
METHOD AND DEVICE FOR BACTERIAL SAMPLING This invention relates to
techniques for taking samples, and determining the presence of bacteria
therein. It is primarily directed at taking samples from surfaces, as part
of the process of maintaining a clean and hygienic environment in indoor
premises. The invention has especial application in hospitals and like
establishments. The invention also relates to products that can be used in
such techniques. Methicillin resistant Staphylococcus Aureus (MRSA) is a
variety of bacteria that is resistant to most modern antibiotics. MRSA
organisms can generally be tolerated by healthy individuals, but if they
pass to someone who is already unwell, then this may lead to more serious
infection. As a consequence, such organisms can be carried by healthy
individuals without causing any problem, but in a hospital or other
environment where more vulnerable people may be located, there is a serious
risk of infection. MRSA is carried on and can remain on skin and other
surfaces for long periods, and readily transfer from surface to surface. As
a consequence, it can be carried directly and indirectly between
individuals, and to individuals likely to be infected. Current techniques
for detecting MRSA are somewhat laborious, requiring a laboratory culture
process and typically taking two to three days. Within such a time span,
any MRSA that was present can have become widely spread in the respective
environment. In one aspect, the present invention is directed at a sampling
technique which can dramatically reduce time for detecting the presence of
bacteria, and particularly but not exclusively, MRSA in either its growing
or its dormant form. It avoids the use of complex laboratory equipments,
and does not require the services of a qualified microbiologist. The
techniques of the present invention use bacteriophage that seek out and
attach to a target bacteria. The bacteriophage used comprises a nucleic
acid encoding a fluorescing protein, which protein is responsive to light
of a first wavelength by emitting light of a second wavelength. When the
bacteriophage contacts the target bacteria, the bacteriophage multiplies.
As a consequence, whenthe multiplied bacteriophage is exposed to light of
the first wavelength, the quantity of light emitted at the second
wavelength is increased. This enables the ready detection of the presence
of the bacteria by optical processes. In practice the optical process can
be controlled such that it is normally necessary only to detect the
emission of light at the second wavelength to establish whether the target
bacteria is present. In practising the invention, the preferred protein in
the bacteriophage is Green fluorescent protein (GFP) which, when exposed to
light of wavelength 395nm, emits light of wavelength 510nm. Whichever
protein is used, the bacteriophage can be selected to be specific for one
strain of bacteria, and can be specific to a strain of MRSA. The
particularly virulent strains of MRSA with which the present invention has
a particular but not exclusive concern, are strains 3, 15 and 16. In
practising the method of the invention, the selected bacteriophage can be
disposed on a solid substrate, and are preferably immobilised on the
substrate. Immobilisation may be accomplished by creating a covalent bond,
typically supplemented by a coupling agent. The immobilisation and
stabilisation of viruses including bacteriophage, to solid substrates is
discussed in International Patent Publication No: WO 03/093462, in the name
of The University of Strathclyde. The bacteriophage is preferably
immobilised via its head group, leaving the tail group free. Particularly
preferred substrates for bacterial detection sampling devices according to
the invention are: 1) nylon or another polymer with amino or carboxy
surface groups and the coupling agent is carbodiimide or glutaraldehyde; 2)
cellulose or another hydroxyl-containing polymer and the coupling 



agent comprises vinylsulfonylethylene ether or triazine; 3) polythene or
similar polymer and the coupling agent comprises corona discharge or
permanganate oxidation.In the practice of the invention, a typical sample
suspected of carrying bacteria will be a surface. Such a surface can be
wiped with a substrate carrying the bacteriophage, with the substrate (or
the surface) then being exposed to light of the first wavelength to
determine the presence of the bacteria. However, if the suspect sample is a
liquid, then the bacteriophage either alone or on a substrate, can be
immersed in the liquid, which is then exposed to light as aforesaid. There
may be some benefit in any event in immersing the bacterial sample in a
liquid after contact with the bacteriophage to enable the bacteria to grow.
