly Asp Asn
1610 1615 1620

Arg Ile Val Thr Ala Asp Phe Asp Asn Gln Gly Gly Gly Leu Tyr
1625 1630 1635

Ala Ser Gly Leu Leu Ser Leu Asp Gly Gln Arg Phe Leu Asn Gln
1640 1645 1650

Gly Ala Ala Ala Gly Gln Gly Gly Lys Val Gly Ala Gly Arg Ile
1655 1660 1665

Asp Phe Ser Leu Ala Gly Ala Leu Ala Asn Arg Phe Gly Gln Leu
1670 1675 1680

Glu Ser Glu Ser Glu Leu His Leu Arg Ala Ala Ala Ile Asp Asn
1685 1690 1695

Ser Gly Gly Ser Leu Arg Ala Leu Gly Arg Ser Gly Ser Thr Arg
1700 1705 1710

Leu Val Ala Gly Gly Leu Asn Asn Ala Tyr Gly Val Leu Glu Ser
1715 1720 1725

Ala Asn Gln Asp Leu Asp Leu Gln Leu Gly Ser Leu Ala Asn Ala
1730 1735 1740

Gly Gly Arg Ile Leu His Thr Gly Asn Gly Thr Phe Gly Leu Asp
1745 1750 1755

Ser Gly Gln Val Ile Arg Ala Gly Gly Glu Leu Thr Thr Asn Gly
1760 1765 1770

Leu Leu Asp Ile Arg Ala Ser Glu Trp Thr Asn Ser Ser Val Leu
1775 1780 1785

Gln Ala Gly Arg Leu Asn Leu Asp Ile Gly Thr Phe Arg Gln Thr
1790 1795 1800

Ala Glu Gly Lys Leu Leu Ala Val Gln Ser Phe Thr Gly Arg Gly
1805 1810 1815

Gly Asp Trp Ser Asn Asp Gly Leu Leu Ala Ser Asp Gly Ser Phe
1820 1825 1830

Arg Leu Asp Leu Ser Gly Gly Tyr Arg Gly Asn Gly Arg Ala Thr
1835 1840 1845

Ser Leu Gly Asp Phe Ala Leu Asn Ala Ala Ser Leu Asp Leu Gly
1850 1855 1860

Asn Ala Ala Ser Leu Ala Gly Gly Ala Asn Val Thr Leu Gly Ala
1865 1870 1875

Gly Asn Leu Leu Val Asn Arg Gly Arg Ile Thr Ala Ala Gly Asp
1880 1885 1890

Leu Val Ala Ser Ala Ala Ser Leu Asn Asn Tyr Gly Thr Leu Gly
1895 1900 1905
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Gly Gly Gly Asn Leu Arg Leu 2Asn Ala Pro Ala Leu Leu Asn Glu
1910 1915 1920

Arg Gly Leu Leu Phe Ser Gly Ala Asp Met Thr Leu Arg Ala Gly
1925 1930 1935

Asp Ile Thr Asn Leu Tyr Gly Asp Val Tyr Ser Leu Gly Arg Leu
1940 1945 1950

Asp Ile Ala Arg Asp Asp Ala Gly Asn Arg Ala Ala Ser Leu Arg
1955 1960 1965

Asn Leu Ser Gly Val Ile Glu Ser Gly Lys Asp Phe Ser Leu Arg
1970 1975 1980

Ala Ser Leu Ile Glu Asn Arg Arg Ala Val Leu Glu Ser Lys Ser
1985 1990 1995

Gly Leu Tyr Thr Ala Lys Met Glu Gln Thr Ala Cys Ile Glu Gly
2000 2005 2010

Val Asn Ala Gly Asp Cys Ser Gly Lys Arg Asn Ala Ile Trp Thr
2015 2020 2025

Ile Thr Gln Arg Asp Lys Thr Glu Val Thr Ala Ser Ser Ala Met
2030 2035 2040

Gly Gln Leu Leu Ala Gly Gly Asp Phe Ala Ile Asp Gly Gly Thr
2045 2050 2055

Leu Asn Asn Leu Ser Ser Leu Ile Gly Ser Gly Gly Asn Leu Thr
2060 2065 2070

Ala Asn Leu Glu Val Leu Asp Asn Gln Gly Leu Glu Thr Gly Glu
2075 2080 2085

Leu Glu Thr Ile Arg Val Leu Arg Thr Ala Arg Gly Gly Asp Ile
2090 2095 2100

Gly Gly 1Ile Asp Gln Lys Ser Arg Asn Phe Thr Asn Leu Tyr Trp
2105 2110 2115

Tyr Gln Ser Ala Asn Phe Asp Pro Ala Arg Ala Gly Glu Ile Pro
2120 2125 2130

Ala Ala Leu Asn Ala Ile Leu Ser Asp Trp Ser Phe Glu Tyr Glu
2135 2140 2145

Phe Pro Ser Lys Gly Pro Thr Pro Ile Ser Ser Gly Asp Gln Ser
2150 2155 2160

Tyr Ala Ala Val Ile Gln Ala Ala Gly Asp Val Thr Val Asn Ala
2165 2170 2175

Ser Thr Arg Ile Asp Asn Gly Val Thr Arg Pro Gly Tyr Thr Phe
2180 2185 2190

Val Gly Ser Gly Arg Gln Val Gly Asp Ser Ala Val Gly Gly Ser
2195 2200 2205

Gly Val Ser Val Val Val Pro Leu Thr Ser Gln Leu Pro Pro Asp
2210 2215 2220

Leu Ala Arg Arg Gln Val Asn Pro Val Thr Leu Pro Gly Phe Ser
2225 2230 2235

Leu Pro Gln Gly Asp Asn Gly Leu Phe Arg Leu Ser Ser Arg Phe
2240 2245 2250

Ala Glu Asp Gly Asn Gly Ser Ala Ala Leu Gly Ala Gly Ala Asp
2255 2260 2265

Arg Thr Gln Gly Gly Ser Gly Val Ser Val Gly Gln Gln Gly Ala
2270 2275 2280

Gly Asn Ala Ala Gly Thr Trp Gln Gly Gln Gly Val Arg Val Asp
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2285 2290 2295

Gly Leu Ala Gly Ala Ala Asn Val Gln Gly Gln Gly Gly Ser Thr
2300 2305 2310

Leu Gly Gly Ser Leu Pro Gly Val Ala Arg Val Gln Gly Val Pro
2315 2320 2325

Gly Asn Ala Thr Pro Ser Ala Ser His Lys Tyr Leu Ile Glu Thr
2330 2335 2340

Asn Pro Ala Leu Thr Glu Leu Lys Gln Phe Leu Asn Ser Asp Tyr
2345 2350 2355

Leu Leu Ser Gly Leu Gly Met Asn Pro Asp Asp Ser Lys Lys Arg
2360 2365 2370

Leu Gly Asp Gly Leu Tyr Glu Gln Arg Leu Ile Arg Asp Ala Val
2375 2380 2385

Val Ala Arg Thr Gly Gln Arg Tyr Ile Asp Gly Leu Ser Ser Asp
2390 2395 2400

Glu Ala Leu Phe Arg Tyr Leu Met Asp Asn Ala Ile Ala Tyr Lys
2405 2410 2415

Asp Gln Leu His Leu Gln Leu Gly Val Gly Leu Ser Ala Glu Gln
2420 2425 2430

Met Ala Ala Leu Thr His Asp Ile Val Trp Leu Glu Glu Val Glu
2435 2440 2445

Val Asn Gly Glu Lys Val Leu Ala Pro Val Val Tyr Leu Ala Gln
2450 2455 2460

Ala Glu Gly Arg Leu Ala Pro Asn Gly Ala Leu Ile Gln Gly Arg
2465 2470 2475

Asp Val Lys Leu Val Ser Gly Gly Asp Leu His Asn Val Gly Thr
2480 2485 2490

Leu Arg Ala Arg Asn Asp Leu Ser Ala Thr Ala Asp Asn Leu Asp
2495 2500 2505

Asn Ser Gly Leu Ile Glu Ala Gly Lys Arg Leu Asp Leu Leu Ala
2510 2515 2520

Gly Asp Ser Ile Arg Asn Arg Gln Gly Gly Val Ile Ala Gly Arg
2525 2530 2535

Asp Val Ser Leu Thr Ala Leu Thr Gly Asp Val Ile 2Asn Glu Arg
2540 2545 2550

Ser Val Thr Arg Tyr Asp Ser Ala Leu Asp Gly Arg Thr Trp Glu
2555 2560 2565

Arg Ser Phe Ala Asp Ser Ala Ala Arg Val Glu Ala Ala Asn Ser
2570 2575 2580

Leu Asn Val Gln Ala Gly Arg Asp Ile Ala Asn Leu Gly Gly Val
2585 2590 2595

Leu Gln Ser Arg Gly Asp Leu Ser Leu Asp Ala Gly Arg Asp Val
2600 2605 2610

Thr Val Ala Ala Val Glu Asp Arg Gln Gly Gln Thr Arg Trp Ser
2615 2620 2625

Thr Ser Arg Leu Gln Ser Val Thr Gln Leu Gly Ala Glu Val Ser
2630 2635 2640

Ala Gly Arg Asp Leu Asn Val Ser Ala Gly Arg Asp Leu Thr Ala
2645 2650 2655

Val Ala Ser Thr Leu Glu Ala Arg Arg Asp Ile Ala Leu Ser Ala
2660 2665 2670
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Gly Arg Asp Val Thr Leu Ala Ala Ala Ala Asn Glu Glu His Ala
2675 2680 2685

Tyr Ser Lys Thr Arg Lys Val Thr Tyr Gln Glu Asp Lys Val Ala
2690 2695 2700

Gln Gln Gly Thr Arg Val Asp Ala Gly Gly Asp Leu Ala Ile Asn
2705 2710 2715

Ala Gly Gln Asp Leu Arg Leu 1Ile Ala Ser Gln Ala Ser Ala Gly
2720 2725 2730

Asp Glu Ala Tyr Leu Val Ala Gly Asp Lys Leu Glu Leu Leu Ala
2735 2740 2745

Ala Asn Asp Ser Asn Tyr Tyr Leu Tyr Asp Lys Lys Lys Lys Gly
2750 2755 2760

Asp Phe Gly Arg Lys Glu Thr Arg Arg Asp Glu Val Thr Asp Val
2765 2770 2775

Lys Ala Val Gly Ser Gln Ile Ser Ser Gly Gly Asp Leu Thr Leu
2780 2785 2790

Leu Ser Gly Gly Asp Gln Thr Tyr Gln Gly Ala Lys Leu Glu Ser
2795 2800 2805

Gly Asn Asp Leu Ala Ile Val Ser Gly Gly Ala Val Thr Phe Glu
2810 2815 2820

Ala Val Lys Asp Leu His Gln Glu Ser His Glu Lys Ser Lys Gly
2825 2830 2835

Asp Leu Ala Trp Asn Ser Ala Lys Gly Lys Gly Gln Thr Asp Glu
2840 2845 2850

Thr Leu Arg Gln Thr Gln Ile Val Ala Gln Gly Asn Leu Ala Ile
2855 2860 2865

Lys Ala Val Glu Gly Leu Lys Ile Asp Leu Lys His Ile Asp Gln
2870 2875 2880

Lys Thr Val Ser Gln Thr Ile Asp Ala Met Val Gln Ala Asp Pro
2885 2890 2895

Gln Leu Ala Trp Leu Lys Glu Ala Glu Gln Arg Gly Asp Val Asp
2900 2905 2910

Trp Arg Met Val Gln Glu Val His Asp Ser Trp Lys Tyr Ser Asn
2915 2920 2925

Ser Gly Met Gly Pro Ala Thr Gln Ile Ala Val Ala Ile Ala Ala
2930 2935 2940

Ala Ala Ile Gly Gly Met Ala Ala Ala Gly Ala Leu Ser Gly Ala
2945 2950 2955

Gly Val Gly Ala Ser Ser Phe Ala Met Gly Ala Gly Val Gly Ala
2960 2965 2970

Ala Gly Ser Leu Ser Gly Thr Ala Ala Val Ser Leu Ile Asn Asn
2975 2980 2985

Lys Gly Asp Leu Gly Lys Val Leu Lys Asp Ser Phe Ser Ser Asp
2990 2995 3000

Ser Leu Lys Gln Ile Ala Ile Ala Ser Leu Thr Gly Gly Leu Thr
3005 3010 3015

Ala Glu Tyr Phe Asp Gly Ile Leu Gln Thr Lys Thr Asp Pro Leu
3020 3025 3030

Thr Gly Lys Val Thr Val Asp Leu Ser Ser Leu Ser Gly Val Gly
3035 3040 3045
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Arg Phe Ala Ala Asn Gln Ala Met Gln Asn Ala Thr Ser Thr Val
3050 3055 3060

Leu Ser Gln Ala Leu Gly Gln Gly Gly Ser Leu Asn Glu Ala Leu
3065 3070 3075

Lys Ser Ala Leu Tyr Asn Ser Phe Ala Ala Ala Gly Phe Asn Phe
3080 3085 3090

Val Gly Asp Ile Gly Gln Glu Tyr Ser Leu Lys Pro Gly Asp Pro
3095 3100 3105

Ser Met Val Thr Met His Ala Leu Met Gly Gly Leu Ala Ala Gln
3110 3115 3120

Val Ser Gly Gly Asp Phe Ala Thr Gly Ala Ala Ala Ala Gly Ala
3125 3130 3135

Asn Glu Ala Leu Val Ala Lys Leu Asp Gln Ala Phe Lys Ser Leu
3140 3145 3150

Ser Pro Glu Asn Arg Glu Ala Met Val Thr Met Gly Ser Gln Leu
3155 3160 3165

Val Gly Val Leu Ala Ala Ala Val Arg Asp Pro Asp Val Thr Gly
3170 3175 3180

Lys Ala Leu Glu Ser Ala Ala Trp Val Ala Lys Asn Ser Thr Gln
3185 3190 3195

Tyr Asn Phe Leu Asn His Gln Asp Val Ala Asp Leu Asp Asn Ala
3200 3205 3210

Leu Gln Lys Cys Lys Ser Gln Gly Asn Cys Arg Gln Val Glu Glu
3215 3220 3225

Glu Phe Lys Ala Arg Ser Asp Glu Asn Arg Arg Arg Leu Asn Gly
3230 3235 3240

Cys Val Ala Val Gly Asn Cys Ala Glu Ile Arg Ala Glu Ile Asp
3245 3250 3255

Ala Gly Ser Thr Ala Leu Asn Glu Leu Val Ala Arg Gln Glu Thr
3260 3265 3270

Ala Asn Pro Gly Gly Ser Asp Ser Asp Ile Ala Tyr Gly Phe Leu
3275 3280 3285

Met Gly Arg Asn Val Val Asp Trp Thr Thr Ala Gly Gln Leu His
3290 3295 3300

Leu Glu Gln Thr Ala Asn Leu Trp Trp Asn Gly Asn Pro Gln Trp
3305 3310 3315

Gln Lys Glu Val Gly Ala Tyr Leu Asp Gln Thr Gly Phe Asn Pro
3320 3325 3330

Phe Gly 1Ile Gly Val Pro Ala Met Gly Gly Ala Ala Gly Lys Val
3335 3340 3345

Thr Ala Lys Ala Leu Met Asn Ala Leu Lys Ala Gly Glu Leu Pro
3350 3355 3360

Lys Gly Glu Val Ala Pro Gly Lys Ala Asn Leu Pro Thr Ile Gly
3365 3370 3375

Ala Leu Ala Asp Ala Glu Ala Gly Met Pro Tyr Thr His Pro Val
3380 3385 3390

Lys Leu Ala Ala Lys Ala Thr Gly Thr Ala Gly Lys Ile Lys Ile
3395 3400 3405

Glu Ala Gly Ala Ile Pro Asp Ala Asn Glu Val Arg Ala Gly Gln
3410 3415 3420

Gly Leu Ser Gly Leu Gly Tyr Asp Val Thr His Gln Thr Thr Ala
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3425 3430 3435

Ser Ala Lys Gly Ile Gln Gly Gln Arg Thr Ala Asp Leu His Val
3440 3445 3450

Asp Gly Leu Gly Ser Ile Asp Val Tyr Thr Pro Lys Asn Leu Asp
3455 3460 3465

Pro Thr Lys Ile Val Arg Ala Ile Glu Lys Lys Ser Asn Gln Ala
3470 3475 3480

Gly Gly Val Leu Val Gln Ala Asp Leu Pro Ser Thr Asp Met Ser
3485 3490 3495

Ser Ile Ala Ala Arg Met Trp Gly Lys Thr Asn Ala Gln Ser Ile
3500 3505 3510

Lys Thr Ile Phe Phe Gln Lys Pro Asp Gly Ser Leu Val Arg Phe
3515 3520 3525

Asp Arg Pro Ala Gly Gly Gly
3530 3535

<210> SEQ ID NO 30

<211> LENGTH: 5627

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 30

Met Asp Ile Arg Ser Pro Leu Asn Gln Cys Ile Ala Leu Ser Leu Ala
1 5 10 15

Gly Ile Leu Phe Leu Asn Pro Ile Val Ala Ala Ala Ala Gly Leu Ala
20 25 30

Leu Asp Lys Ala Ala Gly Gly Asn Thr Gly Leu Gly Gln Ala Gly Asn
35 40 45

Gly Val Pro Ile Val Asn Ile Ala Thr Pro Asn Gly Ala Gly Leu Ser
50 55 60

Asn Asn His Phe Arg Asp Tyr Asn Val Gly Ala Asn Gly Leu Ile Leu
65 70 75 80

Asn Asn Ala Thr Gly Lys Thr Gln Gly Thr Gln Leu Gly Gly Ile Ile
85 90 95

Leu Gly Asn Pro Asn Leu Lys Gly Gln Ala Ala Gln Val Ile Leu Asn
100 105 110

Gln Val Thr Gly Gly Asn Arg Ser Thr Leu Ala Gly Tyr Thr Glu Val
115 120 125

Ala Gly Gln Ser Ala Arg Val Ile Val Ala Asn Pro His Gly Ile Thr
130 135 140

Cys Gln Gly Cys Gly Phe Ile Asn Thr Pro Arg Ala Thr Leu Thr Thr
145 150 155 160

Gly Lys Pro Ile Met Asp Gly Gln Arg Leu Glu Arg Phe Gln Val Asp
165 170 175

Gly Gly Asp Ile Val Val Glu Gly Ala Glu Leu Asn Val Gly Asn Leu
180 185 190

Glu Gln Phe Asp Leu Ile Thr Arg Ser Ala Lys Leu Asn Ala Lys Leu
195 200 205

Tyr Ala Lys Asn Leu Asn Ile Val Thr Gly Arg Asn Asp Val Gln Ala
210 215 220

Asp Ser Leu Gln Ala Thr Pro Arg Ala Ala Asp Gly Ser Glu Lys Pro
225 230 235 240
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Gln Leu Ala Ile Asp Ser Ser Ala Leu Gly Gly Met Tyr Ala Gly Ala
245 250 255

Ile Arg Leu Val Gly Thr Glu Gln Gly Val Gly Val Lys Leu Ala Gly
260 265 270

Asp Met Ala Ala Ser Gly Gly Asp Ile Arg Ile Asp Ala Ser Gly Lys
275 280 285

Leu Ser Leu Ala Gln Ala Ser Ser Gln Gly Asp Leu Lys Ile Ala Ala
290 295 300

Gln Ala Val Glu Leu Asn Gly Lys Thr Tyr Ala Gly Gly Ser Ala Glu
305 310 315 320

Ile Arg Ser Ala Glu Glu Leu Val Asn Arg Gln Ser Leu Ala Ala Arg
325 330 335

Glu Arg Ile Ala Leu Glu Ala Ala His Ile Asp Asn Ala Gly Val Ile
340 345 350

Glu Ala Gly Val Glu Pro Asp Glu Arg Arg Asn Ala Arg Gly Asp Leu
355 360 365

Glu Leu Arg Ser Gly Thr Leu Arg Asn Ala Gly Ser Leu Val Ala Ser
370 375 380

Arg Ala Leu Glu Ala Lys Ala Ser Gln Ala Leu Asp Asn Gln Gly Gly
385 390 395 400

Ser Leu Lys Gly Ala Thr Val Arg Val Asp Gly Gly His Leu Asp Asn
405 410 415

Arg Gly Gly Lys Leu Leu Ala Glu Gly Glu Leu Arg Val Glu Ala Ser
420 425 430

Ser Leu Asp Asn Arg Gln Asp Gly Leu Leu Gln Ser Arg Asp Arg Ala
435 440 445

Val Val Lys Thr Arg Gly Asp Leu Asp Asn Arg Gly Gly Gln Val Val
450 455 460

Gly Leu Asn Glu Leu Gln Val Gln Ala Ala Ala Leu Asp Asn Arg Ser
465 470 475 480

Ala Gly Leu Leu Ser Ser Lys Gly Asp Met Asp Ile Glu Phe Ala Arg
485 490 495

Leu Asp Asn Ser Ala Gly Gly Lys Leu Val Ser Glu Arg Arg Thr Leu
500 505 510

Leu Lys Ala Asp Arg Leu Asp Asn Arg Ser Gly Arg Ile Val Ala Gly
515 520 525

Gln Asp Leu Asp Leu Ser Ser Arg Leu Ile Asp Asn Arg Ala Gly Asp
530 535 540

Ile Ser Ser Thr Ser Arg Val Val Ala Ser Ala Arg Glu Gln Leu Asp
545 550 555 560

Asn Arg Gly Gly Lys Ile Val Gly Asp Ser Gly Leu Asp Ile Thr Thr
565 570 575

Pro Arg Met Leu Asn Gln Asp Lys Gly Val Leu Ala Ser Arg Asp Gly
580 585 590

Leu Arg Leu Ser Ala Thr Glu Leu Phe Asn Gly Ala Gly Gly Leu Leu
595 600 605

Ser Ser Gln Lys Gly Ile Asp Val Ser Leu Ala Gly Ala Phe Asp Asn
610 615 620

Gln Ala Gly Ser Leu Asp Ser Arg Gly Phe Leu Thr Val Lys Ser Ala
625 630 635 640

Trp Leu Asp Asn Gln Gly Gly Thr Leu Ser Ser Ala Gly Ala Leu Ala
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645 650 655

Val Thr Ser Gln Gly Ala Leu Asn Asn Gln Gly Gly Arg Leu Ala Ser
660 665 670

Asp Ala Gly Leu Ser Leu Ser Ser Ala Ser Leu Asp Asn Ser Gln Ala
675 680 685

Gly Ala Ile Ser Gly Lys Gly Ala Val Glu Ile Arg Thr Gly Asn Leu
690 695 700

Asn Asn Ser Arg Lys Ala Ser Ile Gly Ser Asp Ala Gly Leu Thr Leu
705 710 715 720

Val Ala Ala Arg Val Asp Asn Ser Gln Ala Gly Arg Ile Ala Ala Lys
725 730 735

Gly Val Ile Asp Ala Asp Leu Gln Gly Leu Asp Gln His Asp Arg Gly
740 745 750

Asn Leu Val Ser Asp Thr Gly Ile Thr Leu Asp Leu Asn Lys Gly Ser
755 760 765

Leu Val Asn Arg Ala Gln Gly Leu Ile Ala Thr Pro Gly Thr Leu Leu
770 775 780

Leu Arg Gln Leu Gly Val Val Asp Asn Ser Gly Gly Glu Ile Ser Ser
785 790 795 800

Asp Arg Ala Phe Thr Leu Ala Thr Ser Ala Leu Asn Asn Gln Gly Gly
805 810 815

Arg Leu Leu Ser Gly Gly Ala Leu Thr Leu Arg Ile Ala Gln Ala Leu
820 825 830

Asp Asn Ser Leu Glu Gly Ile Val Ser Gly Ala Gly Gly Leu Asp Ile
835 840 845

Gln Ala Phe Val Leu Asp Asn Arg Ser Gly Ser Ile Gly Ser Lys Gly
850 855 860

Ala Ile Asp Ile Gly Val Thr Arg Leu Glu Asn Asp Ala Gly Thr Leu
865 870 875 880

Ile Ala Glu Arg Gly Leu Lys Leu Val Ala Asp Glu Ala Asn Ser Ser
885 890 895

Lys Gly Arg Ile Ala Ala Asn Gly Ser Leu His Ala Lys Val Gly Thr
900 905 910

Leu Ser Gln Lys Gly Gly Glu Leu Thr Ser Gln Asp Ser Leu Thr Leu
915 920 925

Asp Leu Gly Ile Leu Asn Asn Asn Ala Gly Arg Ile Ala Gly Asn Gln
930 935 940

Gly Val Asp Ile Thr Ala Arg Gln Val Asp Asn Ser Val Gly Glu Ile
945 950 955 960

Ala Ser Gln Gly Val Val Ala Leu Asn Leu Thr Glu Gln Leu Asp Asn
965 970 975

Arg Gly Gly Lys Ile Val Gly Asp Ser Gly Leu Gly Ile Thr Ala Pro
980 985 990

His Val Leu Asn Gln Asp Lys Gly Val Leu Ala Ser Arg Asp Gly Leu
995 1000 1005

Arg Leu Ser Ala Thr Glu Leu Phe Asn Gly Ala Gly Gly Leu Leu
1010 1015 1020

Ser Ser Gln Lys Gly Ile Asp Val Ser Leu Ala Gly Ala Phe Asp
1025 1030 1035

Asn Gln Ala Gly Ser Leu Asp Ser Arg Gly Phe Leu Thr Val Lys
1040 1045 1050
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Ser Ala Trp Leu Asp Asn Gln Gly Gly Thr Leu Ser Ser Ala Gly
1055 1060 1065

Ala Leu Ala Val Thr Ser Gln Gly Ala Leu Asn Asn Gln Gly Gly
1070 1075 1080

Arg Leu Ala Ser Asp Ala Gly Leu Ser Leu Ser Ser Ala Ser Leu
1085 1090 1095

Asp Asn Ser Gln Ala Gly Ala 1Ile Ser Gly Lys Gly Ala Val Glu
1100 1105 1110

Ile Arg Thr Gly Asn Leu Asn Asn Ser Arg Lys Ala Ser Ile Gly
1115 1120 1125

Ser Asp Ala Gly Leu Thr Leu Val Ala Ala Arg Val Asp Asn Ser
1130 1135 1140

Gln Ala Gly Arg Ile Ala Ala Lys Gly Ala Ile Asp Ala Ala Leu
1145 1150 1155

Gln Gly Leu Asp Gln His Asp Arg Gly Ser Leu Val Ser Asp Thr
1160 1165 1170

Gly Ile Thr Leu Asp Leu Asn Lys Gly Ser Leu Val Asn Arg Ala
1175 1180 1185

Gln Gly Leu Ile Ala Thr Pro Gly Thr Leu Leu Leu Arg Gln Leu
1190 1195 1200

Gly Val Val Asp Asn Ser Gly Gly Glu Ile Ser Ser Asp Arg Ala
1205 1210 1215

Phe Thr Leu Ala Thr Ser Ala Leu Asn Asn Gln Gly Gly Arg Leu
1220 1225 1230

Leu Ser Gly Gly Ala Leu Thr Leu Arg Ile Ala Gln Ala Leu Asp
1235 1240 1245

Asn Ser Leu Glu Gly Ile Val Ser Gly Ala Gly Gly Leu Asp Ile
1250 1255 1260

Gln Ala Phe Val Leu Asp Asn Arg Ser Gly Ser Ile Gly Ser Lys
1265 1270 1275

Gly Ala 1Ile Asp Ile Gly Val Thr Arg Leu Glu Asn Asp Ala Gly
1280 1285 1290

Thr Leu Ile Ala Glu Arg Gly Leu Lys Leu Ala Ala Asp Glu Ala
1295 1300 1305

Asn Asn Ser Lys Gly Arg Ile Val Ala Lys Asp Glu Leu Arg Ala
1310 1315 1320

Lys Leu Gly Ala Leu Val Gln Asn Gly Gly Glu Leu Thr Thr Gln
1325 1330 1335

Gly Ala Leu Ala Leu Asp Ala Asp Lys Val Asp Asn Gly Ala Gly
1340 1345 1350

Arg Ile Ala Gly Asn Arg Gly Val Val Ile Asp Ala Arg Gln Val
1355 1360 1365

Asp Asn Arg Ala Gly Glu Ile Ala Ser Gln Gly Val Ala Thr Leu
1370 1375 1380

Asn Leu Thr Glu Gln Leu Asp Asn Arg Gly Gly Lys Val Val Ala
1385 1390 1395

Asp Ser Gly Leu Gly Ile Thr Ala Pro Arg Val Leu 2Asn Gln Asp
1400 1405 1410

Lys Gly Val Ile Ala Ser Arg Asp Gly Leu Arg Leu Ser Gly Thr
1415 1420 1425
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Glu Leu Phe Asn Gly Asn Ala Gly Leu Leu Ser Ser Gln Arg His
1430 1435 1440

Ile Glu Val Thr Leu Asp Gly Val Leu Asp Asn Gln Gly Lys Gly
1445 1450 1455

Ala Leu Leu Ser Asp Gly Thr Leu Thr Val Ser Ala Gly Arg Ile
1460 1465 1470

His Asn Gln Asp Ala Thr Leu Ser Ser Ala Gly Ala Leu Arg Leu
1475 1480 1485

Ser Ser Gln Glu Ala Val Asp Asn Arg Gly Gly Lys Leu Val Thr
1490 1495 1500

Asp Ser Ser Leu Arg Leu Thr Ser Ala Ser Leu Asp Asn Ser Arg
1505 1510 1515

Ser Gly 1Ile Ile Ser Ala Asn Ala Ala Ala Glu Ile His Thr Gly
1520 1525 1530

Val Leu Asn Asn Ser Gln Lys Gly Asn Leu Gly Ser Asn Asp Gly
1535 1540 1545

Leu Gly Leu Ile Ala Thr Glu Val Asp Asn Ser Gln Glu Gly Arg
1550 1555 1560

Ile Thr Ala Lys Gly Met Ile Asp Ala Asn Ile Lys Gly Leu Asp
1565 1570 1575

Gln Gln Gly Lys Gly Arg Leu Val Ser Asn Ala Gly Ile Ile Leu
1580 1585 1590

Asp Leu Asn Glu Gly Thr Leu Ala Asn Gly Ala Gln Gly Leu Ile
1595 1600 1605

Ala Thr Pro Gly Thr Leu Leu Leu Arg Gln Leu Gly Met Val Asp
1610 1615 1620

Asn Ser Gly Gly Glu Ile Ser Ser Asp Arg Ala Phe Thr Leu Thr
1625 1630 1635

Thr Ser Ala Leu Thr Asn Gln Gly Gly Arg Leu Arg Ser Gly Gly
1640 1645 1650

Val Leu Thr Leu Arg Ile Ala Gln Ala Leu Asp Asn Ser Leu Glu
1655 1660 1665

Gly Val Leu Ser Gly Thr Gly Gly Leu Asp Ile Arg Ala Leu Ala
1670 1675 1680

Leu Asp Asn Arg Ser Gly Ser Ile Gly Ser Lys Gly Ala Val Asp
1685 1690 1695

Ile Asp Val Ser Arg Leu Glu Asn Asp Asp Gly Asp Leu Leu Ser
1700 1705 1710

Glu Gly Arg Leu Lys Leu Thr Ala Glu Arg Ala Asn Ser Val Arg
1715 1720 1725

Gly Arg Ile Ala Ala Arg Gly Asp Leu His Ala Ser Val Thr Ala
1730 1735 1740

Phe Asn Gln Ala Gly Gly Glu Leu Ser Ser Glu Gly Ala Leu Met
1745 1750 1755

Leu Glu Ala Asp Ser Leu Asp Asn Arg Ser Gly Gly Leu Val Ser
1760 1765 1770

Ala Asp Gly Asn Leu Thr Val Ser Ala Arg Arg Ile Asp Asn Arg
1775 1780 1785

Ala Gly Glu Ile Ala Ser Pro Gly Gln Val Thr Leu Asp Val Ala
1790 1795 1800

Glu Gln Leu Asp Asn Arg Gly Gly Lys Ala Ile Gly Asp Ser Gly
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1805 1810 1815

Leu Arg Leu Ala Ala Pro Arg Val Leu Asn Gln Asp Gly Gly Val
1820 1825 1830

Leu Ala Ser Arg Asp Gly Leu Arg Leu Asn Gly Ala Glu Leu Phe
1835 1840 1845

Asn Gly Asn Gly Gly Leu Leu Ser Ser Gln Gln Ser Ile Asp Val
1850 1855 1860

Ile Leu Asp Gly Val Leu Gly Asn Gln Ala Gly Ser Leu Ser Ser
1865 1870 1875

Gln Gly Arg Leu Ser Val Lys Ser Gly Arg Leu Asp Asn Gln Gly
1880 1885 1890

Gly Ala Val Ser Ser Ala Gly Thr Leu Ser Leu Ser Ser Gln Gly
1895 1900 1905

Ala Leu Asn Asn Gln Gly Gly Arg Val Val Thr Asp Ala Gly Ala
1910 1915 1920

Val Leu Arg Ser Ala Ser Leu Asp Asn Ser Gln Gly Gly Ile Val
1925 1930 1935

Ser Ala Lys Gly Ala Ala Glu Ile Arg Thr Gly Ser Leu Asn Asn
1940 1945 1950

Ser Gln Lys Gly Gly Ile Gly Ser Gly Ala Gly Leu Ala Leu Val
1955 1960 1965

Ala Asp Leu Val Asp Asn Ser Gln Asn Gly Arg Ile Thr Ala Lys
1970 1975 1980

Gly Ala 1Ile Asp Ala Asn Leu Lys Gly Leu Asp Gln Gln Gly Ser
1985 1990 1995

Gly Arg Leu Val Ser Asp Thr Ala Ile Ala Leu Asp Leu Arg Gly
2000 2005 2010

Gly Glu Leu Val Asn Arg Ala Gln Gly Leu Ile Ala Thr Pro Gly
2015 2020 2025

Ala Leu Leu Leu Arg Gln Leu Gly Val Val Asp Asn Ser Gly Gly
2030 2035 2040

Gly Glu 1Ile Ser Ser Asp Arg Ser Phe Thr Leu Ala Ala Thr Ala
2045 2050 2055

Leu Ser Asn Arg Gly Gly Arg Val Ile Ser Gly Asp Ser Leu Thr
2060 2065 2070

Leu Arg Ile Ala Gln Ala Leu Asp Asn Ser Leu Gln Gly Val Leu
2075 2080 2085

Ser Ala Ser Gly Gly Leu Asp Val Ala Ala Leu Val Phe Asp Asn
2090 2095 2100

His Ser Gly Ile Val Ala Ser Lys Gly Asp Thr His Ile Gly Val
2105 2110 2115

Asn Arg Leu Glu Asn Glu Ala Gly Arg Val Val Ser Glu Gly Ala
2120 2125 2130

Leu Asp Leu Thr Ala Lys Gln Val Ser Ser Ala Lys Gly Arg Ile
2135 2140 2145

Ala Ala Lys Gly Asp Leu Gln Val Thr Val Gly Thr Leu Glu Gln
2150 2155 2160

Gln Gly Gly Glu Leu Ala Ser Gln Gly Thr Leu Thr Leu Asp Ala
2165 2170 2175

Asp Ser Leu Asp Asn Arg Asn Gly Gly Leu Val Ser Ala Asp Gly
2180 2185 2190
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Gly Val Thr Ala Glu Ala Arg Gln Ile Asp Asn Arg Gly Gly Glu
2195 2200 2205

Ile Ser Ser Val Ala Lys Val Ala Leu Ala Val Arg Glu Gln Leu
2210 2215 2220

Asp Asn Arg Gly Gly Lys Val 1Ile Gly Asp Ser Glu Leu Ser Leu
2225 2230 2235

Thr Val Gln Arg Leu Leu Asn Gln Ala Lys Gly Val Leu Ala Ser
2240 2245 2250

Arg Asp Gly Leu His Leu Asp Gly Ala Glu Leu Leu Asn Gly Asp
2255 2260 2265

Gly Gly Leu Leu Ser Ser Gln Arg Leu Val Asp Val Thr Leu Ser
2270 2275 2280

Gly Ala Leu Asp Asn Gln Gly Ser Gly Ala Leu Val Ser Glu Glu
2285 2290 2295

Ser Leu Thr Val Lys Ala Asp Gln Val Asn Asn Gln Ala Gly Thr
2300 2305 2310

Phe Ser Ser Ala Gly Ser Leu Leu Val Thr Ser Arg Gly Glu Leu
2315 2320 2325

Asn Asn Gln Gly Gly Arg Leu Val Thr Asp Ala Gly Ala Thr Leu
2330 2335 2340

Asn Ser Thr Gly Phe Asp Asn Ser Arg Ala Gly Leu Val Ser Ala
2345 2350 2355

Lys Gly Ala Val Ala Ile Arg Thr Gly Ala Leu Asn Asn Ser Gln
2360 2365 2370

Lys Gly Ser Ile Gly Gly Asn Thr Gly Val Thr Leu Val Ala Gly
2375 2380 2385

Leu Val Asp Asn Gly Arg Glu Gly Arg Ile Ser Thr Lys Gly Thr
2390 2395 2400

Leu Asp Ala Asn Leu Lys Gly Leu Leu Gln Gln Gly Gly Gly Ser
2405 2410 2415

Leu Val Gly Glu Arg Gly Val Thr Leu Asp Leu Asn Gly Gly Thr
2420 2425 2430

Leu Asp Asn His Asp Leu Gly Leu Val Ser Thr Pro Gly Ala Leu
2435 2440 2445

Leu Leu Arg Gln Leu Gly Met Val Asp Asn Ser Val Gly Gly Glu
2450 2455 2460

Ile Ser Ser Asp Arg Ala Phe Thr Leu Ala Ala Asn Thr Leu Asn
2465 2470 2475

Asn Gln Gly Gly Arg Leu Ile Ser Ser Glu Ala Leu Thr Leu Arg
2480 2485 2490

Ile Ala Lys Thr Leu Asp Asn Ser Leu Lys Gly Gln Val Leu Ala
2495 2500 2505

Thr Asp Gly Leu Ala Ile Glu Ser Gln Val Leu Asp Asn Arg Ala
2510 2515 2520

Gly Thr 1Ile Gly Ser Lys Gly Asp Ala Arg Ile Ser Val Thr Ser
2525 2530 2535

Leu Asp Asn Ala Glu Gln Gly Ser Leu Val Ser Glu Gly Arg Leu
2540 2545 2550

Glu Leu Val Ala Asp Gln Val Ser Asn Gly Asn Gln Gly Arg Ile
2555 2560 2565
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Ala Ala Arg Gly Val Leu Glu Ala Ala Val Gly Thr Leu Leu Gln
2570 2575 2580

Gln Gly Gly Glu Leu Val Ser Gln Gly Ser Leu Asp Leu Arg Ala
2585 2590 2595

Asp Thr Leu Asp Asn Ser Gln Ser Gly Leu Ile Ala Ala Asn Gly
2600 2605 2610

Gly Ile Ala Ile Glu Ala Arg Gln Val Asp Asn Arg Ala Gly Glu
2615 2620 2625

Ile Ser Ser Thr Ser Lys Val Ala Val Asn Ala Arg Glu Gln Leu
2630 2635 2640

Asp Asn Arg Gly Gly Lys Val 1Ile Gly Asp Ser Gly Leu Arg Leu
2645 2650 2655

Thr Val Gln Arg Leu Leu Asn Gln Ala Lys Gly Val Leu Ala Gly
2660 2665 2670

Arg Asp Gly Leu Ser Leu Asp Gly Gly Glu Leu Phe 2Asn Gly Asp
2675 2680 2685

Gly Gly Arg Leu Asp Ser Gln 2Asn Ser Leu Ser Val Ser Leu Gly
2690 2695 2700

Gly Val Leu Asp Asn Gln Gly Gly Ala Leu Val Ser Glu Gly Ser
2705 2710 2715

Leu Thr Ala Arg Ala Ala Arg Leu Asp Asn Arg Gly Gly Thr Phe
2720 2725 2730

Ser Ser Ala Gly Ala Leu Ala Leu Thr Ser Gln Ala Val Leu Asp
2735 2740 2745

Asn Gln Gly Gly Arg Leu Leu Ser Asp Ala Gly Val Thr Leu Lys
2750 2755 2760

Gly Ala Ser Leu Asp Asn Ser Arg Ser Gly Val Ile Ser Ala Lys
2765 2770 2775

Gly Ala Val Asp Ile Arg Thr Gly Val Leu Asp Asn Ser Arg Asn
2780 2785 2790

Gly Gly 1Ile Gly Ser Asn Ala Gly Ile Thr Leu Val Ala Ala Arg
2795 2800 2805

Leu Asp Asn Gly Gln Gln Gly Arg Val Ser Ala Lys Gly Leu Leu
2810 2815 2820

Asp Ala Asn Leu Lys Gly Leu Asp Gln Arg Gly Gly Gly Val Leu
2825 2830 2835

Val Ser Glu Thr Gly Val Thr Leu Asp Leu Asn Gly Gly Thr Leu
2840 2845 2850

Val Asn Arg Asp Gly Gly Leu 1Ile Ala Thr Pro Gly Ala Leu Leu
2855 2860 2865

Leu Arg Gln Leu Gly Ala Val Asp Asn Gly Ala Gly Gly Glu Ile
2870 2875 2880

Ser Ser Asp Arg Ala Phe Thr Leu Ala Ala Ala Ser Leu Asp Asn
2885 2890 2895

Arg Gly Gly Arg Leu Ile Gly Ala Asp Ser Leu Thr Leu Arg Ile
2900 2905 2910

Ala Gln Ala Leu Asp Asn Ser Leu Ala Gly Val Ile Ser Gly Ala
2915 2920 2925

Ala Gly Leu Asp Ile Ala Ala Ala Arg Leu Asp Asn Ser Ala Lys
2930 2935 2940

Gly Thr Leu Ala Ser Arg Ala Gly Ile Asp Leu Arg Val Asp Gly
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2945 2950 2955

Ala Leu Asp Asn His Ala Glu Gly Thr Val Ser Gly Ala Arg Leu
2960 2965 2970

Thr Leu Ala Ser Ala Ser Leu Asp Asn Ser Gly Lys Gly Leu Leu
2975 2980 2985

Ser Gly Asn Ala Gly Leu Ser Val Ala Thr Gly Ala Leu Asp Asn
2990 2995 3000

Ala Glu Gly Gly Gln Leu Ile Ser Gln Gly Val Leu Asp Val Ser
3005 3010 3015

Ser Ala Asp Leu Asp Asn Arg Gly Gly Ala Leu Ser Gly Lys Gln
3020 3025 3030

Ser Leu Arg Leu Ser Ala Ala Asn Leu Asp Asn Arg Gly Gly Leu
3035 3040 3045

Leu Thr Ser Asp Gly Glu Leu Glu Leu Thr Ala Gly Arg Val Asp
3050 3055 3060

Ser Ala Asp Gly Gly Glu Ile Ser Ala Arg Gly Asp Leu Arg Leu
3065 3070 3075

Thr Val Glu Arg Leu Val Gln Arg Gln Gly Arg Leu Ile Gly Glu
3080 3085 3090

Arg Gly Val Ser Leu Asp Leu Arg Gly Gly Asp Leu Asp Asn Gln
3095 3100 3105

Gly Gly Leu Ile Ser Ala Arg Gly Pro Leu Ser Ile Glu Arg Leu
3110 3115 3120

Asn Val Leu Asp Asn Arg Gln Gly Gly Glu Ile Tyr Ser Gln Gln
3125 3130 3135

Gly Phe Glu Leu Leu Ala Arg Arg Ile Asp Asn Gly Gln Gln Gly
3140 3145 3150

Arg Ile Ile Ser Ala Gly Lys Leu Arg Leu Asp Ala Asp Ala Leu
3155 3160 3165

Gly Asn Ala Gly Ala Gly Leu Leu Ser Gly Trp Gln Gly Leu Thr
3170 3175 3180

Val Thr Gly Gly Ser Leu Asp Asn Ser Ala Gly Gly Thr Leu Ser
3185 3190 3195

Ser Lys Asp Gly Glu Leu Ala Ile Ser Leu Gly Gly Ala Leu Asp
3200 3205 3210

Asn His Gly Gln Gly Ala Leu Val Ser Lys Gly Ala Gln Arg Ile
3215 3220 3225

Asp Ala Ala Ser Leu Asp Asn Ala Gln Gly Ile Val Ser Gly Glu
3230 3235 3240

Ser Asp Val Thr Leu Ser Ile Ala Gly Lys Leu Asp Asn Gly Gln
3245 3250 3255

Gly Gly Leu Val Ser Ala Gln Arg Ala Leu Ser Phe Glu Arg Asp
3260 3265 3270

Asp Thr Leu Leu Asn Asn Ala Gly Gly Arg Ile Asn Gly Gly Ser
3275 3280 3285

Leu Leu Leu Lys Gly Ala Ser Leu Asp Asn Ser Asp Gly Gln Leu
3290 3295 3300

Ile Ser GIln Gly Arg Leu Asp Ala Ile Leu Gly Gly Ala Leu Val
3305 3310 3315

Asn Ala Gly Ala Ala Arg Leu Ala Ser Gly Gly Asp Leu Leu Leu
3320 3325 3330
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Arg Ser Ala Ser Val Asp Asn Arg Gly Gly Lys Leu Val Ser Gln
3335 3340 3345

Gly Leu Leu Glu Ile Ser Ala Gly Ser Leu Asp Asn Ser Ala Ser
3350 3355 3360

Gly Thr Leu Ala Ser Gln Ala Asp Met Ser Leu Arg Leu Gly Gly
3365 3370 3375

Gly Ala Leu Arg Asn Gln Gln 2Asp Gly Leu Ile Phe Ser Gln Ala
3380 3385 3390

Gly Ala Leu Glu Val Gln Ala Gly Ser Leu Asp Asn Arg Gln Gly
3395 3400 3405

Thr Leu Gln Ala Gln Gly Asp Asn Arg Leu Arg Ile Gly Gly Ala
3410 3415 3420

Leu Asp Asn Gln Ala Gly Arg Leu Asp Ser Arg Ala Gly Asn Leu
3425 3430 3435

Asp Leu Gln Ser Gly Ser Leu Asp Asn Gly Ala Gly Gly Val Leu
3440 3445 3450

Asn Ser Ala Lys Gly Trp Leu Lys Leu Val Thr Gly Leu Phe Asp
3455 3460 3465

Asn Ser Ala Gly Val Thr Gln Ala Gln Ser Leu Glu Ile Arg Ala
3470 3475 3480

Gly Gln Gly Val Arg Asn Gln Gln Gly His Leu Ser Ala Leu Gly
3485 3490 3495

Gly Asp Asn Arg Ile Val Thr Ala Asp Phe Asp Asn Gln Gly Gly
3500 3505 3510

Gly Leu Tyr Ala Ser Gly Leu Leu Ser Leu Asp Gly Gln Arg Phe
3515 3520 3525

Leu Asn Gln Gly Ala Ala Ala Gly Gln Gly Gly Lys Val Gly Ala
3530 3535 3540

Gly Arg Ile Asp Phe Ser Leu Ala Gly Ala Leu Ala Asn Arg Phe
3545 3550 3555

Gly Gln Leu Glu Ser Glu Ser Glu Leu His Leu Arg Ala Ala Ala
3560 3565 3570

Ile Asp Asn Ser Gly Gly Ser Leu Arg Ala Leu Gly Arg Ser Gly
3575 3580 3585

Ser Thr Arg Leu Val Ala Gly Asp Leu Asn Asn Ala Tyr Gly Val
3590 3595 3600

Leu Glu Ser Ala Asn Gln Asp Leu Asp Leu Gln Leu Gly Ser Leu
3605 3610 3615

Ala Asn Ala Gly Gly Arg Ile Leu His Thr Gly Asn Gly Thr Phe
3620 3625 3630

Gly Leu Asp Ser Gly Gln Val Ile Arg Ala Gly Gly Glu Leu Thr
3635 3640 3645

Thr Asn Gly Leu Leu Asp Ile Arg Ala Ser Glu Trp Thr Asn Ser
3650 3655 3660

Ser Val Leu Gln Ala Gly Arg Leu Asn Leu Asp Ile Gly Thr Phe
3665 3670 3675

Arg Gln Thr Ala Glu Gly Lys Leu Leu Ala Val Gln Ser Phe Thr
3680 3685 3690

Gly Arg Gly Gly Asp Trp Ser 2Asn Asp Gly Leu Leu Ala Ser Asn
3695 3700 3705
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Gly Ser Leu Arg Leu Glu Leu Ser Gly Gly Tyr Arg Gly Asn Gly
3710 3715 3720

Arg Ala Thr Ser Leu Gly Asp Phe Ala Leu Asn Ala Ala Ser Leu
3725 3730 3735

Asp Leu Gly Asn Ala Ala Ser Leu Ala Gly Gly Ala 2Asn Val Thr
3740 3745 3750

Leu Gly Ala Gly Asn Leu Leu Val Asn Arg Gly Arg Ile Thr Ala
3755 3760 3765

Ala Gly Asp Leu Val Ala Ser Ala Ala Ser Leu Asn Asn Tyr Gly
3770 3775 3780

Thr Leu Gly Gly Gly Gly Asn Leu Arg Leu Asn Ala Pro Ala Leu
3785 3790 3795

Leu Asn Glu Arg Gly Leu Leu Phe Ser Gly Ala Asp Met Thr Leu
3800 3805 3810

Arg Ala Gly Asp Ile Thr Asn Leu Tyr Gly Asp Val Tyr Ser Leu
3815 3820 3825

Gly Arg Leu Asp Ile Ala Arg Asp Asp Ala Gly Gly Trp Ala Asn
3830 3835 3840

Arg Leu Glu Asn Ile Ser Gly Asn Leu Glu Ser Thr Gly Asp Met
3845 3850 3855

Arg Phe Ser Val Ser Ser Leu Leu Asn Arg Arg Glu Thr Leu Glu
3860 3865 3870

Ile Glu Gly Asp Leu Gln Asn Ser Ala Ile Gly Val Arg Cys Thr
3875 3880 3885

Gly Cys Gln Leu Ser Glu Arg Trp Gly Lys Thr Arg Ser Ser Ser
3890 3895 3900

Glu Leu Val Trp Ile Arg Glu Tyr Lys Ser Thr Leu Gly Asp Ser
3905 3910 3915

Ser Ala Ala Ala Ser Ile Thr Ala Gly Arg Asp Leu Leu Val Val
3920 3925 3930

Gly Ala Ser Leu Gln Asn Ile Ala Ser Asn Ile Ser Ala Val Arg
3935 3940 3945

Asp Ala Thr Leu Ser Leu Ser Asn Phe Glu Asn Lys Gly Tyr Ala
3950 3955 3960

Leu Gly Glu Tyr Ala Val Arg Gly Val Tyr Ser Pro Pro Ser Lys
3965 3970 3975

Phe Gly Glu Glu Leu Leu Met Arg Ile Leu Ala Tyr Asn Ala Val
3980 3985 3990

Asn Asp Pro Ser Tyr Gly Glu Gly Tyr Ala Ser Thr Gly Gly Arg
3995 4000 4005

Leu Pro Asn Ile His Tyr Phe Asp Lys Asn Phe Asn Glu Lys Val
4010 4015 4020

Ser Pro Leu Glu Val Ile His Gly Asn Gly Lys Asn Gly Gly Pro
4025 4030 4035

Gly Trp His Leu Tyr Phe Gly Thr Leu Asp Val Glu Tyr Pro Asp
4040 4045 4050

Thr Asp Arg Trp Asn Lys Ala Ile Gly Arg Ile Pro Ala Pro Asn
4055 4060 4065

Tyr Ser Ser Lys Lys Thr Asp Ala Ile Pro Asp Leu Leu Lys Gly
4070 4075 4080

Leu Ala Pro Leu Asp Glu Leu Thr Ile Asn Lys Gly Ala Asn Ser
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4085 4090 4095

Thr Val Gly Ala Val Val Gln Ala Gly Gly Arg Val Thr Val Asn
4100 4105 4110

Ala Ala Glu Ser Phe Asn Asn Ser Val Leu Gln Gly Phe Gln Ala
4115 4120 4125

Val Gln Glu Thr Gln Leu Pro His Gln Asp Ile Ala Val Ser Ser
4130 4135 4140

Thr Thr Ser Ala Val Val Thr Leu Lys Ser Gln Leu Pro Ala Asp
4145 4150 4155

Leu Ala Arg Gln Gln Ile Asn Pro Leu Thr Leu Pro Gly Phe Ser
4160 4165 4170

Leu Pro Gln Gly Gln Asn Gly Leu Phe Arg Leu Ala Ser Gln Gly
4175 4180 4185

Ala Gln Val Asn Gln Ala Ser Gly Ala Leu Lys Ser Ala Ser Asp
4190 4195 4200

Leu Thr Gln Ser Gly His Gly Val Ser Val Ser Ala Gln Thr Gly
4205 4210 4215

Ser Gly Ala Ser Gly Trp Ser Thr Gln Ala Arg Arg Val Gly Asp
4220 4225 4230

Asp Arg Val Thr Ser Leu Ala Gly Ser Ala Tyr Gln Gly Arg Val
4235 4240 4245

Ala Glu Ala Ile Asp Ala Leu Arg Ala Ser Ala Pro Ile Ser Gly
4250 4255 4260

Asp Gly Gly Asn Thr Gly Arg Phe Gln Ala Gly Glu His Gln Ala
4265 4270 4275

Thr Thr Gly Leu Gly Gly Leu Val Glu Gly Asn Ala Ser Gly His
4280 4285 4290

Ser Gly Asn Gly Val Ile Leu Ala Asp Leu Arg Gly Gly Leu Pro
4295 4300 4305

Ser Phe Ser Ser Leu Pro Ala Ser Asp His Val Gln Gly Thr Val
4310 4315 4320

Pro Gly His Asp Gly Asn Gly Thr Ile Leu Ala Asn Trp Gln Gly
4325 4330 4335

Ala Gln Ala Thr Val Gln Ala Ser Pro Ser Thr Val Arg Val Glu
4340 4345 4350

Gly Val Val Ser Ser Pro Gly Gly Asn Gly Ser Ile Leu Ala Asp
4355 4360 4365

Leu Pro Ala Glu Gln Ser Ser Val Gln Ala Leu Pro Ser Ala Val
4370 4375 4380

Arg Ala Gln Gly Ser Leu Pro Arg Leu Glu Glu Arg Ser Ala Leu
4385 4390 4395

Leu Ala Glu Pro Pro Val Gly Gln Pro Ala Leu Gln Thr Leu Pro
4400 4405 4410

Ser Val Ala Arg Val Glu Gly Val Pro Ser Asn Ala Thr Pro Ser
4415 4420 4425

Asn Ser His Lys Tyr Leu Ile Glu Thr Asn Pro Ala Leu Thr Glu
4430 4435 4440

Leu Lys Gln Phe Leu Asn Ser Asp Tyr Leu Leu Gly Gly Leu Gly
4445 4450 4455

Ile Asn Pro Asp Asp Ser Lys Lys Arg Leu Gly Asp Gly Leu Tyr
4460 4465 4470
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Glu Gln Arg Leu Val Arg Glu Ala Ile Val Gln Arg Thr Gly Gln
4475 4480 4485

Arg Phe 1Ile Ala Gly Leu Asn Ser Asp Glu Ala Met Phe Arg Tyr
4490 4495 4500

Leu Met Asp Asn Ala Ile Ala Ser Lys Asp Val Leu Gly Leu Thr
4505 4510 4515

Pro Gly Val Thr Leu Ser Ala Ala Gln Val Ala Ala Leu Thr His
4520 4525 4530

Asp Ile Val Trp Leu Glu Glu Val Glu Val Asn Gly Glu Lys Val
4535 4540 4545

Leu Ala Pro Val Val Tyr Leu Ala Gln Ala Glu Gly Arg Leu Gly
4550 4555 4560

Pro Asn Gly Ala Leu Ile Gln Gly Arg Asp Val Asn Leu Ile Thr
4565 4570 4575

Gly Gly Asp Leu Arg Asn Ala Gly Thr Leu Arg Ala Gln Asn Asp
4580 4585 4590

Leu Ser Ala Thr Ala Gly Asn Ile Asp Asn Ser Gly Leu Ile Glu
4595 4600 4605

Ala Gly Asn Arg Leu Asp Leu Leu Ala Ser Gly Ser Ile Arg Asn
4610 4615 4620

Asp Gln Gly Gly Ile Ile Ala Gly Arg Glu Val Ser Leu Ser Ala
4625 4630 4635

Leu Thr Gly Asp Val Ile Asn Glu Arg Thr Val Thr Gln His Gln
4640 4645 4650

Ser Ser Tyr Arg Gly Thr Gly Thr Thr Glu Ala Phe Ala Asp Ser
4655 4660 4665

Ala Ala Arg Ile Glu Ala Ala Gln Lys Leu Thr Val Ser Ala Gly
4670 4675 4680

Arg Asp Val Ala Asn Ile Gly Gly Val Ile Asp Ser Lys Gly Asp
4685 4690 4695

Leu Ala Leu Gln Gly Gly Arg Asp Val Leu Val Ser Ala Ala Val
4700 4705 4710

Ala Glu Arg Gly Trp Thr Ala Gly Ser Gln Ala Tyr Gln Thr Gln
4715 4720 4725

Thr Thr Gln Met Gly Ala Glu Val Val Ala Gly Arg Asp Ile Ser
4730 4735 4740

Val Ser Ala Gly Arg Asp Ile Ser Val Val Gly Ser Arg Ile Asp
4745 4750 4755

Ala Arg Arg Asp Val Thr Phe Glu Ala Gly Arg Asp Val Gly Leu
4760 4765 4770

Val Ala Ala Ala Asn Glu Glu His Ala Tyr Gly Lys Thr Lys Lys
4775 4780 4785

Val Thr Phe Gln Asp Asp Lys Ile Thr Gln Gln Ala Thr Arg Val
4790 4795 4800

Asp Ala Gly Gly Asp Leu Ala 1Ile Asn Ala Gly Gln Asp Leu Arg
4805 4810 4815

Leu Val Ala Ser Gln Ala Ser Ala Gly Asp Glu Ala Tyr Leu Val
4820 4825 4830

Ala Gly Asp Lys Leu Glu Leu Leu Ala Ala Asn Asp Ser Ser Tyr
4835 4840 4845
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Tyr Leu Tyr Asp Lys Lys Ser Lys Gly Ser Phe Gly Ser Lys Lys
4850 4855 4860

Thr Arg Arg Asp Glu Ile Thr Asp Val Thr Ala Val Gly Ser Gln
4865 4870 4875

Ile Ser Ser Gly Gly Asp Leu Thr Leu Leu Ser Gly Gly Asp Gln
4880 4885 4890

Thr Tyr Gln Gly Ala Lys Leu Glu Ser Gly Asn Asp Leu Ala Ile
4895 4900 4905

Val Ser Gly Gly Ala Val Thr Phe Glu Ala Val Lys Asp Leu His
4910 4915 4920

Gln Glu Ser His Glu Lys Ser Lys Gly Asp Leu Ala Trp Gln Ser
4925 4930 4935

Ser Lys Gly Lys Gly Gln Thr Asp Glu Thr Val Arg Gln Ser Gln
4940 4945 4950

Ile Val Ala Gln Gly Asn Leu Ala Ile Lys Ala Val Glu Gly Leu
4955 4960 4965

Lys Ile Asp Leu Lys His Ile Asp Gln Lys Thr Val Ser Gln Thr
4970 4975 4980

Ile Asp Ala Met Val Gln Ala Asp Pro Gln Leu Ala Trp Leu Lys
4985 4990 4995

Gln Met Glu Gln Arg Gly Asp Val Asp Trp Arg Arg Val Gln Glu
5000 5005 5010

Leu His Asp Ser Trp Lys Tyr Ser Asn Ser Gly Leu Gly Val Gly
5015 5020 5025

Ala Gln Leu Ala Ile Ala Ile Val Val Ala Tyr Phe Thr Ala Gly
5030 5035 5040

Ala Ala Ser Ala Ala Leu Gly Ser Met Ala Gly Val Gly Ala Gly
5045 5050 5055

Ser Gly Ser Met Met Ala Ala Ala Gly Ser Thr Ala Met Val Gln
5060 5065 5070

Ala Gly Thr Ala Val Gly Thr Ala Ala Ala Gly Trp Ala Asn Ala
5075 5080 5085

Ala Gly Thr Ala Val Ala Met Gly Met Ala Ser Asn Gly Ala Ile
5090 5095 5100

Ser Thr 1Ile Asn Asn Arg Gly Asn Leu Gly Asp Val Val Lys Asp
5105 5110 5115

Val Thr Ser Ser Asp Ala Leu Arg Gly Tyr Val Val Ala Gly Thr
5120 5125 5130

Thr Ala Gly Leu Thr Ala Gly Val Tyr Asp Lys Trp Thr Ser Thr
5135 5140 5145

Gln Thr Gly Thr Ser Thr Ala Leu Pro Asn Thr Gly Ala Val Ala
5150 5155 5160

Pro Ala Ala Gly Leu Gly Thr Trp Gln Gly Val Gly Gln Phe Thr
5165 5170 5175

Ser Asn Gln Leu Leu Gln Asn Gly Thr Ser Val Leu Leu Asp Arg
5180 5185 5190

Ala Leu Gly Gly Lys Gly Ser Leu Gly Asp Ala Leu Gln Asn Ser
5195 5200 5205

Leu Ala Asn Ala Phe Ala Ala Tyr Gly Phe Lys Leu Ile Gly Asp
5210 5215 5220

Thr Thr His Gly Val Leu Asp Asp Gly Ser Leu Gly Lys Ile Gly
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5225 5230 5235

Leu His Ala Leu Met Gly Gly Leu Ala Ala Glu Ala Val Gly Gly
5240 5245 5250

Asp Phe Arg Thr Gly Ala Leu Ala Ala Gly Val Asn Glu Ala Leu
5255 5260 5265

Val Asp Ser Leu Ala Lys Gln Tyr Ala Ser Leu Pro Ile Asp Asp
5270 5275 5280

Lys Lys Gly Leu Leu Ile Met Ser Ser Gln Leu Ile Gly Val Leu
5285 5290 5295

Ala Ala Ser Thr Gln Gly Asp Ala Asp Ala Lys Ser Leu Gln Thr
5300 5305 5310

Gly Ala Trp Val Ala Gly Asn Ala Thr Gln His Asn Tyr Leu Ser
5315 5320 5325

His Trp Gln Glu Glu Lys Lys Arg Gln Glu Val Asp Gly Cys Lys
5330 5335 5340

Asp Lys Gln Leu Cys Lys Thr Gly Ile Glu Ala Lys Trp Ala Ile
5345 5350 5355

Ile Ser Ala Gln Gln Asp Val Gly Ile Val Val Gly Val Gly Gly
5360 5365 5370

Gly Ile Gly Leu Ser Thr Ala Glu Thr Ala Val Gly Val Tyr Glu
5375 5380 5385

Leu Val Lys Asn Trp Arg Glu Thr Tyr Ala Ala Leu Glu Gln Leu
5390 5395 5400

Ala Thr Ser Pro Glu Phe Arg Gln Gln Phe Gly Asp Asn Tyr Leu
5405 5410 5415

Lys Gly Leu Glu Glu Arg Ala Ala Phe Leu Thr Gln Ala Tyr Glu
5420 5425 5430

Asp Ala Gly Trp Gln Gly Ser Val Thr Ala Gly Val Glu Gly Gly
5435 5440 5445

Arg Phe Ala Ala Glu Leu Val Gly Val Leu Thr Ala Val Lys Gly
5450 5455 5460

Gly Ala Gln Ile Thr Ala Lys Leu Pro Thr Ala Ala Lys Asn Leu
5465 5470 5475

Val Asn Ala Ile Ala Glu Ser Pro Val Ser Gly Ser Met Ser Ser
5480 5485 5490

Gln Leu Gly Ala Val Gly Asp Leu Gly Arg Leu Gly Gly Gly Gly
5495 5500 5505

Lys Gly Tyr Val Asp Ile Leu Ser His Glu Ala Lys Gln His Ile
5510 5515 5520

Leu Tyr Gly Asp Lys Pro Gly Ser Gly Gly His Leu Trp Pro Gly
5525 5530 5535

Gln Ala Gly Lys Thr Val Phe Pro Gln Asn Trp Ser Ala Asp Lys
5540 5545 5550

Ile Val His Glu Val Gly Asp Ile Ala Thr Ser Pro Ser Thr Lys
5555 5560 5565

Trp Tyr Ala Gln Thr Gly Thr Gly Gly Val Tyr Thr Ser Lys Gly
5570 5575 5580

Asp Pro Ala Lys Trp Val Ala Tyr Glu Val Arg Asp Gly Val Arg
5585 5590 5595

Met Arg Val Val Tyr Gln Pro Ala Thr Gly Lys Val Ile Thr Ala
5600 5605 5610
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Phe Pro Asp Asn Ala Pro Ile Pro Pro Tyr Lys Pro 1Ile Lys
5615 5620 5625

<210> SEQ ID NO 31

<211> LENGTH: 201

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 31

atgagtcagg aaccccacgt acacggeccg aactgcaacce acgaccacga tcatcatcac
gatcatggece atggtcatgt ccatggtcceg cactgcaacc acagccacga gecggtgege
aatccgcetcea aggecgtagg ccgcaacgat cectgcecect geggcagcega gaagaaatte
aagaagtgcce acggegectg a

<210> SEQ ID NO 32

<211> LENGTH: 237

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 32

atgaaaaaga ccgtaactct tgccctgetg ctegetgeca gecttggect ggecgettge
gacaagaaag aggaagacaa ggcagcggcc ccggcagcetce cggctaccga gacccagecyg
agcgetceegg ctactceccce tgccgagecce agegeccegyg cgecgtcegag cgacactcecg
gcaacccege agactccgge accgactcceg gagcaaccgce aacagaacca gcaataa
<210> SEQ ID NO 33

<211> LENGTH: 315

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 33

atgaaaaaga tttcecctege ttetteegte gteggegetyg ctetgcetegyg cgtagecagt
gteggegege atgecgcegca gaatcectte gecgtgecagg agctgagcag cggctacage
gtggcetgeeyg ccgagaaage caaggaaggt tectgeggeyg aggccaagtg cggtgccgac
aagggcaagc gcgaagectc caaggccggt catgaaggea gcetgeggtge ggatcgcaag
gccaaggaag gttectgegg tggcgagaag aaggccggceg aaggcaactg cggegcecgac
aagaagaagt cgtaa

<210> SEQ ID NO 34

<211> LENGTH: 468

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 34

atgtcegttt tcgattegeg tcaaaagact tcegecagece tgcteggtge cgtactggtg
gggggaatge tgcteggegg tteggegtte gecegtegage cgetgggeca ggggetgeaa
gtggecggegg cgagcgcecgg cgaaggcaag tgcggagaag gcaagtgtgg tageggegge
tcegegaaga ccccggecaa ggccoggegee gagggcaagt geggggaggg caagtgegge
gacgcctect ttgcccgaac cgacaccgat cacgatggca aggtctegeg cgecgagtte

ctegeggtgyg ccaaggacceg tgccggtgag ttegacagea tegatagega ccatgacgge

60

120

180

201

60

120

180

237

60

120

180

240

300

315

60

120

180

240

300

360
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ttcatttceg aagccgagge ctacgaacac ctgcgcaaga cctacgaggce caacggcaag 420
cecgatgeceg ccegggetgtt cagcaagetg gagcaaggece agcactga 468
<210> SEQ ID NO 35
<211> LENGTH: 540
<212> TYPE: DNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 35
atgcgttccee tgtcectect tectectecte tegetggegt ccacctgega ggcecgetgeg 60
gtattceget gegaagacge cageggecat gtcagettca ccecaactegg ttgecccgece 120

gggcaggeceg gcegagaccgt cgtggeggac aacccgccge cgggaggcayg gagegtcacyg 180
ccgatggecg agacgaagac gaaaaaggceg tccatcggec ggaaaagegt gecgetcegeg 240
gtgatcggag aaagagaaga tcgctgegge agacgectgg acgagaagga acgccgcaag 300
gegategtgg agcageggat aatggeggga atgacceget ccgatgtgga gegggegetg 360
ggcaagcegg accgggtcag cgggaacaat gceggaggtge gttatcagta caaggecgac 420
aagcgacggyg gagcgagaag cgtgagette gatcaggagg gatgtgtgaa gggaagagaa 480
ggtaccgggt ggagcgagtce gatcceggga gctaaggeeg ggecgtecte ataccgatga 540
<210> SEQ ID NO 36

<211> LENGTH: 915

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 36

atgagccaac ccagcgaaaa ccgtttgate accteggege getacgeget ctgectgttg 60
accgecageg gegtgetget cageggetge gecagcageg gegteggete ggtegeccag 120
accaccecgeg cggaatacta ccegtectge tacgagecgg tgtegecacct gegcagcacce 180
gataacgcag tgcgcaattc ggccatcacce ggegccatta cecggeggect cctgggegge 240
ctggeeggeg gectggecag cgacgagaac cgeggecgea atgecgeect cgetgecgca 300

ggeggegece tggeeggegg cgceggeggge tactacatgg agaagcagaa gcagatcage 360

gatgaccgeyg cgegecatcegg ctectacggt accgacgteg accgcagcac cgtcgagatce 420
aaccgtageg tggectacge caagtcggeg caaagctget accagagcca gttcaagget 480
ctgctegacyg gtcgcaagaa caagtcgatce aacgaagecyg aagggcgcaa gcgectggece 540
gagatcgtca geggectgca ggagaccaac gecttgetgg tegccgecaa cggecgtgee 600
ggcgagaaca tcagcaacta cacccaggcc tacgagaaag acctgcagca ggtcggegta 660
cegegegeeg aggtgaccaa ggtcgecgag gecgagaacce gcegecagcac tacgaaaggce 720
ggcagcaage ccaagaccgg cagcaatccce aaggtgccga aggaageggt cgcecaccgag 780
cagaccatce gcaaggccca ggacgcgcaa agcgaaggca acaaggtgge ctcccaggge 840
cagggcatga tccgggaagt ctgcaacage ceggacatgg gcegactggge gccgecgage 900
tgcgccaagg cctga 915

<210> SEQ ID NO 37

<211> LENGTH: 930

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa
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<400> SEQUENCE: 37
atggctggca agaagaagag cgaaaaagag tccagttgga tceggcgagat cgagaaatac 60
tcgeggecaga tetggetgge tggtcectgggg gectactcega aggtcagcaa ggacggcage 120
aagctgtteg agaccttggt gaaagacgge gagaaggctyg aaaaagaagce gaagtccgat 180
gtggacgcege aggteggtge ggcgaaggcet tcecgeceget ctgcgaagag caaggtcgac 240
gaggtteggyg accgtgcget cggcaagtgg agcgagetceg aggaagettt cgacaagege 300
ctgaacageg ccatctegeg tcecteggegtyg cegagcecgea acgaggtgaa ggagetgcac 360
agcaaggtcg atacgctgac caagcagatc gagaaactca ccggegtcag cgtcaagccg 420
geggcegaagyg cagceggccaa gcectgeggeg aaaccggcetg ccaageccgce ggcgaaaacce 480
gcagcggeca agcecggcage taaaccggca gccaaggcecg cegccaagec tgeggcgaaa 540
ccegeggega aaaaaaccgc ggcgaaaacce geggecgeca agcecggcage caagceccgece 600
gccaaaccga ctgcgaagge cgcagcgaaa ccggcgacca agecggcagce caaggcecgeg 660
gcgaagectyg ctgcgaaace tgccgcagece aagcectgecg cgaagecggce agcecaagecg 720
geegetgega cegecgecaa gcoccgeggeg aaacctgecg ccaagecggce tgcgaaaaag 780
cctgeggega agaagecgge agccaagecce gecgeggega aaccggecge tccegecgeg 840
tcttegageg cgccegetge ccccgecgece acaccggetyg ccagegcetece ggcagcgaac 900
gcteeggega cgccgagcag ccagggctga 930
<210> SEQ ID NO 38
<211> LENGTH: 1023
<212> TYPE: DNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 38
atgaaagcga ctatggtcct gacccegetg gecctggeaa tggctgcagt getgteggta 60
tecggectacyg ccggaaacga aggtggetgg cacccgcecga aacccaaccce gcagtcgaac 120
aacaagggcg gagccacggce cctggtggtg gatacgcage agaactacaa caacaaggte 180
agcaacttceg gcacgctgaa caatgcecteg gtgagegget cgatcaagga tgccteggge 240
aacgtcgggg tcaacgtcge cgccggegac aacaaccage aggccaacgce cgccgegetg 300
geecagegeeyg acgecagett cgtgttegge accgcgacceg ccagcaccag cgtgetgeag 360
agcggetacg gcaatacgct gaacaactac tccaacccca acaccgcatce gctgagcaac 420
tcggecaaca acgtcecteggg caacctggge gtgaacgteg cegecggcaa cttcaaccag 480
cagaagaacg acctggeccge cgccgtetee aacggccagt acagcactge cggtagegece 540
gegtegecaga cctecaccgg caacaccacce gtcaacageg ccaactacge ctatggegge 600
acctacgtgt cgctgaagct gaacgccgac ggcagctaca agggcacctce cgaccagatce 660
ggcgacgtet acctcgacac ctgggaaggce cagacccatce cgggceggcag caataccgge 720
cacatcgacg tggacagcca ggcccaggge gecaaggacce tgaaccacga cggceggegeg 780
ttegectteca aggaaaaggg cgacgtcgac ctgaaaggca cggtgtceegyg cttecatcccg 840
gegatcegteg gcettcaagac cccggtcace aacaacgcca gectgagcaa ctegttgeag 900
aacgtctegg gcaacgtegg ggtgaacatce gecgecggtyg geggcaacca gcagagcaac 960

tcectgteca tegeecgeegg ttgcagcage tgcccggecg gtggcgagag ccttggette 1020
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tga 1023
<210> SEQ ID NO 39
<211> LENGTH: 1044
<212> TYPE: DNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 39
atgaagcaac agttcgaacg ctcgcecttee gagagttatt tcetggccegt cgtectggeg 60
gtggtcctge acgttcectgat cttegecatg ctgttegtca getgggegtt tgetccggag 120
cttectecct ccaagecgat cgtgcaggece acgetctace agcetcaagtce gaagagcecag 180
gcgacgacac agaccaacca gaagatcgcet ggcgaggcga agaagaccgce ctccaagcaa 240
tacgaagtcg agcagctcga acagaagaag ctcgagcage agaaactcga gcaacaaaag 300
ctggaacagce agcaggtcge tgctgcgaaa geggcggaac aaaagaaggce tgacgaggcet 360
cgaaaggcceg aggcccagaa agccgecgag gcgaaaaagg ccgatgaage caagaaagcet 420
geecgaggeca aggcecgcecga acagaagaag caggctgaca tagccaagaa gcegegccgag 480
gacgaggcca agaaaaaggc cgctgaggac gccaagaaaa aggcagcecga ggacgcgaag 540
aagaaagcgg ccgaggaggce caagaagaag getgetgegyg aagcggcgaa gaagaaagcce 600
geegtegagyg ccgecaagaa aaaggcecgcece gecgetgecg cggcageccg caaggctgece 660
gaggacaaga aggcgcggge attggecgag ttgctttegg atacgaccga gegecagceag 720
geectggeeyg acgaggtggg cagcgaggtce accggcagte tcegacgacct gatcgtcaac 780
ctggtgagee agcagtggceg gegtcecteca teggegegta atggaatgag cgtagaagta 840
ctgatcgaaa tgctgeccgga cggtaccatce accaatgcca gegtcagecyg ttcegagtgge 900
gacaagcctt tcgacagtte ggcggtggceg geggtgegea acgtceggecg tattcccgag 960
atgcagcaat tgccgcgggce taccttcecgac agectgtatce gtcagecgcecceg catcatcttt 1020
aaaccggagg atttgagtct gtga 1044
<210> SEQ ID NO 40
<211> LENGTH: 1059
<212> TYPE: DNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 40
atgtcggcca acaagaagcc cgtcaccacce cecttgcace tgttgcagca actttcccac 60
agccttgteg agcacctgga aggtgegtge aaacaagege tggtcgatte ggaaaagcete 120
ctggccaaac ttgaaaagca acgtggcaaa gcccaggaaa agctgcacaa ggctcgcace 180
aagctgcagg atgctgccaa ggccggcaag accaaggcac aggccaaggce gcgcgagace 240
atcagcgace tggaagaggc gttggatacc ctgaaggccce ggcaggcgga cacccgtace 300
tacatcgteg gectcaageg tgacgtacag gaaagcctca agetggcegea gggtgtegge 360
aaggtgaagg aagctgctgg caaggctctg gagagccgea aggcgaaacce cgcgaccaaa 420
cctgetgega aggceggcage caagcectgeg gtgaaaacceyg tageggcgaa gcectgeggece 480
aagceggetyg cgaagectge tgcgaaaccg geggccaage ctgeggcgaa aaccgeggca 540
gcgaagceceyg cagcecaagece gacggcgaag cctgctgega aaccggeggce caageccgeg 600
gcgaaaaccyg cagccgcgaa gcoccgcagece aagcecggegg cgaagectgt ggegaaaccy 660
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gcggccaage ctgcggcgaa aaccgcagcec gcgaagcccg ccgcecaagec ggcagcgaag 720
cctgtegega aaccgacgge caagcccegag gcgaaaaccg cagccgcegaa gcccgcagec 780
aagccagctg cgaagcctge ggcgaaaccg gcggccaagce ctgtggegaa atcegeggec 840
gcgaagectg cagccaagcce ggctgcgaag cctgcggega aaccggcegge caagcectgeg 900
gcgaaaccceg tagccgcgaa acctgccgca accaagcccg ccaccgctec tgctgegaag 960

cctgeggega ctceccagege cccggeagece gectccageg ctgettegge aacgectgece 1020
gcgggcagceca acggcegecge cccgaccage gcectcectaa 1059
<210> SEQ ID NO 41

<211> LENGTH: 1263

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 41

atgtggggte ttacgatgaa gtttgcgage ctgattetga tgettetett tgccacggtg 60
gecgagggetyg aggattacta ctggaaaatt cagtcactge ctgaacgett ttettegecc 120
tcggcagett gegeggegtyg ggccaaagece acgggacgece ctggggagtt caccttcace 180
gggtctatga aagcccgtga ccagaccteg ttttggtgeg agttcacgaa caacgaaacc 240
ggcaagactyg ctgccgggta tggtcctgee ggacgctatg gegatagetyg tcccgagggyg 300
acggaatacg ataaggcgac cggggtttgt aagtegecte cgcaagaatg caaggaaggce 360
gaactgttce cggccaaagg cccggactet ccegtggtta cctegggagyg ccgtaactat 420
gteggtgacyg geggegecee gaccgectge tatcaaaget gtgagtatgg cggcaatcec 480
agcccggeca gttgctatet ggtcaaagge tccaccacga ceggettetg caattacate 540
ctcaagggca ccggacagaa ttgeggtgee gattectaca cettctceeca gaccggegat 600
tcgetgaace cgcccgacac tccgaacace gatcctteeg accegaacga ccecggetge 660
cegecegget ggtegtggte gggaactace tgegtcaagg ceccgacega tcccacggat 720
ccaaccgace cgaccacgec gggcagtgac ggeggeggeg atggcaatgg cggtggaaac 780

aataacggeg gcggcaatga cggeggcace ggcaatggeg gegacggeag cgggggaggg 840
gacggcaacg gcgggggcga tggtagegge gacggtgacg gcageggcac gggeggegat 900
ggcaacggca cctgcgacce ggcgaaagag aactgctcca ceggecccga aggeccegge 960
ggcgaactca aggagcccac gceccggcace tgggatgacg ccatcgecac ctgggaaaag 1020
aaggtcgagyg acgccaagca agaactcaag accaaggtga aggccaacgt cgatcagatg 1080
aagggcgect tcgacctcaa cctggeggaa ggeggeggge aactgeccetyg cgagtcecatg 1140
accatttggg gcaagtccta cteccctetgt atcteccgact acgccggcca actctcecagce 1200
ctgcgegtgg cgctgctget gatggcecgceg ctgatcgecg cectcattet getgaaggac 1260

tga 1263
<210> SEQ ID NO 42

<211> LENGTH: 1284

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 42

atggcegteg ccectggtgt gttgttgeeg ccgacgectg atgtaaagece caaggcecgcet 60
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gcgccgaaga gccagcagaa aacgcctgag cccagtaacg acaagacttc cagcettctec 120
gacatgtatg ccaaggagac cgcgaagaag cccgccgagce gcgcecgacgg tcccgcgaag 180
ggttcgeggg acaagccacg ggacgccggce aaggacgccg ccgaagcegca gccgacggat 240
gccgtcagge agccggeegt tgccgaagac ggcaagcectt tgeccggcecga cggccaggec 300
aaggccgacg gcgaagataa agtcgaaacg ccggtcgatce cgctgcaatt gecteggectce 360
ggcggtgeeg taccgttgcet cgacgagaat acccaggcga ctttgctgec accggecgtg 420
ccgacggcca gcagtgctce ggccagectt accgaagcca gcagcgaccce gaccctggte 480
aagctcaacg gcgtgccgge ggtgaacatg gccctggage agggcgecca ggacgccgceg 540
cagacggcga aaggcgggcce ggcgaagagce gccgatccee gcecaggcegaa ccteggegat 600
gccettgeeg gectgaccte ggattcecttg accaaggecg tcgacggcaa ggegctcgag 660
gcccagttge agcagaccgce cgagccggec gtegccageg ccegectcecga gagectgetg 720
gagagcaagg cggaaccccg cggtgaacct ttcgeggcca agctcaacgg gctgacccag 780
gccatggege aacaggccct gaccaaccgt ccggtgaacg gcacggtgec cggccagcecg 840

gtggcgatge agcagaacgg ctggagcgag gceggtggtgg accgggtgat gtggatgtec 900
agccagaacce tgaagtcgge ggagatccag ctegaccceeg cegagetggg acgectggac 960
gtgcgecatce acatgaccge cgaccagacce caggtgacct tegecagtece caacgecgge 1020
gttegegacyg ccectggaaag ccagatgcac cggcetgegeg acatgttceag ccagecaggge 1080
atgaaccagce tcgacgtgaa cgtctecgac cagtegetgg cgeggggetyg gcagggecag 1140
cagcagggeyg agggcggate ggegegegga cgeggettgg ceggegagge ctegggegat 1200
gaggaaacce tcgccggagt cagegagatce cgcagecgge cgggtgegte ggeggegege 1260
ggtctggteg actactacgce ctga 1284
<210> SEQ ID NO 43

<211> LENGTH: 1287

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 43

atgctecgee tecttectet ccetgetatee ctegectgte tegetecgge cttegecgac 60
gagcgegecg acacccaacg ccagctggaa cagacgcaga aggacatcgyg cgagetgaag 120
aagctgetgyg acggcatcca gcaggaaaag ageggegtge agaagcaget gaagtccace 180
gagaccgaga tgggcgacct ggaaaaacag atcaaggccce tgcaggacga gctggacaag 240
agcgaagccg agctgaaacg getggatggg gagaaaaaaa aactccagga cgegegeatt 300
gagcagcage gcectectege catccaggee cgegeggect accagagtgyg acgcegaggaa 360
tacctgaage tgctgetgaa ccaggaacac ccggaaaaat tcageegeac cctcacctac 420
tacgactaca tcaacaaagc ccgtctegaa cagctegeca gettcaacga aaccctecge 480
cagctggeca acgtcegagca ggacatctet gegcagaaag ccgaacaact gagcaagcaa 540
ggcgagetgg acagecgeeg cgaggegcetyg gcagcegacce gcaaggageyg ccagcaagecd 600
ctggccaage tgaacagcga ctaccgcgaa cgegaccaga agctcaagte ccgccaacag 660
gaccaggceceg agcetggcecaa ggtactgegyg accatcgagg aaaccctgge ccgecaggec 720

cgcgaagecg ccgecgaegge ggagegegag cgecagegeg cgcetggeege cgaacgcegag 780
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cgtgegegece agcagcagge cgcccccegga cgagtcacca gceccgcecgeg cgaacctgeg 840
cegggeccge tggtctcaag cactggegeg gtctacggeg gegegttegyg cteggeccge 900

ggcaagctyge cgtggccggt gaatggecge gtegtggege getteggeag ccagegegge 960
gacgatcege gggcgaaatg ggacggcgta ctgatttegg cgagcegecgg cagcaccgte 1020
cgegeggtge acggcggacg cgtggtatte gccgactggt tgcgcggage cggectgttg 1080
gtcatccteg accacggtgg cggctacctce agcectttatg gecataatca aagecctgetg 1140
aaagacgccg gcgacaccgt gaaggccgga gacccgateg ccaccgttgg aaccagegge 1200
ggccagagta gccecggecogt gtacttegece attegecate agggcecgecce ggeggacect 1260
actacctggt gccgcgcaca gggatag 1287
<210> SEQ ID NO 44

<211> LENGTH: 1707

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 44

atgcaaagac tgtcgegtat cggecgcaac accctegeeg tetecgttte caccttgete 60
ctcagegect gcaaccaggg cgacgatgeg ccgaagectg cggecagtege gecgcaacceg 120
gecgcaccga gcatggetge actgagcatce ccgctatgece tcaacggeca gtgegeggtyg 180
atcgaccagg acgccaagcet getegtgeeg ttegacaacg actacgacaa tatcgtegece 240
agcgectace agggcaccct gatggeggeg cgegaggage getggaacct gatccaggeg 300
aaggacggca aggtgttgeg cgacgatate ggegaageece tgtegetget cacccccaac 360
ctctatgget tegtecgega tggcaagtac ggegtggteg acggcecaggg caaggaagte 420
caggcgeoge gtttegacga catctacccee aacagtgcca acgaattcat catctacgag 480
atcgatggca agcgeggeat cctegatgece aagggcaage agctcacega ggegetctac 540
gacaccacce tggtcaacgg cagcegtcegee gaacacggtg gettgatcag cgecgagegt 600
ggcgaggaga agtggatcat caacctecget accggcgaac agaaggccegt ggectacgag 660
agcctgggeg acctecacga cggegtgatg agegecageg tcatcggcaa gggctceccaa 720
ctggtggatyg ccaagggcga cgtggteggt gacggcaaga getacgatta cctgggcace 780
ceggecaacyg gectggtege gttecgegag aagtacgaca gecectgtgg ctacctegac 840
taccagggca aggtggegat cgeccgeccag ttegecggtt geggegectt cggcaagceag 900
ggegggetgyg cccagcageg catggaagat ggctegtegg gcaagtacgyg cctgatcegat 960

cgcageggeyg cctggaaggt geagecgeag tacgattegg cegacagege cggectcace 1020
gcgettgget acaccgtcga cgtgccegge ctggectgceg teggcegtgag caccggectg 1080
ttcagcgecg acttecggcecat cttcaaccte gacgaaggca gcgagtgggt gaagceccecgggt 1140
tatgcgcaga tcggegeget gggcaacgac ctgttegteg tggegaagaa gggcegggecg 1200
cagaagaccg tcagcttcat gggttcggaa agccaggtgce cggtggtggg cctgatggac 1260
cgcagcggca agatgctgcet ggagccggac gaactgatca gcatccagte tgcttatgac 1320
ggtcgtttee tggaaggtct cgacggtatg gacaacgctg cccacaccgt gttgctcgat 1380
cgccagggac gcacgetggt tecagegete tggcagaage tggaggtgaa tccegcageag 1440

ggttacatce tgggctacga agtcagegge actggcgacg aggcgacgga aaccttgege 1500
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gcactgtacyg acctgaacgg caagccgege ttcacegtgg ccaccaccga ttgeggegece 1560
gaacagttgce tcgacggcaa tggcaaggcg atctggecge aggacccgac ccecgtattge 1620
cagtcggacg acgagcagga cgacgaaggce gagcecggage aggagccgge gcccgtcgaa 1680
gagagcgagg aaaccagcga gagctga 1707
<210> SEQ ID NO 45

<211> LENGTH: 1740

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 45

atgcttegee ccgecaggte tctetegete tgetccegece tggtcatcect getegecgece 60

tgtggcegagyg gcgaaccgcet geteceggee gatgegegece tgectgacgg cgegegetat 120

cgeggegage tggtggacgg gegectggaa ggecagggece ggctggacta cgacaacgge 180

gectggtacyg ccggecgett cgagcatgge ctgctgcacg gecatggeac ctggecaggge 240
gecgacggca gecgcetacag cggtggette geggecggee tgttegacgyg tcagggacge 300
ctggegatgg ccgatggecag cgtctaccag ggeggtttece gecagggect gttegatgge 360
gaaggcagcee tggaacaaca gggcactcge taccgeggeg gtttecegcaa gggectgtac 420
agcggecagyg gcacgetgga cggcagegat ggcageeget accagggeag cttceegecag 480
ggcegectgyg aaggcgaagg cagcttcage gacagccagg gcaaccagta cgecggtacce 540
ttcegegacyg ggcaactgaa cggcaagggg cgetggageg ggcecgatgg cgaccgetac 600
gtcggecagt tcaaggacaa ccagttccat ggccagggge gctacgaaag cgecagegge 660
gatgtctgga tcggecgett cagegaagge gegctgaacg gecccggega gettetegge 720
gecgacggea gecgetaceg cggeggttte cagttetgge gettecatgg ccagggectg 780
ctcgaacaac tggacggcac ccgctacgaa ggeggetteg cegecggege ctatgecgge 840
caaggcaccce tggaccgege cgacggcage cgtgageagg gactctggge cgacggcaag 900
cgcatcecgeg acgcegecgg caaggecctg cccgacacte tggaagtegg cctgttggece 960

cagggtcgee tgctegacga agaactgege aagatccegg cctegacgece ggccagcgaa 1020
ctctatgeccce tgagectggg cggcgatgge cgcecagggceg tgttectgeg cgaggccgat 1080
tacgcecggeg acctgctegg ccagegttte gcecegectegtg gegtgatteg ccetggtcaac 1140
caccgegace actteggega ccgccegetyg getacceggyg aaagectgte ccegegeegtg 1200
cgcaccctgg ccgaacgcag cgggccggaa gacctggtet tcatctacct gaccagecac 1260
ggctccageyg accaccagtt ggcectggac atgcceggece tgaacctegg cgacctgecyg 1320
geegeggaac tggecgaact gctegegecg ctgcegecage gegacaaggt getggtggta 1380
tcggectget acageggggg cttcatcccecg ccgctgaaag acgaacgtac cctgatcectg 1440
accgcecgege gtgccgacceg ggtcectegtte ggetgttecg acgacgccga cttcacctat 1500
tteggeegeg cecttgctgge caatgcegcectg aaccgcaccg acgatctgte caaagcegttce 1560
gaactggcga aagaggaagt gcgtcaaagg gagaaggagg aaggtttcga agcttcggaa 1620

ccgcaagect ggttaccgga acgegtgete gegeactgge ggacgetgeg ggggcagcaa 1680

gecgagegeg cgcetegegte cegggaagga aaaaccggeg agggegegge gggcaaatag 1740

<210> SEQ ID NO 46
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<211> LENGTH: 1866
<212> TYPE: DNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 46
atgctgcaga acatcaggga taattcccag ggctggateg ccaagaccat cattggegtg 60
atcatcgtte tcctgteget gaccggette gacgcgatca tecgggcecac cgaccactcee 120
aacgtggceg ccaaggtcaa cggcgacgat atcagtctca atgaagtcca acaggecgtg 180
gacatgcage gtcgecaget gcetgcaacge ctgggcaagg atttcgatcce atccatgetg 240
gatgacaagce tgctcaagga agcggecctg aaggggctga tcgagegtac cctgetgete 300
caggccgeca aggacgacaa gttcegectte tecgaccagg cgctggacca gttgatcctg 360
caaactcceg agtteccaggt cgacggcaag ttcaacgegyg atcgettega ccaggtcate 420
cgccagatga actacagccg catgcagttce cgecagatge teggccagga aatgctcate 480
ggecagette gegecggect ggcgggcace ggtttegtca ccgacaacga attgcagtec 540
ttegetegee tcgagaagca gacccgegac ttegecaccee tggegatcaa ggcecgacgece 600
tccaagagca gcgtgagcga cgacgaggtg aaggecttet acgaaggcca caagagcgag 660
ttcatgacte ccgagcaggt ggtcgtcgaa tacgtggage tgaagaagtce ctecttette 720
gaccaggtca aggtgaagca ggaagacctc gaggcgetgt accagaagga aatcgccaac 780
ctttecgage agcegegatge cgcccacate ctgatcgagyg tgaacgacaa ggtcggcgac 840
gagcaggcca aggcgaagat cgacgagatc aaggctegec tggccaaggg cgaggatttce 900
geegegetygyg ccaaggagtt ctcccaggat atcggetegg cegecaccegg cggcgacctyg 960

ggctacgeeg gtegeggegt gtacgacccece gegttecgagg aggcgctgta tgcgctgaag 1020
caaggtgagg tatccgccecc ggtgaagact ccgtacggct accacctgat caagcetgcetg 1080
ggcgtgcagg cgccggaagt accgagectyg gaaagectca agccgaaget cgaggacgaa 1140
ctgaagaaac agatggtcga gcagegette gtegaggeta ccaaggacct ggaaagctcece 1200
gectacgaag ccgecgacct gagecageceg gcegcaggaaa tgggectgaa ggtccagacce 1260
agccageegt teggacgtte ggggggcgac ggcatcgetg ccaaccgeca gatcgtgeag 1320
accgegttca gegecgaggt getggaagaa gecgecaaca gtggegecat cgagetggat 1380
ccggacacceg tggtggtget gegggtcaag gaacacaaca agccgaagga gcaaccgetg 1440
gagcaggtceg cggcgaacat cecgegagcege ctggecgeog aaaaggccgce cgaggaggeg 1500
cagaagcgtyg gcgaggecct gatcgcagag ctgegtgaag gecgtaccte ttecgcageg 1560
ggtgagtcegt ggaaagtggt cgaggeggece tcccgeggee acgaaggcegt cgatccgaaa 1620
ctgcteccagg cggtgtteeg catgcagcegt ccggaggceca aggacaagcece ttegttetet 1680
ggcgtgacce tggccaatgg cgattacgtg gtgatccgec tgaatggegt cagcgagecyg 1740
gaggaggcta tcteccgacga cgagaaggcc atgtaccgec gcettectggce ttegecgcage 1800
ggacaggcag acttcgecge cttecgeegt cagttgcagg acaaggcgga agtcgagaaa 1860

tactga 1866

<210> SEQ ID NO 47

<211> LENGTH: 2067

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa
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<400> SEQUENCE: 47

atggatatga cgtcgetgat gecectectyg ctgggagtgg gectggtegt tetgetggte 60
gtgggectge tggccctgtt caaggectte tacatcaagg tceccgcaagyg caccgegetg 120
atcgtcaacyg acatgtegte gacgcccaag gtgcatttea ceggtgeget ggtctatceg 180
gtgatccace tgaaggagtt catgcgcatce tcgctgatca cectggaggt cgaccggege 240
ggcaaggacg gcctgatctg cegegacaac atgegegegg acatcaccgt tgecttetac 300
ctgegggtca acgagaccca ggacgacgtg ctcaaggtgg ccaaggcecat cggegtcegac 360
cgtgetteeg accgttegge ggtgaacgag ctgttcaatg ccaagttete cgaggegetg 420
aagaccgtcg gcaagcagtt cgacttegte cagetgtteg agaategeca ggactteegt 480
gaccgcatca tcgaggtgat cggcaacgac ctgaacgget acgtcctgga agacgtegec 540
atcgactacce tggagcagac cgcgaagaac tcgctggacce cgagcaacat ccttgatgece 600
gagggcatce gcaagatcac cgagctgacce gccacccaga acgtcatcac caacgaactg 660
gagcgcaacyg aagagctgge gatcaagaag aagaacgtcg agacccgcega ggeggecectg 720
gecctggage gecagcagge tgacgcecgag geccggcaga agcgcegagat cgagaccatc 780
cgtgecegeg aggaagcegga aaccgegegg gtcaaggaag aggagegget gaaggccgag 840
caggcgegga tccaggegea gcaggaaate gacgtgegea cegagaacca ccagegcegag 900
gtcgaggtgg cgcagcagaa ccgcecagege geggtggtea tegaggtgga gaaggtcacce 960
cgegecaagg acctggagat cgtegecege gagegtgagg tggagetgca gaagatcgag 1020
aaggaaaagg cgctggaaga gcagcgcaag aacattgeca atgtgatteg cgagegegte 1080
geggtggaaa agaccgtgge ccaagaggag gagcggatca aggaggtgeg cgaggtttec 1140
gaggccgage gggtcaagca ggtgatactyg ctgcaggecce aggcggaagce cgagcaggag 1200
ctggtacgee aggtcaagca ggcggaagece gacgaggecce getccaagea caaggeggtg 1260
gaaatcaaca ccatggcgca ggccgagcetyg gaggceggegt cgaagcaggce cgaggcgaag 1320
aagcegtetgg ccgagggeat cgaggecgag cgegeagege cgggectgge cgatgegegg 1380
gtgctggaag tcaccgcecge ggcgaaggaa aaggatgget tggcagegge gegggtacgt 1440
gecgaacaac tgatcgecga agccagggge gacgaagage geggectgge cgacgeccgg 1500
gtgctegagg cgcaggecge ggccaaggag aaggacggece tggecgaagce caaggtgetg 1560
gecgagaage tceggegecca ggcegegegge gaggagcage tcggegegge caaggcecaag 1620
gecaccaagg accagggcag cgcggaageg gaagtactge tgcagegect gaatgecgag 1680
gecgagggge ttggcaagaa gtteggegee ctggatgece tcagegacag cgetegecag 1740
cacgaagagt tccgcatgea getggagaag agettegagg aggecatgge ggccatcegece 1800
gecgaacaagg acatcgccaa ggaccaggece gaggtgcteg ccaccgeget gggcaaggeg 1860
aacatcgaga tcgtcggegg cgagggcgac ttcttcaact ccttcecgceccaa gtcecgetgteg 1920
gtgggcaagg ccatcgaagg tgtggtcegge aagagcccgg tggtgcagga cgtectegec 1980
cgectgetea acggeegtgg cgcagecgcet geggtgatge cggaacgcaa gageggecac 2040
gagaacgagc cggcggcgga agtctga 2067

<210> SEQ ID NO 48
<211> LENGTH: 2229
<212> TYPE: DNA
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<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 48
atgtacccce aattcegteg cggccatcte gecgetgeeg tecttttege ttcatcgage 60

ctgetgggeg ggcaggecct ggccgaggac gagegectgg aagaactgga cgaacgcegec 120

gaatcggtgg tccagetggg tgacgaggtyg gtgctgggca cegecgaaca ggagetcaag 180

caggcaccgyg gggtatccat catcaccgece gaggacatca ggaagegece gecggtgaac 240
gatcteteeg agatcatceg caccatgece ggggtcaacce tcaccggcaa cagttccage 300
ggccagegeg gcaacaaccg gcagatcgac atccgeggea tggggecgga gaacacectg 360
atcctggteg acggcaaacce ggtcageteg cgcaactegg tgegetacgg ctggegegge 420
gaacgcgaca cccgeggcega cagcaactgg gtgcegecegg aggaggtcega gegeatcegag 480

gteecteegty ggecegegge ggcacgctac ggtteeggeg cggegggegy ggtagtcaac 540

atcatcacca agcgeccgac cgatcgtttg cgtggtteca tgacggtgtt caccaacatt 600
ccggaaaget ccaaggatgg cgccacgege cgegecaact tcagecttag cgggecgetg 660
accgaagect tgagetteeg cgegtacgge agegegaaca agaccgatte ggacgatace 720
gacatcaacc tcggacatac cgtcaaccceg agccgtacceg tggecggacyg cgaaggggta 780
cgcaatcgeg atctcagegg gatgetgteg tggcaggtga cececgacca ggtegtcegat 840
ttcgaagegyg gettcageeg acagggcaat atctatgeeg gegataccca gaacaacaac 900
ggcaccgeca atacccaggg actcgecgac gacggtgegg agaccaaccyg catgtatege 960

gagaactacg ccatcaccca caacgggacc tggtcgtteg gtacttccag gttegtegece 1020
cagtacgact ccacccgcaa caaccgtcetg gaggagggge tggecggtte cgtcgagggg 1080
cagatcggeg ccgaccgttce gttcagegee agcaagetgg agaactatcg cctcagegge 1140
gaactcaacc ttcecgttgca tgcgttgttc gagcaggtgce tgacggtggg cgcggagtgg 1200
aacaaggaaa ccctcaacga cccgtecteg ctcaagcagg gettegtggyg aagcgatage 1260
ttgcegggga ccceegegge cggctcegega ageccgaaaa gcaaggcegga gatccgegeg 1320
ctgtacgtgg aagacaatat cgaactgcge ceeggcacca tgctcaccee cgggetgege 1380
ctggacgatce acagcgactt cggcctgaac tggagcccga gectgaacge ttcccaaacyg 1440
ctcggcgaat acttcacggt caaggccggt atcgcacggg ccttcaaggce geccaacctg 1500
taccagagca acccgaacta cctgctctat accegtggca acggttgccce gatccagact 1560
agcagcggeg getgcetacct ggtcggcaac gagaacctgg acgccgagac cagcgtaaac 1620
aaggaactgg gcatcgagtt ccggcgcgat ggetgggteg cecgggctcac ctacttececgce 1680
aacgactaca agaacaagat cgtcgcgecg ctggatgtcea tgggacagac cgggaccgge 1740
aacaacatcc tgcaatggag caacgcgaag aaagcagtgg tcgagggect ggaaggcaac 1800
ctgctggtcecce cecctgcacga ggacctgage tggagcacca acctgaccta tatgctgcaa 1860
tccaaggaca aggacaccgg caacccgett teggtgatee cegagtacac cctgaactceg 1920
accctggact ggcaggcecag cgagcegtett tecacccaac tgaccagcac catctacgge 1980
cgccaggage cgccgaagca tggcaccage cgcaacacge cggtggtcete gcgaaaagag 2040
gtgggtacct atggcatctg gggcgtcagce geccggctaca ccttcagcga gaacctgagce 2100

gtacggggcg gggtaagcaa cctcecttcecgac aagcgcectgt accgccaggg caactcctte 2160
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gacgccggeyg cggcaaccta caacgagcecg ggtcegegect actacgtttce gatgaccacce 2220
tcgttetga 2229
<210> SEQ ID NO 49