A suitable liquid medium for this purpose would be an aqueous nutrient
medium containing a carbon source such as glucose. It will be appreciated
that the actual detecting step in practising the present invention can use
relatively straightforward optical techniques. The fluorescence or
increased fluorescence of the bacteriophage can be observed using a
photodiode or photomultiplier tube for example, and there is no necessity
to quantify the level of fluorescence other than relative to that of the
bacteriophage prior to multiplication upon contact with the bacteria. As
this initial level of fluorescence can be relatively low, it will be
apparent that the identification of substantial fluorescence should be
sufficient to establish whether the targeted bacteria is present. The
sampling device itself can also be a quite straightforward unit. Typically
it will comprise a holder upon which a substrate is mounted for bearing the
bacteriophage. The substrate can be in the form of a pad or swab, and its
mounting may be facilitated by selected an appropriate configuration such
as a disc or annulus. It could bear an adhesive layer for attachment to an
instrument for presenting it to the sample surface or environment suspected
of bearing the targeted bacteria. According to another aspect of the
present invention, there is provided a means of facilitating the sampling
techniques described above. It comprises a test element, such as a card, on
which is located the selected bacteriophage. The sample suspected of
carrying the target bacteria is wiped with a swab, which is in turn wiped
on the element to engage any bacteria picked up from the sample with the
bacteriophage. The element is then introduced into a sensor unit, which
will establish whether the fluorescence caused by the bacteriophage has
increased as a result of contact with bacteria. The unit will issue a
corresponding signal and theprocedure will have been completed. If the
target bacteria were present in or on the sample, then this will be
immediately apparent. The procedure can be completed in a matter of
minutes. The used element can be discarded. It is safe to dispose of the
element after the test as any detected bacteria will have been killed by
contact with the bacteriophage. The element bearing the bacteriophage can
include a reservoir of nutrient to facilitate multiplication of the
bacteriophage on contact with the target bacteria. For example, the element
might be a card with a groove or channel formed adjacent or extending from
one edge, and in communication with a reservoir of nutrient. However,
normally the nutrient and bacteriophage would be immobilised together on
the element. Such an element could be formed with a plurality of grooves or
channels charged with a different bacteriophage to target different
bacteria, although it is not essential that grooves or channels are formed.
The bacteriophage, with or without nutrient, can be in the form of deposits
secured on the element, by a printing technique for example. The grooves,
channels or deposits may also be colour coded. The element may be produced
in groups or sets, and a selection of elements or cards having differently
charged grooves or channels can be provided for use in detecting different
bacterial strains. The sensor can be designed to monitor the fluorescence
from each channel or groove thereby determining not only where the bacteria
is present, but identifying one or more of several different bacterial
strains in what is essentially the same detection process. The elements can
also bear information relating not only to the bacteriophage they carry,
but also details of an 



individual or location which provides the sample under consideration, as
well as other desired identification. A magnetic strip may be incorporated
in the element for this purpose. According to one aspect of the present
invention, there is provided a bacterial detection sampling device
comprising: a sampling medium for receiving a bacterial sample; anda
plurality of bacteriophage located on or in the sampling medium, wherein
each bacteriophage comprises a nucleic acid encoding a protein capable of
emitting light at an output wavelength. Conveniently, the nucleic acid
encodes a fluorescing protein, the fluorescing protein being responsive to
light of an input wavelength by emitting light of the output wavelength.
Preferably, the fluorescing protein comprises Green fluorescent protein
(GFP); the input wavelength being 395nm, and the output wavelength being
510nm. Alternatively, the nucleic acid encodes a chemiluminescing protein
capable of emitting light at the output wavelength in the presence of a
luminescent substrate. Advantageously, the chemiluminescing protein is
luciferase and the luminescent substrate is lucifem. Conveniently, the
bacteriophage are specific for infecting and/or lysing one strain of
bacteria. Preferably, the strain of bacteria is a strain of methicillin
resistant Staphylococcus Aureus (MRSA). Advantageously, the strain is MRSA
strain 3, 15 or 16. Alternatively, the strain of bacteria is a strain of
Bacillus anthracis. Advantageously, the sampling medium is a solid
substrate. Conveniently, the bacteriophage are immobilised on the
substrate. Preferably, the bacteriophage are immobilised on the substrate
by a covalent bond. Advantageously, the covalent bond between the
bacteriophage and the substrate is supplemented by a coupling agent.