<211> LENGTH: 2241

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 49

atgtcctcac gegeecttee cgeegttece ttectgetge tgtecagttyg ccetgetegece 60
aacgccgtac acgeegecgg ccagggegac ggetecgtea tegagetggg cgagcagace 120
gtggtcegeca ccgcccagga ggaaaccaag caggcegcecegg gggtttecat catcacegec 180
gaggacatcg ccaagcgacc gccgagcaac gacctgtege agatcatccg gaccatgeceg 240
ggggtcaace tgaccggcaa cagctccage ggccagedgtg gaaacaaccyg gcagatcgac 300
atccgeggea tgggeccgga gaacacccetg atectggteg acggcaagee ggtcageteg 360
cgcaactegyg tgcgctacgg ctggegegge gagegegaca gecgeggega caccaactgg 420
gtgceggecyg accaggtcga gegcatcgaa gtgatcegeg geceggegge ggegegetac 480
ggcaacggceyg cggcgggcegg cgtggtgaac atcatcacca agcaggccgyg cgeggaaacc 540
cacggtaatc tcagegtcta cagcaattte ccgcaacaca aggecgaagg cgccagcegaa 600
cggatgaget tcggtetcaa cgggecgete acggaaaacce tcagctaccg cgtctacgge 660
aacatcgcca agaccgacte ggacgactgg gacatcaacg ceggccacga atccaaccgt 720
accggcaage aggccggeac cctececgee ggtegegaag gegtgegcaa caaggacatce 780
gacgggctge tcagetggeg cctgacgece gagcagacce tegagttega ggecggette 840
agccgecagg gcaacatcta caccggegac acgcagaaca ccaacagcaa caactacgtg 900
aagcagatge tcggecacga gaccaaccge atgtacegeg agacctacte ggtcacccat 960

cgeggegaat gggacttegg cagctegetg gectacctge agtacgagaa gacccgcaac 1020
agccggatca acgaaggect ggccggegge accgaaggta tcettegaccce caacaacgcece 1080
ggcttctaca cecgecaccct gegegacctg accgceccacyg gegaggtcaa cctgecgetg 1140
cacctggget acgagcagac cctgaccecte ggcagcgagt ggaccgagca gaagctcgac 1200
gaccccaget ccaacaccca gaacaccgag gaaggcgget cgatcceceegg tetegecgga 1260
aagaaccgca gcagcagtte ctecggcegcegg atcttcectege tgttcecgeccga ggacaacatce 1320
gagctgatge ccggcaccat gctcacccca ggectgeget gggaccacca cgacatcgte 1380
ggcgacaact ggagcccate gctgaacctg tceccacgege tcaccgageg ggtcaccctg 1440
aaggccggta tcgeccgege ctacaaggece cecaacctgt accagctgaa ccccgactac 1500
ctgctctaca geccgtggeca gggttgctac gggcaaagca ccagttgcta cctgegeggce 1560
aacgacggcce tcaaggccga gaccagegtg aacaaggaac tgggcatcga gtacagccac 1620
gacggcctygyg tageggggcet gacctacttce cgcaacgact acaagaacaa gatcgaatcce 1680
ggectgtcac cggtcgacca cgccagegge ggcaagggeg actacgcecaa cgeggcgatce 1740
taccagtggg agaacgtgcc caaggcggtg gtcgagggece tcegaaggcac cctgaccctg 1800
ccectggeeyg acggectgaa gtggagcaac aacctcacct acatgctgca atcgaagaac 1860

aaggaaaccg gcgacgtget cteggtgacg ccgegetaca cectcaacte gatgetcgac 1920
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tggcaggcca ccgacgacct ctcgctgcaa gecacggtea cctggtacgyg caagcagaag 1980
ccgaagaaat acgactatca cggcgaccgt gtcaccggea gcegecaacga ccagetcteg 2040
ccctacgeca tegecggect cggcggeace tatcggttga gcaagaacct gagectegge 2100
geeggegteg acaacctgtt cgacaagege ctgttecgeg ceggcaatge ccagggegtyg 2160
gteggcateg acggggccgg cgcggcgace tacaacgage ccggacggac cttctatacce 2220
agcctgacecg cgtegttetg a 2241
<210> SEQ ID NO 50

<211> LENGTH: 2355

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 50

atgtcccegt cacgegecct gtegecgete agecgegece tgctectege ctgectegge 60
ggtccegtee tggtttecge cggcagegee tgcegecgeeg agatccgeac cgatgecege 120
cagtactacce gectgectge cgagecgetyg gagcaggege tgaaccacct aggccgecag 180
gecggegtge tgatcegectt cageceggaa cagaccgecg cgcgacgcag ccaggegetg 240
gacggcgagt acaccctgga ggaagecctyg gecgecctge tegteggete cggectggag 300
gegegegece geggegacgg cgcectacace ctggaagege tgcceggtgga agacceggec 360
aacctgcagyg cgctcacegt ggteggegac tggetggeeg acgecagege cgecgacgte 420
ttcgagcate ccggtgegeg cgacgtggte cgecgegage agttccagge ccaaggegeg 480
gecagcacce gcgaagtget ggagegcatt cceggggtca gegegecget caacaacgge 540
accggcagece acgacctgge attgaactte ggeattegeg gectcaacce gegectggeg 600
tcgegetega cggtgetgat ggacggeate ceggtgeccet tegeccccta cggccageca 660
cagttgtege tggcegeeggt gtecategge aacatggacg cggtggacgt ggtccegegge 720
ggeggegegyg tgegetacgg gecgcagaac gteggeggca tegtcaactt cgtgaccegg 780
gegatcceeg aggacttcege caccaagcte gacgtgcaca gcgaactcag ccccagetec 840
agccaggacyg gcctgaagac cacccacaac gtgctgateg geggcacegg cgccaacgge 900
cteggeggeg ccctgeteta cteeggeace cgeggeggeg attggegega gcacagegat 960

acgcggatceg acgacctgat cctcaaggge cgettccage ccagcgacga acacacgttt 1020
tecggegatga cccagtacta cgacggegag gecgacatge ceggeggect cggcaccgeg 1080
gectaccacyg acgacccgta ccagtcgace cgtccectacyg acaagttcetg gggecgeegt 1140
accctggeca gcgecageta cgaatacacce cccaacgcca gccagaaget caacgtcace 1200
ggcttettea ccaagaccct gcegcagegge tacctegace agggcecgcaa cctcaccctg 1260
tcgececgegeg aatactgggt gegaggectg gaaaccegcet tcagccaggg cttecgagetg 1320

ggcgaaagtc gccacgaagt gggcatcgge caccgctacg tcaacgaagce cagccacgag 1380

ctgegetact ggaccegege cgacagegge cagctaccca geaccggeag ccgcaacgac 1440
cgcgacacce gcoggcageac cgaagccaac gegttctaca tegacgatceg catcgacate 1500
ggcaactgga ccatcaccce cggcatcege tacgagaaga tcgattccga acagaagaac 1560

ctgctgaaga acagcaagga cagcggecge tacaacgect cgetgecgge gcetcaacgtg 1620

atctaccacce tcacgeccgag ctggaaccte tacgecaaca cegagggete gtteggcace 1680
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gtgcagtaca gccagatggg caaggeggtg cgcageggeg acatcgagec ggagaaggec 1740
cgcacctggg aactceggcag ccgctacgac gacggcatee tgegegecga actgggegece 1800
ttecctgatca acttecgacaa ccagtacgag agcaaccage agaccgacag cgtgaccgece 1860
cgeggcaaga cccggcacaa gggcatcgag geggcegateg cctacgacct ggcecgatcte 1920
gaccecgcetge tetecggett cgacgtctat geccagctacg cctacgtcga cgcgagcatt 1980
cgcgaagacg ggccgaacaa gggcaaccag gtgccgttet cctegaagca caagggcace 2040
cttggegeca actaccgcac cggcgectgg agectacaacce tcegacggcag cttcecagace 2100
agccagtacg ccgacaacgc caacaccgag agcgaaageg ccgacggcag caccgggcegg 2160
atcgecgget ggatggtetg gagcgegege ggcacctacyg actteggecce gcaactgaac 2220
gacctcaagce tcecggectggg ggtgaagaac ctgttcgatce gecgctacta cacccgeteg 2280
ttcgacgaca acaacaaggg cctctacgte ggecagecge gcaccctgta cgtacaggece 2340
tcggteggtt tetga 2355
<210> SEQ ID NO 51

<211> LENGTH: 2556

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 51

atgaccttge cttteacceg cgecgectgg cgecegetgt gttecgeege cgtgetegge 60
gecgegttgt gggcegecgg cgccageget gecgaacgac gocttegacct geeggegeag 120
cegetggecg cctegetgte gegectggeg cagcaggege aggtccaggt getgttegac 180

gagtcgetee tgeggggect gegegeteeg gegetgageg geagetacgyg ggtgegegag 240

gegetggage ggttgetggt cggttecgag ctggagetgg tggaggeggyg cggeggetac 300

gtggtgcgee ggegecaggt cgacgectac agcegacaacg cgctgcaact ggacgegeag 360
accatcgteg gcaacggteg cgaagtggac gecagcaacg teggeegtte gaccctgace 420
cggcegggata tcgaacgeca gcaggceggac aacatcccca gectgetgea gaccctgecce 480
ggagtgacca tgggcggcte geccaagcceg ggcggacaga ccaccaacat ctggggectg 540
ggcgacgecg aggacgtgec ctataccctyg gacggegege agaagagegyg cttegagege 600
taccagcagg gcaccgtgtt catcgaaccyg gaaatgatca agegcatcega ggtggagaag 660
ggaccgcact cggtgttcac cggcaatgge ggctteggeg gcaccgtgca catggagacce 720
aaggacgcge cggacctget gegegaagge cgegacgteg gegecatget caagtacgge 780
tatcactcca acgaccagca gaagatctac tceggegeeg tgtteggteg cagcgaagac 840
cgeegegteg atgeectget ctatctcaac ggtegegacg gecgcegacat gaagetggece 900
gacaacctge cgetgtegee caccgactac ccgatcaacce ccaagcegect geccaacagce 960
geccaggacyg agaagaccgg cctgttcaag ctcaacctge accccaccga ggagcacgac 1020

ctgggtttca cctacctgeg ctcgaaaagce tcgegctgga cgccgttcecte cgccagcagce 1080

tacccgacce cgccgageca gtggaccate gaccgctacg getacgaget gggectgace 1140

cgectgetgyg cccaccgega taccaccgac accacctgga ceggcaagta caactaccat 1200

cegetggaca accectggat cgacctgeaa ctgagetatt cegacgeecg caccgagcaa 1260

ctcgaccgte gcgaggacac cgecttetac cagetegeca ceggtggeaa geggatgegt 1320
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accgagtacce aggacaaggt cctggaactg cgcaacacca gcecgtttega taccggageg 1380
ctacagcacg agctgaccct gggcgeggeg ctgcacaage acaagcgcga catcctcatg 1440
cacatgccegg gcaagaccta cgagacccceg cgctacaatt acggetgget gcaaccggca 1500
ttcatgcegg ccggcaagca ggacacgcag agettctaca tccaggacge gatcacctac 1560
ggcagectga cegtcaccee atcgatgege ttcgacageg tgcgcaacga cggcecaggec 1620
aacctggcege cgatctacga caatcccaag cteggccatyg actatcgege ccagacctac 1680
tceggetggt caccgegget gteggtgtte tggaccgcega cgccgaacct ggcgttette 1740
geegactaca ccgagacctg gcgagegecg gtgatcgacyg agcagtacga agtgcagaac 1800
agttcgacca tcggtggcag cagccgegac ctggacgecyg agcegcatcca tgcgatcegt 1860
ggcggcageyg tgatcaacct gccggacctg ctggtegeceyg gegacagect gcagatcege 1920
accacgttgt tccagaaccg catcaaggac gagatattcc gcacccgcag cgtcecggctgce 1980
cgccagcagt cgatcgacaa cggcagtatce ggtggtaget geggcgacat getgecgetg 2040
agcaactacc gcaacttgecc gggcctgacce atcaagggct tcgagatcga gagcttctac 2100
gacagccagce ggctgttcgg cagectgtcece tactcecgtgga tgaccggcaa gcacgatggg 2160
gectacagea atcectgggg accgaacgtg tgggcegegeg acatcccgece gecgaagtgg 2220
gtggccatge tcggectgaa ggttccggaa tgggatgcca agectcecggetg gcagggcegag 2280
ttegtgegea agaccgaccg cctgcccage gatcgctaca geggcegggat gggtaccggt 2340
tceggegata tcectactggga tcacgcggcee aacgacagct acgacactca teggetgtte 2400
geegagtggyg tceccggccaa gcetgggectg aaggacaccce geatcgactt caccgtggac 2460
aacctgttca accgctcecta tegccagecg ctgggcggeg acctggtcta cagccaggga 2520
cgcaacgcca agatcagegt cacccagtte ttetga 2556
<210> SEQ ID NO 52

<211> LENGTH: 2643

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 52

atgcaccgat cgctecacac cgacgegecg ctgggegeeg cectgetget ggecctgeag 60
ctegeteceg gecagegecge cgeggoeggag gaacaggege ctgtcgacce geccacggte 120
cagttgcaac gaatcgaggt gaccggcage gegatcegece gggtcgatge ggaaaccgeg 180
gtgccgatca gegtectgeg cgccgaggag ctgcgccaac agggcegtgac cagcaccgag 240
gaactgatcg gceggettte cggcaaccag ggcegtataca actccagteg cteggtegge 300
agcgecacceg geggegecte gttegecgac ctgegeggaa teggegegaa caagaccectg 360
gtgctgctca acggecggeg cctggegaac aatgccateg acggetcege ggtggatcte 420
aacaccatte ccttegeege catcgacegg gtegaggtge tgegegacgg cgectcecegeg 480
ctgtacggca ccgatgecat cggeggggtyg atcaacttea tcaccegcaa gagectgaac 540
gaaggcceget tcgacagegg ctacgectee cccacccacg acggceggegyg caaccagege 600
aacgtcageg ctagetgggg ctteggegag ctggaggagg atcgcettcaa tgtcettegeg 660
gtggccaact acgacaagca ggagcgecte ggcegccaagg accgeggcta cacctacaac 720

taccagcegg gacgceggect cgactacage tceggeaceg ccetteecegg caactggage 780
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cagggcgcca acgccagcaa tccgctggec gcececggeggtt gcaagggcege cgacctgatt 840
cecgegecaacg gcatctgeceg gcagagcectg tggcgctacce tcegacctggt gcceggaaacce 900
gagaagacct cggtgttcag cecgcgccacc ggcaagctgg ccgacgagca caacgtcage 960

ctggagtact tctggtcgceg cagcgacaac getacccagyg teggcccagyg gaccctcace 1020
ggectgcaga tcgatcccgg caccgectte tatcceggeca acggcatcac tceccggaccee 1080
ggeggetteg tectegacce gagecggecg gtggaggtca actggegaca gagegtgete 1140
gggecgegee tgcaatccte gcagaacacce ggccagegece tgetgetegg cttegacgge 1200
cagttcgecg gectgggacta cgatatcgge gcctcecgtaca accagaacaa ggtggtcgac 1260
catatccaca gcggctacgt cgatgatcge gecgecgece teggcatcege caacgggacyg 1320
ctgaacccegt tcgggecgca gaccgacgece ggectcegect accteggeag ccatgecctg 1380
agcggegact tccgtaccte ggtcggecge gtcaagggece tggacgcecceyg cgccagecgg 1440
gagatcggeyg actggttcegg cgcegggecg geggecectgg cgetgggegyg cgagtteege 1500
aaggaagcgt tccaccagga catccaggac ttegecggea acgtgcagag ccteggegte 1560
gatccegeeyg ccacggtcag cggcgagcege aacctgaagg cgcagtacgce cgaactcaac 1620
gtgceggtyge tggacagcect ggaactcage geggcgatce gecacgacaa gtacagcgac 1680
ttcggcagca ccagcaaccce gaaatattcg ttececgcttece ageccecgttceceg ccagttggte 1740
ctgcgeggeg cctacagega aggtttecgt gcgecgtege tgtacgaact gtacaacccg 1800
accttcacca cctataccag cgccaactac gacgaccege gectgtgege cggeggecag 1860
ccgagecagg gceggcatege caaccgegac tgegeccage agttctacaa cgccaccgge 1920
ggcaataccyg acctgcgacce ggaaaccgcg cgcaacgtta cectgggect ggtctaccag 1980
ccgctgegeg accttteegt cggectggac ttetggtgga tcaggatcge caaccagatce 2040
geegagttte ccgaagcegge gatcttegece gacccegeagg cctacgecgg acgcatcegtg 2100
cgcaaggceceg acggcetecgat cgatcacgte gtcaccggac tggccaacct cggcaaagtg 2160
aagaccagcg gcgtcgacct gagcctecgat tatcgtttece cggccagceg ctacgggcag 2220
ttecgggceteg acctgcaagg cacctacgtg tcececgctacg acttceccagca gcagatcggce 2280
ggccagtace tggacaacgt cggegacttce cagggegteg gegtgatcge cegetggaag 2340
cacgtecgeca acgccacctg gagccgegac gectggcagyg ccaccctgag caaccgcetac 2400
accagcggcet acaacgacta cgaccgegece agecacggea aggteggete gtggaaccte 2460
tgggacctgg ccggcagcta ccgcectcage cacgegetgyg ggctgacccet cggggtgaag 2520
aacctgtteg accgegaacce gecgttcage aaccagacct acacctteca gageggctac 2580
gaccecgceget acaccgatce ctacgggege atcctgtteg gecgectcag ctacagette 2640

tga 2643
<210> SEQ ID NO 53

<211> LENGTH: 2760

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 53

atggttcgge ttegtacact ggttegggea ategeggegg ceteggtect gactteegge 60

atggcgcatyg gattgggact gggggaaatc accctgaagt cggegttgaa ccaaccgttg 120
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gatgccgaga tcgagctgcet cgaagttegt gacctgggtt cgggcgaggt gatcccgage 180
ctggegtege cggaagagtt cagcaaggceg ggcgtcgatce gectgtacta cctcaccgac 240
ctgaagttca cgccggtggt gaagcccaac ggcaagageg tcattcgegt gacctegtceg 300
aagccggtge aggagcccta cctgaactte ctggtccagg tgctctggec gaacggccgc 360
ctgctgegeg agtacaccgt cctgctggat ccgccegetgt actcccegca ggccgceggca 420
agcgctceege aagcgccggt cagegegceg cgcgcegaceg gcegeccageg agcecccgeag 480
gcteceggete cggtgegtac caccgcegecg gcaggcageg acacctatceg caccgtttec 540
aacgacacgc tctgggagat cgcccagcge aaccgtaceg atcgegtttce cgtaccccag 600
gcgatgecteg cgttccagga gctgaatceg ggegectteg tecgatggcaa catcaaccgg 660
ctgaagagcg gccaggtcect gegcattcee accgaacage agatgctgga gecgctcegecg 720
cgcgaggege tgtcccaggt gcaggcgcag aaccagagct ggcgceggcag ccgcaatccg 780

geegegggea gegetggege caggcagttyg gatgcegacce agegcaatge cgecgggteg 840
gegecatceca aggtcgacge cacggacaat ctgegectgg tgtetggega gggcaaggec 900
agcaagggtyg ccgacaaggg cggaaaggge gacagcaagg cgatcgeega tacccetggeg 960
gtgaccaagg aaagcctcga cagcactege cgcgagaacg aagaactgca gagtegeatg 1020
caggatctge agagccagtt ggacaagetg cagaagttga tccagetgaa ggacgcccag 1080
ttggccaage tgcaagggca gttgggegee gaaggecagg gegeagecca gcecgaacgca 1140
gecctgeegyg atgegtecca geccaatgeg gecgegcagg cgecggetca geccgggact 1200
cctgetgegyg cagegecgac tectgeteca gecggagaag cacccgeege tceeggegeag 1260
ccteeggtgyg cgecgeagece cgegecaget gecgagaage ctceeggcace tgecgtteceg 1320
gegecegete cggtacagge ggcagagcag ccggcaccga gettectega cgaactgetg 1380
gccaaccege tgtggttgge ggtgatcegge ggtagecgcac tgctggegtt gctggtgetg 1440
ctgatgatce tgtcgeggeg caatgegecag aaagagaagg aagaagccca ggcetttegece 1500
geggatacceyg gegaggaaca ggaggatgeg ctggacctgg gaaaggacgyg cttegacgac 1560
ctgacccteg acgagectga gecgcaggte geagecgteg cteegeaggt cgagaagace 1620
accgcgcaga cttceccgatge getgggcgag gccgacatct atatcgecta cgggegttte 1680
aaccaggcceg ccgaactgtt geagaacgece atctacgacg agcegcageg caccgacctg 1740
cgcctcaage tgatggaagt ctatgccgag atgggcgatc gcgaaggttt cgctcegecag 1800
gaaaacgagc tgcgcgaaat cggeggegca cagecgcagg tcegagcaget caagtegege 1860
tatccggcaa tggtegeggt cgecgeggtt geeggectgg ceggegecaa getggegeag 1920
gacgagctgg atagcttcag ccttgacgac ctgtcgcteg acgacagcgg tcacgcggcec 1980
aagccggatyg cggcaggaca ggatctegac gacgectteg acctgagect ggacgacctg 2040
ggcggegacyg acgtgcagge cgacctcaag tccgacageg gggcegcetgga cgacctgacce 2100
ctggacageg atctggacct ggeggecteg accceggegg acaagectgt cgacgatcte 2160
gacttcggece tggatttcge ggagttggca gagactccga gccaacccaa gcatgacgac 2220
ctgggcgatt tctcectgga tetcgacgcg ccggaagaca agctttcgga cgacgactte 2280
ctgctttege tgaacgacga agtgcccgcee gcggcgectg ccgacaacga attcacccte 2340

gataccgagg ctgccgaaga gccggcegttg tccctgeccgg acgacttecga cctgtegetyg 2400
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geegacgage cgacggagece ggccgeteceg gagaagggceg aggacagttt cgecgeccag 2460
ttggacgagg tgagtgcgca gttggacgag ttggccagca accttgacga gccgaagagc 2520
gegacgecga gtttetcececge cgaagatgca geggtegect cegecctgga cggagacgec 2580
gacgatgact tcgacttcct cteeggtgec gacgaagcgg cgaccaagct ggatctgget 2640
cgegectaca tcgacatggg cgatagegaa ggcgegegeg atatcctega cgaagtectg 2700
gececgaaggta atgacagcca gcaggcggaa geccgegagt tgctggageg cctggectga 2760
<210> SEQ ID NO 54

<211> LENGTH: 2988

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 54

atgaccgacg accactcctt cegecctege cccacctegt tgtcageege ccetgetgetg 60
ggcgectgga tcegcacagee ggccacggee gectatgteg aagecggteyg geccggegat 120
ceggecagtt ggegetecge cgaataccag caggactggg gectggaacyg gatgegggece 180
gaccaggcect atgcegecgg catcgacgge cagggcegtga agatcggega gatggactec 240
ggtttcgace cgagecatce ggatactcce gectegeget accagecggt gacggecage 300
ggcacctatyg tcgacggcac gecgttcage gtcageggeg cgatgaacgyg caacaacgac 360
tcccacggta cccacgtegg cggcacccete ggegectege gegacggegt cggcatgeac 420
ggggtggect acgcggcaca ggtgtatgte gccaacacca accagaacga cagcttectg 480
ttcggecega cgcccgacee gaactattte aaggecgect accaggeget ggecgacgece 540
ggggtgcggyg cgatcaacaa cagttgggge agccagccca aggacgtcag ctacgagacc 600
ctcgacggece tgcacgecge ctatgeccag cactacggge getccacetyg getggacgece 660
gecgeeggeg tceteccgeca gggegtgate aacgtcettea gegecggcaa cageggetac 720
gccaacgceca gegtgegete cgeectgece tacttccage cggacctgga aggccactgg 780
ctggecegtgt ccggectega ccagcagaac ggecageget acaacegetg cggcatcegece 840
aagtactggt gcatcaccac geceggecge ctgatcaaca gecaccatgee cggeggegge 900
tacgccaaca agtccggtac ctegatggee gegecccacg ccaccggege getggeccetg 960

gtcatgcagc gctatcecgta cctgaacaac gagcaggcgce tgcaggttct gctgaccacce 1020
gecacccage tcgacggcac gecgaccgge geccccaceg acaccgtegyg ctggggegtyg 1080
ccggatceteg gtcecgggcgat gcatgggcect ggacaattge tcggccgctt cgaggccaac 1140
ctececeggeeg gectgegega cgaatggage aaccegattt cegatagege cctgetccag 1200
cgccaggecg aggacgecge cgagcacgeg gectggeage ggacgetgaa ggacaaggge 1260
tgggaaaacg gcttgecegge cggtgecage cagcaggaac gecaccgacta tgccatcegge 1320
atggccegeg accaggecge cgeccagege cagtaccagg geagectggt caaggecggt 1380
gecggeagee tggtectgag cggegacage acctatcegeg ggeccgaccct ggtegatgge 1440
gggctgctceca gegtcecgacgg ttegectgetg tecgeegteg aagtcaatgce cggcggcacce 1500
cteggeggea geggcaggat cggeggectyg ctggegeget ceggeggeac ggtggecgeg 1560
ggcaactcca tcggcacccet ggaggtcegee ggggacctge gettegaatce cggetegace 1620

tacgcggtgg agetttegga aagcgecage gaccggateg tegecagegg caaggegage 1680
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atcgegggeg gcaacgtcac cctggecatg gaaaacagec ccgacctget cagcecagtcece 1740
caggtcgaga gcctggtegg ccgccgetac gacatccteg acgecgcecegyg cggcatcgac 1800
gggcgctteg acgcggtatt gccgaactac ctgttecteg geggcaccct ggactacgeg 1860
gccaacgceca tcecgectgga tatcggacge aacggcacga cectcegecag cgtegcegeag 1920
acgcccaace aggceggeggt cgectggggece gtggaaacge teggegecegyg caaccceggte 1980
tacgaaagce tgctectgtce ggaaaacgcece gcaaccgecce aacgggectt ccagcaattg 2040
tcecggggaaa tcectacccecgge getcecgecgge ctgttgcetca acgacagcceg ctatctgege 2100
gacagcgteyg gcgaacgcect gcegecagace agcgacggeg aggcecggegg ggaggctecce 2160
gaaggctggt tcaaggcgcet cggetectgg ggcaagageg ccgatggcag ccacggtage 2220
gaaggctacc ggcattcggt cggcggcette ctgcteggeg tcegacagcecca ggtcegceccage 2280
gacacgcegee teggectggt ggccggctac agcaacaget cgctgaacat ggacagcagce 2340
ctgcaatcct ccgccagcat cgacagctac cacctcecggeg cctacctcegg ccggcaattg 2400
cagcaatggce gcctgagect cggcgcageg cacgectgge accgegcecga ggtcaagcege 2460
gacctgcaat acggcgccegt ggccggcaag cagaaggcca agctcgacgce acagagcagce 2520
cagttgttcg ccgaggcege ctacgcegctg ggttggegca gectggaget ggaaccctte 2580
geegggetygyg cctacgtgca cgtegecage gatgacttee gegaacgegg tagegcecgeg 2640
geectggagy gtggcgacga caacctggac gecgecttca ccacccetyggg cctgegegeg 2700
aaacggcatt tcgagctgga tgccggacgce cgcctggege tcectcecggcac ccteggetgg 2760
cgccacaace tgagcgacac caccccgcaa cgecacctgg cgttegecag cggcagecag 2820
ccattcageg tggaaagegt ggccctgtece cgegacgeceyg cgetgetegyg cgtcgacgece 2880
agcctegegg tgaatcgcga agtgagegtg cggetggget acaacggect gcetgggcage 2940
cgcgagaagg accatggegt cggactggcce gtcgactgge gtttcectga 2988
<210> SEQ ID NO 55

<211> LENGTH: 3174

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 55

atgaaaagaa tgctgatcaa cgcgactcaa ccecgaggagt tgegtgttge actggtcegac 60
ggccaacgcee tgttegacct cgacatcgag tcgggegece gegagcagaa gaaggcecaac 120
atctacaaag gccgcatcac tegegtegaa cccagecteg aagecgectt cgtcegactte 180
ggcgccgaac gcecacggett ccteccccte aaagaaatct cccgegaata cttcaagaaa 240
tcccccgaag geocggatcaa catcaaggaa gtectgageg aaggccagga agtcatcgte 300
caggtcgaga aggaagagcg cggcaacaag ggegecgeece tgaccacctt catcagectg 360
geeggecgtt acctggtget gatgccgaac aaccegegeg ceggeggeat ctecegeegt 420
atcgaaggcg aagagcgcaa cgagctgege gaggecctga acggectcaa cgcaccggec 480
gacatgggce tgatcgtgeg caccgecgge cteggecgca gcaccgagga actgcagtgg 540
gacctcgact acctgctgeca actgtggage gcgatcaagg aagcegtcegyg cgaacgtgge 600
gegeccttee tgatctacca ggaaagcaac gtcatcatce gegecatceg cgactacctg 660

cgccaggaca tcggcegaagt getgatcgac agecatcgacg cccaggaaga agecctgaac 720
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ttcatccgec aggtgatgcce gcagtacgcc agcaaggtga agctgtacca ggacagegtt 780
cecgetgttca atcgcttcca gatcgagage cagatcgaga ccgctttcca gecgegaagtg 840
aagctgcegt ccggeggete catcgtcatce gacccgaceg aggecctggt ttcocatcgac 900
atcaactcgg cgegcgccac caagggcggce gacatcgagg aaaccgccct gcagaccaac 960

ctggaagcegg ccgaggaaat cgcccgecag ctgegectge gtgacategyg cggectgate 1020
gtcatcgact tcatcgacat gaccccggeg aagaaccagce gegcecgtgga agagegtgte 1080
cgcgaagece tcgaggecga ccgcegegege gtecaggteg gtegeatcte gegettegge 1140
ctgctggaaa tgtcccgeca gegectgegt ccecgtecccteg gegagaccag cggcatcgte 1200
tgccecgeget gcaacggceca gggcatcate cgcgacgteg agtcegectgte getggcecatce 1260
ctgcgectga tcgaggaaga agccctgaag gaccgcaceyg cggaagtcecyg cgcccegegtyg 1320
ccettecagg tcegecgectt cctgctcaac gagaagcegea acgccatcac caagatcgaa 1380
ctgcgtaccce gecgcegcecgeat cttcatcctg ccggacgatce atctggaaac cccgcattte 1440
gaagtccage gtctgcgega tgacageccce gaactggttg ceggccagac cagctacgaa 1500
atggccaccg tcgagcacga agaagcccag ceggtcaget cgacccgcac cctggtecge 1560
caggaagcag cagtcaagac cgtcgctceccece cagcagceceeg caccgcaaca caccgaagca 1620
ceggtegage cggccaagcece gatgccecgag cegagectgt tecagggect ggtgaagtcece 1680
ctggteggee tgttegecagg caaggatcaa cctgccgeca agectgctga aaccagcaag 1740
ceggetgeeg agcegecaaac ccgccaggac gagegtcegea acggecgeca gcagaaccgce 1800
cgecgegatyg gcecgegatgg caatcgecge gacgaagage gcaaaccgeyg cgaggagegt 1860
gcagagcegte aaccgcgcga agagegcgec gaacgceccga accgcgaaga gcegcagcgaa 1920
cgtegecgeg aagagegege cgagcegecceg getegcegagyg agegecagece gcegcgaagge 1980
cgtgaagage gcgecgagceg gacacccecge gaagagcegece agcecgcegega aggcecgcgaa 2040
ggtecgegagyg aacgcagcga acgccgecgce gaagagegeg ccgaacgcecc ggeccgcgaa 2100
gagcgccaac cccgcgaagg ccgtgaagaa cgcgecgage geccggeccg cgaagagege 2160
cagcegegeg aggatcgeca ggctcegegac gecgeggece tggaagcecga ggcattgecg 2220
aacgacgaga gcctggagca ggacgagcag gacgataccyg atggcgageyg cccgegecge 2280
cgcteccgeg gecagegteg tcgcageaac cgecgcgaac gcecagcegega ggtcagegge 2340
gagctggaag gcagcgagge gaccgataac gecgecgege cgctgaacac cgtcegcagec 2400
geegecgetyg ceggtatcege tgtegecage gaagcecgtag aagcaaacgt ggagcaagec 2460
cecggecacta ccagegagge tgccagegaa accacggcaa gcegatgagac cgacgegteg 2520
accagcgaag ccgtcgaaac ccagggegeg gacagcgagyg ccaataccgyg cgaaaccgece 2580
gacatcgaag cgccggtgac cgtcagegtg gtcecegggacg aagccgacca gagcaccctg 2640
ctggtegege aagccactga agaagctccece ttegecageg aaagcegtgga aagccgcgaa 2700
gacgccgaga gcgecgtgca accggcaacg gaagcggecg aagaagttge cgetcceggtg 2760
ccegtegaag tagcagecce tagcgagecce geagecacceyg aggagccgac cccggecate 2820
geggeggtyge cggecaacge gactggecegt gecctcaacyg acccacggga aaaacgtege 2880
ctgcaacgeg aagccgagceg tctggcacge gaagecgcag cagcagccga agcggceaget 2940

caggcegete cegeegtega ggagatceeg getgtagega gegaggaage gteggceccag 3000
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gaggaacctyg ctgcacccca ggctgaagaa atcacccagg ccgacgttece gteccaggeg 3060
gacgaagccee aggaagceggt acaggcecgag cctgaagett ceggegaagyg cgecgecgac 3120
acggagcacg cgaaaaagac cgaggaaagce gaaacctege gecegeatge ctga 3174
<210> SEQ ID NO 56

<211> LENGTH: 3486

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 56

atgaaatcgg tactccacca gatcggcaag acctegetgg cagecgeget cageggegec 60
gteetgetet cegeccagac cacccacgee gecgecctgt cggtcageca geagecgetg 120
atgctgatce agggcegtege ccecgaacatg ctggtgacte tegacgacte gggcagtatg 180
gegttegect atgegccaga cagcatttce ggctatggaa actatacgtt cttegegteg 240
aacagcttca acccgatgta cttegateeg aacacgcaat acaagettce gaagaaacte 300
acactggtga acggacaggt acagatccag gattatcegg ceccccaactt ctectetgece 360
tggcegcaatyg gettcacteg cagegggagt atcaatetgt cgaacageta caaggtcacce 420
atcgagtacg gcaggggata tgataaggag tcgacgataa aagecgacge tgectactac 480
tatgacttca cgggctcate cagttgcaac cgcaccaatc aggcatgcta cacccegecgt 540
tatgtgagca cagagcaaag gcagaacttce gccaactggt attegtteta ccgcacccege 600
gececttgeca ctcagaccge cgccaacctyg gegttctaca gectgectga aaacgetegg 660
gtgagctgge aattgctgaa cgactcgaac tgcaaccaga tgggcagegyg ctecagetec 720
ggcaactgtt tcagcaacta tctacgggac ttcaccggte aacaccgggt gaacttette 780
aattggctgg aaaaacttte ggtcaatggt ggtacgecac tgcgccagge gatgaccegg 840
gcaggcgagt ttctcaagaa gaccggegte aacggtccct atgectateg cccagggacce 900
cagaccgege ccgagtacag ttgecgggge agetatcata tectgatgac cgacggtcete 960
tggaacaacg actcggccaa cgtaggcaat gccgacagea cegetegtaa cctcecccgac 1020

gggaagagct atagcagcca gacaccctac agggacggta cgttcgatac cctggccgac 1080
caggccttee attactgggce caccgatgcce cggccggata tcgacgacaa tatcaaaccg 1140
tacattccct acccggacca ggccaatcce tcggcggaat actggaatcce ccgcaacgat 1200
ccggcaacct ggcaacacat ggtgacctac accctgggece tgggectgac caccagecte 1260
accagtccga gatgggaagg ctccaccttt tceceggtggcet acaacgatat cgtggcetggce 1320
aacctgagcet ggcccegege gtcgaacaac gactccaaca acgtctacga tctgtggcac 1380
geegecagtga actccecgggg cgagttette agegecgact cgecggacca actggtcegeg 1440
gecttecagyg acatcctcaa ccgaattteg ggcaaggace tgccggcatc cegecccgec 1500
atcagctegt ccctgcagga agacgacact ggcgacaage tgacccgcett cgcectaccag 1560
accagetteg ccagcgacaa gaactggget ggegacctga ccecegetacag cctgaccace 1620
caggacaagg ccaccgtgca gaccaagcetg tggagcegege agagcatcct cgacgcegatg 1680
cccaacggtyg gagetggecg caagatcatg atggccggat ceggtaccte gggectcaag 1740
gagttcacct ggggcagcect cagegecgac cagcagegge agttgaaccg cgatccggac 1800

cgcaacgatyg tcgccgacac caagggccag gaccgegtgg cetteetgeg cggegatege 1860
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cgcaaggaga acagcgacaa cttccgecacce cgcaactcga tcecteggega tatcatcaac 1920
teetegeegg cgacggtegg caaggceccag tacctgacct acctggcecca gcecgatcgag 1980
cccageggta actactccac gttcgcagaa gcacagaaaa cccgtgceccee gcegggtatac 2040
gtcggcgeca acgacggcat gctgcacggt ttcgataccg acggtaacga gaccttegece 2100
ttcatcccaa gecgceggtett cgagaagctce cacaagttga ccgcccgcegg ctaccagggce 2160
ggcgeccace agttctacgt cgacggttceg cecggtggteg ccgacgectt ctteggegge 2220
gcctggcata ccgtgctgat cggcagectg cgcgecggeg gcaagggcect gttegeecte 2280
gacgtgaccyg atcccgccaa catcaagetg ctcetgggaaa tcggcegtgga ccaggagecce 2340
gaccttgget acagcttccee caaacccacg gtegecegge tgcacaacgg caagtgggec 2400
gtggtcaccg gaaacggtta ttccagectg aacgacaagg ccgcgctget gatcatcgac 2460
ctggagaccg gggccatcac ccgcaaactg gaagtcacceyg gcaggaccgyg cgtacccaac 2520
ggectatceca gecctegect ggcagacaac aacagcgacg gegtagecga ctacgcectac 2580
geeggegace tgcaaggcaa cctcetggege ttcgacctga tegcecggcaa ggtcaaccag 2640
gacgatcegt tcagccgage caacgacggce ccggceggtgg cctcecgagett cagggtgtcet 2700
tteggtggee agceccgcteta tteggcagte gactceccgecg gegcggcgca agcgatcacce 2760
gccgegeect cgetggttceg ccatccgaca cgcaagggcet acatcgtgat ctteggtacce 2820
ggcaagtatt tcgagaacgce cgacgcccgg gecgatacca gecgcegecca gacgcetctac 2880
ggcatctggyg accagcaaac caagggcgaa gccgcegggea gcacaccceceg actgacgege 2940
ggcaacctyge agcagcagac cctggaccte caggccgact cgaccttege ctegaccget 3000
cgcaccatte gcatcgecag tcagaacceg gtcaactgge tgaacaatga cggcagcace 3060
aagcagtccg gectggtatcet ggacttcatg gtcaacggca ccctgaaggg cgagatgcetg 3120
atcgaggaca tgatcgccat cggccaggtg gtgctgctge aaaccatcac cccgaacgat 3180
gaccectgtyg ccgacggcge cagcaactgg acctatggec tcgatcccta taccggeggt 3240
cgcaccagcet tcaccgtgtt cgacctggca cgccagggcg tcgtggactce gaaatccgac 3300
tacagctaca acaagcagaa cgtcgeggta tcecggtaceyg agcagaaagyg cctgggagge 3360
ttgacgctga gcaccaacga acagggcaat ccggaagtct gectcectcecggg cgaatgectg 3420
accgtgaace ccggtecgaa cacccegtgge cgecagaact ggegecccat cgaaggaaag 3480
aactga 3486
<210> SEQ ID NO 57

<211> LENGTH: 3636

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 57

atgaagattc tcgccatceg cctgaagaac ctegecteece tegetggega gcaggaaatce 60
gacttcacce gcgaaccget gtccagegee ggectgtteg ccatcaccegyg tccgacegge 120
gecggcaaga gcaccgtget ggacgecctyg tgectggece tgtteggeag cacgecgegg 180
ctggaaagca cttecggecag cagcaaggtt ccegatggec ggaacgaget gtccagcaac 240
gacgaacgca acctgctgeg cegeggttge gecagegget acgecgaagt ggatttegte 300

ggcatcgacyg gccaccgcta tegegeccege tgggaaacce ggegetcoeyg ggacaaggeg 360
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gacggcgect tgcaaaagag ccagcagagc ctccaggacce tggagaccca gcaaatgcetg 420
gcagcgaaca agaaaagcga gttccgcgaa cagctggagce agaagctegg cctcaatttce 480
gcccagttca ctegegeegt getgetggec cagagcgaat tcagegectt cctcaaggec 540
agcgacaacg accgcggcge attgctggag aaactcaccg acaccggcct gtacagccaa 600
ttgagcaaag ccgcctatca gcgcegecage caggccgacg agcagcgcaa gcaactcgag 660

caacgcctgyg aaggcagect gecectggee gagcaggece gggecggget cgaggeggeg 720

ctggaatcce acgcccagge gegtctecag gagcaacagg cactgcaacyg tcetggaagge 780
cagcaacaat ggttcaccga ggagcagegg ctgctgecaat cetgegagca cgcacaaggce 840
caactggeceg aggccaggca ggectgggac geectggega cggageggga aaccctgcaa 900
tggctggage gectggetee ggttegegga ctgatcgaac gectgaagca actcgagcag 960

gaactcegge actccgagca gcagcagegg cagcegcaccg agcagcaagce cgegggcacce 1020
gagegettge aaggattgca ggcccgettg caggaggcege gegagegeca ggeccaggec 1080
gacaaccatc tgcgtcagge ccaggegecg ttgcegegagg ctttecaget ggagagcegag 1140
gecaggegee tggagcgaac gctggecgag cgacaggaac tccatcggca atcgaaccag 1200
cgccacgece agcaaagcga cgccgctegg caactggata tggagcagca gcegecatgte 1260
geggaacagyg cgcaactgca ggcggcattg cgcgacagec aggctcetege cgegetcegge 1320
gacgectggyg tgacccacca gggcecagetce gecacctteg tgcaacgteg ccagegegeg 1380
ctecgaaagee aggcgcagcet ccccgagetg gaaaaatccece tggeccacge cggggaaccyg 1440
ctecgaacget tgcaggcegca atggaccgece ctecatggea gegagcecgga cgacctggeg 1500
gcacgectygyg tcgaattgeg ccggcagacce gatagectgg aacgacaaca agcegctccac 1560
aaggaatggc aacaggtcct cgaccaacge gecggtetgg ctegacgect gggcgaacte 1620
gaccagcgta tggtcgagca ggagcaggca ttgctcegace tgaaacgaca aggcagccaa 1680
tgcgecgagg aggtgaaggce ggcggagcag gecctgcagyg tcacccgega gttgetccag 1740
cgccaacgte tggeccgcag cgccagegte gagcaactge gegecggect ggtggacgge 1800
gaggcctgece cggtcectgcegg cagccaggag catccctate accattccga gcaactgcetce 1860
geegeccteyg gtgaacacga cgaccaggag caggtcecgeg cegagcagtce cctegagegyg 1920
ctgcgacaga ccctggtegg tectgecgegag ggctattceca gecagceggga aagactcaac 1980
cagagtcgee aggagcagca ggaactgact ggccaactgg ccegegetega tceggcaactg 2040
gaccaatgga cgctgccgga agaactgcga ctectgcage cgtccgegea gttggagtgg 2100
ctggcacaac gcctggacga cctggcaggg cagcgccage agtgccaacyg agacttcgac 2160
cggctgateg cccgecageg ccagacccag caattgcage aggaactgeyg ggccgecgag 2220
acgatcctge aacagcgcca gcaggcegetg acggaacaac ggcagcgcta cgaacatttg 2280
cagcagcagg tcgaggagga cagccagcaa ttgcgtccat tgctcectcecga cgagcactgg 2340
cagcgetgge aggcagatcce getgcggact ttecaggcac teggcgagte catcgagcaa 2400
cgecggeage aacaggcgceg gettcagecag atcgaacage gtcetgcagga gctcaagcag 2460
cgetgegatyg aatcgagetg gcaactgaag caaagcgacyg agcaacgcaa cgaageccgt 2520
caggcagagg aaagggccca ggcggaactce gecgaactga acggacgect cggegetcac 2580

ctgggecage acgectgege ccaggactgg cagctatege tggagcacge cgegcaageg 2640
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gegecagageg ccgtegagac getccaggeg cccctggatt
cgactegeceg aagccctgga acacctgeag cagcaacgge
cagcgectte aggccgactg gcaggectgg cgegaacgec
cgectegacy cectgetegg cetttecgag gaacaggega
cagcgactge aagaggagat cacccgecag cagacactgg
ctgctecage atcgecggea geggecggaa accgaccgeg
cggcaacage gcgaacgect ggecgecage gaacaggect
ttgcaggccg acaaccageg ccgcegageag agecaggege
gecegegecg agttecgecag atggggecege ctgaacgaac
gacaagttce gccgcatcge ccagggctac aacctegacc
gtgcagttge gccagttgge geggegetac cgcectgcage
ctgetggtgyg tggacaccga gatgggegac gaactgeget
ggcgagacct tcctgattte cetggecctyg gegeteggec
aagctgegea tcgagteget gttcatcgac gaaggetteg
ctgcaactgyg cgatggatge cctggacaac ctgcaggecce
atttcccacyg tccaggaaat gcacgaacgg atcceggtec
ggcaacggca tgagcagcct gaaggtggtce ggctga
<210> SEQ ID NO 58

<211> LENGTH: 7407

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 58

atgtcgatce aggcgaaagt tacccctate gatcagagta
gaggttcegg aaaacgggat actcaaactc tcccagagca
gcaccggagt cggtggeggg atactcgaag agceggttegg
accggggaaa gcgtecggat cgccaactte tatgeggaag
ttcectggeceyg acaaggacaa gctggtggeg gtagatetge
cegetgatgg ceggctacat ccecgcaggaa agectggeceg
geeggtgtge teggtggcat gagegcaggyg actgcegetge
ggcgeegggyg tggcgattte caacagcage ggceggeggtyg
ccececggaca ccactecegee gaaggeggee ageggectga
agcatcageg gccaggecga ggcceggegeg agegteggea
aagccggace tcaccgtgat cgeccgatgee aacggcaatt
ccgetgacca atggecagac ggtcacegtg gtggtcaceg
cegecggece aggtcaccge tecggacact accgecccgg
gtggcgeegyg acggcagcag cgtcaccgge aaggccgaac
gataccgacg gcgacggcca gecggacace accgtggtgg
gaggttcege tgaaccegee getgaccaat ggcgagacgg

ceggecggea acaacagcac cccggtgace gtegaggege

cgctgegega ggaacaactg

agcgccaaca ggatgagttce

aggacaacct cgacgacagce

cgcaatggeyg ggagcaattg

aagcagagcg ccaggcgcaa

aggcgctgga agacaacctyg

acctggagac ctacagccag

tgcttgcega actggagcega

tgatcggtte gtccagegge

tgctggtgca gcacagcaac

gcggcggcag cgaactgggc

cggtgtatte getecteegge

tggcctcegat ggcatcgage

gcagcectega cceggaatcece

agggacgcaa ggtggeggtg

aggtgcgggt ccagcgcgag

tttettetge ggcetgeegte

gtaatgtege gctcgatgte

acctgategt ccagctgaag

gecagectte cagccaactg

cgeeggtege tgccgacggyg

gtttcgagte getgaccegge

tggtcggtge ggceggecatce

geggeggegg ttetteggtg

agatagcgcce tgacggcage

tcgataccaa tggcgacgge

tcaccgctee gectgaaccey

acceggetgg caacgccage

cgceggetac cgacgtgeag

ceggetegace ggtgggegte

tcggeccegyg cggcagette

tgacggtgat cgttaccgac

cggacaccac cgccceggeg

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3636

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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ceggecaceg acgtgcaggt ggcgccggac ggcagcageg tcaccggcaa cgcagagcecg 1080
ggegecaceyg teggtgtcga caccgatgge gacggecage cggacaccac cgtggtggte 1140
ggtecceggeyg gecagettcega ggtteegetg aacccegecge tgaccaatgg cgagacggtyg 1200
acggtgatcg ttaccgaccce ggccggcaac agcagcaccee cggtcaccge cgaageccce 1260
gacttceceeyg acgegeccca ggtcaatgcece agcaacggca gegtcectcag tggtacggeg 1320
gaagcgggeyg tgaccatcgt gatcaccgac ggcaacggca atccgatcgg ccagaccagce 1380
geegatgeca acggcaactyg gagcttcace cccggtagece aactgecgga tggcaccgtyg 1440
gtcaatgtgyg tggccaggga cgccgecgge aacagcagec cggcgacctce catcaccgte 1500
gacggegtygyg cgecgaacge gcecggtggtce gagcecgagca acggcagega actcagceggg 1560
actgccgaac cgggcagcag cgtgaccctg accgacggea atggcaatcce gatcggecag 1620
accaccgccg atgccaacgg caactggtct ttcacgecegt ccaccccgtt gecggacggt 1680
accgtggtca acgtggtgge cagggatgece gecggcaaca gcagtcecgece ggcecagegtt 1740
accgtggatg ccgtegegece ggccacgecce accgtcegate cgagcaacgyg tacgacccte 1800
agcggcacceg ccgagecggg cagtagegtg accctgaceg acggcaacgyg taacccgata 1860
gggcaggtca ccgecgacgg cagceggcaac tggaccttca ceccgagcac gecgttgecce 1920
aacggcacgg tggtcaacgc cacggctacce gacccgteeg gcaacgccag ttcegecggece 1980
agcgtcaceg tggacgecgt ggcaccggece acgecagtgyg tcaacccgag caacggcace 2040
acgctcageg gcaccgecga gecgggegece accgtgaccee tgaccgatgg caacggcaat 2100
ccecateggge aggtcaccge cgatggcage ggcaactgga gcttcactece gaccacgecg 2160
ttgceccaacyg gcaccgtggt caacgccacg gecaccgacyg cctecggcaa caccagtgeg 2220
ggcagcagtyg tcaccgtgga ctceggtagcece ccggcecacge cagtgatcaa ccccagcaac 2280
ggcaccacge tcagcggcac cgccgagecg ggcagcageg tgactctgac cgatggcaac 2340
ggcaacccga ttggccaggt caccgecgac ggcageggca actggagett caccccgtec 2400
acgcegetgg cggatggaac cgtggtcaac gecacggeca ccgatccegge gggcaacace 2460
agcggecagg gcagcaccac cgtcgatgge gtggegecga ccacgecgac cgtcaacctg 2520
agcaacggca gcagcectcag cggcactgeg gaaccgggcea gcacggtgat cctcaccgac 2580
ggcaacggca atccgatcge cgaggtcace gecgacggca geggcaactg gacctacacce 2640
cegtecacge cgatcgecaa cggcaccegtg gtcaacgtgyg tggeccagga cgcecgecgge 2700
aatagcagce cgggegecag cgtcacegtg gactegcagyg cceceggegge tceceggtggte 2760
aacccgagca acggcactac gectcagegge accgecgage cgggcgctac cgtgaccctg 2820
accgacggca acggcaaccce gattggecag gtcaccgeceyg acggcagegyg caactggage 2880
ttcacaccgg gcacgccgcet ggccaacgge accgtggtea acgcecacgge cagcgacccyg 2940
accggcaata ccagcegetcce ggccagecacce accgtggact cggtggegee ggcecgegecyg 3000
gtggtcaatce cgagcaacgg cgcggagatc agcggcaccg ccgaaccggg cgcecaccgtyg 3060
accctgaceg atggcagegg caatccgatce gggcaggtcea cegecgacgyg cagcggcaac 3120
tggagettca cccegtecac gecgetggeg gatggaacceyg tggtcaacge caccgcetace 3180
gaccecggeeyg gcaataccgg cggecagggce agcaccaccg tggacgcecat cgegecggec 3240

acgccgacceg tcaacctgag caatggcage agectcageg geaccgecga gecgggceage 3300
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acggtgattce tcaccgacgg caacggcaat ccgatcgecyg aggtcaccge cgacggcage 3360
ggcaactgga cctacaccce gtccacgecg atcgccaacg gtactgtggt caacgtggtg 3420
geecaggacy cctecggtaa cagcageccg ccggcgacgg tgaccgtega ttecagegeg 3480
cegeeggege cggtgatcaa cccgagcaac ggegtegtea tcageggcac cgcecgaggece 3540
ggtgccacygyg tgaccctcac cgatgeccgge ggcaacccga tagggcaggt caccgccgac 3600
ggcagcggea actggagcett cacgecggge accccgetgg ccaacggcac ggtgatcgte 3660
gccacggeca ccgacccgac cggcaatacce ggcccgeagg cegccaccac ggtggacgeg 3720
gtggcegeege cggegecggt gatcgatcceg agcaacggca cgaccatcag cggcaccgeg 3780
gaggccggygyg ccaaggtgat cctcaccgac ggcaacggca acccgatcgg cgaaaccacce 3840
geegacggea geggcaactyg gagcettcacg cccggeacge cgetggecaa cggcacggtyg 3900
gtcaacgceyg tggeccagga ccectgeggge aataccggec cgcagggcag cactaccgtg 3960
gacgeggtygyg cgccgaacac gcectgtggte aatccgagca acggcaacct gctcaacggt 4020
accgecgage cgggcagcac cgtgaccttg accgacggca acggcaaccce gatcggecag 4080
accaccgeceg atggcagegg caactggage ttcacgcceg gcetegcaact gcccaacgge 4140
accgtggtca acgtgaccgce gagcgacgece gecggcaata ccagecttece cgctaccacyg 4200
acggtggatt cctcgctgec gtecgatcceg caggtggatce cgagcaacgg ttecggtgatce 4260
agcggcacceg cggacgecgg caacaccatce atcatcaccyg atggcaacgyg caacccgatt 4320
ggccaggtea ccgecgacgg cagceggcaac tggtcecttca ctecaggeat cecgetgecg 4380
gatggcacgyg tggtcaacgt ggtggcgege agcccaagca atgtcgacag tgegecggeg 4440
gtgatcactyg tggatggcgt ggccccggeg gegecggtga tegatccgag caacggcacce 4500
gagataagcyg gtaccgcgga ggccggegeg acggtgatce tcaccgatgg cggeggcaac 4560
ccgateggee aggcecaccge cgacggcage ggcaactgga cgttcaccece gagcaccccg 4620
ctggecaacg gcaccgtgat caacgcegtg geccaggace cggecggcaa taccageggt 4680
ceggecageg tcaccgtega tgccategece cegecggege cggtgatcaa tcecgagcaat 4740
ggagtcgteca tcagcggtac ggcggaagcece ggggccacgg tgatcctcac cgacggcaac 4800
ggcaacccga teggecaggt caccgecgac ggcageggca actggagett cacgeccgge 4860
acgcegetgg ccaacggetce ggtgatcaat gegetggece aggacgccge cggcaacaac 4920
agcagtccca ccagegecac cgtcgacteg ctggegecag cageccceggt gatcgatccg 4980
agcaacggta gcgtgatcge cggtaccgec gaggcetggtyg ccacggtgat cctcaccgac 5040
ggcaacggca acccgatcgg ccaggtcacce gecgatggea geggcaactg gagettcacyg 5100
cceggeacge cgctgtecaa tggcacggtg gtcaatgegyg tggeccagga cgctgecgge 5160
aacaccagceg gcccggtcag caccacggtg gacgeggtgg cceceggecac cccggtgate 5220
gacccgagea acggtgtcga actcagegge accgcecgaac ceggcegtecg ggtgatccte 5280
accgatggca atggcaatcc gatcggecag acccttgecyg acggcagegyg caactggage 5340
ttcacgcegg gcacgecgcet ggccaacgge acggtggtea atgecgtgge ccaggacccg 5400
geeggcaata ccageggcece ggccagcace acggtggaca cggtggetec ggecacgecg 5460
gtgatcaatc ccagcaacgg cagcgtgatc accggcaccg ccgaggtegg cgcecaaggtyg 5520

atcctcaccg atggcaacgg caacccgate ggegagacca cegecgacgg cagtggtaac 5580
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tggaccttca ccceceggcac gecgetggee aacggtacgg tgatcaacge cgtcegecgag 5640
gacgccgegyg gcaacgccag cggtecggece agcaccacgg tggacteggt ggegecgtec 5700
getecgetyge tgagcatcag cgccgacgge gegcetgetga ceggcaccgce cgagecgaac 5760
agccaggtge gcategtggt caacggegac accgccaacce cgatcacggt caccgtcgac 5820
ggegecggea acttcagect gecgttegeg ccgcecgetga tcaccggega getgatcgece 5880
ggggtcegeeyg tcegacgcecge cggcaacgtce agegggecgg ccaccatcaa cgecccggac 5940
ctggegecge cgaccatcag cgtgccggaa gecgecgata cctggatcaa tgccgeggag 6000
atcggcgacg gtatccaggt cgatgtgacg gtcecgtecga ccatgcaggt cggccaggtg 6060
gtcacggtca agttcgccgg gcagaacggce tacgaggcecg aggtcageca taccctcacce 6120
geeggegaca tegecgecgg caacctgace ctgaccectga cgectecegg cggecatggge 6180
cegttecegyg agggtgecte gaccgtcacce gecgacatca acggeggcac cgcegtcegace 6240
ccggtgecgt tcaccatcga caccattccg ccggcgacce cggtgectgte cetggtegge 6300
aacatcctga ccatctegge ggagccaggg accgagttga cggtgacegt cgacgtegge 6360
ggggtgaceyg ccaccgccac ggtgaccgcece gacaacagceg ggctggegte getgaacctg 6420
ctcaccgacce tggacatcga cttcagttgg gaccagttge tcaatgccca ggtgteggtg 6480
gteggacgeyg accecggcecgg caacccgagce aacacggcega geatcggegt cggcaccage 6540
atcgagcaac cggtgaccat cggcaacttc ggectcegacyg tcagectcaa cccgetgaac 6600
ccgegttteg gtttcagegyg aaccaccgag cctgactceca gegtggtgat ccgggtcatce 6660
accceggegt tgaacgtega attgcetgecg atccaggegg attcegtccgg aaactteteg 6720
ctgaacctgce tgagcccgac catcctcacce cagttggggce tgaacatcac cgacatccte 6780
aacctcgget cgcagatcte gttcaacctg gtgtccaccg actccaatgg caacgacagce 6840
gccgectacg ggatcaccct gacccccaac ggactgtcge tcaatatcgg ccagatcgat 6900
gtcaacggta cttccggcga cgacgtgctg tccggcgcca acggcagttce ggagcacatce 6960
aacggcggeg acggcagcga cctgatctte aacgtgggea ceggcgatca cgtggtggece 7020
ggcaacggca acgacaccat ccagatcacc gcgaccgatt tegtcagcat cgatggegge 7080
geegggtteg acaccctggt cctggecaac ggcatcgacce tcgactacaa cgecgtegge 7140
gteggcacge tcagcaacct cgagegcatce gaccteggea agggcgattce gggtagegtg 7200
ctgaccctga ccgeggegga ggtggatgece atcaccgatyg ccaacaacac gttgcagatce 7260
accggcgaga acaacgacac cctgaacgtg gtgggcgegyg tgaataccgyg taccacgcaa 7320
ctgatcaacg gcattaccta cgacgtctac accttcggca gtaccaccct getgatcgag 7380
gacaacacgg tacaggtcgt ggtctga 7407
<210> SEQ ID NO 59

<211> LENGTH: 10608

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 59

atggacatcce gcagcccget gaaccagtge atcgecctgt cectggeegyg catcttgtte 60

ctcaacccga tegtegecge ggeggegggg ctggegetgg acaaggecege cggeggcaac 120

accggectgyg gccaggeggg caacggegtyg cccatcgtea atatcgecac geccaacgac 180



US 2018/0201656 Al Jul. 19,2018
159

-continued
gccgggetgt cgaacaacca tttcecgegac tacaacgtceg gegccaacgg gctgatcctce 240
aacaacgcta ccggcaagac ccagggtacc cagctecggeg ggatcatcct cggcaacccce 300
aacctcaagg gccaggcggce gcaggtgatce ctcaaccagg tcaccggcegg caaccgcagc 360
accctggeceg gctacaccga ggtggeeggg cagtceggege gggtgatcgt cgccaacccg 420
cacggcatca cctgccaggg ctgceggctte atcaacacge cgcgcgegac cctcaccacce 480
ggcaagccga tcatggacgg ccagcgectg gagcegcttee aggtggacgg cggcgacatc 540
gtcgtcgaag gcgccgaact gaacgtcgge aacctcgaac agttcgacct gatcacccge 600
agcgccaagc tcaacgccaa gctctacgeg aagaacctca acatcgtcac cggccgcaac 660
gacgtccagg ccgacagcct gcaggccacg ccgcgegecg ccgatggcag cgagaagcecg 720

cagctggega tcgacagete ggegetggge gggatgtacg ceggggegat ccegectggte 780
ggcaccgage agggegtggg ggtgceggetyg gecggegaca tggecgecag cggeggegac 840
atccgeateg acgccagegg caagctgagt ctggeccagg cctecageca gggcgacctg 900
aagatcgegg cccaggecgt ggagetgaat ggcaagaccet acgecggegg cagegecgag 960
atccgeageg cggaggaact ggtcaacegg cagagectgg cggegegega acgcategtg 1020
ctggaggegyg cgcatatcga caacgecggg gtgatcgaag ceggegtega gccagacgag 1080
cgacgcaacyg cgcgceggega cctegagetyg cgecageggea cectgegeaa cgecggeage 1140
ctggtggeca gecegegeget ggaagcegaag gcgagecagg cgctggacaa ccagggegge 1200
agcctgaagg gggcgaccegt cegggtegac gecgggeace tggacaaccg tggeggcaag 1260
ctgctegeeg agggcgaact gegggtegag gegagcagece tggacaaccg ccaggacgge 1320
ctgttgcaga gccgggaceg cgccegtggte aagaccegtg gegatctega caaccegtgge 1380
ggccaggtga tcggectgaa cgatctggag gteggegegg cgacgctega caacggecag 1440
caaggcctge tcggcageca gcagtcocace cgegtcageg cecaggeget ggtcaaccegg 1500
ggggacggceg aagtctecgg caagcegegte gaggctegeg teggtagect cgacaatcge 1560
ggcggcaage tgatcggcega cgacctgetyg gtggtegeca geggtgecat cgacaaccge 1620
cteggettgt teteegeage caaccgecte gacctgeggg cgegcagect ggacaacage 1680
ggcaagggca cgctgagcag ceggggegge ctggaggtca gecteggegyg cctgetggac 1740
aaccgcgatyg aaggcaacct getcagecag ggegegeage gegtgacggt ggggcaactg 1800
gacaaccgeg ccggeggect getgtegage cgcagcegagt tgaacgtceca cggegecage 1860
ctggacaacce gtggeggegt getggtggee gacgecggece tgagegecac gggaggegec 1920
ttcgacaace gcgacggegg cagegecage ggcaaggetg gegtgegegt ggaggtegece 1980
agcctgegea acgaccaggg tggcaagetg ctecagegatg gecgectgga cctegecageg 2040
aacgcegteg gcaacgecgg agggegtate geegecaagg gegacctgca ggegacgcett 2100
ggcagectgg cccagcaagg tggcgaactyg gtcagcgaaa agaccctgaa ggtegeggec 2160
gacacgctceg acaacagcca gtcegggetyg atcegecgega atggeggeat cgetategag 2220
gegeggcagg tcgacaacceg cgccggcegag atttccagea cctegaaggt cgecgtgaac 2280
gecegegage aactggacaa cegeggegge aaggtcateg gegacagegyg cctgegectce 2340
accgtgcage gectgetgaa ccaggecaag ggggtgetgg cegggegega cggectgage 2400

ctggacggeg gcgaactgtt caacggegac ggeggtegge tegacageca gaacagectg 2460
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agcgtgagec

ctgacggege

ctggegetga

ggegtgacge

ggegeggtgg

aacgceggea

gccaagggcece

atcagcgaaa

ggcctgateyg

geeggegygygy

¢geggeggge

aacagcctygg

gacaacagcg

gegetggaca

tcgetggaca

ggegegetgg

agcgeegace

gecgecaace

gcagggegceyg

acggtcgage

gacctgcggg

agcatcgage

ggcttegage

gggaaactge

tggcagggcc

agcaaggacg

gegetggtea

attgtcteeg

ggeggectgg

aacgceggeg

agcgacggec

aacaccggeg

gacaaccgcg

gacaacagcg

ggcgcectge

caggceggea

cgtateggeyg

gacctgcaga

thgngCgt

gegecgegcey

ccagccagge

tgcagggcgc

atatccgeac

tcaccetggt

tgctecgacge

ceggegteac

ccacgecagyg

aaatctccag

gectgategyg

ccggggtgat

ccaagggcac

accacgccga

acagcggcaa

acaacgccga

tcgacaaccyg

tggacaaccyg

tcgatteege

gectggtgcea

geggegacct

ggctgagegt

tgctggecag

gectagacge

tgacggtgac

gcgagctggc

gcaagggege

gcgaaagcga

tcteggegea

gecggatcaa

agttgatcag

cggegegect

geggcaaget

cctecggeac

gcaaccagca

gectggacaa

gcgcgctgga

geggcagect

getggacaac

cctggacaac

cgegetggac

cagcctegac

cggegtactyg

ggccgceccgg

caacctgaaa

cctegaccete

cgegetgetyg

cgaccgeged

cgcegecaac

cteceggegec

cctggecage

aggcaccgte

gggectgete

gggtggccag

tggngCgCC

tggngCCtg

cgacggcggce

acgccaggge

ggacaaccag

cctegacaac

gegeatcgac

cgacgegetyg

aggegggage

catcagecte

gcaacggatce

cgtgaccetyg

gegegegetyg

cggcggcagce

ccagggccgyg

dgccagegge

ggtcagccag
cctegecage

ggacggcctg

cegecaggyge

caaccagggc

cgacaacgge

cagggcggey

cgtggcggga

aaccagggcg

aacagccgtt

gacaacagce

ctggacaacg

ggcctegace

aatggcggca

ctgegecage

ttcacccteg

ctgaccctge

gCngCCtgg

cgegeeggea

tceggegece

tccggcaacy

ttgatcagee

ctcagtggea

ctcaccageg

gaaatctccyg

cggctggtcg

ggcggcctga

cgccagggcyg

aacggccage

ggcaacgccyg

ctggacaaca

dgcggegcege

gacgcegeca

agcatcgeeg

agcttegage

ctgcetgetea

ctcgacgeca

ggcgacctge

gggctgctgg

caggceggea

atcttcagee

acgctecagyg

ggCCgCCtgg

geeggegygcey

cgctggteag cgaaggcage

ccttetecag cgcecggtgeyg

gcaggetget cagcgatgece

ceggegtgat cagegcecaag

gcaacggegg catcggecage

gecageaggg ccgggtcage

agcgeggagg cggcgtcectg

cgctggtcaa ccegcegacgge

tcggegeggt ggacaacgge

cecgecgecag cctggacaac

gecatcgecca ggecctggac

acatcgcgge cgctegectyg

tcgacctgeyg cgtegatgge

gectgacget cgccagegece

ceggectgag cgtegecact

agggcgtect ggacgtcage

agcagtcget gegectgage

acggcgaact ggaactgacg

cceggggega cctgegectyg

gegagegegyg cgtcagtete

tcagtgceceyg cggeccgety

gegagattte cagccagcag

aggggcgcat catcagegec

gegecggect getcteegga

gegecggegyg caccettteg

tggacaacca cggccaggge

gectggataa cgeccaggge

ggaagctgga caacggccag

gegacgatac gctgetgaac

agggcgccag cctggataac

tccteggegyg cgecctggte

tgctgegeag cgccagegte

agatcagcge cggcagecte

tgagcctgeyg cctgggegge

aggccggege cctegatgtyg

cccagggega caaccggcetyg

acagceggge cggcaaccte

tgctcaacag cgccaagggt

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740
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tggctgaage tggtcacegg getgttegac aacagegeeg gegtcaccca ggegeagteg 4800
ctggagatte gegeegggea aggcegtgege aaccageagg gecacctete ggegetggge 4860
ggcgacaace gcatcgtcac cgccgactte gacaaccagg goeggeggect ctacgecage 4920
ggcctgetca gectegacgg ccagegette ctcaaccagg gegeggegge gggecaggge 4980
ggcaaggtcg gcgcegggeg catcgactte agectggeeg gegegetgge caaccgette 5040
ggccagttgyg aaagcgaaag cgagctgcac ctgegegeeg cegcegatcega caacagegge 5100
ggcagectge gegeectegg cegcagegge agcacgceggt tggtegetgyg cggectgaac 5160
aacgcctacyg gegtgetgga aagegcecaac caggaccteg acctgcaact gggcagectg 5220
geccaacgecg gtgggcegcat cctcecacace ggcaatggca cctteggect ggatteeggg 5280
caggtgatce gecgeeggegg cgaactgace accaatggec tgctggacat ccegegecage 5340
gaatggacca acagcagcgt gctgcaagece ggacgectga acctggacat cggcacctte 5400
cgccagacgyg ccgagggcaa getgttggeg gtgcagtect tcactggecg cggeggegac 5460
tggagcaacg acggcctget ggccagegac ggecagcttece gectcgacct gageggegge 5520
taccgtggca acggecgege caccagecte ggegactteg cectgaacge cgecagecte 5580
gaccteggea acgccgecag cctegecgge ggtgccaatg tcacgetegyg cgecggeaac 5640
ctgctggtca accegtgggeg gatcaccgee geeggegace tegtggecag cgecgegage 5700
ctgaacaact acggcaccct gggeggegge ggcaacctge gattgaacge geccgecctg 5760
ctcaacgagc gcgggttget gttcagtgge gccgacatga ccctgecgcecge cggcgacatce 5820
accaacctct acggggatgt gtacagecctce ggcaggcetgg atatcgcecceg cgacgatgceg 5880
ggcaaccgtyg ccgccagect gegcaacctt tceggggtga tcegagagegyg caaggactte 5940
agcctgegtyg ccagectgat cgagaacegt cgegecgtge tggaaagcaa gtegggectg 6000
tacaccgcga agatggagca gaccgectge atcgaaggeg tcaacgeggg cgactgcage 6060
ggcaagcgca acgccatctg gaccatcacce cagcgcgaca agaccgaggt caccgecagc 6120
agcgccatgg ggcaactget ggeccggagge gacttegeca tegacggegg caccctgaac 6180
aacctttecca gtctgatcecgg cagcggcggce aacctcaccg ccaacctcga agtcectcecgac 6240
aaccagggcece tggaaaccgg cgagctggaa accatcegeg tgetgegtac cgetegegge 6300
ggcgatatcg gcggcatcga ccagaagtcg cgcaacttca ccaacctcta ctggtaccag 6360
agcgccaatt tcgaccegge goegegeggge gagatceceg cegegetcaa cgegatecte 6420
agcgactggt ccttegagta cgaatteceeg agcaagggge cgaccecgat cagcagtgge 6480
gaccagtcct acgcageggt gatccaggece gecggcegacg tcacggtcaa tgecageacyg 6540
cgcatcgaca acggegtcac cegeccegge tacacctteg teggcagegg ccgecaggtg 6600
ggcgacagceg cggtgggcgg cagceggggtt teggtggteg tgccgctgac ctegcaactyg 6660
cecgeccgace tggegeggeg ccaggtcaac ccggttacee tgcecggett cagectgecce 6720
cagggtgaca acggcctgtt ccgtctcage tcgegcectttg ccgaggacgg caatggcagce 6780
geegegeteg gtgeeggege cgaccgcace cagggceggta geggegtcete ggteggecag 6840
caaggcgecg gcaacgecge cggtacctgg cagggecagg gegtgegagt cgacggectg 6900
getggegegyg ccaacgtcca gggtcaggge ggcagcacge teggeggtag cctgecggge 6960

gtegeceggyg tcecagggegt geccggcaac gecacgccga goegecageca caagtacctg 7020
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atcgagacca

agcggectgg

cagcggetga

agcagcgacyg

ctgcacctge

atcgtetgge

ctggeccagyg

aagctggtga

thgCgang

ctgetegecyg

agcctcaceg

gegetegacy

gcgaacagcece

agecgeggey

cgccagggec

gaagtcagcg

agcacccteg

gcggceggega

aaggtcgecc

caggacctge

ggcgacaage

aagaaaggcg

gtgggcagcc

taccagggceyg

accttegagyg

gegtggaaca

gtggcccagg

atcgaccaga

gegtggcetga

cacgatagct

atcgeggegg

ggtgccagta

gcagcggtca

agtagtgaca

tacttcgacyg

ctcagcagec

tccactgtac

gegetcetaca

acceggeget

gcatgaacce

tcegegacge

aggcgetgtt

aactgggtgt

tggaagaggt

cggagggtcg

gcggeggega

ccgacaacct

gegactcgat

cgctgacegy

gecegcaccety

tgaacgtcca

acctcagect

agaccegetyg

c¢cgggeggga

aagcgegecg

acgaggagca

agcaaggcac

gectgatege

tggaactgct

acttecggecyg

agatcagcag

cgaagctgga

cggtgaagga

gcgccaaggg

ggaatctgge

agaccgtaag

aggaggccga

ggaagtacag

cagccategyg

gettegecat

gectgatcaa

gtctgaagca

ggattcttca

tatctggtgt

tgagccagge

acagtttege

caccgaactyg

ggacgatage

ggtggtggeg

cecgetacetyg

gggcctgagc

cgaggtgaac

getggeacce

cctgcataac

cgacaacagc

ccgcaaccge

cgacgtaatc

ggaacgcage

ggccggacgce

cgacgecgga

gagcacgtcg

cctgaacgte

cgacatcgec

tgcctacage

cegegtggac

gagccaggcece

ggcegecaac

caaggaaacc

cggcggcgac

atcgggcaac

cctgcaccag

gaaagggcag

gatcaaggce

ccagaccatce

gcagcegeggy

caactecggge

tggcatggcg

dggcgeagga

caacaagggc

gattgctatt

gaccaagact

tggtcgette

cttgggecag

ggcggcaggt

aagcagttcc

aagaagcgtce

cgcaccgged

atggacaacg

dcggageaga

dgcgagaagyg

aacggtgege

gteggecacee

ggcctgateyg

cagggcgggy

aacgaacgca

ttcgccgaca

gacatcgcca

cgcgacgtea

cggctecaga

agcgcegged

ctecteegeey

aagaccagga

geeggegygcey

agegecggey

gacagcaact

cggcgcgacyg

ctcaccctge

gacctggeca

gaaagccacyg

accgatgaaa

gtggaaggge

gacgcgatgg

gatgtggact

atggggccegg

gcagcegggayg

gttggtgcgg

gatcteggga

gegagectga

gatccgetta

getgccaate

dgcgggagece

ttcaactteg

tcaactcgga ctacctgete

tcggegacgg tetctacgag

agcgctacat cgacgggetyg

ccatcgetta caaggaccaa

tggcggeget gacccacgac

tcectegegee ggtggtcetac

tgatccaggg ccgcgacgtyg

tgcgegegeyg gaacgaccte

aggccggcaa gcgectegac

tcatcgeegyg gegtgacgty

gegtgaceeg ctacgacage

gegeegegeg ggtggaggcyg

accteggegyg ggtgctgeag

cegtegeege cgtegaggac

gegtgaceca geteggegece

gegacttgac ggeggtggece

ggcgegacgt gacccetggeg

aggtcaccta ccaggaagac

acctggcgat caatgccgga

acgaggccta cctggtggec

actacctgta cgacaagaag

aagtcaccga cgtcaaggceg

tcagceggegyg cgaccagace

tegtecagegg cggcegeggtyg

agaagagcaa gggcgacctyg

cgctteggea gacccagatce

tgaagatcga cctcaagcat

tgcaggcgga tccgcaactyg

ggcgcatggt gcaggaggtg

cgacgcagat cgetgtegec

cgctcagtgyg tgcaggagtyg

caggaagcct gtegggcacyg

aggtgctgaa agacagcttce

ceggggggct gacggetgag

ctggaaaggt cacggtagac

aggcgatgca gaacgctaca

tgaacgaggc gctgaagage

tcggegatat cggccaggaa

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300
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tacagcctga agccaggcga tecttcegatg gtgaccatge acgccctgat gggtggectg 9360
geggegeagy tcageggtgg cgatttegece acgggegecg cggceggetgg cgcecaatgaa 9420
gegetggtygyg ccaagctaga ccaggectte aagagettga gecctgagaa cegtgaagec 9480
atggtcacta tggggtcgca attggttggt gttcectggetg cggcggtacg cgatcctgat 9540
gtgacaggca aagctctgga aagcgetgcet tgggtagcega agaactcgac gcaatacaac 9600
ttcctcaace atcaggatgt ggccgatctg gataatgect tgcagaaatg caagtcccag 9660
ggaaattgcce gtcaggtaga ggaagagttc aaggcgegta gcgacgagaa ccggceggagyg 9720
ttgaatggct gecgtggctgt gggtaattge gcggagattce gtgcggagat cgatgcgggg 9780
tctacggete tcaacgagct ggtggeccgg caggaaacag ctaatccggyg aggaagtgac 9840
agcgatatag cctacggttt cctgatgggce cgaaatgttg tcgactggac gacggctggt 9900
cagttgcacce tggagcagac cgccaacctce tggtggaacyg gtaatccaca gtggcagaag 9960
gaagtcggtyg catacctaga ccagacgggg ttcaatccgt tcggaatcgg cgttececggca 10020
atgggcggtyg ccgctggcaa ggtaacggcce aaggcgctca tgaatgcget gaaggcggga 10080
gagttgccca aaggagaggt ggccccagga aaggctaatc tgcctaccat tggggcegttg 10140
gcggatgetyg aggcgggaat gccttatacce catccagtta agctcgccgce aaaagcgact 10200
gggacagcag ggaagattaa gattgaagcc ggcgcaatac ctgacgcaaa tgaagtacgt 10260
gcaggacaag ggttatctgg tcttgggtac gatgttacge accaaaccac tgcgtcaget 10320
aaaggtattc aagggcagcg aactgcggac ttgcatgttg atggactcgg ttccattgat 10380
gtgtatacgc cgaagaatct tgatccgaca aagatagttc gagcgataga gaagaagtcg 10440
aatcaagccg gcggagtcett ggtgcaggcg gacttgccaa gcactgacat gtcgtecatt 10500
gctgctegta tgtgggggaa gactaacgceg cagagtataa aaactatatt tttceccagaaa 10560
ccagacggat cattggtccg atttgatcga cctgctggag gaggctga 10608
<210> SEQ ID NO 60

<211> LENGTH: 16884

<212> TYPE: DNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 60

atggacatce gcageccget gaaccagtge ategecctgt cectggeegg catcctgtte 60
ctcaacccga tegtegecge ggeggegggg ctggegetgg acaaggecege cggeggcaac 120
accggectgyg gecaggeggg caacggegtyg cccatcgtea atatcgecac geccaacgge 180
gecgggetgt cgaacaacca tttecgegac tacaacgteg gegccaacgyg getgatecte 240
aacaacgcca ccggcaagac ccagggtace cageteggeg ggatcatect cggcaacccce 300
aacctcaagg gccaggegge gcaggtgate ctcaaccagg tcaccggegg caaccgcage 360
accctggecg gctacaccga ggtggecggg cagteggege gggtgategt cgecaacceg 420
cacggcatca cctgecaggg ctgeggette atcaacacge cgegegegac cctcaccacce 480
ggcaagccga tcatggacgg ccagcegectyg gagegettee aggtggacgyg cggegacatc 540
gtegtegaag gegecgaact gaacgtcegge aacctcgaac agttcgacct gatcaccege 600
agcgccaage tcaacgccaa getctacgeg aagaaccteca acatcgtcac cggccgcaac 660

gacgtccagg ccgacagcect gecaggecacyg ccgegegeog ccgatggcag cgagaageca 720
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caactggcga

ggcaccgage

atccgeateg

aagatcgegyg

attcgcageg

ctggaggcgg

cgacgcaacyg

ctggtggeca

agcctgaagg

ctgetegecyg

ctgttgcaga

ggccaggtcg

geeggtetee

gcgggeggcea

cgcageggte

c¢gagcgggey

aaccgeggty

aaccaggaca

ttcaacggeyg

gegttegata

tggctegaca

ggcgcectga

gccagecteyg

accggcaacc

gtegeegete

geggatctee

acgctegatce

ggcaccttge

gaccgegegt

ggcggagcecc

tceggtgetyg

ggcagcaagg

atcgctgaac

gecgecaatyg

accagtcagg

getggcaace

gccagecagg

atcgteggtyg

tcgacagete

agggegtggg

acgccagegyg

cccaggeagt

cggaggaact

cgcatatcga

cgcgtggega

geegegeget

gggcgaccgt

agggcgaact

gccgggaccg

tcggtetgaa

tttccagcaa

agctggteag

gecattgtege

atatctccag

gcaagatcgt

agggggtact

cggggggcect

accaggcegyg

accagggcgg

acaatcaggg

acaacagcca

tgaacaacag

gggtagacaa

aagggctgga

tgaacaaggg

tcctgegeca

tcactettge

tgaccttgeg

gaggtctgga

gegecatega

geggectgaa

gtagcctgcea

actcgetgac

agggegtgga

gegtggtgge

acagtggtct

ggegetggge

ggtgaagctg

caagctgage

ggagctgaac

ggtcaaccgyg

caacgcegygyg

cctegagetyg

ggaagcgaag

cegggtegac

gegggtegag

cgecegtggte

cgaactgcag

gggagacatg

cgagcgeagt

cggccaggat

cacgtcgagyg

cggtgacagt

cgccageage

getgtecage

cagcctggac

tacgctatce

cggcagactyg

ggccggtgeg

ccggaaagec

cagccaggeg

ccagcatgac

aagcctggte

actcggegtyg

caccteegeg

tatcgegeag

tatccaggca

tatcggtgtyg

getggtagee

tgccaaggtt

tctegaccetyg

catcacggec

gctgaaccte

gggcatcace

gggatgtacg

geeggegaca

ctggcccagyg

ggcaagacct

cagagcectygg

gtgatcgaag

cgcageggea

gcgagecagyg

ggcggacace

gegagecagece

aagacccgtyg

gtccaggety

gacatcgagt

acgctectga

ctcgacttga

gtggtggcga

ggcctggaca

gatgggctgc

cagaagggta

agccggggct

agcgcagggy

dcgagegacy

atcagtggca

agtatcggca

ggccggatcg

aggggcaacc

aatcgegete

gtggacaaca

ttgaacaacc

geectggaca

ttcegtectygy

accegectygyg

gatgaggcga

ggcacgctga

ggcatcctaa

cggcaggtgg

actgagcage

gegecgeacy

ceggggegat cegectggte
tggcecgecayg cggeggcegac
cctecageca gggcegacctyg
acgccggegg cagegecgag
cggegegega acgcategeg
ceggegtega gcecagacgag
ccctgegeaa cgcecggcage
cgctggacaa ccagggcegge

tggacaaccyg tggcggcaag

tggacaaccyg ccaggacggce

gegatcetega caaccegtgge

ccgecactgga caatcgcagt

tcgetegtet ggacaacagt

aggcggatcg gctcgataat

geteteggtt gatcgacaac

gegetegega acagttggac

tcacaacgce acgcatgetce

gectgagtge tacggagttg

tcgacgtete cctggeceggt

tcctgacggt gaagtcagec

cattggcagt gaccagccag

ccggacttag cttgagcage

agggggccgt ggagattcgt

gegatgeggg actcaccctg

ccgecaaggg tgtgatcgat

tggtcagcega taccggcatce

aaggcctgat cgccacgect

gcggtgggga aatctccagce

aggggggacg cctgctcage

acagcctega ggggattgte

acaaccgtag tggctccatce

aaaacgacgc tggcacactg

acagttccaa ggggcgtatce

gccagaaggg aggagaactg

acaataacgc tggccgtatce

acaacagcgt cggcgagatt

tggacaaccyg tggcggcaag

tgctcaacca ggacaagggyg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



US 2018/0201656 Al Jul. 19,2018
165

-continued

gtactcgeca gecgcecgatgg gctgecgectg agtgctacgg agttgttcaa cggegcgggy 3060
ggcctgctgt ccagccagaa gggtatcgac gtctcectgg ceggtgegtt cgataaccag 3120
gecggeagee tggacageeg gggcettectyg acggtgaagt cagectgget cgacaaccag 3180
ggcggtacge tatccagege aggggcattyg gcagtgacca gecagggegce cctgaacaat 3240
cagggcggca gactggegag cgacgecgga cttagettga gecagegecag cctcegacaac 3300
agccaggecg gtgcgatcag tggcaagggg geegtggaga ttegtacegg caacctgaac 3360
aacagccgga aagccagtat cggcagegat gegggacteca cectggtege cgetegggta 3420
gacaacagce aggcgggceceg gatcegetgee aagggtgcega tcgatgegge tctccaaggg 3480
ttggaccagc atgacagggg cagcctggtce agcgataccg gcatcacgcet cgatctgaac 3540
aagggaagcc tggtcaatcg cgctcaaggce ctgatcgcca cgcectggcac cttgettcetg 3600
cgccaacteg gegtggtgga caacageggt ggggaaatet ccagegacceg cgegttcact 3660
cttgccacct cecgcgttgaa caaccagggt ggacgcctge tcagecggtgg agccctgacce 3720
ttgcgtatcg cgcaggcect ggacaacagce ctcgagggga ttgtctceccecgg cgccggaggt 3780
ctggatatcc aggcattcgt cctggacaac cgtagtggct ccatcggcag caagggcgcce 3840
atcgatatcg gtgtgacceg cctggaaaac gacgetggea cgctgatege cgaacgegge 3900
ctgaagctgg cggccgatga ggcgaacaac tccaagggge gtatcgtege caaggatgaa 3960
ctgegtgeca aacteggtge getggtgeag aacgggggag agetgacgac tcagggegeg 4020
ctggeecteg acgccgacaa agtcgacaac ggegetggte geatcgeegg caaccgaggt 4080
gtggtcatcg atgcccggca ggtggacaac cgtgcceggeg agattgecag ccagggegtyg 4140
gcgacgctga atctcactga gcaactggac aaccgtggceg gcaaagtcgt tgctgacagt 4200
ggtctgggca tcaccgegee acgegtgete aaccaggaca agggagtaat cgecagecgce 4260
gatgggctge gcctgagtgg taccgaattg ttcaatggca atgccggact gctcagcagt 4320
cagagacata tagaggtcac tctggacgge gtgctggaca atcagggcaa gggcgegetg 4380
ctcagegacyg gtaccctgac ggtgagegee gggegcatac acaaccagga cgccactetg 4440
tccagegeeg gtgcgetgag actgagecage caggaggegg tggacaaccg tggeggcaag 4500
ttggtgacgg actccagect gegectgace agegecagece tggacaacag ccgatcaggg 4560
atcatcagtyg ccaacgctge ggcggagate cataccgggg ttctgaacaa cagccagaaa 4620
ggcaatcttyg gcagtaatga cgggctcggce ctgattgcta ctgaggtgga taacagccag 4680
gaaggtcgga tcactgccaa aggcatgatc gacgcaaata tcaagggact cgatcagcag 4740
ggcaaagggce ggctggtcag taatgccgge atcatacteg acctgaacga gggaaccctg 4800
gccaatggeg ctcagggcect gatcgccacg cctggaacct tgctcectgeg ccaactegge 4860
atggtggaca acagcggegg ggaaatttee agegaccgag ccttcacact caccacctece 4920
gegetgacca accagggtgg cegectgege ageggeggtg tactgacgtt gegeategec 4980
caggctcetgg acaacagcct cgaaggtgtt ctctceccggca ccggaggcect ggatatcegg 5040
gegettgece tggacaacceg cagtggetcee atcggcagca agggegecgt cgatatcgac 5100
gtgtccegtt tggaaaacga tgacggcgac ctgcttageg aaggtcgtct gaaactgact 5160
gecgagegag cgaacagtgt caggggacgg atcgeggeca ggggtgacct geacgecage 5220

gtgacagcct ttaaccaggc gggtggcgaa ttgagcageg agggtgcgcet gatgctcgag 5280
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gccgatagece tcgacaaccg cageggceggt ctggtcagtg ctgatggcaa cctgaccegtt 5340
tcegeccgga ggatcgacaa cegtgeggge gaaatcgeca gecegggeca ggtgacactg 5400
gacgtcgecg agcagttgga caaccgagge ggcaaggcca teggegatag cggacttege 5460
ctegeegege cacgggtact caaccaggac ggeggggtac tegecagteg tgatgggetg 5520
cgectgaatyg gegecgaact gttcaatgge aacggeggece tgctcageag ccagcaaagce 5580
atcgacgtca ttctggacgg cgtattgggce aatcaggcag gcagcttgag cagccaggga 5640
cgectgageg tgaagagegg teggetggac aaccagggeg gtgcagtete cagegecggg 5700
accttgtege tttccageca gggtgcegttg aacaaccagg ggggcagggt ggtcaccgac 5760
geeggtgecyg tectgegecag cgccagecte gacaatagee agggeggeat cgtcagegec 5820
aagggggccyg cggagatcceg tactggcage ctcaacaata gecagaaggg cggcatagge 5880
agcggtgeceg ggctegeget ggtegeggac ctggtggaca acagccagaa cggcecggate 5940
actgccaagg gtgcgatcga tgccaacctyg aaggggetgg atcagecaggg cageggcagg 6000
ctggtcagcg atacggccat cgcgctecgat ctgcgcgggg gagaactggt caaccgtgcet 6060
cagggcctga tcgccacgec tggagecttg ctgctgegge aactgggtgt cgtggacaac 6120
agtggcggtg gcgagatcte cagcgatcga agctttaccce tcgccgcgac cgcgctgagce 6180
aaccggggtyg gecgegtgat cageggegac tcectgaccee tgegecatege ccaggcactg 6240
gacaacagcc tccaaggcgt tctttecgeca agcggagggce tggatgtcecgce tgcactcegte 6300
ttcgacaacc atagcggcat cgttgctage aagggcgata cacacatcgg ggtgaaccgce 6360
ctggagaacyg aggcaggccg cgtggtcage gaaggegecce tggatctgac cgccaagcag 6420
gtgagcageg ccaaggggceg cattgecgeg aagggcgatce tgcaggtcac ggttggeacc 6480
ctggagcage agggtggaga actggecagt caggggacge tgactctega cgecgatage 6540
ctggataacc gcaatggegg cctggtgage gecgatggeg gggtcacege cgaggcacgce 6600
cagatcgata accgcggtgg ggaaatatcce agecgtggceca aggtggctcet ggctgteccgg 6660
gaacaactgg acaaccgggg gggcaaggtyg atcggcgaca gtgagctgag cctaacegtg 6720
cagcgectge tgaaccaggce caagggtgtg ctegccagtce gecgatggatt gcacctggac 6780
ggcgcggaac tgctcaatgg cgatggeggce ctgctcagca gccaacgect ggtggatgta 6840
acgctcagtg gtgcattgga caaccagggg agcggtgcac tggtcagcga agagtcgetg 6900
acagtgaagg ccgaccaggt caataaccag gcggggactt tctccagtge gggtagectg 6960
ctcgttacca geccggggega gttgaacaac cagggtggca ggttggtgac cgatgctgga 7020
gecaccectga acagcactgg cttegacaac agccgtgegg gectggtceag tgcgaaaggg 7080
gctgtggeca ttegtaccgg agcecctgaac aacagtcaga agggatccat tggcggcaat 7140
acgggcegtca ccctggtege cgggttggte gacaacggece gggaaggacg gatcagcacce 7200
aagggtacgc tcgacgccaa cctgaaaggg ttgcttcage aggggggagg ctcecgetggtce 7260
ggcgagegeg gtgtcaccet cgacctcaac ggtggcacce tggacaacca cgaccteggt 7320
ctggtttcaa cgcctggege gcectectgcetg cgccaacteg gcatggtgga caacagcgte 7380
ggcggagaga tatccagcga ccgtgctttt accctecgceceg ccaacacact gaacaatcag 7440
ggegggegge tgatcagcag cgaagetttyg accctgegea tegecaagac actggacaac 7500

agtctcaagg ggcaggtcct ggcgaccgac ggactggceca tcgagtctca ggtcecttggac 7560
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aaccgtgegyg

aacgccgaac

agcaacggca

ctgetecage

ctcgacaaca

caggtcgaca

gagcaactgg

cagegectge

ggcggegaac

agccteggeg

gcgegegecy

ctgaccagec

acgctgaagyg

gtggatatce

ggcatcacce

ggcctgeteg

gaaaccggceyg

atcgccacge

ggggaaatct

gggcgcctga

ctggecgggg

agcgccaagg

gacaaccacg

gacaacagcg

ctggacaacg

gacctcgaca

aacctggaca

cgegtegatt

gagegectygy

¢ggggcggey

gagcggctga

gagctgctgg

ctgegectygyg

ggCCtgang

gacggcgagc

gtcagcaagg

tceggegaaa

ctggtetegy

gaaccatcgg

aaggcagect

accaaggccg

aaggcggcga

gecagtceegyg

accgegeagyg

acaaccgegyg

tgaaccagge

tgttcaacgyg

gcgtgctgga

cgegectgga

aggcegtget

gegecagect

gcaccggegt

tggtggCCgC

acgccaacct

tcaccctega

ceggegeget

ccagcgacceg

tcggegecga

tgatctcegyg

gcaccetgge

ccgaaggeac

gcaagggect

ccgagggtgg

accgtggcgg

accgtggcgg

cegecgacygyg

tgcaacgcca

acctggacaa

acgtcctega

ccaggegeat

acgccgacge

tgacaggcgg

tggccatcag

gegegcaacy

gegacgtgac

cgcagegage

cagcaagggt
ggtgagtgaa
tatcgeegec
actggtcage
getgatcgee
cgagatttece
cggcaaggte
caagggggtyg
cgacggcgge
caaccagggc
caaccgtgge
ggacaaccag
cgacaacagc
actggacaac
ceggetggac
gaaaggccte
cctecaatgge
getgetgege
cgectteace
cagcctgace
cgecegeaegge
cagtcgegec
cgteteegge
getetecgge
ccagttgatce
cgcecteagt
cctgeteace
cggcgaaatce
gggceggetyg
ccagggegge
caaccgecag

cgacaacgge

getgggcaac

gagcctggac

ccteggegge

gatcgacgcee

cctgageatce

getgagette

gatgccegta

ggCCgCCtgg

agaggcgtge

caggggagcc

gcgaatggcg

agcacctega

atcggcgaca

CtggCnggC

cggctegaca

ggcgegetgg

gggaccttet

dgcggeagge

cgtteeggeyg

agccgcaacyg

aacggccage

gaccagcgeg

ggCanCtgg

cagcteggeg

ctegeegeeyg

ctgegeateg

ctggacatcg

ggcatcgace

gecegectga

aacgceggec

agccagggcyg

ggcaagcagt

agcgacggcyg

tcegeceggy

attggcgage

ctgatcagtyg

dgcggegaga

cagcaggggc

gccggcecgecg

aacagcgecg

gegetggaca

gecagectygyg

gccgggaagce

gagcgegacyg

tcagcegtgac cagcctggac

agcttgtage cgaccaggtyg

tggaggcgge ggtcggtacg

tggacctteyg cgccgacacyg

gecatcgetat cgaggegegg

aggtcgecegt gaacgcccge

geggectgeg cctcacegtyg

gegacggect gagectggac

gccagaacag cctgagegtg

tcagcgaagg cagcctgacg

ccagegeegyg tgcegetggeg

tgctcagega tgccggtgty

tgatcagcge caagggagcg

geggeategg cagcaacgcece

agggcegggt cagcgcecaag

gaggcggegt tcetggtcage

tcaaccgega cggeggettyg

cggtggacaa cggcgeaegge

ccagectgga caaccgcegge

cccaggeect ggacaacage

cggecgeteg cctggacaac

tgcgegtega cggegegetyg

cgctegecag cgectegetyg

tgagcgtege cactggegeg

tcectggacgt cagcagegec

cgectgegect gagegecgec

aactggaact gacggcaggyg

gegacetgeg cctgacggte

geggegteag tcetegaccetg

ccegeggece gctgageate

tttacagcca gcagggette

gecatcatcag cgccgggaaa

gectgetete cggatggcag

geggcacect ttegagcaag

accacggceca gggcegegetyg

ataacgccca gggcatcgte

tggacaacgg ccagggcegge

atacgctget gaacaacgec

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840
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ggcggecgga tcaacggcegg cagectgetg ctcaagggeyg ccagcectgga taacagcgac 9900
ggccagttga tcagccaggg ccggetcgac gecatcecteg geggcegecct ggtcaacgece 9960
ggcgeggege gectggecag cggceggcegac ctgctgcectge gcagcgccag cgtcegacaac 10020
cgecggceggca agctggtcag ccaggggctg ctggagatca gcgcecggcag cctcgacaac 10080
agcgecteecg gecaccctege cagccaggcece gacatgagece tgcgectggg cggcggcegee 10140
ctgcgcaacc agcaggacgg cctgatctte agccaggecg gcgcecctcecga ggtgcaggee 10200
ggcagcctgg acaaccgcca gggcacgctce caggcccagg gcgacaaccg gctgegtate 10260
ggtggcgege tggacaacca ggccggcecge ctggacagec gggccggcaa cctegacctg 10320
cagagcggca gcctcgacaa cggcgcecggce ggcgtgctca acagcgccaa gggttggetg 10380
aagctggtca ccgggctgtt cgacaacagc gccggcgtca cccaggcgca gtcgetggag 10440
attcgecgecg ggcaaggedgt gcgcaaccag cagggccatce tcecteggeget gggcggcgac 10500
aaccgcatcg tcaccgccga cttcgacaac cagggcggcg gcectctacge cagcggectg 10560
ctcagecteg acggccageg cttectcaac cagggcgegg cggcgggcca gggcggcaag 10620
gtcggegeceg ggcgcatcga cttcecagectg gecggegcege tggccaaccg ctteggceccag 10680
ttggaaagcg agagcgagct gcacctgcege gccgccgcega tcgacaacag cggcggcage 10740
ctgcgegecce tecggccgcag cggcagcacg cggctggteg ctggcgacct gaacaacgece 10800
tacggcegtge tggaaagcgce caaccaggac ctcgacctge aactgggcag cctggccaac 10860
gcecggeggge gcatcectceca cactggcaac ggcacctteg gectggattce cgggcaggtg 10920
atccgegecg gecggcgaact gaccaccaat ggcctgetgg acatcecgtge cagcgaatgg 10980
accaacagca gcgtgctgca agccggacgce ctgaacctgg acatcggcac cttcececgeccag 11040
acggccgagg gcaagctget ggcggtgcag tcecttcactg geccgeggegg cgactggage 11100
aacgacggcce tgctggccag caacggcagce ttgcgactceg agctgagcegg cggctaccgt 11160
ggcaacggcce gcgcecaccag ccteggcegac ttcecgecctga acgccgccag cctegaccte 11220
ggcaatgcceg ccagectcege cggeggcegece aatgtcacge ttggcecgccgg caacctgcetg 11280
gtcaaccgtyg ggcggatcac cgctgccecgge gacctegtgg ccagcecgccgce gagectgaac 11340
aactacggca ccctgggegg cggcggcaac ctgcgattga acgcgeccge cctgctcaac 11400
gagcgcgggt tgctgttcag tggcgccgac atgaccctge gcegeccggcga catcaccaac 11460
ctctacgggg atgtgtacag cctcggcagg ctggatatcg cccgcgacga tgcgggggge 11520
tgggcaaatc gcttggagaa catttccggg aatttagaga gcacaggtga tatgegttte 11580
tcegtgagtt cacttctcaa tagaagggaa actctagaga ttgaaggtga cttgcagaat 11640
agcgctattg gegteccgetg tacggggtgt cagetttetg agaggtgggg aaaaactagg 11700
tcttecgageg agettgtetyg gatcagggaa tataagtcta cattgggaga ttcecttetgee 11760
gctgcecttcaa ttacggcectgg tcgagatctg cttgttgtag gtgcaagect gcagaatatt 11820
gcttctaata taagtgctgt aagagacgcc acgctatcte tgagtaattt cgaaaacaaa 11880
ggttatgcegt taggggaata tgcggtcagg ggcgtttatt cgccgccgag taaatttgge 11940
gaagaattgc ttatgcgcat attggcgtat aacgctgtca acgatcccag ttatggggag 12000
ggatatgcga gcacaggggg gagacttccg aatattcatt atttcgacaa gaattttaat 12060

gaaaaagtct ctccgctgga ggtcattcat ggaaacggga aaaatggtgg gccecgggttgg 12120
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cacctgtact tcggtacctt agatgttgag tatccggaca cagatcgctg gaataagget 12180
attggacgaa taccggcgcc gaattattca tcgaaaaaaa cggatgctat tccagatcta 12240
cttaagggat tggctcctcect cgatgagttg acgattaaca aaggggcgaa ctcaacggtt 12300
ggtgctgteg tgcaagctgg cggtcgtgta acggtgaatg ctgcggagag tttcaataat 12360
tctgtectac agggatttca ggccgttcag gaaacccagt tacctcatca ggacataget 12420
gtttcaagca cgacgagcgce cgtagtgact ctgaagagtc aactgccagc ggatttggca 12480
aggcaacaga tcaatcctcect caccctgceccg ggcttcagee tgcctcaagg ccagaatggg 12540
ctecttecgee tggcegtcecca aggageccag gtgaaccagg caagtggtge tctgaaatce 12600
gccagcgate tcacccagag cggccatgge gtatctgtat ccgcacagac aggcagtgge 12660
gcaagtggct ggagtaccca ggcgcgtegt gtcggcgatg atcgggtcac ctegettgee 12720
ggttccgect atcaaggccg ggtagctgag gcectatcgatg cgctacggge ttecegegeca 12780
atctcgggeg acgggggaaa cactggccgt ttccaggccg gtgagcacca ggcgaccacyg 12840
ggactgggtyg gactcgtcga gggcaatgca tcgggtcaca gcggcaatgg cgtcatccte 12900
gccgatctge geggtggtcet accctegtte tcaagectte ccecgegtctga tcatgttcaa 12960
ggcacagtgc ccggtcacga tgggaatgga actattcteg ccaattggca gggtgcgcag 13020
gcgacggtec aggcctecgcee ttcegacagtg cgtgtagagg gggtagtctce cagtccaggt 13080
ggcaatggca gcatccttge cgatctgceg gcectgaacagt cgtcggtgca ggcactgect 13140
tcggeegtta gggctcaggg cagcectgect cgcctcgaag agcggagcege ccttettgee 13200
gagcctceegg ttgggcagce ggcegttgcaa accctgceccgt cggttgecgeg cgttgaggge 13260
gtgcccagceca atgccacacce gagcaacagce cacaagtatc tgatcgagac caacccggceg 13320
ctcaccgagce tgaagcagtt cctcaactcg gactacctge tcggtggtcet gggtatcaat 13380
ccggacgata gcaagaagcg cctgggtgac ggtctatacg agcagcgcect ggtacgcgaa 13440
gcgatcgtec agegtacggg gcagcgcette atcgeccggat tgaacagcga cgaagcgatg 13500
ttececgetate tgatggacaa cgccatcgcec agcaaggacg tattgggact gaccectgge 13560
gtcacccteca gegecgecca ggtggcggeg ctgacccacg atatcgtttg gctggaagaa 13620
gtcgaggtga atggcgaaaa ggtcecctcegec cccgtggtet acctggccca ggceccgagggyg 13680
cggttgggcce cgaacggcgce gctgatccag gggcgcgacg tgaacctgat caccggcggg 13740
gacctgagga acgccggtac cctgcgegeg cagaacgacce tcagcgcgac agcecggcaac 13800
atcgacaaca gcggcctgat cgaggccggce aaccgccteg acctgetgge cagcggctcee 13860
atccgcaatg accagggcgg catcattgcc gggcgcgagg taagcctcte tgcccttace 13920
ggagacgtca tcaatgaacg gacggtgacc cagcaccagt cctcctacag gggaaccggt 13980
accactgagg catttgccga tagcgccgceg cgtatcgagg ctgcgcagaa gctgaccgtt 14040
tcggcaggac gcgatgtage caatattggce ggtgtcatcg acagcaaggg cgacctcgece 14100

ttgcaaggcg gcagggatgt cctggtttceg gctgcggtag cggagegggg ctggacggca 14160
ggaagccagg cataccagac ccagacgacc cagatgggceg ccgaggtegt ggcecggggcege 14220
gatatcagcg tcagcgccgg acgcgatatc agecgtegtgg gcagceccgcat cgacgctcegt 14280
cgcgacgtga cattcgaggce gggtcgcgat gtgggcctgg tcgeggctge caacgaagag 14340

catgcctatg gcaagaccaa gaaggtcact ttccaggacg acaagatcac ccagcaggcce 14400
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actcgegtgg acgctggegg cgacctggceg atcaatgccg gacaggacct geggetggte 14460
gcgagccagg ccagcgcecgg cgacgaagcece tacctggtgg ccggcgacaa gctggagcetg 14520
ctggccegcga acgacagcag ttactaccte tacgacaaga agagcaaagg cagcttcggt 14580
agcaagaaga cccggcgcga cgaaatcacc gatgtgacgg cagtgggcag ccaaatatcce 14640
agcggceggeg acctcacccect getcagtgge ggcgaccaga cttaccaggg cgcgaagctg 14700
gaatcgggca acgacctggce catcgtcage ggcggcgcgg tgaccttcga ggcggtaaag 14760
gacctgcacc aggaaagcca cgagaagagc aagggcgacce tggcgtggca gtcecgtcgaag 14820
ggcaagggcc agaccgacga aaccgtgcgce cagagccaga tcgtggccca ggggaatctg 14880
gcgatcaagg ccgtggaagg gctgaagatc gacctcaagce acatcgacca gaagaccgtg 14940
agccagacca tcgacgcgat ggtgcaggcg gatccgcaac tggcectggct gaagcagatg 15000
gagcagcgceg gcgatgtgga ttggcggcgce gtgcaggaac tgcatgacag ctggaagtac 15060
agcaactcecg ggctgggegt cggcgcegcag ttggcgatag cgatcgttgt ggcectactte 15120
acggegggtyg cggcgagtge ggcattggga tegatggegg gagtggggge gggctcagga 15180
agcatgatgg ctgctgccgg tagcactgca atggtccagg ccggtacagce agtaggaaca 15240
gctgecgeceg gctgggcgaa tgcagctgga actgcegtgg ctatgggcat ggcecagcaat 15300
ggagcgatca gcaccatcaa caaccgggga aacctggggg atgtcgtcaa ggacgtgacce 15360
tccagegatg cgctgagggg ctatgtagte gctggcacga ctgcggggct gactgecgge 15420
gtctacgaca aatggacctc gacccagacc ggcacctcga ccgcectctacce gaacaccggg 15480
gcegtggege ccgecgcagg gttgggcacce tggcaaggeg tgggccagtt cacctcgaac 15540
cagttgctgce agaatggtac ttcggtgctg ttggaccggg cgctgggcecgg caagggcage 15600
ctgggcgatg cgttgcaaaa cagcctggca aatgcctttg cggcectacgg cttcaagectg 15660
attggcgaca ccacccatgg cgtgctggac gacggcagcce tcggcaagat cggcttgcac 15720
gccctgatgg gaggtctgge cgcecgaageg gtcggtggeg atttccecgtac cggagceccctg 15780
gctgegggag tcaacgaggce gctggtggat agcecctcecgcca agcaatacgce cagectgcecce 15840
atcgatgaca agaagggcct gctgatcatg agttcgcagt tgatcggegt getggegget 15900
tcgacgcagg gcgatgcgga cgccaagagce ttgcagacgg gggcectgggt ggcggggaat 15960
gccacccaac acaactacct cagtcattgg caggaggaga agaagcggca ggaggtcgat 16020
ggctgcaaag acaaacagct ctgcaaaacc ggaatagaag ccaaatgggc aattatttcg 16080
gcccagcagg atgtcggtat cgtegtaggt gttggaggag gcatcggtct ttcecgacaget 16140
gaaaccgcag tgggtgttta tgagctggtc aagaactgga gggaaaccta tgcagctctg 16200
gagcagttgg ccacttcgce agagttccgg cagcaatttg gcgataacta cctgaagggg 16260
ctggaggagc gcgccgcatt cttgacccag gcatacgagg atgccggctg gcaaggttceg 16320
gtcacagctg gtgtcgaggg cggtaggttc gectgcggaac ttgttggegt tctgacggca 16380
gtgaaaggtg gcgcgcagat aaccgccaag ctgccaacag cagccaagaa cctggtcaac 16440
gcgattgegg agtcacctgt ttecggtagt atgagttcge agettggggce agtgggggat 16500
ttgggtegge tgggtggggg aggtaaaggt tatgtcgata ttctttccca cgaagctaaa 16560
cagcatattt tgtatggcga caaacctggg agtggtggcce atttgtggcce ggggcaggca 16620

gggaagacag ttttccctca aaactggtcg gcagataaga tagttcacga ggttggtgat 16680
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attgcgacgt cccctagtac
agcaagggtyg atcccgctaa
gttgtttatc agcccgctac
ccaccttata agcccattaa
<210> SEQ ID NO 61

<211> LENGTH: 201
<212> TYPE: RNA

caaatggtat gcccaaacag gaactggtgg ggtttataca

atgggttgcet tatgaggtte gtgatggagt tcgtatgege

aggaaaggtyg atcacagcct tccccgacaa cgcacctatce

atag

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 61

augagucagyg aaccccacgu

gaucauggce auggucaugu

aauccgcuca aggccguagg

aagaagugcce acggcgecug

<210> SEQ ID NO 62

<211> LENGTH: 237
<212> TYPE: RNA

acacggcccg aacugcaacc acgaccacga ucaucaucac

ccaugguccyg cacugcaacc acagccacga gceggugege

ccgcaacgau cccugecccu geggcagcega gaagaaauuc

a

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 62

augaaaaaga ccguaacucu

gacaagaaag aggaagacaa

agcgcuccgyg cuacuccccd

gcaacccege agacuccgge

<210> SEQ ID NO 63

<211> LENGTH: 315
<212> TYPE: RNA

ugceccugeug cucgcugeca

ggcageggee ccggcageuc

ugcegagece agegeccegyg

accgacuccyg gagcaaccge

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 63

augaaaaaga uuucccucgc

gucggegege augcecgegcea

guggcugecyg ccgagaaage

aagggcaagc gcgaagccuc

gccaaggaag guuccugcegg

aagaagaagu cguaa

<210> SEQ ID NO 64

<211> LENGTH: 468
<212> TYPE: RNA

uucuuccguc gucggegeug

gaaucccuuc gccgugcagg

caaggaaggu uccugcggceg

caaggccggu caugaaggca

uggcgagaag aaggccggcyg

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 64

auguccguuu ucgauucgcg

dggggaaugce ugcucggegy

guggceggegy cgagcegcecgg

uccgcgaaga ccccggcecaa

ucaaaagacu uccgccagcce

uucggeguuc gecgucgage

cgaaggcaag ugcggagaag

ggccggcegec gagggcaagu

gecuuggecu

cggcuaccga

cgcegucgag

aacagaacca

cucugcucgyg

agcugagcag

aggccaagug

geugcegguge

aaggcaacug

ugcucgguge

cgcugggeca

gcaagugugg

dcggggagygg

ggcegeuuge

gacccagecg

cgacacuccyg

gcaauaa

cguagccagu

cggcuacage

cggugecgac

ggaucgcaag

cggegecgac

cguacuggug

ggggcugcaa

uagceggegge

caagugcgge

16740

16800

16860

16884

60

120

180

201

60

120

180

237

60

120

180

240

300

315

60

120

180

240
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gacgccuccu uugcccgaac cgacaccgau cacgauggca aggucucgeg cgecgaguuc 300
cucgeggugg ccaaggaccg ugccggugag uucgacagcea ucgauagcga ccaugacggce 360
uucauuuccyg aagccgagge cuacgaacac cugcegcaaga ccuacgaggce caacggcaag 420
ccgaugeceg ccogggouguu cagcaagcoug gagcaaggece agcacuga 468
<210> SEQ ID NO 65
<211> LENGTH: 540
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 65
augcguuccee ugucccuccu Ucuccuccuc ucgcuggegu ccaccugega ggcecgeugeg 60
guauuccgceu gcgaagacge cagcggecau gucagcuuca cccaacucgg uugcecccgec 120

gggcaggeceg gcegagaccgu cguggceggac aacccgcecge cgggaggcag gagegucacg 180
ccgauggecg agacgaagac gaaaaaggceg uccaucggec ggaaaagegu gecgceucgeg 240
gugaucggag aaagagaaga ucgcugcegge agacgccugg acgagaagga acgccgcaag 300
gegaucgugg agcagcggau aauggceggga augacccgcu ccgaugugga gegggegeug 360
ggcaagcegg accgggucag cgggaacaau gceggagguge guuaucagua caaggcecgac 420
aagcgacggg gagcgagaag cgugagcuuc gaucaggagg gaugugugaa gggaagagaa 480
gguaccgggu ggagcgaguc gaucceggga gcuaaggeog ggccoguccuc auaccgauga 540
<210> SEQ ID NO 66

<211> LENGTH: 915

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 66

augagccaac ccagcgaaaa ccguuugauc accucggege geuacgegeu cugcecuguug 60
accgecageg gogugeugou cagoeggeuge gecageageg gegucggeuce ggucgeccag 120
accaccecgeg cggaauacua cccguccuge uacgagecgg ugucgceaccu gegcagcace 180
gauaacgcag ugcgcaauuc ggccaucace ggcgccauua cceggeggocu ccugggegge 240
cuggeaggeg gocuggecag cgacgagaac cgeggecgea augecgecocu cgeugecgcea 300

ggeggegece uggceggegg cgeggeggge uacuacaugg agaagcagaa gcagaucagce 360

gaugaccgeyg cgcgcaucgg cuccuacggu accgacgucg accgcagcac cgucgagauc 420
aaccguageg uggcecuacgce caagucggceg caaagcugcou accagagceca guucaaggcu 480
cugcucgacg gucgcaagaa caagucgauc aacgaagccg aagggcgcaa gcgecuggece 540
gagaucguca gcggecugcea ggagaccaac gecuugeugg ucgccgcecaa cggecgugec 600
ggcgagaaca ucagcaacua cacccaggcec uacgagaaag accugcagca ggucggcgua 660
cegegegecg aggugaccaa ggucgcecgag gocgagaacce gcegecagcac uacgaaaggce 720
ggcagcaage ccaagaccgg cagcaauccce aaggugccga aggaagceggu cgcecaccgag 780
cagaccaucce gcaaggccca ggacgcgcaa agcgaaggca acaagguggce cucccaggge 840
cagggcauga uccgggaagu cugcaacagce ccggacaugg gcegacugggce gccgecgage 900
ugcgccaagg ccuga 915

<210> SEQ ID NO 67
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<211> LENGTH: 930
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 67
auggcuggca agaagaagag cgaaaaagag uccaguugga ucggcgagau cgagaaauac 60
ucgeggcaga ucuggcugge uggucugggg gecuacucga aggucagcaa ggacggcage 120
aagcuguucg agaccuuggu gaaagacggce gagaaggcug aaaaagaagc gaaguccgau 180
guggacgcge aggucgguge ggcgaaggceu uccgceccgou cugcgaagag caaggucgac 240
gagguucggyg accgugcgcu cggcaagugg agcgagoucg aggaagcuuu cgacaagcege 300
cugaacagceg ccaucucgcg ucucggegug ccgagcecgea acgaggugaa ggagcugcac 360
agcaaggucg auacgcugac caagcagauc gagaaacuca ccggcgucag cgucaagccg 420
geggcegaagyg cagceggccaa gcocugeggceg aaaccggcoug ccaagceccgce ggcgaaaacce 480
gcagcggeca agcecggcage uaaaccggca gccaaggcecg cegccaagec ugceggcgaaa 540
ccegeggega aaaaaaccgc ggcgaaaacce geggecgeca agcecggcage caagceccgece 600
gccaaaccga cugcgaagge cgcagcgaaa ccggcgacca agecggcagce caaggccgeg 660
gcgaagecuyg cugcgaaace ugccgcagcece aagcecugcecg cgaagcecggce agcecaagecg 720
geegougega ccgecgcocaa gcoccgeggeg aaaccugcecg ccaagecggce ugcgaaaaag 780
ccugeggega agaagecgge agccaagecce gecgeggega aaccggcecge ucccgecgceg 840
ucuucgageyg cgceccgcouge ccoocegecgece acaccggoug ccagcegceucce ggcagcgaac 900
gcuccggega cgccgagcag ccagggcuga 930
<210> SEQ ID NO 68
<211> LENGTH: 1023
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 68
augaaagcga cuaugguccu gaccccgceug geccuggcaa uggcugcagu gceugucggua 60
ucggcecuacyg ccggaaacga agguggcugg cacccgecga aacccaaccc gcagucgaac 120
aacaagggcg gagccacgge ccugguggug gauacgcage agaacuacaa caacaagguc 180
agcaacuucg gcacgcugaa caaugccucg gugagcggou cgaucaagga ugccucggge 240
aacgucgggg ucaacgucgc cgccggegac aacaaccage aggccaacgce cgccgegeug 300
geecagegeeyg acgcecagcouu cguguucgge accgcgacceg ccagcaccag cgugcugeag 360
agcggouacg gcaauacgcu gaacaacuac uccaacccca acaccgcauc gcugagcaac 420
ucggccaaca acgucucggg caaccugggce gugaacgucg ccgecggcaa cuucaaccag 480
cagaagaacg accuggccge cgccgucucce aacggcecagu acagcacugce cgguagcgec 540
gegucgcaga ccuccaccgg caacaccacce gucaacagceg ccaacuacgce cuauggcegge 600
accuacgugu cgcugaagcu gaacgccgac ggcagcuaca agggcaccuc cgaccagauc 660
ggcgacgucu accucgacac cugggaaggce cagacccauc cgggceggcag caauaccgge 720
cacaucgacg uggacagcca ggcccaggge gecaaggacce ugaaccacga cggceggcegceg 780
uucgccuuca aggaaaaggg cgacgucgac cugaaaggca cgguguccgg cuucaucccyg 840

gegaucgucg gcuucaagac cccggucace aacaacgcca goecugagcaa cucguugceag 900
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aacgucucgg gcaacgucgg ggugaacauc gecgcecggug gceggcaacca gcagagcaac 960
ucccugucca ucgecgcecgg uugcagcage ugcccggecg guggcgagag ccuuggcouuc 1020
uga 1023
<210> SEQ ID NO 69
<211> LENGTH: 1044
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 69
augaagcaac aguucgaacg cucgccuucc gagaguuauu ucuggcccgu cguccuggceg 60
gugguccuge acguucugau cuucgccaug cuguucguca gougggeguu ugcuccggag 120
cuuccuccceu ccaagecgau cgugcaggec acgcucuace agcucaaguc gaagagccag 180
gcgacgacac agaccaacca gaagaucgcu ggcgaggcega agaagaccgce cuccaagcaa 240
uacgaagucg agcagcucga acagaagaag cucgagcagc agaaacucga gcaacaaaag 300
cuggaacagce agcaggucgce ugcugcgaaa goggcggaac aaaagaaggce ugacgaggcu 360
cgaaaggceg aggcccagaa agccgecgag gcgaaaaagg ccgaugaagce caagaaagcu 420
geecgaggeca aggcecgcocga acagaagaag caggcugaca uagccaagaa gcgegcecgag 480
gacgaggcca agaaaaaggc cgcugaggac gccaagaaaa aggcagcecga ggacgcgaag 540
aagaaagcgg ccgaggaggce caagaagaag gougcugegyg aagcggcgaa gaagaaagcce 600
geegucgagyg ccgcecaagaa aaaggcecgec gecgceugecg cggcageccg caaggcugec 660
gaggacaaga aggcgcggge auuggcecgag uugcuuucgg auacgaccga gcegecagceag 720
geecuggeeyg acgagguggg cagcgagguc accggcaguc ucgacgaccu gaucgucaac 780
cuggugagece agcaguggcg gecguccucca ucggcegcegua auggaaugag cguagaagua 840
cugaucgaaa ugcugccgga cgguaccauc accaaugcca gcegucagecyg uucgagugge 900
gacaagccuu ucgacaguuc ggcgguggceg geggugegcea acgucggecg uauucccgag 960

augcagcaau ugccgeggge uaccuucgac agecuguauc gucagcegecyg caucaucuuu 1020
aaaccggagg auuugagucu guga 1044
<210> SEQ ID NO 70

<211> LENGTH: 1059

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 70

augucggcca acaagaagcc cgucaccace cccuugeace uguugeagea acuuucccac 60
agccuugucyg agcaccugga aggugceguge aaacaagcege uggucgauuc ggaaaagceuc 120
cuggccaaac uugaaaagca acguggcaaa gcccaggaaa agcugcacaa ggcucgcace 180
aagcugcagg augcugccaa ggccggcaag accaaggcac aggcecaagge gegegagace 240
aucagcgacce uggaagaggce guuggauacce cugaaggcecece ggcaggegga cacccguace 300
uacaucgucg gccucaageg ugacguacag gaaagccuca agcuggcgca gggugucgge 360
aaggugaagg aagcugcugg caaggcucug gagagccgea aggcegaaace cgcgaccaaa 420
ccugcugega aggcggcage caagccugeg gugaaaaceg uageggcegaa gecugeggec 480

aagccggoug cgaagecuge ugcgaaaccg geggecaage cugeggcegaa aaccgeggcea 540
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gcgaagceceyg cagccaagece gacggcgaag ccugcugega aaccggeggce caageccgeg 600
gcgaaaaccyg cagcecgcgaa gcoccgeagece aagcecggegg cgaagcecugu ggcgaaacceg 660
geggcecaage cugcggcgaa aaccgcagcece gcgaageccg cegccaagec ggcagcgaag 720
ccugucgcega aaccgacggce caagcccgeg gogaaaaccyg cagecgcgaa gcccgeagece 780
aagccagcug cgaagcecuge ggcgaaaccg goggccaage cuguggcgaa auccgeggec 840
gcgaagecuyg cagccaagece ggcugcgaag ccugceggcega aaccggeggce caagecugeg 900
gcgaaacceyg uagccgcgaa accugccgca accaageccg ccaccgcoucce ugcugcgaag 960
ccugeggega cucccagege cccggcagece gecuccageg cugcuucgge aacgecugece 1020
gcgggcagcea acggcegecge cccgaccage gcecuccuaa 1059
<210> SEQ ID NO 71
<211> LENGTH: 1263
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 71
augugggguc uuacgaugaa guuugcgage cugauucuga ugcuucucuu ugccacggug 60
gcgagggeuyg aggauuacua cuggaaaauu cagucacuge cugaacgcuu uucuucgecc 120
ucggcagceuu gegeggogug ggccaaagcece acgggacgec cuggggaguu caccuucace 180
gggucuauga aagcccguga ccagaccucg uuuuggugeg aguucacgaa caacgaaacce 240
ggcaagacug cugccgggua ugguccugece ggacgcuaug gcgauagcoug ucccgagggyg 300
acggaauacg auaaggcgac cgggguuugu aagucgccuc cgcaagaaug caaggaaggce 360
gaacuguucce cggccaaagg cccggacucu cccgugguua ccucgggagg ccguaacuau 420
gucggugacyg gcggegeocoee gaccgecuge uaucaaagcu gugaguaugg cggcaaucce 480
agcceggeca guugcuaucu ggucaaagge uccaccacga ccggcuucug caauuacauc 540
cucaagggca ccggacagaa uugcggugcec gauuccuaca ccuucuccca gaccggcgau 600
ucgcugaace cgceccgacac uccgaacacce gauccuuccg acccgaacga ccccggcouge 660
cegeceggeu ggucgugguce gggaacuacce ugcgucaagg ccccgaccga ucccacggau 720
ccaaccgace cgaccacgcce gggcagugac ggcggceggeg auggcaaugyg cgguggaaac 780

aauaacggceg gcggcaauga cggeggcace ggcaauggeg gegacggeag cgggggaggg 840
gacggcaacg gcgggggcga ugguagcegge gacggugacg gcageggceac gggeggegau 900
ggcaacggca ccugcgacce ggcgaaagag aacugcucca ccggecccga aggeccegge 960
ggcgaacuca aggagcccac gecceggcace ugggaugacg ccaucgccac cugggaaaag 1020
aaggucgagg acgccaagca agaacucaag accaagguga aggccaacgu cgaucagaug 1080

aagggcgecu ucgaccucaa ccuggeggaa ggeggeggge aacugeccug cgaguccaug 1140

accauuuggg gcaaguccua cucccucugu aucuccgacu acgcecggeca acucuccage 1200
cugcgegugg cgcugcugcou gauggecgeg cugaucgcecg cccucauucu gcugaaggac 1260
uga 1263

<210> SEQ ID NO 72

<211> LENGTH: 1284

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa
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<400> SEQUENCE: 72
auggccgucg ccccuggugu guuguugcecag ccgacgccug auguaaagcc caaggccgcu 60
gcgccgaaga gccagcagaa aacgccugag cccaguaacg acaagacuuc cagcuucucc 120
gacauguaug ccaaggagac cgcgaagaag cccgccgagce gcgcecgacgg ucccgcgaag 180

gguucgeggg acaagccacg ggacgcecgge aaggacgeog ccgaagegca gocgacggau 240

gecgucagge agcecggcecgu ugcecgaagac ggcaagcocuu ugccggecga cggecaggec 300
aaggccgacg gcgaagauaa agucgaaacg ccggucgauc cgcugcaauu geucggecuc 360
ggeggugecg uaccguugceu cgacgagaau acccaggcga cuuugcugeco aceggeegug 420
ccgacggeca gcagugoucce ggccagocuu accgaageca geagcegacce gacccugguc 480
aagcucaacg gcgugecgge ggugaacaug gceccuggage agggegecca ggacgecgeg 540
cagacggcga aaggcgggec ggcgaagage gcocgauccece gecaggcegaa ccucggegau 600
geccuugecg gecugaccuc ggauuccuug accaaggcecg ucgacggcaa ggegeucgag 660
geccaguuge agcagaccge cgagceeggeco gucgcecageg ccgecuccga gagecugeug 720
gagagcaagg cggaaccceg cggugaaccu uucgceggeca agcucaacgyg gcugacccag 780
gecauggege aacaggceccu gaccaaccgu ccggugaacg gcacggugeco cggecagecg 840

guggcgauge agcagaacgg cuggagcegag gcogguggugg accgggugau guggaugucc 900

agccagaacce ugaagucgge ggagauccag cucgaccceg cegageuggg acgcecuggac 960
gugcgcauce acaugaccge cgaccagacc caggugaccu ucgccagucce caacgeegge 1020
guucgcgacg cccuggaaag ccagaugcac cggcugcegeg acauguucag ccagcaggge 1080

augaaccagce ucgacgugaa cgucuccgac cagucgcugg cgceggggeuyg gcagggcecag 1140
cagcagggeg agggeggauc ggcgcegegga cgeggceuugyg cceggegagge cucgggegau 1200
gaggaaacce ucgccggagu cagcgagauc cgcagecgge cgggugeguc ggeggcegege 1260
ggucuggucg acuacuacgc cuga 1284
<210> SEQ ID NO 73

<211> LENGTH: 1287

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 73

augcuccged Uuccuuccucu ccugcuauce cucgecuguce ucgeuccgge cuucgecgac 60
gagcgegecg acacccaacg ccagcuggaa cagacgcaga aggacaucgyg cgagceugaag 120
aagcugcugg acggcaucca gcaggaaaag ageggoguge agaagcagceu gaaguccace 180
gagaccgaga ugggcgaccu ggaaaaacag aucaaggccc ugcaggacga gcuggacaag 240
agcgaagccg agcugaaacg gcuggauggg gagaaaaaaa aacuccagga cgcegcegcauu 300
gagcagcage gccuccucge cauccaggece cgcegeggecu accagagugyg acgcgaggaa 360
uaccugaagc ugcugcugaa ccaggaacac ccggaaaaau ucagccgcac ccucaccuac 420
uacgacuaca ucaacaaagc ccgucucgaa cagcucgcca gcuucaacga aacccuccgc 480
cagcuggcca acgucgagca ggacaucucu gcgcagaaag ccgaacaacu gagcaagcaa 540
ggcgageugg acagcecgeeg cgaggcegcug gcagcgacee gcaaggageyg ccagcaagec 600

cuggccaage ugaacagcga cuaccgcgaa cgegaccaga agcucaaguc ccgccaacag 660
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gaccaggceceg agcuggccaa gguacugcedyg accaucgagg
cgcgaageceyg ccgecgaegge ggagegegag cgecagegeg
cgugcgegeo agcagcagge cgeccccgga cgagucacca
cegggecage uggucucaag cacuggegeg gucuacggeg
ggcaagcuge cguggcceggu gaauggcecoge gucguggege
gacgauccge gggcgaaaug ggacggcgua cugauuucgg
cgegegguge acggceggacg cgugguauuc gccgacuggu
gucauccucg accacggugg cggcuaccuc agccuuuaug
aaagacgccg gcgacaccgu gaaggcecgga gacccgaucg
ggccagagua gceccggecgu guacuucgee auucgccauc
acuaccuggu gccgegcaca gggauag

<210> SEQ ID NO 74

<211> LENGTH: 1707

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 74

augcaaagac ugucgcguau cggccgcaac acccucgeeg
cucagcgecu gcaaccaggg cgacgaugeg ccgaagecug
gecgecaccga gcauggcouge acugagcauc ccgcuauged
aucgaccagg acgccaagcu gcucgugecg uucgacaacg
agcgecuace agggcacccu gauggeggeg cgegaggage
aaggacggca agguguugcg cgacgauauc ggcgaagecce
cucuauggcu ucguccgega uggcaaguac ggeguggucg
caggcgeoge guuucgacga caucuaccce aacagugcca
aucgauggca agcgcggcau ccucgaugece aagggcaage
gacaccacce uggucaacgg cagcgucgec gaacacggug
ggcgaggaga aguggaucau caaccucgcu accggcgaac
agccugggeyg accuccacga cggcegugaug agegecageg
cugguggaug ccaagggcga cguggucggu gacggcaaga
cecggecaacyg gocuggucge guuccgegag aaguacgaca
uaccagggca agguggcgau cgccgeccag uucgcecgguu
ggegggeugg cccagcageg cauggaagau ggcucgucgg
cgcageggeyg ccuggaaggu gcagecgeag uacgauucgg
gegeuuggeu acaccgucga cgugcececegge cuggcugeag
uucagcegecg acuucggcau cuucaaccuc gacgaaggca
uaugcgcaga ucggcgegcou gggcaacgac cuguucgucg
cagaagaccg ucagcuucau ggguucggaa agccagguge
cgcageggea agaugcugcou ggagecggac gaacugauca

ggucguuuce uggaaggucu cgacgguaug gacaacgcug

aaacccugge ccgecaggec

cgecuggeege cgaacgcegag

gecegecgeg cgaaccugeg

gegeguuegg cucggeccge

geuucggeag ccagegegge

cgagegeegg cagcaccguc

ugcgeggage cggcecuguug

gccauaauca aagccugeug

ccaccguugg aaccagcegge

agggccgece ggeggacccu

ucuccguuuc caccuugcuc

cggcagucge gccgcaaccg

ucaacggcca gugcgeggug

acuacgacaa uaucgucgcc

geuggaaccu gauccaggceg

ugucgcugcu cacccccaac

acggccaggg caaggaaguc

acgaauucau caucuacgag

agcucaccga ggcgcucuac

geuugaucag cgccgagegu

agaaggccgu ggccuacgag

ucaucggcaa gggcucccaa

gcuacgauua ccugggcace

gececugugg cuaccucgac

geggegecuu cggcaagceag

gcaaguacgg ccugaucgau

ccgacagege cggecucace

ucggcegugag caccggecug

dcgagugggu gaagcecgggu

uggcgaagaa gggcgggecy

cggugguggg ccugauggac

gcauccaguc ugcuuaugac

cccacaccgu guugcucgau

720

780

840

900

960

1020

1080

1140

1200

1260

1287

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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cgeccagggac gcacgcuggu uccagoegeuc uggcagaage uggaggugaa uccgcagceag 1440

gguuacauce ugggcuacga agucagceggce acuggcgacg aggcgacgga aaccuugege 1500
gecacuguacg accugaacgg caagccegcege uucaccgugg ccaccaccga uugeggegec 1560
gaacaguugce ucgacggcaa uggcaaggcyg aucuggcecge aggacccgac cccguauuge 1620

cagucggacg acgagcagga cgacgaaggc gagccggage aggagcecgge gcccgucgaa 1680
gagagcgagg aaaccagcga gagcuga 1707
<210> SEQ ID NO 75

<211> LENGTH: 1740

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 75

augcuucgee ccgecagguc ucucucgcuc ugcuccgeoe uggucauccu gcucgecgee 60

uguggcgagg gcgaaccgcou gcoucceggeo gaugcegaeged ugccugacgyg cgegegeuau 120

cgeggaegage ugguggacgg gogecuggaa ggecagggece ggcuggacua cgacaacggce 180

gecugguacg ccggecgcuu cgagcaugge cugcugcacg gocauggcac cuggcaggge 240
gecgacggea gecgcuacag cgguggcuuc geggcecogged uguucgacgyg ucagggacgc 300
cuggcgaugyg ccgauggcag cgucuaccag ggegguuuce gecagggecu guucgaugge 360
gaaggcagcee uggaacaaca gggcacucgce uaccgeggeg guuuccgcaa gggecuguac 420
agcggecagg gcacgcugga cggcagegau ggcagecgeu accagggeag cuuccgcecag 480
ggcegecugg aaggcgaagg cagcuucage gacagccagg gcaaccagua cgecgguacc 540
uuccgegacyg ggcaacugaa cggcaagggyg cgcuggageg ggcccgaugyg cgaccgeuac 600
gucggccagu ucaaggacaa ccaguuccau ggccagggge gcuacgaaag cgecagegge 660
gaugucugga ucggccgcuu cagcegaagge gcegcugaacg gecccggcega gcuucucgge 720
gecgacggea gecgcuacceg cggegguuuc caguucugge gcuuccaugyg ccagggecug 780
cucgaacaac uggacggcac ccgcuacgaa ggeggceuucg cegecggege cuaugecgge 840
caaggcaccce uggaccgege cgacggcage cgugageagg gacucuggge cgacggcaag 900
cgcauccgeg acgccgecgg caaggoccug cccgacacuc uggaagucgg ccuguuggec 960

cagggucgcece ugcucgacga agaacugege aagaucccegg ccucgacgece ggccagcegaa 1020
cucuaugcce ugagccuggg cggcegaugge cgecagggeg uguuccugeg cgaggecgau 1080
uacgceggeg accugcucgg ccagoguuuc gecegcoucgug gogugauucyg ccuggucaac 1140
caccgogace acuucggega ccgecogeug gcuacceggg aaagecuguce ccgegecgug 1200
cgcacccugg ccgaacgcag cgggccggaa gaccuggucu ucaucuaccu gaccagcecac 1260
ggcuccageg accaccaguu ggcccuggac augcccegged ugaaccucgyg cgaccugecg 1320
gecgeggaac uggccgaacu gcoucgegecg cugegecage gcegacaaggu gcugguggua 1380
ucggccugeu acageggggg cuucaucceg ccgcugaaag acgaacguac ccugauccug 1440
accgeagage gugecgacag ggucucguuce ggeuguuceg acgacgceega cuucaccuau 1500
uucggecgeg ccuugcugge caaugegcug aaccgcaccg acgaucuguc caaagoeguuc 1560
gaacuggcga aagaggaagu gcgucaaagdg gagaaggagg aagguuucga agcuucggaa 1620

cecgcaagocu gguuaccgga acgcegugeuc gegeacugge ggacgeugeg ggggcagceaa 1680



US 2018/0201656 Al Jul. 19,2018
179

-continued

gecgagegeg cgcucgegue ccegggaagga aaaaccggeg agggegeggce gggcaaauag 1740

<210> SEQ ID NO 76

<211> LENGTH: 1866

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 76

augcugcaga acaucaggga uaauucccag ggecuggaucg ccaagaccau cauuggcegug 60
aucaucguuc uccugucgcu gaccggcuuce gacgegauca uccgggecac cgaccacucce 120
aacguggcceg ccaaggucaa cggcgacgau aucagucuca augaagucca acaggccgug 180
gacaugcagce gucgccagcu gcougcaacge cugggcaagg auuucgaucc auccaugcug 240
gaugacaagc ugcucaagga agcggceccug aaggggcuga ucgagceguac ccugeugouc 300
caggcogeca aggacgacaa guucgccuuc uccgaccagg cgcuggacca guugauccug 360
caaacucccg aguuccaggu cgacggcaag uucaacgcegg aucgcuucga ccaggucauc 420
cgccagauga acuacagecg caugcaguuc cgecagauge ucggcecagga aaugcucauc 480
ggccageuuc gegecggecu ggegggeace gguuucguca ccgacaacga auugcagucc 540
uucgcucgee ucgagaagca gacccgcegac uucgccacee uggcgaucaa ggecgacgec 600
uccaagagca gcgugagcga cgacgaggug aaggccuucu acgaaggcca caagagegag 660
uucaugacuc ccgagcaggu ggucgucgaa uacguggagce ugaagaaguc cuccuucuuc 720
gaccagguca aggugaagca ggaagaccuc gaggcgcugu accagaagga aaucgccaac 780
cuuuccgage agcgcgauge cgcccacauc cugaucgagg ugaacgacaa ggucggcegac 840
gagcaggcca aggcgaagau cgacgagauc aaggcucgec uggccaaggyg cgaggauuuc 900
gecgegeugg ccaaggaguu cucccaggau aucggcucgg cegecacegyg cggegaccug 960

ggcuacgceeg gucgeggcegu guacgaccce gceguucgagg aggcegcugua ugegeugaag 1020
caaggugagg uauccgecce ggugaagacu ccguacggeu accaccugau caagceugeug 1080
ggcgugcagg cgccggaagu accgagcecug gaaagccuca agccgaagcu cgaggacgaa 1140
cugaagaaac agauggucga gcagcgcuuc gucgaggcua ccaaggaccu ggaaagceucce 1200
gecuacgaag ccgcecgaccu gagecagceceg gcegcaggaaa ugggccugaa gguccagacc 1260
agccageogu ucggacguuc ggggggegac ggcaucgeug ccaaccgeca gaucgugceag 1320
accgcguuca gcgecgaggu gcuggaagaa gecgecaaca guggcegecau cgagceuggau 1380
ceggacacceg ugguggugou goegggucaag gaacacaaca agccgaagga gcaaccgeug 1440
gagcaggucg cggcgaacau ccgcegagcege cuggcecgeog aaaaggccge cgaggaggeg 1500
cagaagcgug gcgaggoccu gaucgcagag cugcgugaag gecguaccuc uuccgcageg 1560
ggugagucgu ggaaaguggu cgaggcggeco ucccgeggee acgaaggcegu cgauccgaaa 1620
cugcuccagyg cgguguuccg caugcagegu ccggaggeca aggacaagece uucguucucu 1680
ggcgugacce uggccaaugg cgauuacgug gugauccgcc ugaauggcegu cagcgagecg 1740
gaggaggcua ucuccgacga cgagaaggcc auguaccgec gcuuccugge uucgegeage 1800
ggacaggcag acuucgccge cuuccgceegu caguugcagg acaaggcgga agucgagaaa 1860

uacuga 1866

<210> SEQ ID NO 77
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<211> LENGTH: 2067
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 77
auggauauga cgucgcugau gccccuccug cugggagugyg gecuggucgu ucugcugguc 60
gugggccuge uggceccuguu caaggocuuc uacaucaagg ucccgcaagg caccgcegeug 120
aucgucaacg acaugucguc gacgcccaag gugcauuuca ccggugcegceu ggucuauccyg 180
gugauccace ugaaggaguu caugcgcauc ucgcugauca cccuggaggu cgaccggege 240
ggcaaggacyg gccugaucug ccgcgacaac augcegegegg acaucaccgu ugcecuucuac 300
cugcggguca acgagaccca ggacgacgug cucaaggugg ccaaggccau cggcgucgac 360
cgugcuuccg accguucggce ggugaacgag cuguucaaug ccaaguucuc cgaggcegcoug 420
aagaccgucg gcaagcaguu cgacuucguc cagcuguucg agaaucgcca ggacuuccgu 480
gaccgcauca ucgaggugau cggcaacgac cugaacggcu acguccugga agacgucgec 540
aucgacuacce uggagcagac cgcgaagaac ucgcuggacce cgagcaacau ccuugaugcce 600
gagggcaucce gcaagaucac cgagcugacc gccacccaga acgucaucac caacgaacug 660
gagcgcaacyg aagagcugge gaucaagaag aagaacgucg agacccgega ggeggceccug 720
geecuggage gcecagcagge ugacgecgag geccggcaga agcgcgagau cgagaccauc 780

cgugeccgeg aggaagcegga aaccgegegg gucaaggaag aggageggeu gaaggcecgag 840
caggcgegga uccaggogca gcaggaaauc gacgugegea cegagaacca ccagegegag 900
gucgaggugg cgcagcagaa ccgcecagege geggugguca ucgaggugga gaaggucacc 960
cgegecaagg accuggagau cgucgecege gagegugagg uggageugca gaagaucgag 1020
aaggaaaagg cgcuggaaga gcagcgcaag aacauugcca augugauucg cgagegeguc 1080
gegguggaaa agaccgugge ccaagaggag gagcggauca aggaggugeg cgagguuucc 1140
gaggccgage gggucaagca ggugauacug cugcaggccoe aggcggaagce cgagcaggag 1200
cugguacgcece aggucaagca ggcggaagece gacgaggecce geuccaagcea caaggceggug 1260
gaaaucaaca ccauggcgca ggccgagcug gaggceggcogu cgaagcaggce cgaggcgaag 1320
aagcgucugg ccgagggcau cgaggecgag cgegeagege cgggecugge cgaugegegg 1380
gugcuggaag ucaccgccge ggcgaaggaa aaggauggcu uggcagegge goeggguacgu 1440
gecgaacaac ugaucgccga agccagggge gacgaagage goggecugge cgacgeccgg 1500
gugcucgagg cgcaggccge ggccaaggag aaggacggece uggccgaagce caaggugeug 1560
gecgagaage ucggegecca ggcegegegge gaggagcage ucggegegge caaggcecaag 1620
gecaccaagg accagggcag cgcggaageg gaaguacuge ugcagcegocu gaaugcecgag 1680
gecgagggge uuggcaagaa guucggcegeco cuggaugcecoc ucagegacag cgeucgecag 1740
cacgaagagu uccgcaugca gcuggagaag ageuucgagg aggecaugge ggccaucgece 1800
gegaacaagg acaucgccaa ggaccaggece gaggugcucg ccaccgcgcu gggcaaggeg 1860
aacaucgaga ucgucggegg cgagggcgac uucuucaacu ccuucgcecaa gucgcugucg 1920
gugggcaagg ccaucgaagg uguggucggce aagagcccgg uggugcagga cguccucgec 1980
cgeccugouca acggcecgugg cgcagoecgcu goggugauge cggaacgcaa gageggecac 2040

gagaacgagc cggcggcgga agucuga 2067
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<210> SEQ ID NO 78
<211> LENGTH: 2229
<212> TYPE: RNA
<213> ORGANISM: Pseudomonas aeruginosa
<400> SEQUENCE: 78
auguaccccee aauuccgucg cggccaucuc gecgeugecog uccuuuucge uucaucgage 60
cugcugggeg ggcaggecocu ggccgaggac gagcegcecugyg aagaacugga cgaacgcgcece 120
gaaucggugyg uccagcuggg ugacgaggug gugcugggca ccgccgaaca ggagcucaag 180
caggcaccgg ggguauccau caucaccgec gaggacauca ggaagcgcecce gccggugaac 240
gaucucuccyg agaucauccg caccaugcecce ggggucaacc ucaccggcaa caguuccagce 300
ggccagegeyg gcaacaaccg gcagaucgac auccgeggea uggggecgga gaacacccug 360
auccuggucg acggcaaacc ggucagcucg cgcaacucgg ugcgcuacgyg cuggcegegge 420
gaacgcgaca cccgeggcega cagcaacugg gugcecgecgg aggaggucga gcegcaucgag 480
guccuccguyg ggceccgegge ggcacgcuac gguuccggeg cggcegggegg gguagucaac 540
aucaucacca agcgeccgac cgaucguuug cgugguucca ugacgguguu caccaacauu 600
ccggaaageu ccaaggaugg cgccacgege cgegecaacu ucagecuuag cgggecgcoug 660
accgaagccu ugagcuuccg cgcguacgge agegcgaaca agaccgauuc ggacgauacce 720
gacaucaacc ucggacauac cgucaacccg agccguaccg uggcecggacg cgaaggggua 780
cgcaaucgeg aucucagcegg gaugcugucg uggcagguga cccccgacca ggucgucgau 840
uucgaagcegyg gcuucagcecg acagggcaau aucuaugcecg gcgauaccca gaacaacaac 900
ggcaccgeca auacccaggg acucgcecgac gacggugegg agaccaaccg cauguaucge 960
gagaacuacg ccaucaccca caacgggacce uggucguucg guacuuccag guucgucgec 1020
caguacgacu ccacccgcaa caaccgucug gaggaggggce uggccgguuc cgucgagggg 1080
cagaucggeg ccgaccguuc guucagegec agcaagcugg agaacuaucyg ccucagegge 1140
gaacucaacc uuccguugca ugcguuguuc gagcaggugce ugacgguggyg cgcggagugg 1200
aacaaggaaa cccucaacga cccguccucg cucaagcagg gceuucguggyg aagcgauagce 1260
uugccgggga ccccecgegge cggceucgcga agceccgaaaa gcaaggcegga gauccgcegeg 1320
cuguacgugg aagacaauau cgaacugcge cecggcacca ugcucacccece cgggeugege 1380
cuggacgauc acagcgacuu cggccugaac uggagceccga gcecugaacgce uucccaaacg 1440
cucggcgaau acuucacggu caaggccggu aucgcacggg ccuucaaggce gcccaaccug 1500
uaccagagca acccgaacua ccugcucuau acccguggca acgguugecc gauccagacu 1560
agcagcggeg gougcuaccu ggucggcaac gagaaccugg acgccgagac cagcguaaac 1620
aaggaacugg gcaucgaguu ccggcgegau ggcugggucyg ccegggoucac cuacuuccge 1680
aacgacuaca agaacaagau cgucgcgecg cuggauguca ugggacagac cgggaccgge 1740
aacaacaucc ugcaauggag caacgcgaag aaagcagugg ucgagggcecu ggaaggcaac 1800
cugcugguce cccugcacga ggaccugage uggagcacca accugaccua uaugcugcaa 1860
uccaaggaca aggacaccgg caacccgcuu ucggugaucc ccgaguacac ccugaacucg 1920
acccuggacu ggcaggecag cgagcgucuu uccacccaac ugaccagcac caucuacggce 1980
cgccaggage cgccgaagca uggcaccage cgcaacacge cgguggucuc gcgaaaagag 2040
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guggguaccu auggcaucug gggcgucagce gecggcouaca ccuucagcega gaaccugage 2100
guacggggceyg ggguaagcaa ccucuucgac aagcgcocugu accgcecaggg caacuccuuc 2160
gacgccggeyg cggcaaccua caacgagcecg ggucgogocu acuacguuuc gaugaccacce 2220
ucguucuga 2229
<210> SEQ ID NO 79

<211> LENGTH: 2241

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 79

auguccucac gcgeocuuce cgeoguucce uuccugeuge uguccaguug ccugceucgec 60
aacgccguac acgccgecgg ccagggegac ggeuccguca ucgageuggdg cgagcagace 120
guggucgcca ccgceccagga ggaaaccaag caggcegcecgg ggguuuccau caucaceged 180
gaggacaucg ccaagcgacc gccgagcaac gaccugucge agaucauccyg gaccaugecg 240
ggggucaace ugaccggcaa cagcuccage ggccagcegug gaaacaaccyg gcagaucgac 300
auccgeggea ugggoccgga gaacaccceug auccuggucg acggcaagece ggucagceucg 360
cgcaacucgg ugcgcuacgg cuggcgegge gagegcegaca gecgeggega caccaacugg 420
gugceggecg accaggucga gegcaucgaa gugauccgeg gecceggegge ggegegeuac 480
ggcaacggceyg cggcgggcegg cguggugaac aucaucacca agcaggccegyg cgeggaaacc 540
cacgguaauc ucagcgucua cagcaauuuc ccgcaacaca aggecgaagg cgccagcegaa 600
cggaugagcu ucggucucaa cgggccgeuc acggaaaacce ucagcuaccg cgucuacggce 660
aacaucgcca agaccgacuc ggacgacugg gacaucaacg ceggccacga auccaaccgu 720
accggcaage aggccggeac ccuccecgece ggucgegaag gegugegcaa caaggacauc 780
gacgggcuge ucagcuggeg ccugacgcce gagcagacce ucgaguucga ggecggeuuc 840
agccgecagg gcaacaucua caccggcgac acgcagaaca ccaacagcaa caacuacgug 900
aagcagaugce ucggccacga gaccaaccge auguaccgeg agaccuacuc ggucacccau 960
cgeggaegaau gggacuucgg cagcucgeug gocuaccuge aguacgagaa gacccgcaac 1020
agccggauca acgaaggcecu ggcoggegge accgaaggua ucuucgacce caacaacgcce 1080

ggcuucuaca ccgccacccu gegegaccug accgeccacg gcegaggucaa ccugecgeug 1140
caccugggcu acgagcagac ccugaccceuc ggcagegagu ggaccgagca gaagcucgac 1200
gaccccageu ccaacaccca gaacaccgag gaaggceggou cgaucccegyg ucucgecgga 1260
aagaaccgca gcagcaguuc cucggaegegg aucuucucge uguucgcecega ggacaacauc 1320
gagcugauge ccggcaccau gcucacccca ggccugegou gggaccacca cgacaucguc 1380

ggcgacaacu ggagcccauc gcugaaccug ucccacgcge ucaccgageyg ggucaccecug 1440

aaggccggua ucgcocgege cuacaaggec cccaaccugu accageugaa ccccgacuac 1500
cugcucuaca gccguggeca ggguugcuac gggcaaagea ccaguugceua ccugegegge 1560
aacgacggcece ucaaggccga gaccagegug aacaaggaac ugggcaucga guacagccac 1620
gacggccugg uageggggcou gaccuacuuc cgcaacgacu acaagaacaa gaucgaaucc 1680
ggccugucac cggucgacca cgccagegge ggcaagggceg acuacgccaa cgeggegauc 1740

uaccaguggg agaacgugcc caaggceggug gucgagggec ucgaaggcac ccugaccecug 1800
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cececcuggecog acggccugaa guggagcaac aaccucaccu acaugcugca aucgaagaac 1860
aaggaaaccg gcgacgugcu cucggugacg ccgcgcuaca cccucaacuc gaugcucgac 1920

uggcaggceca ccgacgaccu cucgcugcaa gccacgguca ccugguacgg caagcagaag 1980
ccgaagaaau acgacuauca cggcgaccgu gucaccggca gcegecaacga ccagcucucg 2040
cccuacgeca ucgecggocu cggcggeacce uaucgguuga gcaagaaccu gagcecucgge 2100
geeggeguceyg acaaccuguu cgacaagcege cuguuccgeg ceggcaaugce ccagggogug 2160
gucggcaucyg acggggccgg cgcggcgace uacaacgage ccggacggac cuucuauace 2220
agccugaccg cgucguucug a 2241
<210> SEQ ID NO 80

<211> LENGTH: 2355

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 80

augucccogu cacgcegeccu gucgeaogeue agecgegeee ugcuccucge cugecucgge 60
ggucceguce ugguuuccge cggcagegeo ugcegcecgeog agauccgcac cgaugeeage 120
caguacuacc gccugecuge cgagecgeug gagcaggege ugaaccaccu aggccgecag 180
geeggeguge ugaucgcecuu cageccggaa cagaccgeog cgcgacgcag ccaggegeug 240
gacggcgagu acacccugga ggaagceccug gecegeccuge ucgucggouc cggecuggag 300
gegegegece geggegacgg cgccuacace cuggaagege ugccggugga agacccggecd 360
aaccugcagg cgcucaccgu ggucggegac uggcuggeeg acgecagege cgecgacguc 420
uucgagcauc ccggugegeg cgacgugguc cgcecgcegage aguuccaggce ccaaggegeg 480
gecagcaccee gcgaagugcou ggagcgcauu cccegggguca gegcegocgau caacaacggce 540
accggcageco acgaccugge auugaacuuc ggcauucgeg gecucaacce gegecuggeg 600
ucgcgceucga cggugcugau ggacggcauc ccggugceccu ucgececcua cggecageca 660
caguugucge uggcgeoggu guccaucgge aacauggacg cgguggacgu gguccgegge 720
ggeggegegg ugcegcuacgg gecgcagaac gucggceggea ucgucaacuu cgugaccecgg 780
gegauccceeg aggacuucge caccaagcuc gacgugcaca gcgaacucag ccccageucc 840
agccaggacyg gccugaagac cacccacaac gugcugaucg geggcacegg cgccaacgge 900
cucggaggeg cccugcucua cuccggeace cgeggeggeg auuggegega gcacagcegau 960

acgcggaucg acgaccugau ccucaaggge cgeuuccage ccagcgacga acacacguuu 1020
ucggcgauga cccaguacua cgacggcgag gccgacauge ccggeggocu cggeacegeg 1080
gecuaccacg acgacccgua ccagucgacce cgucccuacg acaaguucug gggecgeagu 1140
acccuggeca gcgccagoua cgaauacace cccaacgceca gecagaagceu caacgucace 1200
ggcuucuuca ccaagacccu gegcagegge uaccucgacce agggecgcaa ccucaccecug 1260
ucgcegegeg aauvacugggu gegaggcecug gaaacccgou ucagecaggyg cuucgageug 1320
ggcgaaaguc gccacgaagu gggcaucgge caccgcuacg ucaacgaagce cagccacgag 1380
cugcgouacu ggacccgege cgacagegge cagcuacccea geaccggeag ccgcaacgac 1440
cgcgacacce gcoggcageac cgaagccaac goguucuaca ucgacgaucg caucgacauc 1500

ggcaacugga ccaucacccc cggcauccge uacgagaaga ucgauuccga acagaagaac 1560



US 2018/0201656 Al Jul. 19,2018
184

-continued

cugcugaaga acagcaagga cagcggecge uacaacgccu cgceugecgge gceucaacgug 1620

aucuaccacce ucacgccgag cuggaaccuc uacgecaaca cegagggeuc guucggcace 1680

gugcaguaca gccagauggg caaggcggug cgcageggeg acaucgagec ggagaaggec 1740

cgcaccuggyg aacucggcag ccgcuacgac gacggcaucce ugcegegecga acugggegec 1800
uuccugauca acuucgacaa ccaguacgag agcaaccagce agaccgacag cgugaccgec 1860
cgceggcaaga cccggcacaa gggcaucgag geggegaucg ccuacgaccu ggecgaucuc 1920

gacccgeuge ucuccggcuu cgacgucuau gccagcuacg ccuacgucga cgcgagcauu 1980
cgcgaagacg ggccgaacaa gggcaaccag gugccguucu ccucgaagca caagggcace 2040
cuuggegeca acuaccgcac cggcgecugg agcuacaacce ucgacggcag cuuccagace 2100
agccaguacg ccgacaacgc caacaccgag agcgaaageg ccgacggcag caccgggcegg 2160
aucgeccggeu ggauggucug gagcgegege ggcaccuacyg acuucggecce gcaacugaac 2220
gaccucaage ucggccuggg ggugaagaac cuguucgauc gecgcuacua cacccgcoucyg 2280
uucgacgaca acaacaaggg ccucuacguc ggccagecge gcacccugua cguacaggec 2340
ucggucgguu ucuga 2355
<210> SEQ ID NO 81

<211> LENGTH: 2556

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 81

augaccuuge cuuucacceg cgccgocugg cgeccgeugu guuccgeege cgugeucgge 60
gecgeguugu gggccgecgg cgccagegeu gecgaacgac gcuucgaccu geeggegeag 120
cegouggecg ccucgcuguce gogocuggeg cagcaggege agguccaggu geuguucgac 180

gagucgcuce ugceggggcecu gegegeucey gegcougageg gcagcuacgyg ggugegegag 240

gegeuggage gguugcuggu cgguuccgag cuggagcugg uggaggeggyg cggeggeuac 300

guggugegee ggegecaggu cgacgcecuac agcgacaacg cgcugcaacu ggacgegeag 360
accaucgucg gcaacggucg cgaaguggac gccagcaacg ucggceguuc gacccugace 420
cggcegggaua ucgaacgcca gcaggceggac aacaucccca gecugeugea gacccugecce 480
ggagugacca ugggcggcuc gceccaagcceg ggcggacaga ccaccaacau cuggggecug 540
ggcgacgecg aggacgugec cuauacccug gacggcegege agaagagegyg cuucgagege 600
uaccagcagg gcaccguguu caucgaaccg gaaaugauca agcgcaucga gguggagaag 660
ggaccgcacu cgguguucac cggcaauggce ggcuucggeg gcaccgugca cauggagacc 720
aaggacgcge cggaccugou goegcegaagge cgegacgucg gegecaugceu caaguacgge 780
uaucacucca acgaccagca gaagaucuac uccggcgeog uguucggucyg cagcgaagac 840
cgecegaegueg augcccugou cuaucucaac ggucgegacg gecgcegacau gaagceuggece 900
gacaaccuge cgcugucgec caccgacuac ccgaucaacc ccaagcegocu goccaacage 960
geccaggacg agaagaccgg ccuguucaag cucaaccuge accccaccga ggagceacgac 1020
cuggguuuca ccuaccugeg cucgaaaage ucgcgcugga cgeceguucuc cgcecagceage 1080
uacccgacce cgecgageca guggaccauc gaccgcuacg gcuacgagcu gggecugace 1140

cgeccugougyg cccaccgega uaccaccgac accaccugga ccggcaagua caacuaccau 1200
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ccgouggaca accccuggau cgaccugeaa cugagcuauu cegacgeecg caccgagceaa 1260
cucgaccguc gcgaggacac cgccuucuac cagcucgeca cegguggeaa geggaugegu 1320
accgaguacce aggacaaggu ccuggaacug cgcaacacca gecguuucga uaccggageg 1380
cuacagcacg agcugacccu gggcegeggeg cugcacaage acaagegega cauccucaug 1440

cacaugcegg gcaagaccua cgagaccecg cgcuacaauu acggcuggceu gcaaccggcea 1500

uucaugecegg ccggcaagca ggacacgcag agcuucuaca uccaggacgc gaucaccuac 1560
ggcagccuga ccgucaccee aucgaugcege uucgacagceg ugcgcaacga cggccaggec 1620
aaccuggege cgaucuacga caaucccaag cucggccaug acuaucgege ccagaccuac 1680
uccggeuggu caccgeggceu gucgguguuc uggaccgcega cgccgaaccu ggeguucuuc 1740
gecgacuaca ccgagaccug gegagegceceg gugaucgacg agcaguacga agugcagaac 1800

aguucgacca ucgguggcag cagccgegac cuggacgcecg agcgcaucca ugcgauccgu 1860
ggcggcageyg ugaucaaccu gcecggaccug cuggucgecg gegacagecu gcagauccge 1920
accacguugu uccagaaccg caucaaggac gagauauucc gcacccgcag cgucggcuge 1980
cgccagcagu cgaucgacaa cggcaguauc ggugguagcou geggcgacau gceugecgcoug 2040
agcaacuacc gcaacuugcc gggccugacce aucaagggcou ucgagaucga gagcuucuac 2100
gacagccage ggcuguucgg cagccugucce uacucgugga ugaccggcaa gcacgauggg 2160
gecuacagea aucccugggg accgaacgug ugggcgegeg acaucccgec gecgaagugg 2220
guggccauge ucggccugaa gguuccggaa ugggaugceca agcucggeug gcagggcgag 2280
uucgugegea agaccgaccg ccugceccage gaucgcuaca geggcegggau ggguaccggu 2340
uccggcgaua ucuacuggga ucacgcggcec aacgacagcu acgacacuca ucggcuguuc 2400
geecgaguggyg uccceggccaa gcougggecug aaggacacce gcaucgacuu caccguggac 2460
aaccuguuca accgcuccua ucgccagecg cugggceggeg accuggucua cagccaggga 2520
cgcaacgcca agaucagcgu cacccaguuc uucuga 2556
<210> SEQ ID NO 82

<211> LENGTH: 2643

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 82

augcaccgau cgcuccacac cgacgcegecg cugggegeeg cecugeugeu ggeccugeag 60
cucgcucceg gcagcegecge cgeggoeggag gaacaggege cugucgacce geccacgguc 120
caguugcaac gaaucgaggu gaccggcage gcgauccgece gggucgauge ggaaaccgceg 180
gugccgauca geguccugeg cgccgaggag cugcgccaac agggcgugac cagcaccgag 240
gaacugaucg gccggcuuuc cggcaaccag ggcguauaca acuccagucyg cucggucgge 300
agcgecacceg gcoggogocuce guucgecgac cugcgeggaa ucggcgegaa caagacccug 360
gugcugcuca acggccggeg ccuggcegaac aaugccaucg acggcuccge gguggaucuc 420
aacaccauuc ccuucgccge caucgacegg gucgagguge ugcegcegacgg cgcecuccgeg 480
cuguacggca ccgaugcecau cggceggggug aucaacuuca ucaccegcaa gagcecugaac 540
gaaggccegeu ucgacagcegg cuacgccuce cccacccacg acggeggegyg caaccagege 600

aacgucagcg cuagcugggg cuucggegag cuggaggagg aucgcuucaa ugucuucgceg 660
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guggccaacu acgacaagca ggagcgccuc ggcegccaagg accgcggcua caccuacaac 720
uaccagccgg gacgcggocu cgacuacagce uccggcaccg ccuucccecgg caacuggagce 780
cagggcgcca acgccagcaa uccgcuggoc gcocggaegguu gcaagggcegce cgaccugauu 840
cecgegecaacg gcaucugcecg gcagagcocug uggcgcuace ucgaccuggu gccggaaacce 900
gagaagaccu cgguguucag ccgcgccacce ggcaagcugg ccgacgagca caacgucagce 960
cuggaguacu ucuggucgcg cagcgacaac gcuacccagg ucggcccagg gacccucacce 1020
ggccugcaga ucgaucccgg caccgccuuc uaucccggca acggcaucac ucccggaccc 1080

ggeggeuucg uccucgaccee gagecggceceg guggagguca acuggcgaca gagcgugeuc 1140
gggcegegee ugcaauccuc gcagaacace ggccagceged ugcugoucgyg cuucgacgge 1200
caguucgcceg gcugggacua cgauaucgge gccucguaca accagaacaa gguggucgac 1260
cauauccaca gcggcuacgu cgaugaucge gecgecgecee ucggcaucge caacgggacg 1320
cugaacccgu ucgggeogea gaccgacgcee ggecucgecu accucggeag ccaugeccug 1380
agcggogacu uccguaccuc ggucggeege gucaagggece uggacgceecg cgcecagecgg 1440

gagaucggceg acugguucgg cgcegggcecyg geggoccugg cgcugggegyg cgaguuccge 1500

aaggaagcgu uccaccagga cauccaggac uucgecggea acgugcagag ccucggceguc 1560
gauccegecg ccacggucag cggcgagcege aaccugaagg cgcaguacgc cgaacucaac 1620
gugcegguge uggacagccu ggaacucage gceggcgauce gccacgacaa guacagegac 1680
uucggcagea ccagcaacce gaaauauucg uuccgcuucce agccguuccyg ccaguugguc 1740

cugegeggeg ccuacagega agguuuccgu gegecgucge uguacgaacu guacaaccceg 1800
accuucacca ccuauaccag cgccaacuac gacgacccge gecugugege cggeggecag 1860
ccgagecagg gcoggcaucge caaccgegac ugegeccage aguucuacaa cgcecaccegge 1920
ggcaauaccg accugcgace ggaaaccgeyg cgcaacguua cccugggocu ggucuaccag 1980
cegougegeg accuuuccgu cggocuggac uucuggugga ucaggaucge caaccagauc 2040
gecgaguuuc ccgaagegge gaucuucgeo gacccegcagg ccuacgccgyg acgcaucgug 2100
cgcaaggeceg acggcucgau cgaucacguc gucaccggac uggcecaaccu cggcaaagug 2160
aagaccagcg gcgucgaccu gagcocucgau uaucguuuce cggecagecg cuacgggceag 2220
uucgggcucg accugcaagg caccuacgug ucccgcuacg acuuccagca gcagaucgge 2280
ggccaguace uggacaacgu cggcgacuuc cagggcegucg goegugaucgce ccgeuggaag 2340
cacgucgcca acgccaccug gagecgegac gecuggeagg ccacccugag caaccgcuac 2400
accagcggcu acaacgacua cgaccgegece agecacggea aggucggeuc guggaaccuc 2460
ugggaccugg ccggcagcua ccgecucage cacgcegcugg ggcugacccu cggggugaag 2520
aaccuguucg accgcgaacce gocguucage aaccagaccu acaccuucca gageggceuac 2580
gaccegegeu acaccgauce cuacgggcege auccuguucg gecgecucag cuacageuuc 2640

uga 2643

<210> SEQ ID NO 83

<211> LENGTH: 2760

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 83
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augguucgge

auggcgcaug

gaugccgaga

cuggcgucge

cugaaguuca

aagccgguge

cugeugegeg

agcgcuccge

geuccggeuce

aacgacacgc

gcgaugeucyg

cugaagagcg

c¢gegaggege

gccgcecgggca

gegecaucca

agcaagggug

gugaccaagg

caggaucugc

uuggccaage

geccugecgyg

ccugeugegy

ccuccggugy

gegecegeuce

gccaaccege

cugaugaucc

geggauaccyg

cugacccucyg

accgegcaga

aaccaggecg

cgccucaage

gaaaacgagce

uauccggcaa

gacgagecugyg

aagccggaug

dgcggegacy

cuggacagcg

gacuucggcee

cugggcgauu

uucguacacu

gauugggacu

ucgagcugcu

cggaagaguu

cgccgguggu

aggagcccua

aguacaccgu

aagcgccggu

cggugeguac

ucugggagau

cguuccagga

gccagguccu

ugucccaggu

gegeuggege

aggucgacgc

ccgacaaggyg

aaagccucga

agagccaguu

ugcaagggca

augcguccca

cagcgecgac

cgecegeeged

cgguacagge

ugugguuggce

ugucgceggceyg

gcgaggaaca

acgagccuga

cuuccgauge

ccgaacuguu

ugauggaagu

ugcgcgaaau

uggucgcggu

auagcuucag

cggcaggaca

acgugcaggc

aucuggaccu

uggauuucgce

ucucccugga

gguucgggca

gggggaaauc

cgaaguucgu

cagcaaggcg

gaagcccaac

ccugaacuuc

ccugcuggau

cagcgegecg

caccgegecyg

cgceccagege

gcugaauccyg

gegecauucce

gcaggcgcag

caggcaguug

cacggacaau

cggaaagggc

cagcacucgc

ggacaagcug

guugggcgcc

geccaaugceg

uccugcucca

cgegecageu

ggcagagcag

ggugaucggc

caaugcgcag

dgaggaugcyg

geegecagguc

geugggegayg

gcagaacgcce

cuaugccgag

cggcggcgca

cgcegegguu

ccuugacgac

ggaucucgac

cgaccucaag

ggcggccucg

ggaguuggca

ucucgacgcyg

aucgceggegy

acccugaagu

gaccuggguu

ggcgucgauc

ggcaagagcg

cugguccagg

cegecgaugu

cgegegaceyg

gcaggcagcg

aaccguaccyg

ggcgecuucy

accgaacage

aaccagagcu

gaugcgacce

cugecgecugyg

gacagcaagg

cgcgagaacyg

cagaaguuga

gaaggccagg

geegegeagy

gccggagaag

gccgagaage

ceggcaccga

gguagcgcac

aaagagaagg

cuggaccugg

gcagcegucyg

gecgacaucu

aucuacgacg

augggcgauc

cagccgcagyg

gccggcecugg

cugucgcucyg

gacgccuucyg

uccgacagcg

acceceggegy

gagacuccga

ccggaagaca

ccucgguccu gacuuccgge

cggcguugaa ccaaccguug

cgggcgaggu gaucccgage

gccuguacua ccucaccgac

ucauucgegu gaccucgucg

ugcucuggee gaacggcecge

acuccccgeca ggcecgeggea

gegeceegeg agecccgeag

acaccuaucg caccguuucc

aucgcguuuc cguaccccag

ucgauggcaa caucaaccgg

agaugcugga gcgcucgecg

ggcgcggeag ccgcaauccg

agcgcaauge cgccgggucg

ugucuggega gggcaaggece

cgaucgccga uacccuggeg

aagaacugca gagucgcaug

uccagcugaa ggacgcccag

gegeagecca gcecgaacgca

cgceggeuca gececgggacu

cacccgeege uccggegeag

cuccggcace ugccguuccg

geuuccucga cgaacugceug

ugcuggeguu geuggugeug

aagaagccca ggcuuucgcece

gaaaggacgg cuucgacgac

cuccgcaggu cgagaagace

auvaucgccua cgggeguuuc

agccgcageg caccgaccug

gcgaagguuu cgceucgecag

ucgagcagceu caagucgcege

ceggegecaa gceuggegeag

acgacagcegg ucacgeggec

accugagccu ggacgaccug

gggcgceugga cgaccugacce

acaagccugu cgacgaucuc

gccaacccaa gcaugacgac

agcuuucgga cgacgacuuc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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cugcuuucge ugaacgacga agugcccgece goggegecug ccgacaacga auucacccuc 2340
gauaccgagg cugccgaaga gecggeguug ucccugecgg acgacuucga ccugucgeug 2400
gecgacgage cgacggagee ggccegeuceg gagaagggceg aggacaguuu cgecgeccag 2460
uuggacgagg ugagugcgca guuggacgag uuggccagca accuugacga gccgaagagce 2520
gegacgecga guuucuccge cgaagaugca gceggucgeou cegeccugga cggagacgec 2580
gacgaugacu ucgacuuccu cuccggugee gacgaagcegg cgaccaagcu ggaucuggeu 2640
cgecgecuaca ucgacauggg cgauagegaa ggegegegeg auauccucga cgaaguccug 2700
geccgaaggua augacagcca gcaggcggaa geccgcegagu ugcuggageyg ccuggecuga 2760
<210> SEQ ID NO 84

<211> LENGTH: 2988

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 84

augaccgacg accacuccuu ccgeccucge cccaccucgu ugucageege ccugceugeug 60
ggcgecugga ucgcacagec ggccacggeo gccuaugucg aagcecggucyg geccggegau 120
ceggecaguu ggcogouccge cgaauaccag caggacuggg gecuggaacg gaugegggec 180
gaccaggccu augcecgecgg caucgacgge cagggcoguga agaucggcega gauggacucc 240
gguuucgace cgagccauce ggauacucce gecucgegou accagcecggu gacggecage 300
ggcaccuaug ucgacggcac gccguucage gucagceggeg cgaugaacgyg caacaacgac 360
ucccacggua cccacgucgg cggcacccuc ggcegecucge gcegacggcegu cggcaugeac 420
gggguggccu acgcggcaca gguguauguc gccaacacca accagaacga cagcuuccug 480
uucggeccga cgeccgaccee gaacuauuuc aaggccgecu accaggcgou ggecgacgec 540
ggggugeggg cgaucaacaa caguugggge agccagccca aggacgucag cuacgagacc 600
cucgacggece ugcacgecge cuaugceccag cacuacggge geuccaccug geuggacgec 660
geegeeggeg ucucccgeca gggegugauc aacgucuuca gcegecggcaa cageggeuac 720
gecaacgceca gegugcegcuc cgceecugece uacuuccage cggaccugga aggccacugg 780
cuggcogugu ccggacucga ccagcagaac ggecagegeu acaaccegeug cggcaucgec 840
aaguacuggu gcaucaccac gcccggecge cugaucaaca geaccaugee cggeggegge 900
uacgccaaca aguccgguac cucgauggcece gegecccacg ccaccggege geuggeocug 960
gucaugcage gcuauccgua ccugaacaac gagcaggcege ugcagguucu gcugaccacc 1020

gecacccage ucgacggcac gecgaccgge geccccaceg acaccgucgyg cuggggegug 1080

ccggaucucg gucgggogau gcaugggecu ggacaauuge ucggceegeuu cgaggcecaac 1140

cucceggecg gocugegega cgaauggage aacccgauuu cecgauagege ccugceuccag 1200

cgccaggecg aggacgocge cgagcacgeg gecuggeage ggacgcugaa ggacaaggge 1260

ugggaaaacg gcuugccegge cggugcecage cagcaggaac gcaccgacua ugecaucgge 1320

auggcccgeg accaggocge cgeccagege caguaccagg geagcecuggu caaggcecggu 1380

gecggeagee ugguccugag cggcgacage accuaucgeg ggccgacccu ggucgaugge 1440

gggcugcuca gcgucgacgg uucgcugcug uccgccgucg aagucaaugce cggeggeacc 1500

cucggeggea gceggcaggau cggeggecug cuggegegeu ceggeggeac gguggecgeg 1560
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ggcaacucca ucggcacccu ggaggucgcece ggggaccuge gcuucgaauc cggcucgace 1620
uacgceggugyg agcuuucgga aagcgcecage gaccggaucg ucgccagegg caaggcgage 1680
aucgegggeg gcaacgucac ccuggccaug gaaaacagec ccgaccugceu cagccagucce 1740
caggucgaga gccuggucgg ccgcecgouac gacauccucyg acgecgcecgyg cggcaucgac 1800
gggegeuucyg acgcgguauu gcocgaacuac cuguuccucg geggcacccu ggacuacgeg 1860
gccaacgceca uccgecugga uaucggacgce aacggcacga ccecucgcecag cgucgcgeag 1920
acgcccaace aggceggeggu cgcuggggec guggaaacge ucggegcecgyg caacccgguc 1980
uacgaaagcece ugcuccuguc ggaaaacgcc gcaaccgccc aacgggecuu ccagcaauug 2040
uccggggaaa ucuacccgge gcoucgecgge cuguugcuca acgacagecg cuaucugege 2100
gacagcgucyg gcgaacgccu gcgecagace agcgacggeg aggceceggegg ggaggcucce 2160
gaaggcuggu ucaaggcgcu cggcuccugg ggcaagageg ccgauggcag ccacgguage 2220
gaaggcuacce ggcauucggu cggcggcuuc cugceucggeg ucgacagceca ggucgccage 2280
gacacgcgee ucggeccuggu ggcocggcuac agcaacagcu cgcugaacau ggacagcagce 2340
cugcaauccu ccgcecagcau cgacagcuac caccucggeg ccuaccucgyg ccggcaauug 2400
cagcaauggce gccugagcecu cggcgcageg cacgecugge accgegcecga ggucaagcege 2460
gaccugcaau acggcgccgu ggccggcaag cagaaggceca agcucgacgce acagagcagce 2520
caguuguucg ccgaggecge cuacgcgoug gguuggcegea gcecuggageu ggaacccuuc 2580
geegggeugyg ccuacgugcea cgucgecage gaugacuucce gegaacgegg uagcegcecgeg 2640
geecuggagyg guggcgacga caaccuggac gecgcecuuca ccacccuggg ccugegcegeg 2700
aaacggcauu ucgagcugga ugccggacge cgecuggege ucuccggeac ccucggcougg 2760
cgccacaace ugagcgacac caccccgcaa cgecaccugg cguucgcecag cggcagecag 2820
ccauucageg uggaaagcogu ggcccugucce cgegacgcecog cgceugcucgyg cgucgacgcece 2880
agccucgegg ugaaucgcga agugagegug cggougggou acaacggecu gceugggcage 2940
cgcgagaagg accauggcgu cggacuggcec gucgacuggce guuucuga 2988
<210> SEQ ID NO 85

<211> LENGTH: 3174

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 85

augaaaagaa ugcugaucaa cgcgacucaa cccgaggagu ugcguguuge acuggucgac 60
ggccaacgee uguucgaccu cgacaucgag ucgggcegeoe gcgagcagaa gaaggcecaac 120
aucuacaaag gccgcaucac ucgcgucgaa cccagecucg aagecgecuu cgucgacuuc 180
ggcgecgaac gecacggcuu ccucceccuc aaagaaaucu cccgcgaaua cuucaagaaa 240
ucccecgaag gecggaucaa caucaaggaa guccugagceg aaggccagga agucaucguc 300
caggucgaga aggaagagcg cggcaacaag ggegecgoee ugaccaccuu caucagcecug 360
gecggecguu accuggugceu gaugcecgaac aacccgegeg coggeggeau cuccegecgu 420
aucgaaggcg aagagcgcaa cgagcugege gaggeccuga acggcecucaa cgcaccggec 480
gacaugggce ugaucgugeg caccgecgge cucggecgca gcaccgagga acugcagugg 540

gaccucgacu accugcugca acuguggage gcgaucaagg aagcguccgyg cgaacguggce 600
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gcgcccuuce ugaucuacca ggaaagcaac gucaucaucc gcegccauccg cgacuaccug 660
cgccaggaca ucggcgaagu gcugaucgac agcaucgacg cccaggaaga agcccugaac 720
uucauccgcee aggugaugcc gcaguacgcc agcaagguga agcuguacca ggacagcoguu 780
ccgcuguuca aucgcuucca gaucgagagce cagaucgaga ccgcuuucca gcgcgaagug 840
aagcugccgu ccggeggcouc caucgucauc gacccgaccg aggcccuggu uuccaucgac 900
aucaacucgg cgcgcgccac caagggcgge gacaucgagg aaaccgcccu gcagaccaac 960
cuggaagcgg ccgaggaaau cgcccgccag cugcgocuge gugacaucgg cggccugauc 1020
gucaucgacu ucaucgacau gaccccggceg aagaaccagce gcgcecgugga agagcguguc 1080
cgcgaagccoc ucgaggccga ccgcegogege guccaggucg gucgcaucuc gcgauucgge 1140
cugcuggaaa ugucccgcca gcgcocugcegu ccgucccucg gcegagaccag cggcaucguc 1200
ugccecgegeu gcaacggoca gggcaucauc cgcegacgucg agucgcuguc gcuggccauc 1260

cugcgecuga ucgaggaaga agcccugaag gaccgcaceg cggaaguccg cgceccgegug 1320
cccuuccagg ucgccgocuu ccugcucaac gagaagegea acgecaucac caagaucgaa 1380
cugcguacce gcegegegeau cuucauccug ccggacgauc aucuggaaac cccgcauuuc 1440
gaaguccagce gucugcgcga ugacagccce gaacugguug ccggccagac cagcuacgaa 1500
auggccaccg ucgagcacga agaagcccag ccggucageu cgaccegeac ccugguccgce 1560
caggaagcag cagucaagac cgucgcucce cagcageceg caccgcaaca caccgaagca 1620
ceggucgage cggccaagec gaugeccgag ccgagocugu uccagggecu ggugaagucce 1680
cuggucggece uguucgcagg caaggaucaa ccugecgceca agccugcuga aaccagcaag 1740
ceggougecg agcgccaaac ccgecaggac gagegucgea acggcecgeca gcagaaccgce 1800
cgecegaegaug gecgcegaugg caaucgecge gacgaagage gcaaaccgeg cgaggagegu 1860
gcagagcguc aaccgcgcga agagcegcegeo gaacgcccga accgcgaaga gogcagegaa 1920
cgucgecgeg aagagcgege cgagegecceg geucgegagg agegecagee gegcegaagge 1980
cgugaagage gcgecgageg gacacccege gaagagegece ageegegega aggccgcegaa 2040
ggucgcegagg aacgcagcga acgcecgecoge gaagagcegeg ccgaacgecce ggeccgegaa 2100
gagcgecaac cccgegaagg cegugaagaa cgcgcecgage geccggecocg cgaagagege 2160
cagcecgegeg aggaucgeca ggcucgegac gecgeggece uggaagecga ggcauugecg 2220
aacgacgaga gccuggagca ggacgageag gacgauaceg auggcgageg cccegegecgce 2280
cgcuccegeg gecagegueg ucgcagcaac cgecgegaac gecagegega ggucagegge 2340
gagcuggaag gcagcgagge gaccgauaac gcecegcecgege cgcugaacac cgucgcagec 2400
gecgecgeug ccgguaucge ugucgcecage gaagccguag aagcaaacgu ggagcaagec 2460
ceggecacua ccagcegagge ugccagegaa accacggcaa gegaugagac cgacgegucg 2520
accagcgaag ccgucgaaac ccagggegeg gacagegagg ccaauacegg cgaaaccgec 2580
gacaucgaag cgccggugac cgucagcegug guccgggacg aagccgacca gagcacccug 2640
cuggucgege aagccacuga agaagcucce uucgecageg aaagcegugga aagccgcgaa 2700
gacgccgaga gegcecgugea accggcaacyg gaagceggeog aagaaguugce cgeuccggug 2760
ccecgucgaag uagcagoccoe uagcgagece geagecaceg aggagecgac cccggecauc 2820

geggegguge cggccaacge gacuggceogu geccucaacg acccacggga aaaacgucgc 2880
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cugcaacgceg aagccgageg ucuggcacge gaagecgcag cagcageega ageggcageu 2940
caggcogoue ccgecgucga ggagaucceg geuguagega gegaggaage gucggceccag 3000
gaggaaccug cugcacccca ggcugaagaa aucacccagg ccgacguucce gucccaggeg 3060
gacgaagccee aggaagceggu acaggcecgag ccugaagcuu ceggcgaagyg cgecgecgac 3120
acggagcacg cgaaaaagac cgaggaaagce gaaaccucgce geccgcauge cuga 3174
<210> SEQ ID NO 86

<211> LENGTH: 3486

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 86

augaaaucgg uacuccacca gaucggcaag accucgeugg cagecgegeu cageggegec 60
guccugcucu ccgeccagac cacccacgee geegeccugu cggucageca gcagecgeug 120
augcugaucce agggcgucge cccgaacaug cuggugacuc ucgacgacuc gggcaguaug 180
geguucgecu augegcecaga cagcauuuce ggcuauggaa acuauacguu cuucgcgucg 240
aacagcuuca acccgaugua cuucgauccg aacacgcaau acaagcuucce gaagaaacuc 300
acacugguga acggacaggu acagauccag gauuauccgg cccccaacuu cuccucugec 360
uggcgcaaug gcuucacucg cagcegggagu aucaaucugu cgaacagcua caaggucacc 420
aucgaguacg gcaggggaua ugauaaggag ucgacgauaa aagccgacge ugccuacuac 480
uaugacuuca cgggcucauc caguugcaac cgcaccaauc aggcaugcua cacccgecgu 540
uaugugagca cagagcaaag gcagaacuuc gccaacuggu auucguucua ccgcaceage 600
geccuugeca cucagaccge cgccaaccug gceguucuaca gocugecuga aaacgcucgg 660
gugagcugge aauugcugaa cgacucgaac ugcaaccaga ugggcagcegyg cuccageucc 720
ggcaacuguu ucagcaacua ucuacgggac uucaccgguc aacaccgggu gaacuucuuc 780
aauuggcugg aaaaacuuuc ggucaauggu gguacgcecac ugcgcecagge gaugacccegg 840
gecaggcgagu uucucaagaa gaccggcoguc aacggucccu augccuaucyg cccagggace 900
cagaccgege ccgaguacag uugecgggge agcuaucaua uccugaugac cgacggucuc 960
uggaacaacg acucggccaa cguaggcaau gccgacagca ccgcucguaa ccuccccgac 1020
gggaagagcu auagcagcca gacacccuac agggacggua cguucgauac ccuggecgac 1080

caggccuucce auuacuggge caccgaugece cggocggaua ucgacgacaa uaucaaaccg 1140

uacauucccu acccggacca ggccaaucce ucggcggaau acuggaaucc ccgcaacgau 1200

ccggcaaccu ggcaacacau ggugaccuac acccugggec ugggecugac caccagecuc 1260
accaguccga gaugggaagg cuccaccuuu uccgguggeu acaacgauau cguggeugge 1320
aaccugagcu ggccocgege gucgaacaac gacuccaaca acgucuacga ucuguggcac 1380

gecgcaguga acucccgggg cgaguucuuc agcegcecgacu cgecggacca acuggucgeg 1440

gecuuccagg acauccucaa ccgaauuucyg ggcaaggacce ugccggcauc ccgecceged 1500

aucagcucgu cccugcagga agacgacacu ggcgacaage ugaccegeuu cgecuaccag 1560

accagcuucg ccagcgacaa gaacugggcu ggcgaccuga cecgcuacag ccugaccace 1620

caggacaagg ccaccgugca gaccaageug uggagcegege agagcauccu cgacgcegaug 1680

cccaacggug gagcuggecog caagaucaug auggecggau cegguaccuc gggcecucaag 1740
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gaguucaccu ggggcagccu cagcgccgac cagcagcgge aguugaaccg cgauccggac 1800
cgcaacgaug ucgccgacac caagggccag gaccgogugg ccuuccugceyg cggcgaucgc 1860
cgcaaggaga acagcgacaa cuuccgcacc cgcaacucga uccucggcga uaucaucaac 1920

uccucgeceygyg cgacggucgg caaggceccag uaccugaccu accuggecca gcecgaucgag 1980
cccageggua acuacuccac guucgcagaa gcacagaaaa cccgugcccece gceggguauac 2040
gucggcgeca acgacggcau gcugcacggu uucgauaccg acgguaacga gaccuucgec 2100
uucaucccaa gcgeggucuu cgagaagcuc cacaaguuga ccgcccgegg cuaccaggge 2160
ggegeccace aguucuacgu cgacgguucg ccgguggucg ccgacgcecuu cuucggcegge 2220
geecuggcaua ccgugcugau cggcagecug cgcegecggeg gcaagggeocou guucgceccuc 2280
gacgugaccyg aucccgccaa caucaagcug cucugggaaa ucggcgugga ccaggagecc 2340
gaccuuggcu acagcuucce caaacccacg gucgcccgge ugcacaacgg caagugggec 2400
guggucaccyg gaaacgguua uuccagccug aacgacaagg ccgcgcugcu gaucaucgac 2460
cuggagaccg gggcecaucac ccgcaaacug gaagucaccg gcaggaccgyg cguacccaac 2520
ggecuaucca geccucgcocu ggcagacaac aacagcgacg geguagcecga cuacgccuac 2580
geeggegace ugcaaggcaa ccucuggcege uucgaccuga ucgccggcaa ggucaaccag 2640
gacgauccgu ucagccgage caacgacggce ccggeggugg ccucgagcouu cagggugucu 2700
uucgguggece agcecgoucua uucggcaguc gacuccgcecg gegceggegea agcgaucacce 2760
geegegecou cgougguucg ccauccgaca cgcaagggcu acaucgugau cuucgguace 2820
ggcaaguauu ucgagaacgc cgacgcccgg gecgauacca gecgcegecca gacgcucuac 2880
ggcaucuggyg accagcaaac caagggcgaa gccgcegggea gcacacccecg acugacgege 2940
ggcaaccuge agcagcagac ccuggaccuc caggccgacu cgaccuucgce cucgaccgeu 3000
cgcaccauuc gcaucgcecag ucagaacccg gucaacuggce ugaacaauga cggcagcace 3060
aagcaguccg gcugguaucu ggacuucaug gucaacggca cccugaaggyg cgagaugcug 3120
aucgaggaca ugaucgccau cggccaggug gugcugcuge aaaccaucac cccgaacgau 3180
gaccccuguyg ccgacggcege cagcaacugg accuauggec ucgaucccua uaccggoggu 3240
cgcaccagceu ucaccguguu cgaccuggca cgecagggeg ucguggacuc gaaauccgac 3300
uacagcuaca acaagcagaa cgucgcggua uccgguaccg agcagaaagg ccugggaggce 3360
uugacgcuga gcaccaacga acagggcaau ccggaagucu gouccucggg cgaaugccug 3420
accgugaace ccgguccgaa cacccgugge cgecagaacu ggcegecccau cgaaggaaag 3480
aacuga 3486
<210> SEQ ID NO 87

<211> LENGTH: 3636

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 87

augaagauuc ucgccauccg ccugaagaac cucgecuccece ucgeuggega gcaggaaauc 60
gacuucacce gcgaaccgcou guccagegeo ggccuguucg ccaucaccegyg uccgacegge 120
gecggcaaga gcaccgugcou ggacgceccug ugccuggeoe uguucggeayg cacgecgegg 180

cuggaaagca cuucggccag cagcaagguu cccgauggece ggaacgageu guccagcaac 240
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gacgaacgca accugcugcg ccgcgguugce gcecagceggcou acgccgaagu ggauuucguc 300
ggcaucgacg gccaccgcua ucgcgceccge ugggaaacce ggcgcucceg ggacaaggcg 360
gacggcgccu ugcaaaagag ccagcagagc cuccaggacce uggagaccca gcaaaugcug 420
gcagcgaaca agaaaagcga guuccgcgaa cagcuggagce agaagcucgg ccucaauuuc 480
gcccaguuca cucgcgcecogu gougcuggec cagagcgaau ucagcgcocuu ccucaaggec 540
agcgacaacg accgcggcge auugcuggag aaacucaccg acaccggccu guacagccaa 600
uugagcaaag ccgccuauca gcgcgccagce caggccgacg agcagcgcaa gcaacucgag 660

caacgccugyg aaggcagecu gecccuggee gagcaggece gggecgggeu cgaggeggeg 720

cuggaauccce acgcccagge goegucuccag gagcaacagg cacugcaacg ucuggaaggce 780
cagcaacaau gguucaccga ggagcagegg cugcugcaau ccugcegagea cgcacaaggce 840
caacuggcceg aggccaggcea ggccugggac geccuggega cggageggga aacccugceaa 900
uggcuggage gcecuggcuce gguucgcegga cugaucgaac gccugaagca acucgageag 960
gaacuccgge acuccgagca gcagcagcegyg cagcgcaccg agcagcaagce cgegggeaca 1020

gagcgceuuge aaggauugca ggcccgcuug caggaggcege gcegagegeca ggeccaggec 1080
gacaaccauc ugcgucaggce ccaggegecg uugegcegagg cuuuccagcu ggagagegag 1140
gecaggegee uggagcgaac gceuggcecgag cgacaggaac uccaucggca aucgaaccag 1200
cgccacgece agcaaagega cgccgoucgg caacuggaua uggagceagcea gegcecauguc 1260
geggaacagg cgcaacugca ggcggcauug cgcgacagec aggcucucge cgegeucgge 1320
gacgccuggg ugacccacca gggcecagcuc gccaccuucg ugcaacgucyg ccagegegeg 1380
cucgaaagcce aggcgcagou ccccgageug gaaaaauccece uggeccacge cggggaacceg 1440
cucgaacgcu ugcaggcgea auggaccgece cuccauggea gegagecgga cgaccuggeg 1500
gecacgccugg ucgaauugeg cceggcagace gauagccugg aacgacaaca agegeuccac 1560
aaggaauggc aacagguccu cgaccaacge gocggucugg cucgacgecu gggcgaacuc 1620
gaccagcgua uggucgagca ggagcaggca uugcucgacc ugaaacgaca aggcagecaa 1680
ugcgecgagg aggugaaggce ggcggagcag geccugcagg ucacccegcega guugeuccag 1740
cgccaacguc uggcccgeag cgccageguce gagcaacuge gegecggecu gguggacgge 1800
gaggccugee cggucugegg cagccaggag caucccuauc accauuccga gcaacugouc 1860
gecgeccucyg gugaacacga cgaccaggag cagguccgeg ccgagcaguc ccucgagegg 1920
cugcgacaga cccuggucgg ucugegegag ggcuauucca gecageggga aagacucaac 1980
cagagucgcce aggagcagca ggaacugacu ggcecaacugg cegegeucga ucggcaacug 2040
gaccaaugga cgcugccgga agaacugcga cuccugcage cguccgegca guuggagugg 2100
cuggcacaac gccuggacga ccuggcaggg cagcgcecage agugccaacg agacuucgac 2160
cggcugaucyg cccgecageg ccagacccag caauugeage aggaacugeg ggcecgecgag 2220
acgauccuge aacagcgceca gcaggogeug acggaacaac ggcagegeua cgaacauuug 2280
cagcagcagg ucgaggagga cagccagcaa uugcguccau ugcucuccega cgagcacugg 2340
cagcgougge aggcagaucce gougeggacu uuccaggceac ucggcgaguc caucgagcaa 2400
cgeceggeage aacaggcegeg gcuucageag aucgaacage gucugcagga gcucaagcag 2460

cgcugcgaug aaucgagcug gcaacugaag caaagcgacg agcaacgcaa cgaagcccgu 2520
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caggcagagg aaagggccca ggcggaacuc

cugggccage acgccugege ccaggacugg

gegcagageg ccgucgagac gcuccaggeg

cgacucgecg aagcccugga acaccugceag

cagcgocuuce aggccgacug gcaggecugg

cgeoucgacyg cccugeucgg ccuuuccgag

cagcgacuge aagaggagau cacccgecag

cugcuccage aucgecggea geggecggaa

cggcaacage gcgaacgecu ggecgecage

uugcaggceceg acaaccageg ccgcegageag

gecegegecg aguuccgcag auggggcecge

gacaaguucc gccgcaucge ccagggcuac

gugcaguuge gccaguugge geggcegouac

cugcuggugyg uggacaccga gaugggegac

ggcgagaccu uccugauuuc ccuggeccug

aagcugcgca ucgagucgcu guucaucgac

cugcaacugg cgauggauge ccuggacaac

auuucccacg uccaggaaau gcacgaacgg

ggcaacggca ugagcagccu gaaggugguc

<210> SEQ ID NO 88

<211> LENGTH: 7407
<212> TYPE: RNA

gccgaacuga

cagcuaucgc

cceccuggauu

cagcaacggc

cgcgaacgec

gaacaggcga

cagacacugg

accgaccgeg

gaacaggccu

agccaggege

cugaacgaac

aaccucgacc

cgccugeage

gaacugcgcu

gegeucggece

gaaggcuucyg

cugcaggecc

aucccggucc

ggcuga

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 88

augucgaucc aggcgaaagu uaccccuauc

gagguuccgg aaaacgggau acucaaacuc

gecaccggagu cgguggceggg auvacucgaag

accggggaaa gcguccggau cgccaacuuc

uuccuggceceg acaaggacaa gcugguggeg

ccgougaugyg ccggcuacau cccgecaggaa

gccggugugce ucgguggcau gagcgcaggg

ggcgeegggg uggcgauuuc caacagcage

ccececggaca ccacuccgee gaaggeggece

agcaucagcg gccaggecga ggecggegeg

aagccggacce ucaccgugau cgecgaugece

ccgougacca auggccagac ggucacegug

cegecggecoe aggucacege uccggacacu

guggcgeegg acggcagcag cgucaccgge

gauaccgacg gcgacggcca gcecggacaca

gaucagagua

ucccagagca

agcegguucgg

uaugcggaag

guagaucuge

agccuggecg

acugcgcuge

dgcggegguyg

agcggecuga

agcgucggca

aacggcaauu

guggucaccyg

accgceccegyg

aaggccgaac

accguggugyg

acggacgccu cggegcucac

uggagcacge cgcgcaagceg

cgcugegega ggaacaacug

agcgccaaca ggaugaguuc

aggacaaccu cgacgacagce

cgcaauggceyg ggagcaauug

aagcagagcg ccaggcgcaa

aggcgcugga agacaaccug

accuggagac cuacagccag

ugcuugcega acuggagcega

ugaucgguuc guccagcegge

ugcuggugca gcacagcaac

gcggcggcag cgaacugggce

cgguguauuc gcucuccegge

uggccucgau ggcaucgage

gcagccucga cccggaaucce

agggacgcaa gguggcggug

aggugcgggu ccagcgcgag

uuucuucuge ggeugecguc

guaaugucge gcucgauguc

accugaucgu ccagcugaag

gccagecuuce cagcecaacug

cgecegguege ugcecgacggyg

guuucgaguc gcugaccgge

uggucgguge ggeggecauc

deggeggegg uucuucggug

agauagcgcce ugacggcage

ucgauaccaa uggcgacggce

ucaccgcuce gcugaaccceg

acceggeugg caacgccage

cgceggeuac cgacgugeag

ceggeucgac ggugggceguc

ucggcecegg cggcagceuuc

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3636

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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gagguuccge ugaacccegec gcougaccaau ggcgagacgg ugacggugau cguuaccgac 960
ceggeaggea acaacagcac cccggugace gucgaggege cggacaccac cgeccceggeg 1020
ceggecacceg acgugcaggu ggcgecggac ggcagcageg ucaccggcaa cgcagagecg 1080
ggcgecaceg ucggugucga caccgaugge gacggccage cggacaccac cguggugguc 1140
ggucceggeg gcagcuucga gguuccgcug aacccgcecge ugaccaaugyg cgagacggug 1200
acggugaucg uuaccgaccce ggccggcaac agceagcacece cggucacege cgaagecccce 1260
gacuuccceg acgcgcccca ggucaaugee agcaacggca gceguccucag ugguacggeg 1320
gaagcgggeg ugaccaucgu gaucaccgac ggcaacggca auccgaucgyg ccagaccage 1380
gecgaugeca acggcaacug gagcuucace cccegguagee aacugecgga uggcacegug 1440
gucaaugugg uggccaggga cgccegecgge aacagcagec cggcgaccuc caucaceguc 1500
gacggegugg cgccgaacge gecgguggue gagccgagca acggcagcega acucageggg 1560
acugccgaac cgggcagcag cgugaccceug accgacggea auggcaauce gaucggcecag 1620
accaccgeceg augccaacgg caacuggucu uucacgecgu ccaccecguu gecggacggu 1680
accgugguca acguggugge cagggaugece gecggcaaca geaguccgece ggccagoguu 1740
accguggaug ccgucgaegece ggccacgecoe accgucgauc cgagcaacgg uacgacccuc 1800
agcggcaccyg ccgagecggg caguagegug acccugaceg acggcaacgg uaacccgaua 1860
gggcagguca ccgccgacgg cagceggcaac uggaccuuca ccccgagcac geeguugeed 1920
aacggcacgg uggucaacgce cacggcuace gacceguceg gcaacgcecag uucgcecggec 1980
agcgucaccg uggacgccgu ggcaccggece acgccagugg ucaacccgag caacggcace 2040
acgcucageg gcaccgocga gocgggegee accgugacece ugaccgaugg caacggcaau 2100
cccaucggge aggucaccge cgauggcage ggcaacugga geuucacuce gaccacgecg 2160
uugcccaacg gcaccguggu caacgccacg gccaccgacg ccuccggcaa caccagugeg 2220
ggcagcagug ucaccgugga cucgguagcce ccggccacge cagugaucaa ccccagceaac 2280
ggcaccacge ucagcggcac cgccgagceceg ggcagcagceg ugacucugac cgauggceaac 2340
ggcaacccga uuggccaggu caccgcecgac ggcagceggea acuggagcouu caccecgucc 2400
acgccgougyg cggauggaac cguggucaac gccacggeca cegauccgge gggcaacace 2460
agcggecagg gcagcaccac cgucgaugge guggegecga ccacgecgac cgucaaccug 2520
agcaacggca gcagccucag cggcacugeg gaaccgggea gecacggugau ccucaccgac 2580
ggcaacggca auccgaucgc cgaggucacce gccgacggca gceggcaacug gaccuacace 2640
ccguccacge cgaucgcecaa cggcaccgug gucaacgugg uggeccagga cgecgecgge 2700
aauagcagcce cgggcgecag cgucaccgug gacucgeagg ceceggegge uccggugguc 2760
aacccgagca acggcacuac gcucagegge accgecgage cgggegceuac cgugacccug 2820
accgacggca acggcaaccce gauuggcecag gucaccgeeg acggcagegg caacuggage 2880
uucacaccgg gcacgccgcou ggccaacgge accgugguca acgccacgge cagegaccceg 2940
accggcaaua ccagcgouce ggccageace accguggacu cgguggegee ggecgegecg 3000
guggucaauc cgagcaacgg cgcggagauc agcggcaccg ccgaaccggyg cgecacegug 3060
acccugaccg auggcagegg caauccgauc gggcagguca cegecgacgg cageggcaac 3120

uggagcuuca ccccguccac gecgcuggeyg gauggaaccg uggucaacgc caccgcuacc 3180
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gacceggecyg

acgccgacceyg

acggugauuc

ggcaacugga

geccaggacyg

cegeeggage

ggugccacgg

ggcagcggca

gccacggeca

guggcegecge

gaggcecgggy

gecgacggcea

gucaacgccyg

gacgceggugy

accgeegage

accaccgecg

accgugguca

acgguggauu

agcggcaccg

ggccagguca

gauggcacgg

gugaucacug

gagauaagcg

ccgaucggec

cuggccaacyg

ceggecageg

ggagucguca

ggcaacccga

acgcegeugyg

agcaguccca

agcaacggua

ggcaacggca

ceceggeacge

aacaccagcg

gacccgagca

accgauggca

uucacgccgg

gecggcaaua

gcaauaccgg

ucaaccugag

ucaccgacgg

ccuacacccece

ccuccgguaa

cggugaucaa

ugacccucac

acuggagcuu

ccgacccgac

cggcgccggu

ccaaggugau

geggcaacug

uggcccagga

cgccgaacac

cgggcagcac

auggcagcgg

acgugaccge

ccucgeugec

cggacgccgg

cegecgacygyg

uggucaacgu

uggauggcgu

guaccgcgga

aggccaccge

gcaccgugau

ucaccgucga

ucagcgguac

ucggccaggu

ccaacggouc

ccagcgecac

gegugaucge

acccgaucgg

cgcuguccaa

geceggucag

acggugucga

auggcaaucc

gcacgccgeu

ccageggecc

cggccagggce

caauggcagc

caacggcaau

guccacgccyg

cagcagcecg

cccgageaac

cgaugecegge

cacgceggyge

cggcaauacc

gaucgauccyg

ccucaccgac

gagcuucacyg

ceceugeggyge

gecugugguc

cgugaccuug

caacuggagc

gagcgacgcece

gucgaucccyg

caacaccauc

cagcggcaac

dguggegege

ggccceccggceg

dgecggegcey

cgacggcage

caacgccgug

ugccaucgcece

ggcggaagcc

caccgecgac

ggugaucaau

cgucgacucyg

cgguaccgec

ccaggucacc

uggcacggug

caccacggug

acucagcgge

gaucggccag

ggccaacgge

ggccagcace

agcaccaccg

agccucageg

ccgaucgecyg

aucgccaacyg

ccggcgacgyg

ggcgucguca

ggcaacccga

accecegeugyg

ggcccgcagg

agcaacggca

ggcaacggca

cceggeacge

aauaccggec

aauccgagca

accgacggea

uucacgccecyg

gecggcaaua

cagguggauc

aucaucaccyg

ugguccuuca

agcccaagca

gcgecgguga

acggugaucc

ggcaacugga

gcccaggace

cegecggege

dgggcecacgyg

ggcagcggca

gegeuggece

cuggcgccag

gaggcuggug

gecgauggcea

gucaaugcgg

gacgceggugyg

accgccgaac

acccuugecyg

acggugguca

acgguggaca

uggacgccau cgegecggece

gecaccgeega gecegggeage

aggucaccge cgacggcage

guacuguggu caacguggug

ugaccgucga uuccagcegceg

ucagcggcac cgccgaggece

uagggcaggu caccgcecgac

ccaacggcac ggugaucguc

cegecaccac gguggacgcg

cgaccaucag cggcaccgcg

acccgaucgg cgaaaccace

cgcuggecaa cggcacggug

cgcagggcag cacuaccgug

acggcaaccu gcucaacggu

acggcaacce gaucggccag

geucgcaacu gceccaacgge

ccagccuucc cgcuaccacg

cgagcaacgg uucggugauc

auggcaacgg caacccgauu

cuccaggcau cccegeugecg

augucgacag ugcgcceggeg

ucgauccgag caacggcace

ucaccgaugg cggcggcaac

cguucaccce gagcaccccg

cggecggcaa uaccageggu

cggugaucaa uccgagcaau

ugauccucac cgacggcaac

acuggagcuu cacgcccegge

aggacgcege cggcaacaac

cagccecggu gaucgauccg

ccacggugau ccucaccgac

geggcaacug gagcuucacg

uggcccagga cgeugecgge

cceceggecac cceggugauc

ceggeguccg ggugauccuc

acggcagegg caacuggage

augccgugge ccaggacccg

cgguggcucce ggccacgecg

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460
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gugaucaauc ccagcaacgg cagcgugauc accggcaccg ccgaggucgyg cgccaaggug 5520
auccucaccyg auggcaacgg caacccgauc ggcgagacca cegecgacgg cagugguaac 5580
uggaccuuca cccceggcac gecgceuggeo aacgguacgg ugaucaacgce cgucgecgag 5640

gacgcegegg gcaacgecag cgguccggee agcaccacgg uggacucggu ggegecgucc 5700

geuccgeuge ugagcaucag cgccgacgge gcegcougcuga ccggcaccege cgagecgaac 5760
agccagguge gcaucguggu caacggcgac accgecaace cgaucacggu caccgucgac 5820
ggegeeggea acuucagcecu gecguucgeyg ccgecgouga ucaccggega gcugaucgec 5880
ggggucgeeg ucgacgcecge cggcaacguc agcegggcecgg ccaccaucaa cgecccggac 5940

cuggcgeoge cgaccaucag cgugccggaa gocgecgaua ccuggaucaa ugcecgeggag 6000

aucggcgacyg guauccaggu cgaugugacg guccguccga ccaugcaggu cggccaggug 6060

gucacgguca aguucgccgg gcagaacgge uacgaggcecg aggucagcca uacccucace 6120
gecggegaca ucgccgecgg caaccugace cugacccuga cgecuccegyg cggcauggge 6180
ceguuccegg agggugocuc gaccgucace gocgacauca acggceggeac cgegucgace 6240
ceggugeagu ucaccaucga caccauuccg ccggegacee cggugeuguce ccuggucgge 6300
aacauccuga ccaucucgge ggagccaggg accgaguuga cggugacegu cgacgucggce 6360

ggggugaccg ccaccgcecac ggugaccgee gacaacagceg ggcuggoguc gcugaaccug 6420

cucaccgacce uggacaucga cuucaguugg gaccaguugce ucaaugccca ggugucggug 6480

gucggacgceg acccggecgg caacccegage aacacggcga gcaucggoegu cggcaccage 6540
aucgagcaac cggugaccau cggcaacuuc ggecucgacg ucagcecucaa cccgceugaac 6600
cegoguuucyg guuucagegg aaccaccgag ccugacucca geguggugau ccgggucauc 6660

accceggoegu ugaacgucga auugcugecg auccaggegg auucguccegg aaacuucucg 6720
cugaaccuge ugagcccgac cauccucace caguugggge ugaacaucac cgacauccuc 6780
aaccucggcu cgcagaucuc guucaaccug guguccaceg acuccaaugg caacgacagce 6840
gecgecuacg ggaucacccu gacccccaac ggacugucge ucaauaucgyg ccagaucgau 6900
gucaacggua cuuccggcga cgacgugcug uccggegeca acggcaguuc ggagcacauc 6960
aacggcggeg acggcagega ccugaucuuc aacgugggea ceggcegauca cgugguggec 7020
ggcaacggca acgacaccau ccagaucace gcgaccgauu ucgucagcau cgauggegge 7080
geeggguucg acacccuggu ccuggecaac ggcaucgace ucgacuacaa cgecgucgge 7140
gucggcacge ucagcaaccu cgagcgcauc gaccucggca agggcgauuc ggguagegug 7200
cugacccuga ccgeggoegga gguggaugece aucaccgaug ccaacaacac guugcagauc 7260
accggcgaga acaacgacac ccugaacgug gugggcegegg ugaauaccegg uaccacgcaa 7320
cugaucaacg gcauuaccua cgacgucuac accuucggea guaccacccu geugaucgag 7380

gacaacacgg uacaggucgu ggucuga 7407
<210> SEQ ID NO 89

<211> LENGTH: 10608

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 89

auggacaucc gcageccgou gaaccaguge aucgeccugu cecuggecgg caucuuguuc 60
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cucaacccga ucgucgccge ggeggegggg cuggcegeugg acaaggcecgce cggcggcaac 120
accggecugg gccaggceggg caacggcogug cccaucguca auvaucgccac gcccaacgac 180
gccgggougu cgaacaacca uuuccgcgac uacaacgucg gcgccaacgg gcugauccuc 240
aacaacgcua ccggcaagac ccaggguacc cagcucggeg ggaucauccu cggcaacccc 300
aaccucaagg gccaggcgge gcaggugauc cucaaccagg ucaccggcgg caaccgcagc 360
acccuggcceg gcuacaccga gguggcceggg cagucggcege gggugaucgu cgccaacccg 420
cacggcauca ccugccaggg cugcggcouuc aucaacacgc cgcgcgaegac ccucaccacce 480
ggcaagccga ucauggacgg ccagcgccug gagcgcouucce agguggacgg cggcgacauc 540
gucgucgaag gcgccgaacu gaacgucggc aaccucgaac aguucgaccu gaucacccgce 600
agcgccaagc ucaacgccaa gcucuacgcg aagaaccuca acaucgucac cggccgcaac 660
gacguccagg ccgacagccu gcaggccacg ccgcgegecg ccgauggcag cgagaagcecg 720

cagcuggcga ucgacagcuc ggcgcuggge gggauguacg ceggggegau ccgecugguc 780
ggcaccgage agggeguggg ggugceggcug gecggcegaca uggcecgecag cggeggegac 840
auccgcaucyg acgccagegg caagcugagu cuggeccagg ccuccageca gggcgaccug 900
aagaucgcgg cccaggocgu ggagcugaau ggcaagaccu acgecggedg cagegecgag 960
auccgcageg cggaggaacu ggucaaccegg cagagecugg cggegegega acgcaucgug 1020
cuggaggegyg cgcauaucga caacgccggg gugaucgaag ceggegucga gccagacgag 1080
cgacgcaacyg cgcgceggega ccucgageug cgeageggea cecugegceaa cgecggceage 1140
cugguggcca gcogegaegou ggaagcegaag gcgagecagg cgcuggacaa ccagggegge 1200
agccugaagg gggcgaccgu cegggucgac gecgggeace uggacaaccg uggcggcaag 1260
cugcucgeceg agggcgaacu goegggucgag gcgagcagece uggacaaccg ccaggacgge 1320
cuguugcaga gccgggacceg cgccogugguce aagaccegug gegaucucga caaccgugge 1380
ggccagguga ucggccugaa cgaucuggag gucggcegegg cgacgcucga caacggecag 1440
caaggccuge ucggcageca gcaguccace cgegucageg cecaggegeu ggucaaccgg 1500
ggggacggceg aagucuccgg caagcgceguc gaggcucgeg ucgguagocu cgacaaucgc 1560
ggcggcaage ugaucggcga cgaccugcug guggucgcca gceggugccau cgacaaccgc 1620
cucggcuugu ucuccgcage caaccgocuc gaccugeggg cgegcagecu ggacaacage 1680
ggcaagggca cgcugagcag ceggggegge cuggagguca gocucggegyg ccugeuggac 1740
aaccgcgaug aaggcaaccu gcucagecag ggegegeage gegugacggu ggggcaacug 1800
gacaaccgeg ccggeggecu geugucgage cgcagcegagu ugaacgucca cggegecage 1860
cuggacaacce guggceggegu goeugguggee gacgecggece ugagegecac gggaggegec 1920
uucgacaace gcgacggcegg cagcegcecage ggcaaggcoug goegugegegu ggaggucgec 1980
agccugegea acgaccaggg uggcaageug cucagegaug gecgecugga ccucgcageg 2040
aacgcogucg gcaacgecgg agggcguauc gecgecaagg gegaccugea ggegacgceuu 2100
ggcagccugg cccagcaagg uggcgaacug gucagcgaaa agacccugaa ggucgeggec 2160
gacacgcucg acaacagcca guccgggcug aucgccgega auggceggcau cgcuaucgag 2220
gegeggeagg ucgacaaccg cgcceggcegag auuuccagca ccucgaaggu cgecgugaac 2280

gecegegage aacuggacaa ccegeggegge aaggucaucg gcegacagegyg ccugegecuc 2340
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accgugcage gccugcugaa ccaggecaag ggggugeugg cegggegega cggecugage 2400
cuggacggeg gcgaacuguu caacggcgac ggeggucgge ucgacageca gaacagcecug 2460
agcgugagece ucggceggegu gcuggacaac cagggeggeg cgceuggucag cgaaggcage 2520
cugacggege gegeogaegaeg ccuggacaac cguggeggga ccuucuccag cgecggugeg 2580
cuggcgcuga ccagecagge cgcgeuggac aaccagggeg geaggeugeu cagegaugec 2640
ggcgugacge ugcagggcege cagecucgac aacagccguu cceggcgugau cagegcecaag 2700
ggegeggugg auauccgcac cggceguacug gacaacagee gcaacggegyg caucggceage 2760
aacgccggea ucacccuggu ggccgecegg cuggacaacg gecageaggg ccgggucage 2820
gecaagggee ugcucgacge caaccugaaa ggccucgacce agegeggagyg cggeguccug 2880
aucagcgaaa ccggcgucac ccucgaccuc aauggeggea cgceuggucaa ccgegacgge 2940
ggccugaucg ccacgccecgg cgcegcugaug cugegecage ucggegeggu ggacaacgge 3000
geeggegggg aaaucuccag cgaccgcegeo uucacccucg cegecgecag ccuggacaac 3060
cgeggaeggge geocugaucgg cgecgacaac cugacccuge geaucgecca ggeccuggac 3120
aacagccugg ccggggugau cuccggegee gecggecugg acaucgegge cgceucgecug 3180
gacaacagcg ccaagggcac ccuggcecage cgcegcecggea ucgaccugeyg cgucgaugge 3240
gegeuggaca accacgcecga aggcaccgue uccggegeoe gocugacgau cgecageged 3300
ucgcuggaca acagcggcaa gggcecugcuc uccggcaacg ccggecugag cgucgccacu 3360
ggcgegeugg acaacgccga ggguggecag uugaucagec agggceguccu ggacgucagce 3420
agcgecgace ucgacaaccg uggceggegece cucaguggea agcagucgceu gegecugage 3480
gecgecaace uggacaaccg uggceggecug cucaccageg acggcgaacu ggaacugacg 3540
gecagggcegeg ucgauuccge cgacggcegge gaaaucuccg cocggggoega ccugegecug 3600
acggucgage gccuggugcea acgecaggge cggcugguceg gegagegegg cgucagucuc 3660
gaccugeggg geggegaccu ggacaaccag ggceggecuga ucagugeccyg cggeccgeug 3720
agcaucgage ggcugagegu ccucgacaac cgecagggeg gegagauuuc cagcecageag 3780
ggcuucgage ugcuggccag gcegcaucgac aacggccage aggggcegcau caucagegec 3840
gggaaacugc gccuagacge cgacgcegcug ggcaacgeog gogecggocu geucucegga 3900
uggcagggee ugacggugac aggcgggage cuggacaaca gcegecggogyg cacccuuucyg 3960
agcaaggacg gcgagcugge caucagecuc ggeggegege uggacaacca cggcecaggge 4020
gegeugguca gcaagggcege gcaacggauc gacgccgeca goecuggauaa cgeccaggge 4080
auugucuccg gcgaaagcga cgugaccceug agecaucgceeg ggaageugga caacggcecag 4140
ggeggecugg ucucggcegcea gegegegoug agcuucgage gcegacgauac gcugeugaac 4200
aacgceggeg gocggaucaa cggoeggeage cugcugeuca agggegecag ccuggauaac 4260
agcgacggeco aguugaucag ccagggecgg cucgacgceca uccucggegg cgeccugguc 4320
aacaccggeg cggcgegecu ggccagegge ggegaccuge ugcugegeag cgecageguc 4380
gacaaccgeg geggcaagcou ggucagecag gggcugcugg agaucagcege cggcagecuc 4440
gacaacagcg ccuccggcac ccucgcecage caggccggea ugagccugeg ccugggegge 4500
ggcgeccuge gcaaccagca ggacggecug aucuucagee aggecggege ccucgaugug 4560

caggcoggea gocuggacaa ccgecaggge acgcuccagg ccecagggega caaccggeug 4620
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cguaucggeyg gcgegougga caaccaggge ggecgecugg acageeggge cggcaaccuc 4680
gaccugcaga gcggcagccu cgacaacgge geceggeggeg ugcucaacag cgccaagggu 4740
uggcugaage uggucaccgg gcuguucgac aacagcgecog goegucaccca ggegeagucg 4800
cuggagauuc gcgeogggea aggcegugege aaccageagg gecaccucuc ggegeuggge 4860
ggcgacaace gcaucgucac cgccgacuuc gacaaccagg gceggoggocu cuacgecage 4920
ggccugceuca gcecucgacgg ccagcgcuuc cucaaccagg gegeggegge gggecaggge 4980
ggcaaggucg gcgceegggeg caucgacuuc agcecuggeog gegegougge caaccgeuuc 5040
ggccaguugg aaagcgaaag cgagcugcac cugcgegeog ccgcegaucga caacagegge 5100
ggcagccuge gcegeccucgg cegcagegge agcacgeggu uggucgeugyg cggecugaac 5160
aacgccuacyg gcgugcugga aagcgcecaac caggaccucg accugcaacu gggcagecug 5220
gecaacgecg gugggcgcau ccuccacace ggcaauggca ccuucggocu ggauucceggg 5280
caggugaucce gcgeoggegg cgaacugace accaauggec ugcuggacau ccgegecage 5340
gaauggacca acagcagcgu gcugcaagee ggacgccuga accuggacau cggcaccuuc 5400
cgccagacgg ccgagggcaa gcuguuggeg gugcaguccu ucacuggecg cggeggegac 5460
uggagcaacg acggccugcu ggccagegac ggcagcuuce gocucgaccu gageggegge 5520
uaccguggca acggccgege caccagecuc ggcgacuucg cccugaacge cgecagecuc 5580
gaccucggca acgccgecag ccucgecgge ggugccaaug ucacgcucgyg cgecggeaac 5640
cugcugguca accgugggeg gaucaccgece gecggegace ucguggecag cgecgegage 5700
cugaacaacu acggcacccu gggceggegge ggcaaccuge gauugaacge geccgeccug 5760
cucaacgagce gcoggguugou guucagugge gocgacauga cecugegege cggcegacauc 5820
accaaccucu acggggaugu guacagccuc ggcaggeugg auaucgceccg cgacgaugeg 5880
ggcaaccgug ccgccagcecu gegcaaccuu uccgggguga ucgagagcegyg caaggacuuc 5940

agccugegug ccagccugau cgagaacegu cgegecguge uggaaagcaa gucgggecug 6000

uacaccgcega agauggagca gaccgcecuge aucgaaggeg ucaacgeggyg cgacugeage 6060
ggcaagcgca acgccaucug gaccaucace cagcgcgaca agaccgaggu caccgecagce 6120
agcgccaugg ggcaacugcu ggccggagge gacuucgceca ucgacggegg cacccugaac 6180
aaccuuucca gucugaucgg cagcggegge aaccucaceg ccaaccucga aguccucgac 6240
aaccagggcece uggaaaccgg cgagcuggaa accauccgeg ugcugeguac cgceucgegge 6300

ggcgauaucg gcggcaucga ccagaagucg cgcaacuuca ccaaccucua cugguaccag 6360

agcgccaauu ucgaccegge goegegoeggge gagauccceg cegegeucaa cgegauccuc 6420

agcgacuggu ccuucgagua cgaauuccceg agcaagggge cgaccecgau cagcaguggce 6480

gaccaguccu acgcagceggu gauccaggece geceggcegacg ucacggucaa ugecageacg 6540

cgcaucgaca acggcgucac ccgecccgge uacaccuucg ucggcagegg ccgcecaggug 6600

ggcgacageg cggugggcegg cagegggguu ucgguggucg ugccgougac cucgcaacug 6660

cecgocagace uggcegeggag ccaggucaac ccgguuacece ugeecggeuu cagecugecce 6720

cagggugaca acggccuguu ccgucucage ucgegcuuug cegaggacgg caauggcage 6780

gecgegeucg gugceeggege cgaccgcace cagggceggua gceggegucuc ggucggecag 6840

caaggcgecg gcaacgocge cgguaccugg cagggecagg gegugegagu cgacggecug 6900
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geuggcegegy

gucgcccggg

aucgagacca

ageggecugyg

cagcggeuga

agcagcgacyg

cugcaccuge

aucgucugge

cuggcccagyg

aagcugguga

ucggcgacgg

cugcucgecyg

agccucaccg

gegeucgacyg

gcgaacagcece

agecgeggey

cgccagggec

gaagucagcg

agcacccucg

gcggceggega

aaggucgccc

caggaccuge

ggcgacaage

aagaaaggcg

gugggcagcc

uaccagggcyg

accuucgagg

geguggaaca

guggcccagy

aucgaccaga

gcguggeuga

cacgauagcu

aucgcggegy

ggugccagua

gcagcgguca

aguagugaca

uacuucgacyg

cucagcagec

ccaacgucca

uccagggcegu

acceggegeu

gcaugaacce

uccgegacge

aggcgcuguu

aacugggugu

uggaagaggu

¢ggagggucy

gcggeggega

ccgacaaccu

gegacucgau

cgcugaccgyg

gecgecaccug

ugaacgucca

accucagccu

agaccegeug

c¢cgggeggga

aagcgegecg

acgaggagca

agcaaggcac

gecugaucge

uggaacugcu

acuucggecg

agaucagcag

cgaagcugga

cggugaagga

gcgccaaggg

ggaaucuggce

agaccguaag

aggaggccga

ggaaguacag

cagccaucgg

geuucgccau

gecugaucaa

gucugaagca

ggauucuuca

uaucuggugu

dggucagggce

geceggcaac

caccgaacug

ggacgauagce

ggugguggcyg

cecgeuaccug

gggccugagc

cgaggugaac

geuggcacce

ccugcauaac

cgacaacagc

ccgcaaccge

cgacguaauc

ggaacgcage

ggccggacgce

cgacgecgga

gagcacgucyg

ccugaacguc

cgacaucgec

ugccuacage

cegeguggac

gagccaggcece

ggcegecaac

caaggaaacc

cggcggcgac

aucgggcaac

ccugcaccag

gaaagggcag

gaucaaggcce

ccagaccauc

gcagcegeggy

caacucgggc

uggcauggcg

dggcgeagga

caacaagggc

gauugcuauu

gaccaagacu

uggucgcuuc

ggcagcacgce

gccacgecga

aagcaguucc

aagaagcguc

cgcaccgged

auggacaacg

dcggageaga

dgcgagaagyg

aacggugcge

gucggcacce

ggccugaucyg

cagggcgggy

aacgaacgca

uucgcegaca

gacaucgcca

cgcgacguca

cggcuccaga

agcgcegged

cucuccgecyg

aagaccagga

geeggegygcey

agegecggey

gacagcaacu

cggcgcgacyg

cucacccugce

gaccuggcca

gaaagccacyg

accgaugaaa

guggaagggce

gacgcgaugyg

gauguggacu

auggggecgy

gcagcegggayg

guuggugcgyg

gaucucggga

gegagecuga

gauccgcuua

geugccaauc

ucggegguag ccugeeggge

gegecageca caaguaccug

ucaacucgga cuaccugcuc

ucggcgacgg ucucuacgag

agcgcuacau cgacgggcug

ccaucgcuua caaggaccaa

uggeggegeu gacccacgac

uccucgegee gguggucuac

ugauccaggg ccgcgacgug

ugcgegegeg gaacgaccuc

aggccggcaa gcgecucgac

ucaucgcegg gegugacgug

gegugaceeg cuacgacage

gegecgegeg gguggaggey

accucggegyg ggugcugceag

cegucgeege cgucgaggac

gegugacceca geucggegece

gegacuugac ggegguggece

ggcgegacgu gacccuggeg

aggucaccua ccaggaagac

accuggcgau caaugccgga

acgaggccua ccugguggec

acuaccugua cgacaagaag

aagucaccga cgucaaggcg

ucagcggegyg cgaccagace

ucgucagcegg cggcgcegguyg

agaagagcaa gggcgaccug

cgcuucggca gacccagauc

ugaagaucga ccucaagcau

ugcaggcgga uccgcaacug

dgcgcauggu gecaggaggug

cgacgcagau cgcugucgece

cgcucagugyg ugcaggagug

caggaagccu gucgggcacyg

aggugcugaa agacagcuuc

¢cggggggeu gacggeugag

cuggaaaggu cacgguagac

aggcgaugca gaacgcuaca

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180
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uccacuguac ugagccagge cuugggecag ggcgggagec ugaacgaggce gcugaagagce 9240
gegoucuaca acaguuucge ggcggcaggu uucaacuucg ucggcgauau cggccaggaa 9300
uacagccuga agcecaggcga uccuucgaug gugaccauge acgceccugau ggguggcecug 9360
geggegeagyg ucageggugg cgauuucgcec acgggegecg cggceggcougg cgcecaaugaa 9420
gegeuggugyg ccaagcuaga ccaggcocuuc aagagcuuga geccugagaa ccgugaagec 9480
auggucacua uggggucgca auugguuggu guucuggcug cggcgguacyg cgauccugau 9540
gugacaggca aagcucugga aagcgcugceu uggguagcga agaacucgac gcaauacaac 9600
uuccucaacce aucaggaugu ggccgaucug gauaaugccu ugcagaaaug caagucccag 9660
ggaaauugcce gucagguaga ggaagaguuc aaggcgcgua gcgacgagaa ccggceggagyg 9720
uugaauggcu gceguggcougu ggguaauugce gceggagauuc gugcggagau cgaugcegggyg 9780
ucuacggcuc ucaacgagcu gguggceccgg caggaaacag cuaauccggg aggaagugac 9840
agcgauauag ccuacgguuu ccugaugggce cgaaauguug ucgacuggac gacggcuggu 9900
caguugcace uggagcagac cgccaaccuc ugguggaacg guaauccaca guggcagaag 9960
gaagucggug cauaccuaga ccagacgggg uucaauccgu ucggaaucgg cguuccggca 10020
augggcggug ccgcuggcaa gguaacggcec aaggcgcuca ugaaugcgcu gaaggcggga 10080
gaguugccecca aaggagaggu ggccccagga aaggcuaauc ugccuaccau uggggcguug 10140
gcggaugeug aggcgggaau gccuuauacce cauccaguua agcucgccgce aaaagcgacu 10200
gggacagcag ggaagauuaa gauugaagcc ggcgcaauac cugacgcaaa ugaaguacgu 10260
gcaggacaag gguuaucugg ucuuggguac gauguuacgc accaaaccac ugcgucagcu 10320
aaagguauuc aagggcagcg aacugcggac uugcauguug auggacucgg uuccauugau 10380
guguauacgc cgaagaaucu ugauccgaca aagauaguuc gagcgauaga gaagaagucg 10440
aaucaagccg gcggagucuu ggugcaggcg gacuugccaa gcacugacau gucguccauu 10500
gcugcucgua ugugggggaa gacuaacgcg cagaguauaa aaacuauauu uuuccagaaa 10560
ccagacggau cauugguccg auuugaucga ccugcuggag gaggcuga 10608
<210> SEQ ID NO 90

<211> LENGTH: 16884

<212> TYPE: RNA

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 90

auggacaucc gcagcccgou gaaccaguge aucgeccugu cecuggecegg cauccuguuc 60
cucaacccga ucgucgecge ggcggegggg cuggegeugg acaaggecge cggeggcaac 120
accggecugyg gccaggeggg caacggegug cccaucguca auaucgcecac gceccaacggce 180
gecgggeugu cgaacaacca uuuccgcgac uacaacgucg gcgccaacgg gcugauccuc 240
aacaacgcca ccggcaagac ccaggguace cagcucggeg ggaucauccu cggcaacccce 300
aaccucaagg gccaggcegge gcaggugauc cucaaccagg ucaccggegg caaccgcage 360
acccuggeceg gcuacaccga gguggecggg cagucggege gggugaucgu cgcecaaccceg 420
cacggcauca ccugccaggg cugcggcuuc aucaacacgce cgcegegegac ccucaccace 480
ggcaagccga ucauggacgg ccagcgecug gagcegcouuce agguggacgyg cggcgacauc 540

gucgucgaag gcgccgaacu gaacgucgge aaccucgaac aguucgaccu gaucaccecgc 600
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agcgccaage

gacguccagg

caacuggcga

ggcaccgage

auccgcaucyg

aagaucgcgg

auucgcageg

cuggaggegy

cgacgcaacyg

cugguggeca

agccugaagg

cugcucgecyg

cuguugcaga

ggccaggucg

geeggucuce

gcgggeggcea

cgcagegguc

c¢gagcgggey

aaccgeggug

aaccaggaca

uucaacggcyg

geguucgaua

uggcucgaca

ggcgcccuga

gccagecucy

accggcaacc

gucgcegeuce

geggaucuce

acgcucgauc

ggcaccuuge

gaccgegegu

ggcggagcecc

uccggugcug

ggcagcaagg

aucgcugaac

gecgecaaug

accagucagg

geuggcaace

ucaacgccaa

ccgacagecu

ucgacagcuc

agggeguggy

acgccagegyg

cccaggecgu

cggaggaacu

cgcauaucga

c¢geguggega

geegegegeu

gggcgaccgu

agggcgaacu

gccgggaccg

ucggucugaa

uuuccagcaa

agcuggucag

gcauugucge

auvaucuccag

gcaagaucgu

aggggguacu

¢ggggggecu

accaggcegyg

accagggcgg

acaaucaggg

acaacagcca

ugaacaacag

ggguagacaa

aagggcugga

ugaacaaggg

uccugcegeca

ucacucuugc

ugaccuugcg

gaggucugga

gegecaucga

geggecugaa

guagccugca

acucgcugac

agggegugga

geucuacgcyg

gcaggccacyg

dgcgeuggge

ggugaagcug

caagcugagc

ggagcugaac

ggucaaccgg

caacgcegygyg

ccucgageug

ggaagcgaag

cegggucgac

dcgggucgag

cgecegugguc

cgaacugcag

gggagacaug

cgagcgecgu

cggccaggau

cacgucgagg

cggugacagu

cgccageage

geuguccage

cagccuggac

uacgcuaucc

cggcagacug

dgccggugceyg

ccggaaagec

cagccaggeg

ccagcaugac

aagccugguc

acucggcgug

caccuccgeg

uaucgegcag

uauccaggca

uaucggugug

geugguagcece

ugccaagguu

ucucgaccug

caucacggec

aagaaccuca

cegegegeag

gggauguacg

geeggegaca

cuggcccagyg

ggcaagaccu

cagagccugg

gugaucgaag

cgcageggea

gcgagecagyg

ggcggacace

gegagecagece

aagacccgug

guccaggcug

gacaucgagu

acgcuccuga

cucgacuuga

gugguggcga

ggccuggaca

gaugggcugc

cagaagggua

agccggggcu

agcgcagggy

dcgagegacy

aucaguggca

aguaucggca

ggccggaucg

aggggcaacc

aaucgcgeuc

guggacaaca

uugaacaacc

geccuggaca

uucguccugyg

accecgecugyg

gaugaggcga

ggcacgcuga

ggcauccuaa

c¢ggcaggugyg

acaucgucac cggccgcaac

ccgauggcag cgagaagceca

ceggggegau cegecugguce

uggecgecag cggceggegac

ccuccageca gggcgaccug

acgccggegg cagegecgag

cggegegega acgcaucgeg

ceggegucga gcecagacgag

cccugegcaa cgcecggcage

cgcuggacaa ccagggcegge

uggacaaccg uggcggcaag

uggacaaccg ccaggacggce

gegaucucga caaccgugge

ccgecacugga caaucgcagu

ucgcucgucu ggacaacagu

aggcggaucg gcucgauaau

geucucgguu gaucgacaac

gegeucgega acaguuggac

ucacaacgcc acgcaugcuc

gecugaguge uacggaguug

ucgacgucuc ccuggecggu

uccugacggu gaagucagcce

cauuggcagu gaccagccag

ccggacuuag cuugagcage

agggggccgu ggagauucgu

gegaugeggg acucacccug

cegecaaggg ugugaucgau

uggucagega uaccggcauc

aaggccugau cgccacgecu

gcggugggga aaucuccagce

aggggggacg ccugcucagce

acagccucga ggggauuguc

acaaccguag uggcuccauc

aaaacgacgc uggcacacug

acaguuccaa ggggcguauc

gccagaaggg aggagaacug

acaauaacgc uggccguauc

acaacagcgu cggcgagauu

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880
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gecagecagg geguggugge gcugaaccuc acugagcage uggacaaccyg uggeggcaag 2940
aucgucggug acaguggucu gggcaucace gcgecgeacg ugcucaacca ggacaagggg 3000
guacucgcca gecgcegaugg gcougcegecug agugcuacgg aguuguucaa cggcegegggyg 3060
ggccugeugu ccagcecagaa ggguaucgac gucucccugg ceggugceguu cgauaaccag 3120
gecggeagee uggacagceceg gggcuuccug acggugaagu cagccuggcu cgacaaccag 3180
ggcgguacge uauccagcege aggggcauug gcagugacca gecagggege ccugaacaau 3240
cagggcggca gacuggcegag cgacgecgga cuuagcuuga geagegecag ccucgacaac 3300
agccaggecg gugcgaucag uggcaagggg gecguggaga uucguacegg caaccugaac 3360
aacagccgga aagccaguau cggcagegau gegggacuca cecuggucge cgeucgggua 3420
gacaacagce aggcgggcecg gaucgcugeco aagggugcga ucgaugegge ucuccaaggg 3480
uuggaccage augacagggg cagccugguc agcgauaccg gcaucacgcu cgaucugaac 3540
aagggaagcce uggucaaucg cgcucaagge cugaucgcca cgcecuggeac cuugcuucug 3600
cgccaacucg gcoguggugga caacageggu ggggaaaucu ccagcegaccg cgeguucacu 3660
cuugccaccu ccgcoguugaa caaccagggu ggacgcecuge ucageggugg ageccugace 3720
uugcguaucg cgcaggceccu ggacaacage cucgagggga uugucuccgyg cgecggaggu 3780
cuggauaucc aggcauucgu ccuggacaac cguaguggeu ccaucggeag caagggegec 3840
aucgauaucg gugugacccg ccuggaaaac gacgceuggea cgcugaucge cgaacgcegge 3900
cugaagcugyg cggccgauga ggcgaacaac uccaagggge guaucgucge caaggaugaa 3960
cugcgugeca aacucgguge gcuggugeag aacgggggag agcugacgac ucagggcegeg 4020
cuggccecucg acgccgacaa agucgacaac ggegeugguce geaucgceegg caaccgaggu 4080
guggucaucg augcccggcea gguggacaac cgugcceggeg agauugecag ccagggegug 4140
gegacgcuga aucucacuga gcaacuggac aaccguggeg gcaaagucgu ugcugacagu 4200
ggucugggca ucaccgcegec acgcegugcuc aaccaggaca agggaguaau cgecagecgc 4260
gaugggcuge gcecugagugg uaccgaauug uucaauggca augccggacu gcucageagu 4320
cagagacaua uagaggucac ucuggacggce gugcuggaca aucagggcaa gggcgegeug 4380
cucagcgacyg guacccugac ggugagegece gggegcauac acaaccagga cgccacucug 4440
uccagcegecg gugcegcugag acugagcage caggaggcegg uggacaaccyg uggceggcaag 4500
uuggugacgg acuccagccu gegecugace agcegcecagee uggacaacag ccgaucaggg 4560
aucaucagug ccaacgcuge ggcggagauc cauaccgggg uucugaacaa cagccagaaa 4620
ggcaaucuug gcaguaauga cgggcucgge cugauugcua cugaggugga uaacagecag 4680
gaaggucgga ucacugccaa aggcaugauc gacgcaaaua ucaagggacu cgaucagcag 4740
ggcaaagggce ggcuggucag uaaugcecgge aucauacucg accugaacga gggaacccug 4800
geccaauggceg cucagggccu gaucgcecacg ccuggaaccu ugcuccugeyg ccaacucgge 4860
augguggaca acagcggegg ggaaauuucce agegaccgag ccuucacacu caccaccucce 4920
gegeugacca accagggugg cegecugege ageggeggug uacugacguu gcegcaucged 4980
caggcucugg acaacagccu cgaagguguu cucuccggea ceggaggecu ggauauccgg 5040
gegeuugece uggacaaccg caguggcucce aucggcagca agggcgceogu cgauaucgac 5100

gugucceguu uggaaaacga ugacggcgac cugcuuagceg aaggucgucu gaaacugacu 5160
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gccgagegag

gugacagccu

gccgauagcc

uccgcccgga

gacgucgccg

cucgccgcege

cgccugaaug

aucgacguca

cgccugagcyg

accuugucgc

gccggugcecg

aagggggecy

agcggugccyg

acugccaagg

cuggucagcyg

cagggccuga

aguggceggug

aaccggggug

gacaacagcc

uucgacaacc

cuggagaacyg

gugagcagcg

cuggagcage

cuggauaace

cagaucgaua

gaacaacugg

cagcgccugce

ggcgcggaac

acgcucagug

acagugaagg

cucguuacca

gccacccuga

gcuguggcca

acgggeguca

aaggguacgc

dgcgagegceyg

cugguuucaa

dgcggagaga

cgaacagugu

uuaaccaggc

ucgacaaccg

ggaucgacaa

agcaguugga

cacggguacu

gcgccgaacu

uucuggacgg

ugaagagcegyg

uuuccagcca

uccugcgcag

cggagaucey

ggcucgcgcu

gugcgaucga

auvacggccau

ucgccacgcc

gcgagaucuc

gecgegugau

uccaaggcgu

auvagcggcau

aggcaggeceg

c¢caaggggey

aggguggaga

gcaauggegy

accgeggugyg

acaaccgggyg

ugaaccaggc

ugcucaaugg

gugcauugga

ccgaccaggu

gceggggega

acagcacugg

uucguaccgg

cccuggucgce

ucgacgccaa

gugucacccu

cgccuggcege

uauccagcga

caggggacgg

dgguggcegaa

cagcggeggu

c¢cgugeggge

caaccgaggc

caaccaggac

guucaauggc

cguauugggc

ucggeuggac

dggugeguug

cgccagccuc

uacuggcagc

ggucgeggac

ugccaaccug

cgcgcucgau

uggagecuuyg

cagcgaucga

cagcggegac

ucuuuccgca

cguugcuagc

cguggucage

cauugccgcyg

acuggccagu

ccuggugage

ggaaauaucc

gggcaaggug

caagggugug

cgauggcggc

caaccagggyg

caauvaaccag

guugaacaac

cuucgacaac

agcccugaac

cggguugguc

ccugaaaggyg

cgaccucaac

gcuccugcug

ccgugcuuuu

aucgcggeca

uugagcagcg

cuggucagug

gaaaucgcca

ggcaaggcca

dgcgggguac

aacggeggee

aaucaggcag

aaccagggcyg

aacaaccagg

gacaauagcc

cucaacaaua

cugguggaca

aaggggeugy

cugegcegggy

cugcugcggce

agcuuuaccc

ucccugaccc

agceggaggge

aagggcgaua

gaaggcgccc

aagggcgauc

caggggacge

gecgauggeg

agceguggeca

aucggcgaca

cucgccaguc

cugcucagca

agcggugcac

gcggggacuu

caggguggca

agecgugegy

aacagucaga

gacaacggcc

uugcuucagc

gguggcaccc

cgccaacucg

acccucgcecg

ggggugaccu gcacgccagce

agggugegeu gaugeucgag

cugauggcaa ccugaccguu

gcecegggeca ggugacacug

ucggcgauag cggacuucgc

ucgccagucyg ugaugggeuyg

ugcucagcag ccagcaaagc

gcagcuugag cagccaggga

gugcagucuc cagcgccggyg

ggggcagggu ggucaccgac

agggcggcau cgucagcegcece

gccagaaggg cggcauaggc

acagccagaa cggecggauc

aucagcaggg cagcggcagg

gagaacuggu caaccgugcu

aacugggugu cguggacaac

ucgecegegac cgegeugage

ugcgcaucgce ccaggcacug

uggaugucgc ugcacucguc

cacacaucgg ggugaaccgc

uggaucugac cgccaagcag

ugcaggucac gguuggcacc

ugacucucga cgccgauagc

gggucaccge cgaggcacgc

agguggcucu ggcuguccgg

gugagcugag ccuaaccgug

gcgauggauu gcaccuggac

gccaacgccu gguggaugua

uggucagcga agagucgcug

ucuccagugce ggguagcecug

gguuggugac cgaugcugga

geccuggucag ugcgaaaggyg

agggauccau uggcggcaau

gggaaggacg gaucagcacc

aggggggagg cucgcugguc

uggacaacca cgaccucggu

gcauggugga caacagcguc

ccaacacacu gaacaaucag

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440
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ggcgggegge ugaucagcag cgaagcuuug acccugcgca ucgccaagac acuggacaac 7500
agucucaagg ggcagguccu ggcgaccgac ggacuggcca ucgagucuca ggucuuggac 7560
aaccgugcgg gaaccaucgg cagcaagggu gaugcccgua ucagcgugac cagccuggac 7620

aacgccgaac aaggcagecu ggugagugaa ggecgecugg agcuuguage cgaccaggug 7680
agcaacggca accaaggccg uaucgccgece agaggeguge uggaggegge ggucgguacg 7740
cugcuccage aaggcggega acuggucage caggggagec uggaccuucg cgecgacacg 7800
cucgacaaca gccaguccgg gougaucgee gegaauggeg geaucgcuau cgaggegegg 7860
caggucgaca accgcgecgg cgagauuuce agceaccucga aggucgceegu gaacgceccgce 7920
gagcaacugg acaaccgcgg cggcaagguc aucggcgaca gceggccugeyg ccucacegug 7980
cagcgocuge ugaaccagge caagggggug cuggecggge gegacggecu gagecuggac 8040
ggcggegaac uguucaacgg cgacggceggu cggcucgaca gccagaacag ccugagegug 8100
agccucggeg gcogugecugga caaccaggge ggegegeugg ucagcegaagg cagcecugacg 8160
gegegegeeg cgegecugga caaccgugge gggaccuucu ccagegeogyg ugegeuggeg 8220
cugaccagcece aggccogugou ggacaaccag ggeggcagge ugcucagega ugcecggugug 8280
acgcugaagg gcgccagecou cgacaacage cguuccggeg ugaucagege caagggageg 8340
guggauauce gcaccggcegu acuggacaac agccgcaacg goggcaucgyg cagcaacgec 8400
ggcaucacce ugguggccge ceggcuggac aacggccage agggccegggu cagegecaag 8460
ggccugeucg acgccaaccu gaaaggccuc gaccagcegeg gaggceggogu ucuggucage 8520
gaaaccggeg ucacccucga ccucaaugge ggcacgcugg ucaaccgcega cggeggeuug 8580
aucgccacge ccggaegaegou gougcugege cageucggeg cgguggacaa cggegecgge 8640
ggggaaaucu ccagcgaccg cgccuucace cucgccgeog ccagecugga caaccgegge 8700
gggcgecuga ucggegecga cagcecugace cugcgcaucg cccaggcocu ggacaacage 8760
cuggcagggyg ugaucuccgg cgccgocgge cuggacaucg cggecgeucg ccuggacaac 8820
agcgccaagg gcacccugge cagucgegece ggcaucgace ugcegegucga cggegegeug 8880
gacaaccacg ccgaaggcac cgucuccgge geccgecuga cgcucgecag cgecucgeug 8940
gacaacagcg gcaagggccu gcoucuccgge aacgccggee ugagegucge cacuggegeg 9000
cuggacaacg ccgagggugg ccaguugauc agecagggeg uccuggacgu cagcagegec 9060
gaccucgaca accguggcegg cgcccucagu ggcaagcagu cgcugegocu gagegeeged 9120
aaccuggaca accguggegg ccugcucace agegacggeg aacuggaacu gacggcaggg 9180
cgcgucgauu ccgecgacgg cggcgaaauc uccgeceggg gegaccugeg ccugacgguc 9240
gagcgecugg ugcaacgcca gggcecggoug auuggcegage goeggogucag ucucgaccug 9300
cggggeggeyg accuggacaa ccagggegge cugaucagug cecgeggece gceugagcauc 9360
gagcggeuga acguccucga caaccgccag ggcggcgaga uuuacagcca gcagggeuuc 9420
gagcugeugg ccaggcgcau cgacaacgge cagcagggge gcaucaucag cgecgggaaa 9480
cugegecugyg acgccgacge gougggcaac gecggegeeg gecugeucuce cggauggceag 9540
ggccugacgg ugacaggcgg gagccuggac aacagcgeog goeggcacccu uucgagceaag 9600
gacggcgage uggccaucag ccucggegge gegcuggaca accacggeca gggegegeug 9660

gucagcaagg gcgcgcaacg gaucgacgce gccagccugg auaacgccca gggcaucguc 9720
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uccggcgaaa

cuggucucgyg

dgcggecegga

ggccaguuga

dgcgeggege

c¢geggeggea

agcgecuccyg

cugcgcaace

ggcagccugg

dguggcegege

cagagcggcea

aagcugguca

auucgegecg

aaccgcaucyg

cucagecucyg

gucggcgccg

uuggaaagcg

cugegegecc

uacggceguge

gecggeggge

auccgegecg

accaacagca

acggccgagyg

aacgacggec

ggcaacggcee

ggcaaugccyg

gucaaccgug

aacuacggca

gagcgegggu

cucuacggygy

ugggcaaauc

uccgugaguu

agcgcuauug

ucuucgagcg

geugcuucaa

gcuucuaaua

gguuaugcgu

gaagaauugc

gegacgugac

cgcagegage

ucaacggcgg

ucagccaggg

gecuggecag

agcuggucag

gcacccucge

agcaggacgg

acaaccgcca

uggacaacca

gecucgacaa

cegggeuguu

ggcaaggcgu

ucaccgccga

acggccageg

ggcgcaucga

agagcgagcu

ucggccegeag

uggaaagcge

gcauccucca

geggegaacu

gegugeugcea

gcaagcugcu

ugcuggccag

gegecaccag

ccageaucge

ggcggaucac

cccugggcgyg

ugcuguucag

auguguacag

geuuggagaa

cacuucucaa

geguccgeug

agcuugucug

uuacggcugyg

uaagugcugu

uaggggaaua

uuaugcegcau

ccugagcauc

gcugagcuuc

cagccugeug

ceggeucgac

cggcggcgac

ccaggggcug

cagccaggec

ccugaucuuc

gggcacgcuc

ggccggecgce

cggcgccgge

cgacaacagc

gegcaaccag

cuucgacaac

cuuccucaac

cuucagccug

gcaccugcege

cggcagcacyg

caaccaggac

cacuggcaac

gaccaccaau

agccggacge

dgcggugeag

caacggcage

ccucggegac

cggcggcgcec

cgcugeegyge

cggeggcaac

uggegecgac

ccucggcagyg

cauuuccgygyg

uagaagggaa

uacggggugu

gaucagggaa

ucgagaucug

aagagacgcc

ugcggucagyg

auuggcguau

gccgggaagce

gagcgegacyg

cucaagggcyg

gccauccucy

cugcugcuge

cuggagauca

gacaugagcce

agccaggecg

caggcccagg

cuggacagec

ggcgugcuca

geeggeguca

cagggccauc

cagggcggey

cagggcgegy

gccggcgcegce

geegecgega

cggcuggucyg

cucgaccuge

ggcaccuucyg

ggccugcugg

cugaaccugg

uccuucacug

uugegacucyg

uucgcecuga

aaugucacgc

gaccucgugg

cugcgauuga

augacccuge

cuggauaucg

aauuuagaga

acucuagaga

cagcuuucug

uauvaagucua

cuuguuguag

acgcuaucuc

ggcguuuauu

aacgcuguca

uggacaacgg ccagggcegge

auvacgcugcu gaacaacgcc

ccagccugga uaacagcgac

geggegeecu ggucaacgece

gcagcgecag cgucgacaac

gegecggeag ccucgacaac

ugcgccuggg cggcggcgcece

gegeccucga ggugcaggece

gegacaaccg gceugceguauc

gggecggeaa ccucgaccug

acagcgccaa ggguuggcug

cccaggegea gucgcuggag

ucucggegeu gggeggegac

gecucuacge cageggecug

¢ggcgggeca gggeggcaag

uggccaaccg cuucggcecag

ucgacaacag cggcggcage

cuggcgaccu gaacaacgcc

aacugggcag ccuggccaac

gecuggauuce cgggcaggug

acauccguge cagcgaaugg

acaucggcac cuuccgccag

geegeggegg cgacuggage

agcugagcegg cggcuaccgu

acgccgecag ccucgaccuc

uuggegeegg caaccugeug

ccagegeege gagccugaac

acgcgecege ccugcucaac

gegecggega caucaccaac

ccecgegacga ugceggggggce

gcacagguga uaugcguuuc

uugaagguga cuugcagaau

agaggugggg aaaaacuagg

cauugggaga uucuucugcce

gugcaagecu gcagaauauu

ugaguaauuu cgaaaacaaa

cgcegecgag uaaauuugge

acgaucccag uuauggggag

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000
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ggauaugcga gcacaggggg gagacuuccg aauauucauu auuucgacaa gaauuuuaau 12060
gaaaaagucu cuccgcugga ggucauucau ggaaacggga aaaauggugg gccggguugg 12120
caccuguacu ucgguaccuu agauguugag uauccggaca cagaucgcug gaauaaggcu 12180
auuggacgaa uaccggcgcc gaauuauuca ucgaaaaaaa cggaugcuau uccagaucua 12240
cuuaagggau uggcuccucu cgaugaguug acgauuaaca aaggggcgaa cucaacgguu 12300
ggugcugucg ugcaagcugg cggucgugua acggugaaug cugcggagag uuucaauaau 12360
ucuguccuac agggauuuca ggccguucag gaaacccagu uaccucauca ggacauagcu 12420
guuucaagca cgacgagcgce cguagugacu cugaagaguc aacugccagc ggauuuggca 12480
aggcaacaga ucaauccucu cacccugcecg ggcuucagcece ugccucaagg ccagaauggg 12540
cucuuccgcce uggcguccca aggagceccag gugaaccagg caaguggugce ucugaaaucce 12600
gccagcgauc ucacccagag cggccauggce guaucuguau ccgcacagac aggcaguggce 12660
gcaaguggcu ggaguaccca ggcgcgucgu gucggcgaug aucgggucac cucgcuugcece 12720
gguuccgecu aucaaggccg gguagcugag gcuaucgaug cgcuacgggce uuccgcgceca 12780
aucucgggcg acgggggaaa cacuggccgu uuccaggcecg gugagcacca ggcgaccacg 12840
ggacugggug gacucgucga gggcaaugca ucgggucaca gcggcaaugg cgucauccuc 12900
gccgaucuge gecgguggucu acccucguuc ucaagccuuc ccgcgucuga ucauguucaa 12960
ggcacagugc ccggucacga ugggaaugga acuauucucg ccaauuggca gggugcgcag 13020
gcgacggucce aggccucgcee uucgacagug cguguagagg ggguagucuc caguccaggu 13080
ggcaauggca gcauccuugce cgaucugccg gcugaacagu cgucggugca ggcacugcecu 13140
ucggccguua gggcucaggg cagcecugccu cgccucgaag agcggagcegce ccuucuugcece 13200
gagccuccgg uugggcagcee ggcguugcaa acccugccgu cgguugcgceg cguugagggce 13260
gugcccagca augccacace gagcaacagce cacaaguauc ugaucgagac caacccggcg 13320
cucaccgagce ugaagcaguu ccucaacucg gacuaccugce ucgguggucu ggguaucaau 13380
ccggacgaua gcaagaagcg ccugggugac ggucuauacg agcagcgcecu gguacgcgaa 13440
gcgaucgucce agcguacggg gcagcgcuuc aucgccggau ugaacagcga cgaagcgaug 13500
uuccgcuauc ugauggacaa cgccaucgcc agcaaggacg uauugggacu gaccccuggce 13560
gucacccuca gcgecgecca gguggcggceg cugacccacg auvaucguuug gcuggaagaa 13620
gucgagguga auggcgaaaa gguccucgcc cccguggucu accuggccca ggcecgagggg 13680
cgguugggcce cgaacggcege gcugauccag gggcgcgacg ugaaccugau caccggcggg 13740
gaccugagga acgccgguac ccugcgcegceg cagaacgacce ucagcgcgac agcecggcaac 13800
aucgacaaca gcggccugau cgaggcecggce aaccgccucg accugcugge cagcggcucce 13860
auccgcaaug accagggcgg caucauugcece gggcgcgagg uaagccucuc ugcccuuacce 13920
ggagacguca ucaaugaacg gacggugacc cagcaccagu ccuccuacag gggaaccggu 13980
accacugagg cauuugccga uagcgcecgceg cguaucgagg cugcgcagaa gcugaccguu 14040
ucggcaggac gcgauguagce caauauuggc ggugucaucg acagcaaggg cgaccucgcc 14100

uugcaaggcg gcagggaugu ccugguuucg gcugcgguag cggagcgggg cuggacggca 14160
ggaagccagg cauaccagac ccagacgacc cagaugggceg ccgaggucgu ggcggggcege 14220

gauaucagcg ucagcgccgg acgcgauauc agcgucgugg gcagccgcau cgacgcucgu 14280
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cgcgacguga cauucgaggce gggucgcgau gugggccugg ucgcggcugce caacgaagag 14340
caugccuaug gcaagaccaa gaaggucacu uuccaggacg acaagaucac ccagcaggcce 14400
acucgcgugg acgcuggcegg cgaccuggcg aucaaugcecg gacaggaccu geggceugguc 14460
gcgagccagg ccagcegcecgg cgacgaagcc uaccuggugg ccggcgacaa gcuggagcug 14520
cuggccegcga acgacagcag uuacuaccuc uacgacaaga agagcaaagg cagcuucggu 14580
agcaagaaga cccggcgcega cgaaaucacce gaugugacgg cagugggcag ccaaauaucc 14640
agcggeggeg accucacccu geucaguggce ggcgaccaga cuuaccaggg cgcgaagcug 14700
gaaucgggca acgaccuggce caucgucagce ggcggcegcegg ugaccuucga ggcgguaaag 14760
gaccugcacc aggaaagcca cgagaagagc aagggcgacce uggcguggca gucgucgaag 14820
ggcaagggcc agaccgacga aaccgugcgce cagagccaga ucguggccca ggggaaucug 14880
gcgaucaagg ccguggaagg gcugaagauc gaccucaagc acaucgacca gaagaccgug 14940
agccagacca ucgacgcgau ggugcaggcg gauccgcaac uggccuggcu gaagcagaug 15000
gagcagcgceg gcgaugugga uuggcggcege gugcaggaac ugcaugacag cuggaaguac 15060
agcaacuccg ggcugggcgu cggcegcegcag uuggcgauag cgaucguugu ggccuacuuc 15120
acggegggug cggcgaguge ggcauuggga ucgauggegg gagugggggce gggcucagga 15180
agcaugaugg cugcugccgg uagcacugca augguccagg ccgguacagc aguaggaaca 15240
gcugeccgecg gcugggcgaa ugcagcugga acugccgugg cuaugggcau ggccagcaau 15300
ggagcgauca gcaccaucaa caaccgggga aaccuggggg augucgucaa ggacgugacc 15360
uccagcgaug cgcugagggg cuauguaguc gcuggcacga cugcggggcu gacugccgge 15420
gucuacgaca aauggaccuc gacccagacc ggcaccucga ccgcucuacce gaacaccggg 15480
gcecguggege ccgecgcagg guugggcacce uggcaaggceg ugggccaguu caccucgaac 15540
caguugcugce agaaugguac uucggugcug uuggaccggg cgcugggcgg caagggcagce 15600
cugggcgaug cguugcaaaa cagccuggca aaugccuuug cggccuacgg cuucaagcug 15660
auuggcgaca ccacccaugg cgugcuggac gacggcagcce ucggcaagau cggcuugcac 15720
gcceccugaugg gaggucugge cgcecgaagcg gucgguggceg auuuccguac cggagcecccug 15780
gcugcgggag ucaacgaggce gcugguggau agccucgcca agcaauacgc cagcecugcecce 15840
aucgaugaca agaagggccu gcugaucaug aguucgcagu ugaucggcgu gcuggceggceu 15900
ucgacgcagg gcgaugcgga cgccaagagce uugcagacgg gggccugggu ggcggggaau 15960
gccacccaac acaacuaccu cagucauugg caggaggaga agaagcggca ggaggucgau 16020
ggcugcaaag acaaacagcu cugcaaaacc ggaauagaag ccaaaugggc aauuauuucg 16080
gcccagcagg augucgguau cgucguaggu guuggaggag gcaucggucu uucgacagcu 16140
gaaaccgcag uggguguuua ugagcugguc aagaacugga gggaaaccua ugcagcucug 16200
gagcaguugg ccacuucgcc agaguuccgg cagcaauuug gcgauaacua ccugaagggg 16260
cuggaggagc gcgcecgcauu cuugacccag gcauacgagg augcecggcug gcaagguucyg 16320
gucacagcug gugucgaggg cgguagguuc gcugcggaac uuguuggcgu ucugacggca 16380
gugaaaggug gcgcgcagau aaccgccaag cugccaacag cagccaagaa ccuggucaac 16440
gcgauugcegg agucaccugu uuccgguagu augaguucgce agcuuggggce agugggggau 16500

uugggucggce uggguggggg agguaaaggu uaugucgaua uucuuuccca cgaagcuaaa 16560
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cagcauauuu

gggaagacag

auugcgacgu

agcaagggug

guuguuuauc

uguauggcga

uuuucccuca

ccccuaguac

aucccgcuaa

agcccgeuac

caaaccuggyg

aaacuggucg

caaaugguau

auggguugcu

aggaaaggug

agugguggec

gcagauaaga

gcccaaacag

uaugagguuc

aucacagccu

auuuguggcc

uaguucacga

gaacuggugyg

gugauggagu

uccccgacaa

ccaccuuaua agcccauuaa auag

ggggcaggca 16620

gguuggugau 16680
gguuuauaca 16740
ucguaugcgce 16800
cgcaccuauc 16860

16884

1. A polypeptide comprising

a) an amino acid sequence selected from the group

consisting of any one of SEQ ID NOs: 1-30, or

b) an amino acid sequence consisting of at least or exactly

35 contiguous amino acid residues from any one of
SEQ ID NOs: 1-30, or

¢) an amino acid sequence having a sequence identity of

at least 60% with the amino acid sequence of a), or

d) an amino acid sequence having a sequence identity of

at least 60% with the amino acid sequence of b),
said polypeptide being antigenic in a mammal.
2. (canceled)
3. The polypeptide according to claim 1, wherein the
sequence identity with the amino acid sequence of a) is at
least 65%, at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%,
at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, and at least 99%.
4. The polypeptide according to claim 1, wherein the
sequence identity with the amino acid sequence of b) is at
least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 91%, at least 92%,
at least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98%, and at least 99%.
5. The polypeptide according to claim 1, wherein the at
least 35 contiguous amino acid residues have an N-terminal
amino acid residue corresponding to any one of amino acid
residues 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33,34, 35,36, 37, 38, 39, 40, 42, 43, 44, 45, 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61 and 62 in any
one of SEQ ID NOs: 1-30, or
corresponding to any one of amino acid residues 63, 64,
65, 66, 67, 68, 69, 70, 71, 72, 73 and 74 in any one of
SEQ ID NOs: 2-30, or

corresponding to any one of amino acid residues 75, 76,
77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92,93, 94, 95, 96, 97,98, 99 and 100 in any one of SEQ
ID NOs: 3-30, or corresponding to any one of amino
acid residues 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129,
130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 146, 147, 148, 149, 150 and
151 in any one of SEQ ID NOs: 4-30, or

corresponding to any one of amino acid residues 151, 152,
153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163,
164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174
and 175 in any one of SEQ ID NOs: 5-30, or

corresponding to any one of amino acid residues 176, 177,

178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188,

189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199,
200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,
211,212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222,223,224, 225, 226, 227, 228, 229, 230, 231, 232,
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243,
244, 245,246, 247, 248, 249, 250, 251, 252, 253, 254,
255, 256, 257, 258, 259, 260, 271, 272, 273, 274, 275,
276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286,
287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297,
298, 299 and 300 in any one of SEQ ID NOs: 6-30, or
corresponding to any one of amino acid residues 301,
302,303, 304 and 305 in any one of SEQ ID NOs: 7-30,
or

corresponding to any one of amino acid residues 306, 307,
308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318,
319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329,
330,331, 332,333,334, 335 and 336 in any one of SEQ
ID NOs: 8-30, or

corresponding to any one of amino acid residues 337, 338,
339, 340, 341, 342 and 343 in any one of SEQ ID NOs:
9-30, or

corresponding to any one of amino acid residues 344, 345,
346, 347 and 348 in any one of SEQ ID NOs: 10-30, or

corresponding to any one of amino acid residues 349, 350,
351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 361,
362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,
373,374, 375, 376, 377, 378, 379, 380, 381, 382, 383,
384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394,
395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405,
406, 407, 408, 409, 410, 411, 412, 413, 414, 415 and
416 in any one of SEQ ID NOs: 11-30, or

corresponding to any one of amino acid residues 417, 418,
419, 420, 421, 422 and 423 in any one of SEQ ID NOs:
12-30, or

corresponding to amino acid residue 424 in any one of
SEQ ID NOs: 13-30, or

corresponding to any one of amino acid residues 425, 426,
427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437,
438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448,
449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459,
460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470,
471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481,
482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492,
493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503,
504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525,
526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536,
537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547,
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548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558,
559, 560, 561, 562, 563 and 564 in any one of SEQ ID
NOs: 14-30, or

corresponding to any one of amino acid residues 565, 566,
567, 568, 569, 570, 571, 572, 573, 574 and 575 in any
one of SEQ ID NOs: 15-30, or

corresponding to any one of amino acid residues 576, 577,
578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588,
589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599,
600, 601, 602, 603, 604, 605, 606, 607, 608, 609, 610,
611,612,613, 614, 615,616 and 617 in any one of SEQ
ID NOs: 16-30, or

corresponding to any one of amino acid residues 618, 619,
620, 621, 622, 623, 624, 625, 626, 627, 628, 629, 630,
631, 632, 633, 634, 635, 636, 637, 638, 639, 640, 641,
642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652,
653, 654, 655, 656, 657, 658, 659, 660, 661, 662, 663,
664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674,
675, 676, 677, 678, 679, 680, 681, 682, 683 and 684 in
any one of SEQ ID NOs: 17-30, or

corresponding to any one of amino acid residues 685, 686,
687, 688, 689, 690, 691, 692, 693, 694, 695, 696, 697,
698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708,
709, 710, 711, 712, 713, 714, 715, 716, 717, 718, 719,
720, 721, 722,723, 724, 725, 726, 727, 728, 729, 730,
731, 732, 733, 734, 735, 736, 737 and 738 in any one
of SEQ ID NOs: 18-30, or

corresponding to any one of amino acid residues 739, 740,
741 and 742 in any one of SEQ ID NOs: 19-30, or

corresponding to any one of amino acid residues 743, 744,
745, 746, 747, 748, 749, 750, 751, 752, 753, 754, 755,
756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766,
767,768,769, 770, 771, 772, 773, 774, 775, 776, 7717,
778, 779 and 780 in any one of SEQ ID NOs: 20-30, or

corresponding to any one of amino acid residues 781, 782,
783, 784, 785, 786, 787, 788, 789, 790, 791, 792, 793,
794, 795, 796, 797, 798, 799, 800, 801, 802, 803, 804,
805, 806, 807, 808, 809, 810, 811, 812, 813, 814, 815,
816, 817, 818, 819, 820, 821, 822, 823, 824, 825, 826,
827, 828, 829, 830, 831, 832, 833, 834, 835, 836, 837,
838, 839, 840, 841, 842, 843, 844, 845, 846 and 847 in
any one of SEQ ID NOs: 21-30, or

corresponding to any one of amino acid residues 848, 849,
850, 851, 852, 853, 854, 855, 856, 857, 858, 859, 860,
861, 862, 863, 864, 865, 866, 867, 868, 869, 870, 871,
872, 873, 874, 875 and 876 in any one of SEQ ID NOs:
22-30, or

corresponding to any one of amino acid residues 877, 878,
879, 880, 881, 882, 883, 884, 885, 886, 887, 888, 889,
890, 891, 892, 893, 894, 895, 896, 897, 898, 899, 900,
901, 902, 903, 904, 905, 906, 907, 908, 909, 910, 911,
912, 913, 914 and 915 in any one of SEQ ID NOs:
23-30, or

corresponding to any one of amino acid residues 916, 917,
918, 919, 920, 921, 922, 923, 924, 925, 926, 927, 928,
929, 930, 931, 932, 933, 934, 935, 936, 937, 938, 939,
940, 941, 942, 943, 944, 945, 946, 947, 948, 949, 950,
951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961,
962, 963, 964, 965, 966, 967, 968, 969, 970, 971, 972,
973,974, 975, 976, 977, 978, 979, 980, 981, 982, 983,
984, 985, 986, 987, 988, 989, 990 and 991 in any one
of SEQ ID NOs: 24-30, or

corresponding to any one of amino acid residues 992, 993,
994, 995, 996, 997, 998, 999, 1000, 1001, 1002, 1003,

211
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1004, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 1012,
1013, 1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021,
1022, 1023, 1024, 1025, 1026, 1027, 1028, 1029, 1030,
1031, 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1039,
1040, 1041, 1042, 1043, 1044, 1045, 1046, 1047, 1048,
1049, 1050, 1051, 1052 and 1053 in any one of SEQ ID
NOs: 25-30, or

corresponding to any one of amino acid residues 1054,
1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062, 1063,
1064, 1065, 1066, 1067, 1068, 1069, 1070, 1071, 1072,
1073, 1074, 1075, 1076, 1077, 1078, 1079, 1080, 1081,
1082, 1083, 1084, 1085, 1086, 1087, 1088, 1089, 1090,
1091, 1092, 1093, 1094, 1095, 1096, 1097, 1098, 1099,
1100, 1101, 1102, 1103, 1104, 1105, 1106, 1107, 1108,
1109, 1110, 1111, 1112, 1113, 1114, 1115, 1116, 1117,
1118, 1119, 1120, 1121, 1122, 1123, 1124, 1125, 1126,
1127, 1128, 1129, 1130, 1131, 1132, 1133, 1134, 1135,
1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 1144,
1145, 1146, 1147, 1148, 1149, 1150, 1151, 1152, 1153,
1154, 1155, 1156, and 1157 in any one of SEQ ID NOs:
26-30, or

corresponding to any one of amino acid residues 1158,
1159, 1160, 1161, 1162, 1163, 1164, 1165, 1166, 1167,
1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175, 1176,
1177,1178, 1179, 1180, 1181, 1182, 1183, 1184, 1185,
1186, 1187, 1188, 1189, 1190, 1191, 1192, 1193, 1194,
1195, 1196, 1197, 1198, 1199, 1200, 1201, 1202, 1203,
1204, 1205, 1206, and 1207 in any one of SEQ ID NOs:
27-30, or

corresponding to any one of amino acid residues 1208,
1209, 1210, 1211, 1212, 1213, 1214, 1215, 1216, 1217,
1218,1219, 1220, 1221, 1222, 1223, 1224, 1225, 1226,
1227,1228, 1229, 1230, 1231, 1232, 1233, 1234, 1235,
1236, 1237, 1238, 1239, 1240, 1241, 1242, 1243, 1244,
1245, 1246, 1247, 1248, 1249, 1250, 1251, 1252, 1253,
1254, 1255, 1256, 1257, 1258, 1259, 1260, 1261, 1262,
1263, 1264, 1265, 1266, 1267, 1268, 1269, 1270, 1271,
1272,1273, 1274, 1275, 1276, 1277, 1278, 1279, 1280,
1281, 1282, 1283, 1284, 1285, 1286, 1287, 1288, 1289,
1290, 1291, 1292, 1293, 1294, 1295, 1296, 1297, 1298,
1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307,
1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316,
1317,1318, 1319, 1320, 1321, 1322, 1323, 1324, 1325,
1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334,
1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343,
1344, 1345, 1346, 1347, 1348, 1349, 1350, 1351, 1352,
1353, 1354, 1355, 1356, 1357, 1358, 1359, 1360, 1361,
1362, 1363, 1364, 1365, 1366, 1367, 1368, 1369, 1370,
1371,1372, 1373, 1374, 1375, 1376, 1377, 1378, 1379,
1380, 1381, 1382, 1383, 1384, 1385, 1386, 1387, 1388,
1389, 1390, 1391, 1392, 1393, 1394, 1395, 1396, 1397,
1398, 1399, 1400, 1401, 1402, 1403, 1404, 1405, 1406,
1407, 1408, 1409, 1410, 1411, 1412, 1413, 1414, 1415,
1416, 1417, 1418, 1419, 1420, 1421, 1422, 1423, 1424,
1425, 1426, 1427, 1428, 1429, 1430, 1431, 1432, 1433,
1434, 1435, 1436, 1437, 1438, 1439, 1440, 1441, 1442,
1443, 1444, 1445, 1446, 1447, 1448, 1449, 1450, 1451,
1452, 1453, 1454, 1455, 1456, 1457, 1458, 1459, 1460,
1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468, 1469,
1470, 1471, 1472, 1473, 1474, 1475, 1476, 1477, 1478,
1479, 1480, 1481, 1482, 1483, 1484, 1485, 1486, 1487,
1488, 1489, 1490, 1491, 1492, 1493, 1494, 1495, 1496,
1497, 1498, 1499, 1500, 1501, 1502, 1503, 1504, 1505,
1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514,
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1515, 1516, 1517, 1518, 1519, 1520, 1521, 1522, 1523, 2091, 2092, 2093, 2094, 2095, 2096, 2097, 2098, 2099
1524, 1525, 1526, 1527, 1528, 1529, 1530, 1531, 1532, 2100, 2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108
1533, 1534, 1535, 1536, 1537, 1538, 1539, 1540, 1541, 2109, 2110, 2110, 2111, 2112, 2113, 2114, 2115, 2116
1542, 1543, 1544, 1545, 1546, 1547, 1548, 1549, 1550, 2117, 2118, 2119, 2120, 2121, 2122, 2123, 2124, 2125
1551, 1552, 1553, 1554, 1555, 1556, 1557, 1558, 1559, 2126, 2127, 2128, 2129, 2130, 2131, 2132, 2133, 2134,
1560, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 2135,2136, 2137, 2138, 2139, 2140, 2141, 2142, 2143,
1569, 1570, 1571, 1572, 1573, 1574, 1575, 1576, 1577, 2144,2145, 2146, 2147, 2148, 2149, 2150, 2151, 2152,
1578, 1579, 1580, 1581, 1582, 1583, 1584, 1585, 1586, 2153,2154, 2155, 2156, 2157, 2158, 2159, 2160, 2171,
1587, 1588, 1589, 1590, 1591, 1592, 1593, 1594, 1595, 2172,2173,2174, 2175, 2176, 2177, 2178, 2179, 2180,
1596, 1597, 1598, 1599, 1600, 1601, 1602, 1603, 1604, 2181,2182, 2183, 2184, 2185, 2186, 2187, 2188, 2139
1605, 1606, 1607, 1608, 1609, 1610, 1611, 1612, 1613, 2190,2191, 2192, 2193, 2194, 2195, 2196, 2197, 2198

2199, 2200, 2201, 2202, 2203, 2204, 2205, 2206, 2207,
1614, 1615, 1616, 1617, 1618, 1619, 1620, 1621, 1622,

2208, 2209, 2210, 2211, 2212, 2213, 2214, 2215, 2216,
1623, 1624, 1625, 1626, 1627, 1628, 1629, 1630, 1631,

2217, 2218, 2219, 2220, 2221, 2222, 2223, 2224, 2225
1632, 1633, 1634, 1635, 1636, 1637, 1638, 1639, 1640,

2226, 2227, 2228, 2229, 2230, 2231, 2232, 2233, 2234,
1641, 1642, 1643, 1644, 1645, 1646, 1647, 1648, 1649

2235, 2236, 2237, 2238, 2239, 2240, 2241, 2242, 2243,
1650, 1651, 1652, 1653, 1654, 1655, 1656, 1657, 1658

2244, 2245, 2246, 2247, 2248, 2249, 2250, 2251, 2252,
1659, 1660, 1661, 1662, 1663, 1664, 1665, 1666, 1667,

2253, 2254, 2255, 2256, 2257, 2258, 2259, 2260, 2271,
1668, 1669, 1670, 1671, 1672, 1673, 1674, 1675, 1676

2272, 2273, 2274, 2275, 2276, 2277, 2278, 2279, 2280,
1677,1678, 1679, 1680, 1681, 1682, 1683, 1684, 1685

2281, 2282, 2283, 2284, 2285, 2286, 2287, 2288, 2289
1686, 1687, 1688, 1689, 1690, 1691, 1692, 1693, 1694,

2290, 2291, 2292, 2293, 2294, 2295, 2296, 2297, 2298
1695, 1696, 1697, 1698, 1699, 1700, 1701, 1702, 1703,

2299, 2300, 2301, 2302, 2303, 2304, 2305, 2306, 2307,
1704, 1705, 1706, 1707, 1708, 1709, 1710, 1711, 1712,

2308, 2309, 2310, 2311, 2312, 2313, 2314, 2315, 2316,
1713,1714, 1715, 1716, 1717, 1718, 1719, 1720, 1721,

2317, 2318, 2319, 2320, 2321, 2322, 2323, 2324, 2325
1722, 1723, 1724, 1725, 1726, 1727, 1728, 1729, 1730,

2326, 2327, 2328, 2329, 2330, 2331, 2332, 2333, 2334,
1731,1732, 1733, 1734, 1735, 1736, 1737, 1738, 1739

2335, 2336, 2337, 2338, 2339, 2340, 2341, 2342, 2343,
1740, 1741, 1742, 1743, 1744, 1745, 1746, 1747, 1748

2344, 2345, 2346, 2347, 2348, 2349, 2350, 2351, 2352,
1749, 1750, 1751, 1752, 1753, 1754, 1755, 1756, 1757,

2353, 2354, 2355, 2356, 2357, 2358, 2359, 2360, 2361,
1758,1759, 1760, 1761, 1762, 1763, 1764, 1765, 1766

2362, 2363, 2364, 2365, 2366, 2367, 2368, 2369, 2370,
1767,1768, 1769, 1770,1771, 1772, 1773, 1774, 1775

2371, 2372, 2373, 2374, 2375, 2376, 2377, 2378, 2379
1776, 1777, 1778, 1779, 1780, 1781, 1782, 1783, 1784,

2380, 2381, 2382, 2383, 2384, 2385, 2386, 2387, 2388
1785, 1786, 1787, 1788, 1789, 1790, 1791, 1792, 1793,

2389, 2390, 2391, 2392, 2393, 2394, 2395, 2396, 2397,
1794, 1795, 1796, 1797, 1798, 1799, 1800, 1801, 1802,

2398, 2399, 2400, 2401, 2402, 2403, 2404, 2405, 2406
1803, 1804, 1805, 1806, 1807, 1808, 1809, 1810, 1811,

2407, 2408, 2409, 2410, 2411, 2412, 2413, 2414, 2415
1812, 1813, 1814, 1815, 1816, 1817, 1818, 1819, 1820,

2416, 2417, 2418, 2419, 2420, 2421, 2422, 2423, 2424,
1821, 1822, 1823, 1824, 1825, 1826, 1827, 1828, 1829

2425, 2426, 2427, 2428, 2429, 2430, 2431, 2432, 2433,
1830, 1831, 1832, 1833, 1834, 1835, 1836, 1837, 1838

2434, 2435, 2436, 2437, 2438, 2439, 2440, 2441, 2442,
1839, 1840, 1841, 1842, 1843, 1844, 1845, 1846, 1847,

2443, 2444, 2445, 2446, 2447, 2448, 2449, 2450, 2451,
1848, 1849, 1850, 1851, 1852, 1853, 1854, 1855, 1856

2452, 2453, 2454, 2455, 2456, 2457, 2458, 2459, 2460,
1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1865, 2461, 2462, 2463 a0l 2464 . any one of SEQ ID NOs,
1866, 1867, 1868, 1869, 1870, 1871, 1872, 1873, 1874, a0 o Y :
1875, 1876, 1877, 1878, 1879, 1880, 1881, 1882, 1883, :
1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 1892, corresponding to any one of amino acid residues 2465,
1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, 1901, 2466, 2467, 2468, 2469, 2470, 2471, 2472, 2473, 2474,
1902, 1903, 1904, 1905, 1906, 1907, 1908, 1909, 1910, 2475, 2476, 2477, 2478, 2479, 2480, 2481, 2482, 2483,
1911, 1912, 1913, 1914, 1915, 1916, 1917, 1918, 1919, 2484, 2485, 2486, 2487, 2488, 2489, 2490, 2491, 2492,
1920, 1921, 1922, 1923, 1924, 1925, 1926, 1927, 1928, 2493, 2494, 2495, 2496, 2497, 2498, 2499, 2500, 2501
1929, 1930, 1931, 1932, 1933, 1934, 1935, 1936, 1937, 2502, 2503, 2504, 2505, 2506, 2507, 2508, 2509, 2510,
1938, 1939, 1940, 1941, 1942, 1943, 1944, 1945, 1946, 2511, 2512, 2513, 2514, 2515, 2516, 2517, 2518, 2519
1947, 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955, 2520, 2521, 2522, 2523, 2524, 2525, 2526, 2527, 2528
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964, 2529, 2530, 2531, 2532, 2533, 2534, 2535, 2536, 2537,
1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 2538, 2539, 2540, 2541, 2542, 2543, 2544, 2545, 2546
1974,1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 2547, 2548, 2549, 2550, 2551, 2552, 2553, 2554, 2555
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 2556, 2557, 2558, 2559, 2560, 2561, 2562, 2563, 2564,
1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2565, 2566, 2567, 2568, 2569, 2570, 2571, 2572, 2573,
2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2574, 2575, 2576, 2577, 2578, 2579, 2580, 2581, 2582,
2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2583, 2584, 2585, 2586, 2587, 2588, 2589, 2590, 2591
2019, 2020, 2021, 2022, 2023, 2024, 2025, 2026, 2027, 2592, 2593, 2594, 2595, 2596, 2597, 2598, 2599, 2600,
2028, 2029, 2030, 2031, 2032, 2033, 2034, 2035, 2036, 2601, 2602, 2603, 2604, 2605, 2606, 2607, 2608, 2609
2037, 2038, 2039, 2040, 2041, 2042, 2043, 2044, 2045, 2610, 2611, 2612, 2613, 2614, 2615, 2616, 2617, 2618
2046, 2047, 2048, 2049, 2050, 2051, 2052, 2053, 2054, 2619, 2620, 2621, 2622, 2623, 2624, 2625, 2626, 2627,
2055, 2056, 2057, 2058, 2059, 2060, 2061, 2062, 2063, 2628, 2629, 2630, 2631, 2632, 2633, 2634, 2635, 2636
2064, 2065, 2066, 2067, 2068, 2069, 2070, 2071, 2072, 2637, 2638, 2639, 2640, 2641, 2642, 2643, 2644, 2645
2073, 2074, 2075, 2076, 2077, 2078, 2079, 2080, 2081, 2646, 2647, 2648, 2649, 2650, 2651, 2652, 2653, 2654,

2082, 2083, 2084, 2085, 2086, 2087, 2088, 2089, 2090, 2655, 2656, 2657, 2658, 2659, 2660, 2661, 2662, 2663,
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2664, 2665, 2666, 2667, 2668, 2669, 2670, 2671, 2672, 3250,3251, 3252, 3253, 3254, 3255, 3256, 3257, 3258
2673, 2674, 2675, 2676, 2677, 2678, 2679, 2680, 2681, 3259,3260, 3271, 3272,3273, 3274, 3275, 3276, 3277,
2682, 2683, 2684, 2685, 2686, 2637, 2688, 2689, 2690, 3278,3279, 3280, 3281, 3282, 3283, 3284, 3285, 3286
2691, 2692, 2693, 2694, 2695, 2696, 2697, 2698, 2699, 3287,3288, 3289, 3290, 3291, 3292, 3293, 3294, 3295
2700, 2701, 2702, 2703, 2704, 2705, 2706, 2707, 2708, 3296,3297, 3298, 3299, 3300, 3301, 3302, 3303, 3304,
2709, 2710, 2711, 2712, 2713, 2714, 2715, 2716, 2717, 3305, 3306, 3307, 3308, 3309, 3310, 3311, 3312, 3313,
2718, 2719, 2720, 2721, 2722, 2723, 2724, 2725, 2726, 3314,3315, 3316, 3317, 3318, 3319, 3320, 3321, 3322,
2727,2728, 2729, 2730, 2731, 2732, 2733, 2734, 2735, 3323,3324,3325,3326,3327, 3328, 3329, 3330, 3331,
2736, 2737, 2738, 2739, 2740, 2741, 2742, 2743, 2744, 3332, 3333, 3334, 3335, 3336, 3337, 3338, 3339, 3340,
2745, 2746, 2747, 2748, 2749, 2750, 2751, 2752, 2753, 3344, 3342, 3343, 3344, 3345, 3346, 3347, 3348, 3349
2754,2755, 2756, 2757, 2758, 2759, 2760, 2761, 2762, 3350,3351, 3352, 3353, 3354, 3355, 3356, 3357, 3358

3359, 3360, 3361, 3362, 3363, 3364, 3365, 3366, 3367,
2763, 2764, 2765, 2766, 2767, 2768, 2769, 2770, 2771,

3368, 3369, 3370, 3371, 3372, 3373, 3374, 3375, 3376
2772, 2773, 2774, 2775, 2776, 2777, 2778, 2779, 2780,

3377,3378, 3379, 3380, 3381, 3382, 3383, 3384, 3385
2781, 2782, 2783, 2784, 2785, 2786, 2787, 2788, 2789

3386, 3387, 3388, 3389, 3390, 3391, 3392, 3393, 3394,
2790, 2791, 2792, 2793, 2794, 2795, 2796, 2797, 2798

3395, 3396, 3397, 3398, 3399, 3400, 3401, 3402, 3403,
2799, 2800, 2801, 2802, 2803, 2804, 2805, 2806, 2807,

3404, 3405, 3406, 3407, 3408, 3409, 3410, 3411, 3412,
2808, 2809, 2810, 2811, 2812, 2813, 2814, 2815, 2816

3413,3414, 3415, 3416,3417, 3418, 3419, 3420, 3421,
2817, 2818, 2819, 2820, 2821, 2822, 2823, 2824, 2825

3422, 3423, 3424, 3425,3426, 3427, 3428, 3429, 3430,
2826, 2827, 2828, 2829, 2830, 2831, 2832, 2833, 2834,

3431, 3432, 3433, 3434, 3435, 3436, 3437, 3438, 3439
2835, 2836, 2837, 2838, 2839, 2840, 2841, 2842, 2843,

3440, 3441, 3442, 3443, 3444, 3445, 3446, 3447, 3448
2844, 2845, 2846, 2847, 2848, 2849, 2850, 2851, 2852,

3449, 3450, 3451, 3452, 3453, 3454, 3455, 3456, 3457,
2853, 2854, 2855, 2856, 2857, 2858, 2859, 2860, 2861,

3458, 3459, 3460, 3461, 3462, 3463, 3464, 3465, 3466
2862, 2863, 2864, 2865, 2866, 2867, 2868, 2869, 2870,

3467, 3468, 3469, 3470, 3471, 3472, 3473, 3474, 3475
2871, 2872, 2873, 2874, 2875, 2876, 2877, 2878, 2879

3476, 3477, 3478, 3479, 3480, 3481, 3482, 3483, 3484,
2880, 2881, 2882, 2883, 2884, 2885, 2886, 2887, 2888

3485, 3486, 3487, 3488, 3489, 3490, 3491, 3492, 3493,
2889, 2890, 2891, 2892, 2893, 2894, 2895, 2896, 2897,

3494, 3495, 3496, 3497, 3498, 3499, 3500, 3501, 3502,
2898, 2899, 2900, 2901, 2902, 2903, 2904, 2905, 2906

3503, 3504, 3505, 3506, 3507, 3508, 3509, 3510, 3511,
2907, 2908, 2909, 2910, 2911, 2912, 2913, 2914, 2915

3512,3513, 3514, 3515,3516, 3517, 3518, 3519, 3520,
2916, 2917, 2918, 2919, 2920, 2921, 2922, 2923, 2924,

3521,3522, 3523, 3524, 3525, 3526, 3527, 3528, 3529
2925, 2926, 2927, 2928, 2929, 2930, 2931, 2932, 2933, 3530 and 3531 in any one of SEQ 1D NOs: 20.30, of
2934, 2935, 2936, 2937, 2938, 2939, 2940, 2941, 2942, Y : ’
2943, 2944, 2945, 2946, 2947, 2948, 2949, 2950, 2951, corresponding to anyone of amino acid residues 3532,
2952, 2953, 2954, 2955, 2956, 2957, 2958, 2959, 2960, 3533,3534, 3535, 3536, 3537, 3538, 3539, 3540, 3541,
2961, 2962, 2963, 2964, 2965, 2966, 2967, 2968, 2969, 3542, 3543, 3544, 3545, 3546, 3547, 3548, 3549, 3550,
2970, 2971, 2972, 2973, 2974, 2975, 2976, 2977, 2978, 3551,3552, 3553, 3554, 3555, 3556, 3557, 3558, 3559
2979, 2980, 2981, 2982, 2983, 2984, 2985, 2986, 2987, 3560, 3561, 3562, 3563, 3564, 3565, 3566, 3567, 3568
2988, 2989, 2990, 2991, 2992, 2993, 2994, 2995, 2996, 3569, 3570, 3571, 3572, 3573, 3574, 3575, 3576, 3577,
2997, 2998, 2999, 3000, 3001, 3002, 3003, 3004, 3005, 3578,3579, 3580, 3581, 3582, 3583, 3584, 3585, 3586
3006, 3007, 3008, 3009, 3010, 3011, 3012, 3013, 3014, 3587,3588, 3589, 3590, 3591, 3592, 3593, 3594, 3595
3015, 3016, 3017, 3018, 3019, 3020, 3021, 3022, 3023, 3596, 3597, 3598, 3599, 3600, 3601, 3602, 3603, 3604,
3024, 3025, 3026, 3027, 3028, 3029, 3030, 3031, 3032, 3605, 3606, 3607, 3608, 3609, 3610, 3611, 3612, 3613,
3033, 3034, 3035, 3036, 3037, 3038, 3039, 3040, 3042, 3614,3615, 3616, 3617,3618, 3619, 3620, 3621, 3622,
3043, 3044, 3045, 3046, 3047, 3048, 3049, 3050, 3051, 3623,3624, 3625, 3626, 3627, 3628, 3629, 3630, 3631
3052, 3053, 3054, 3055, 3056, 3057, 3058, 3059, 3060, 3632, 3633, 3634, 3635, 3636, 3637, 3638, 3639, 3640,
3061, 3062, 3063, 3064, 3065, 3066, 3067, 3068, 3069, 3641, 3642, 3643, 3644, 3645, 3646, 3647, 3648, 3649
3070, 3071, 3072, 3073, 3074, 3075, 3076, 3077, 3078, 3650, 3651, 3652, 3653, 3654, 3655, 3656, 3657, 3658
3079, 3080, 3081, 3082, 3083, 3084, 3085, 3086, 3087, 3659, 3660, 3661, 3662, 3663, 3664, 3665, 3666, 3667,
3088, 3089, 3090, 3091, 3092, 3093, 3094, 3095, 3096, 3668, 3669, 3670, 3671,3672, 3673, 3674, 3675, 3676
3097, 3098, 3099, 3100, 3101, 3102, 3103, 3104, 3105, 3677, 3678, 3679, 3680, 3681, 3682, 3683, 3684, 3685
3106, 3107, 3108, 3109, 3110, 3110, 3111, 3112, 3113, 3686, 3687, 3688, 3689, 3690, 3691, 3692, 3693, 3694,
3114, 3115, 3116, 3117, 3118, 3119, 3120, 3121, 3122, 3695, 3696, 3697, 3698, 3699, 3700, 3701, 3702, 3703,
3123,3124, 3125,3126,3127, 3128, 3129, 3130, 3131, 3704, 3705, 3706, 3707, 3708, 3709, 3710, 3711, 3712,
3132,3133, 3134, 3135,3136, 3137, 3138, 3139, 3140, 3713,3714, 3715, 3716,3717, 3718, 3719, 3720, 3721,
3141,3142, 3143,3144,3145,3146, 3147, 3148, 3149, 3722,3723, 3724, 3725,3726, 3727, 3728, 3729, 3730,
3150,3151, 3152, 3153, 3154, 3155, 3156, 3157, 3158, 3731,3732, 3733, 3734, 3735, 3736, 3737, 3738, 3739
3159,3160, 3171,3172,3173,3174, 3175, 3176, 3177, 3740, 3741, 3742, 3743, 3744, 3745, 3746, 3747, 3748
3178,3179, 3180, 3181,3182, 3183, 3184, 3185, 3186, 3749, 3750, 3751, 3752, 3753, 3754, 3755, 3756, 3757,
3187,3188,3189,3190,3191,3192, 3193, 3194, 3195, 3758, 3759, 3760, 3761, 3762, 3763, 3764, 3765, 3766
3196,3197, 3198, 3199, 3200, 3201, 3202, 3203, 3204, 3767, 3768, 3769, 3770,3771, 3772, 3773, 3774, 3775
3205, 3206, 3207, 3208, 3209, 3210, 3211, 3212, 3213, 3776,3777, 3778, 3779, 3780, 3781, 3782, 3783, 3784,
3214,3215,3216,3217,3218,3219, 3220, 3221, 3222, 3785, 3786, 3787, 3788, 3789, 3790, 3791, 3792, 3793,
3223,3224, 3225,3226,3227, 3228, 3229, 3230, 3231, 3794, 3795, 3796, 3797, 3798, 3799, 3800, 3801, 3802,
3232,3233, 3234, 3235,3236, 3237, 3238, 3239, 3240, 3803, 3804, 3805, 3806, 3807, 3808, 3809, 3810, 3811

3241,3242,3243,3244,3245, 3246,3247, 3248, 3249, 3812,3813, 3814, 3815, 3816, 3817, 3818, 3819, 3820,
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3821,3822, 3823, 3824, 3825, 3826, 3827, 3828, 3829, 4417, 4418, 4419, 4420, 4421, 4422, 4423, 4424, 4425
3830, 3831, 3832, 3833, 3834, 3835, 3836, 3837, 3838, 4426, 4427, 4428, 4429, 4430, 4431, 4432, 4433, 4434,
3839,3840, 3841, 3842, 3843, 3844, 3845, 3846, 3847, 4435, 4436, 4437, 4438, 4439, 4440, 4441, 4442, 4443,
3848,3849, 3850, 3851, 3852, 3853, 3854, 3855, 3856, 4444, 4445, 4446, 4447, 4448, 4449, 4450, 4451, 4452,
3857,3858, 3859, 3860, 3861, 3862, 3863, 3864, 3865, 4453, 4454, 4455, 4456, 4457, 4458, 4459, 4460, 4461
3866, 3867, 3868, 3869, 3870, 3871, 3872, 3873, 3874, 4462, 4463, 4464, 4465, 4466, 4467, 4468, 4469, 4470,
3875,3876, 3877, 3878, 3879, 3830, 3881, 3882, 3883, 4471, 4472, 4473, 4474, 4475, 4476, 4477, 4478, 4479
3884, 3885, 3886, 3887, 3888, 3889, 3890, 3891, 3892, 4480, 4481, 4482, 4483, 4484, 4485, 4486, 4487, 4488
3803, 3894, 3895, 3896, 3897, 3898, 3899, 3900, 3901, 4489, 4490, 4491, 4492, 4493, 4494, 4495, 4496, 4497,
3902, 3903, 3904, 3905, 3906, 3907, 3908, 3909, 3910, 4498, 4499, 4500, 4501, 4502, 4503, 4504, 4505, 4506
3911, 3912, 3913, 3914, 3915, 3916, 3917, 3918, 3919, 4507, 4508, 4509, 4510, 4511, 4512, 4513, 4514, 4515
3920,3921, 3922, 3923, 3924, 3925, 3926, 3927, 3928, 4516,4517, 4518, 4519, 4520, 4521, 4522, 4523, 4524,
3929,3930, 3931, 3932, 3933, 3934, 3935, 3936, 3937, 4525, 4526, 4527, 4528, 4529, 4530, 4531, 4532, 4533,
3938,3939, 3940, 3941, 3942, 3943, 3944, 3945, 3946, 4534, 4535, 4536, 4537, 4538, 4539, 4540, 4541, 4542,
3947,3948, 3949, 3950, 3951, 3952, 3953, 3954, 3955, 4543, 4544, 4545, 4546, 4547, 4548, 4549, 4550, 4551
3956,3957, 3958, 3959, 3960, 3961, 3962, 3963, 3964, 4552, 4553, 4554, 4555, 4556, 4557, 4558, 4559, 4560,
3965, 3966, 3967, 3968, 3969, 3970, 3971, 3972, 3973, 4561, 4562, 4563, 4564, 4565, 4566, 4567, 4568, 4569
3974,3975,3976,3977, 3978, 3979, 3980, 3981, 3982, 4570, 4571, 4572, 4573, 4574, 4575, 4576, 4577, 4578
3983, 3984, 3985, 3986, 3987, 3988, 3989, 3990, 3991, 4579, 4580, 4581, 4582, 4583, 4584, 4585, 4586, 4587,
3992,3993, 3994, 3995, 3996, 3997, 3998, 3999, 4000, 4588, 4580, 4590, 4591, 4592, 4593, 4594, 4595, 4596
4001, 4002, 4003, 4004, 4005, 4006, 4007, 4008, 4009, 4597, 4598, 4599, 4600, 4601, 4602, 4603, 4604, 4605
4010, 4011, 4012, 4013, 4014, 4015, 4016, 4017, 4018, 4606, 4607, 4608, 4609, 4610, 4611, 4612, 4613, 4614,
4019, 4020, 4021, 4022, 4023, 4024, 4025, 4026, 4027, 4615, 4616, 4617, 4618, 4619, 4620, 4621, 4622, 4623,
4028, 4029, 4030, 4031, 4032, 4033, 4034, 4035, 4036, 4624, 4625, 4626, 4627, 4628, 4629, 4630, 4631, 4632,
4037, 4038, 4039, 4040, 4042, 4043, 4044, 4045, 4046, 4633, 4634, 4635, 4636, 4637, 4638, 4639, 4640, 4641,
4047, 4048, 4049, 4050, 4051, 4052, 4053, 4054, 4055, 4642, 4643, 4644, 4645, 4646, 4647, 4648, 4649, 4650,
4056, 4057, 4058, 4059, 4060, 4061, 4062, 4063, 4064, 4651, 4652, 4653, 4654, 4655, 4656, 4657, 4658, 4659
4065, 4066, 4067, 4068, 4069, 4070, 4071, 4072, 4073, 4660, 4661, 4662, 4663, 4664, 4665, 4666, 4667, 4668
4074, 4075, 4076, 4077, 4078, 4079, 4080, 4081, 4082, 4669, 4670, 4671, 4672, 4673, 4674, 4675, 4676, 4677,
4083, 4084, 4085, 4086, 4087, 4088, 4089, 4090, 4091, 4678, 4679, 4680, 4681, 4682, 4683, 4684, 4685, 4686
4092, 4093, 4094, 4095, 4096, 4097, 4098, 4099, 4100, 4687, 4688, 4689, 4690, 4691, 4692, 4693, 4694, 4695
4101,4102, 4103, 4104, 4105, 4106, 4107, 4108, 4109, 4696, 4697, 4698, 4699, 4700, 4701, 4702, 4703, 4704,
4110, 4110, 4111, 4112, 4113, 4114, 4115, 4116, 4117, 4705, 4706, 4707, 4708, 4709, 4710, 4711, 4712, 4713,
4118, 4119, 4120, 4121, 4122, 4123, 4124, 4125, 4126, 4714, 4715, 4716, 4717, 4718, 4719, 4720, 4721, 4722,
4127, 4128, 4129, 4130, 4131, 4132, 4133, 4134, 4135, 4723, 4724, 4725, 4726, 4727, 4728, 4729, 4730, 4731
4136, 4137, 4138, 4139, 4140, 4141, 4142, 4143, 4144, 4732, 4733, 4734, 4735, 4736, 4737, 4738, 4739, 4740,
4145, 4146, 4147, 4148, 4149, 4150, 4151, 4152, 4153, 4741, 4742, 4743, 4744, 4745, 4746, 4747, 4748, 4749
4154, 4155, 4156, 4157, 4158, 4159, 4160, 4171, 4172, 4750, 4751, 4752, 4753, 4754, 4755, 4756, 4757, 4758
4173, 4174, 4175, 4176, 4177, 4178, 4179, 4180, 4181, 4759, 4760, 4761, 4762, 4763, 4764, 4765, 4766, 4767,
4182, 4183, 4184, 4185, 4186, 4187, 4188, 4189, 4190, 4768, 4769, 4770, 4771, 4772, 4773, 4774, 4775, 4776
4191,4192, 4193, 4194, 4195, 4196, 4197, 4198, 4199, 4777, 4778, 4779, 4780, 4781, 4782, 4783, 4784, 4785
4200, 4201, 4202, 4203, 4204, 4205, 4206, 4207, 4208, 4786, 4787, 4788, 4789, 4790, 4791, 4792, 4793, 4794,
4209,4210, 4211, 4212, 4213, 4214, 4215, 4216, 4217, 4795, 4796, 4797, 4798, 4799, 4800, 4801, 4802, 4803,
4218,4219, 4220, 4221, 4222, 4223, 4224, 4225, 4226, 4804, 4805, 4806, 4807, 4808, 4809, 4810, 4811, 4812,
4227, 4228, 4229, 4230, 4231, 4232, 4233, 4234, 4235, 4813, 4814, 4815, 4816, 4817, 4818, 4819, 4820, 4821
4236, 4237, 4238, 4239, 4240, 4241, 4242, 4243, 4244, 4822, 4823, 4824, 4825, 4826, 4827, 4828, 4829, 4830,
4245, 4246, 4247, 4248, 4249, 4250, 4251, 4252, 4253, 4831, 4832, 4833, 4834, 4835, 4836, 4837, 4838, 4839
4254, 4255, 4256, 4257, 4258, 4259, 4260, 4271, 4272, 4840, 4841, 4842, 4843, 4844, 4845, 4846, 4847, 4848
4273, 4274, 4275, 4276, 4277, 4278, 4279, 4280, 4281, 4849, 4850, 4851, 4852, 4853, 4854, 4855, 4856, 4857,
4282, 4283, 4284, 4285, 4286, 4287, 4288, 4289, 4290, 4858, 4859, 4860, 4861, 4862, 4863, 4864, 4865, 4866
4291, 4292, 4293, 4294, 4295, 4296, 4297, 4298, 4299, 4867, 4868, 4869, 4870, 4871, 4872, 4873, 4874, 4875
4300, 4301, 4302, 4303, 4304, 4305, 4306, 4307, 4308, 4876, 4877, 4878, 4879, 4880, 4881, 4882, 4883, 4884,
4309,4310, 4311, 4312, 4313, 4314, 4315, 4316, 4317, 4885, 4886, 4887, 4888, 4889, 4890, 4891, 4892, 4893,
4318,4319, 4320, 4321, 4322, 4323, 4324, 4325, 4326, 4894, 4895, 4896, 4897, 4898, 4899, 4900, 4901, 4902,
4327, 4328, 4329, 4330, 4331, 4332, 4333, 4334, 4335, 4903, 4904, 4905, 4906, 4907, 4908, 4909, 4910, 4911
4336, 4337, 4338, 4339, 4340, 4341, 4342, 4343, 4344, 4912,4913, 4914, 4915, 4916, 4917, 4918, 4919, 4920,
4345, 4346, 4347, 4348, 4349, 4350, 4351, 4352, 4353, 4921, 4922, 4923, 4924, 4925, 4926, 4927, 4928, 4929
4354, 4355, 4356, 4357, 4358, 4359, 4360, 4361, 4362, 4930, 4931, 4932, 4933, 4934, 4935, 4936, 4937, 4938
4363, 4364, 4365, 4366, 4367, 4368, 4369, 4370, 4371, 4939, 4940, 4941, 4942, 4943, 4944, 4945, 4946, 4947,
4372, 4373, 4374, 4375, 4376, 4377, 4378, 4379, 4380, 4948, 4949, 4950, 4951, 4952, 4953, 4954, 4955
4381, 4382, 4383, 4384, 4385, 4386, 4387, 4388, 4389, 4956.4957, 4958, 4959, 4960, 4961, 4962, 4963, 4964,
4390, 4391, 4392, 4393, 4394, 4395, 4396, 4397, 4398, 4965, 4966, 4967, 4968, 4969, 4970, 4971, 4972, 4973,
4399, 4400, 4401, 4402, 4403, 4404, 4405, 4406, 4407, 4974, 4975, 4976, 4977, 4978, 4979, 4980, 4981, 4982,

4408, 4409, 4410, 4411, 4412, 4413, 4414, 4415, 4416, 4983, 4984, 4985, 4986, 4987, 4988, 4989, 4990, 4991,
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4992, 4993, 4994, 4995, 4996, 4997, 4998, 4999, 5000,
5001, 5002, 5003, 5004, 5005, 5006, 5007, 5008, 5009
5010, 5011, 5012, 5013, 5014, 5015, 5016, 5017, 5018
5019, 5020, 5021, 5022, 5023, 5024, 5025, 5026, 5027,
5028, 5029, 5030, 5031, 5032, 5033, 5034, 5035, 5036
5037, 5038, 5039, 5040, 5042, 5043, 5044, 5045, 5046
5047, 5048, 5049, 5050, 5051, 5052, 5053, 5054, 5055
5056, 5057, 5058, 5059, 5060, 5061, 5062, 5063, 5064,
5065, 5066, 5067, 5068, 5069, 5070, 5071, 5072, 5073,
5074, 5075, 5076, 5077, 5078, 5079, 5080, 5081, 5082,
5083, 5084, 5085, 5086, 5087, 5088, 5089, 5090, 5091,
5092, 5093, 5094, 5095, 5096, 5097, 5098, 5099, 5100,
5101, 5102, 5103, 5104, 5105, 5106, 5107, 5108, 5109
5110, 5110, 5111, 5112, 5113, 5114, 5115, 5116, 5117,
5118, 5119, 5120, 5121, 5122, 5123, 5124, 5125, 5126
5127,5128, 5129, 5130, 5131, 5132, 5133, 5134, 5135
5136, 5137, 5138, 5139, 5140, 5141, 5142, 5143, 5144,
5145, 5146, 5147, 5148, 5149, 5150, 5151, 5152, 5153,
5154, 5155, 5156, 5157, 5158, 5159, 5160, 5171, 5172,
5173, 5174, 5175, 5176, 5177, 5178, 5179, 5180, 5181,
5182, 5183, 5184, 5185, 5186, 5187, 5188, 5189, 5190,
5191,5192, 5193, 5194, 5195, 5196, 5197, 5198, 5199
5200, 5201, 5202, 5203, 5204, 5205, 5206, 5207, 5208
5209, 5210, 5211, 5212, 5213, 5214, 5215, 5216, 5217,
5218, 5219, 5220, 5221, 5222, 5223, 5224, 5225, 5226
5227,5228, 5229, 5230, 5231, 5232, 5233, 5234, 5235
5236, 5237, 5238, 5239, 5240, 5241, 5242, 5243, 5244,
5245, 5246, 5247, 5248, 5249, 5250, 5251, 5252, 5253,
5254, 5255, 5256, 5257, 5258, 5259, 5260, 5271, 5272,
5273, 5274, 5275, 5276, 5277, 5278, 5279, 5280, 5281,
5282, 5283, 5284, 5285, 5286, 5287, 5288, 5289, 5290,
5291, 5292, 5293, 5294, 5295, 5296, 5297, 5298, 5299
5300, 5301, 5302, 5303, 5304, 5305, 5306, 5307, 5308
5309, 5310, 5311, 5312, 5313, 5314, 5315, 5316, 5317,
5318, 5319, 5320, 5321, 5322, 5323, 5324, 5325, 5326
5327, 5328, 5329, 5330, 5331, 5332, 5333, 5334, 5335,
5336, 5337, 5338, 5339, 5340, 5341, 5342, 5343, 5344,
5345, 5346, 5347, 5348, 5349, 5350, 5351, 5352, 5353,
5354, 5355, 5356, 5357, 5358, 5359, 5360, 5361, 5362,
5363, 5364, 5365, 5366, 5367, 5368, 5369, 5370, 5371,
5372, 5373, 5374, 5375, 5376, 5377, 5378, 5379, 5380,
5381, 5382, 5383, 5384, 5385, 5386, 5387, 5388, 5389
5390, 5391, 5392, 5393, 5394, 5395, 5396, 5397, 5398
5399, 5400, 5401, 5402, 5403, 5404, 5405, 5406, 5407,
5408, 5409, 5410, 5411, 5412, 5413, 5414, 5415, 5416
5417, 5418, 5419, 5420, 5421, 5422, 5423, 5424, 5425
5426, 5427, 5428, 5429, 5430, 5431, 5432, 5433, 5434,
5435, 5436, 5437, 5438, 5439, 5440, 5441, 5442, 5443,
5444, 5445, 5446, 5447, 5448, 5449, 5450, 5451, 5452,
5453, 5454, 5455, 5456, 5457, 5458, 5459, 5460, 5461,
5462, 5463, 5464, 5465, 5466, 5467, 5468, 5469, 5470,
5471, 5472, 5473, 5474, 5475, 5476, 5477, 5478, 5479
5480, 5481, 5482, 5483, 5484, 5485, 5486, 5487, 5488
5489, 5490, 5491, 5492, 5493, 5494, 5495, 5496, 5497,
5498, 5499, 5500, 5501, 5502, 5503, 5504, 5505, 5506
5507, 5508, 5509, 5510, 5511, 5512, 5513, 5514, 5515
5516, 5517, 5518, 5519, 5520, 5521, 5522, 5523, 5524,
5525, 5526, 5527, 5528, 5529, 5530, 5531, 5532, 5533,
5534, 5535, 5536, 5537, 5538, 5539, 5540, 5541, 5542,
5543, 5544, 5545, 5546, 5547, 5548, 5549, 5550, 5551,
5552, 5553, 5554, 5555, 5556, 5557, 5558, 5559, 5560,
5561, 5562, 5563, 5564, 5565, 5566, 5567, 5568, 5569
5570, 5571, 5572, 5573, 5574, 5575, 5576, 5577, 5578
5579, 5580, 5581, 5582, 5583, 5584, 5585, 5586, 5587,
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5588, 5589, 5590, 5591, 5592, 5593, 5594, 5595, 5596,
5597, 5598, 5599, 5600, 5601, 5602, 5603, 5604, 5605,
5606, 5607, 5608, 5609, 5610, 5611, 5612, 5613, 5614,
5615, 5616, 5617, 5618, 5619, 5620, 5621, 5622 and
5623 in SEQ ID NO: 30,

with the proviso that the selected amino acid residue
satisfies the formula N<L.-n+1, where N is the number
of the selected residue, L is the number of amino acid
residues in the sequence from which the residue is
selected, and n is the number of consecutive amino acid
residues.

6. (canceled)

7. (canceled)

8. (canceled)

9. (canceled)

10. (canceled)

11. (canceled)

12. (canceled)

13. (canceled)

14. (canceled)

15. (canceled)

16. (canceled)

17. (canceled)

18. (canceled)

19. (canceled)

20. (canceled)

21. (canceled)

22. (canceled)

23. (canceled)

24. (canceled)

25. (canceled)

26. (canceled)

27. (canceled)

28. (canceled)

29. (canceled)

30. (canceled)

31. (canceled)

32. (canceled)

33. (canceled)

34. (canceled)

35. (canceled)

36. (canceled)

37. The polypeptide according to claim 1, which is fused
or conjugated to an immunogenic carrier molecule.

38. The polypeptide according to claim 37, wherein the
immunogenic carrier molecule is a polypeptide that induces
T-helper lymphocyte responses in a majority of humans,
such as immunogenic carrier proteins selected from the
group consisting of keyhole limpet hemocyanin or a frag-
ment thereof, tetanus toxoid or a fragment thereof, dipth-
theria toxoid or a fragment thereof.

39. The polypeptide according to claim 1, which is
capable of inducing an adaptive immune response against
the polypeptide in a mammal, in particular in a human being.

40. The polypeptide according to claim 39, which is
capable of inducing, in the mammal, a protective adaptive
immune response against infection with Pseudomonas
aeruginosa.

41. The polypeptide according to claim 39, which induces
a humoral and/or a cellular immune response.

An isolated nucleic acid fragment, which comprises

i) a nucleotide sequence encoding a polypeptide accord-

ing to claim 1, or
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il) a nucleotide sequence consisting of the amino acid
encoding part of any one of SEQ ID NOs: 31-90.

43. The nucleic acid fragment according to claim 42,
which is a DNA or an RNA fragment.

44. The nucleic acid fragment according to claim 42,
option i), wherein the nucleotide sequence consists of at
least 105, at least 106, at least 107, at least 108, at least 109,
at least 110, at least 111, at least 112, at least 113, at least
114, at least 115, at least 116, at least 117, at least 118, at
least 119, at least 120, at least 121, at least 122, at least 123,
at least 124, at least 125, at least 126, at least 127, at least
128, at least 129, at least 130, at least 131, at least 132, at
least 133, at least 134, at least 135, at least 136, at least 137,
at least 138, at least 139, at least 140, at least 141, at least
142, at least 143, at least 144, at least 145, at least 146, at
least 147, at least 148, at least 149, at least 150, at least 151,
at least 152, at least 153, at least 154, at least 155, at least
156, at least 157, at least 158, at least 159, at least 160, at
least 171, at least 172, at least 173, at least 174, at least 175,
at least 176, at least 177, at least 178, at least 179, at least
180, at least 181, at least 182, at least 183, at least 184, at
least 185, at least 186, at least 187, at least 188, at least 189,
at least 190, at least 191, at least 192, at least 193, at least
194, at least 195, at least 196, at least 197, at least 198, at
least 199, at least 200 and at least 201 consecutive nucleo-
tides in the amino acid encoding part of any one of SEQ ID
NOs: 30-90.

45. (canceled)

46. (canceled)

47. A vector comprising the nucleic acid according to
claim 42 vector.

48. The vector according to claim 47, which comprises in
operable linkage and in the 5'-3' direction, an expression
control region comprising an enhancer/promoter for driving
expression of the nucleic acid fragment defined in claim 42,
option i), optionally a signal peptide coding sequence, a
nucleotide sequence defined in claim 42, option i), and
optionally a terminator.

49. The vector according to claim 47, wherein the expres-
sion control region drives expression in a prokaryotic cell.

50. The vector according to claim 47, which is capable of
autonomous replication.

51. The vector according to claim 47, which is capable of
being integrated into the genome of a host cell.

52. The vector according to claim 47, which is incapable
of being integrated into the genome of a mammalian host
cell.

53. The vector according to claim 47, which is selected
from the group consisting of a virus, a bacteriophage, a
plasmid, a minichromosome, and a cosmid.

54. A cell which is transformed to carry the vector
according to claim 47.

55. The transformed cell according to claim 54, which is
capable of replicating the nucleic acid fragment defined in
claim 42, option 1).

56. The transformed cell according to claim 54, which is
capable of expressing the nucleic acid fragment defined in
claim 42, option 1).

57. The transformed cell according to claim 54, which is
selected from a prokaryotic cell or a eukaryotic cell.

58. The transformed cell according to claim 54, which is
a bacterial cell selected from the group consisting of
Escherichia, Bacillus, Salmonella, and Mycobacterium.

59. The transformed cell according to claim 54, which is
stably transformed by having the nucleic acid defined in
claim 42, option 1), stably integrated into its genome.

60. The transformed cell according to claim 54, which
secretes or carries on its surface the polypeptide according
to claim 1.

61. The transformed cell according to claim 60, wherein
the cell is a bacterium and secretion is into the periplasmic
space.

62. A cell line derived from a transformed cell according
to claim 54.

63. A pharmaceutical composition comprising a polypep-
tide according to claim 1, a nucleic acid fragment according
to claim 42, a vector according to claim 47, or a cell
according to claim 54, and a pharmaceutically acceptable
carrier, vehicle or diluent.

64. The pharmaceutical composition according to claim
63, which further comprises an immunological adjuvant.

65. The pharmaceutical composition according to claim
64, wherein the adjuvant is an aluminium based adjuvant.

66. A method for inducing immunity in an animal by
administering at least once an immunogenically effective
amount of a polypeptide according to claim 1, a nucleic acid
fragment according to claim 42, a vector according to claim
47, a cell according to claim 54, or a pharmaceutical
composition according to claim 63 so as to induce adaptive
immunity against Pseudomonas aeruginosa in the animal.

67. The method according to claim 66, wherein, when the
polypeptide according to claim 1 or a composition compris-
ing said polypeptide is administered, the animal receives
between 0.5 and 5,000 ng of the polypeptide according to
claim 1 per administration.

68. The method according to claim 66, wherein the animal
receives a priming administration and one or more booster
administrations.

69. The method according to claim 66, wherein the animal
is a human being.

70. The method according to claim 66, wherein the
administration is for the purpose of inducing protective
immunity against Pseudomonas aeruginosa.

71. The method according to claim 70, wherein the
protective immunity is effective in reducing the risk of
attracting infection with Pseudomonas aeruginosa or is
effective in treating or ameliorating infection with
Pseudomonas aeruginosa.

72. The method according to claim 66, wherein the
administration is for the purpose of inducing antibodies
specific for Pseudomonas aeruginosa and wherein said
antibodies or B-lymphocytes producing said antibodies are
subsequently recovered from the animal.

73. The method according to claim 66, wherein the
administration is for the purpose of inducing antibodies
specific for Pseudomonas aeruginosa and wherein B-lym-
phocytes producing said antibodies are subsequently recov-
ered from the animal and used for preparation of monoclonal
antibodies.

74. (canceled)

75. (canceled)

76. (canceled)

77. (canceled)

78. (canceled)

79. (canceled)

80. (canceled)

81. (canceled)
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is a cloning vector or an expression vector.

. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
. (canceled)
9.
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The vector according to claim 47 wherein the vector

95. The transformed cell according to claim 58 wherein

the bacterial cell is non-pathogenic.

*

*

*

*

*
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