Preferably, the substrate comprises nylon or another polymer with amino or
carboxy surface groups and the coupling agent is carbodiimide or
glutaraldehyde; thesubstrate comprises cellulose or another
hydroxyl-containing polymer and the coupling agent comprises
vinylsulfonylethylene ether or triazine; or the substrate comprises
polythene or similar polymer and the coupling agent comprises corona
discharge or permanganate oxidation. Conveniently, the bacteriophage is
immobilised via its head group leaving the tail group free. Preferably, the
substrate comprises a plastics material. Advantageously, the device further
comprises an aqueous nutrient medium, preferably containing glucose.
Conveniently, the bacterial detection sampling device further comprises a
receptacle for receiving the sampling medium. Preferably, the receptacle is
an ELISA plate. Advantageously, the device comprises a plurality of
bacteriophage strains, each strain being specific for infecting and/or
lysing a different strain of bacteria and the bacteriophage of each strain
comprise a nucleic acid encoding a protein capable of emitting light at a
different output wavelength. Conveniently, the device comprises two sheets
connected via a hinge. Preferably, one of the sheets has a slide-covered
aperture for receiving the bacterial sample. Advantageously, both sheets
have slide-covered apertures, which are arranged so as to be aligned when
the sheets are folded together at the hinge. Conveniently, at least one
sheet is provided with an adhesive for sticking the two sheets together.
According to another aspect of the present invention, there is provided a
bacteria detection device comprising: a socket for receiving a bacterial
detection sampling device according to any one of the preceding claims; and
a light detector capable of detecting light at the 



output wavelength from the location of the socket.Conveniently, the
bacteria detection device further comprises a light source capable of
emitting light at the input wavelength in the location of the socket.
Preferably, the bacteria detection device further comprises a user
interface, in communication with the light detector, for providing an
indication of the detection of light at the output wavelength.
Advantageously, the bacteria detection device further comprises a processor
interposed between the light detector and the user interface, the processor
being for calculating the change in intensity of light at the output
wavelength detected over time and indicating the change in intensity via
the user interface. Conveniently, the light detector is capable of
detecting light at a plurality of different output wavelengths. Preferably,
the bacteria detection device further comprises a bacterial detection
sampling device as described above. According to a further aspect of the
present invention, there is provided the use of a bacteriophage for the
detection of bacteria, wherein the bacteriophage is capable of binding to
the bacteria and whereby a signal is produced in response to binding of the
bacteriophage to the bacteria. According to another aspect of the present
invention, there is provided the use of a bacterial detection sampling
device or a bacteria detection device of the invention for detecting
bacteria in a sample. According to yet another aspect of the present
invention, there is provided a method of detecting bacteria in a sample
comprising the steps of: a) exposing the sample to bacteriophage each
bacteriophage, comprising a nucleic acid encoding a protein capable of
emitting light of an output wavelength, such that the bacteria in the
sample are infected with the bacteriophage and the nucleic acid is
expressed in the bacteria; andb) detecting light emitted from the sample at
the output wavelength, the detection of light indicating the presence of
bacteria. Conveniently, the nucleic acid encodes a fluorescing protein, the
fluorescing protein being responsive to light at an input wavelength by
emitting light at the output wavelength and wherein the method further
comprises the step of exposing the sample to light at the input wavelength.
Alternatively, the nucleic acid encodes a chemiluminescent protein and the
method further comprises the step of providing a chemiluminescent substrate
in the sample. Preferably, the bacteriophage is specific for a strain of
bacteria and wherein the detection of light at the output wavelength
indicates the presence of the strain. Advantageously, the bacterial strain
is a MRSA strain, preferably MRSA strain 3, 15 or 16. Conveniently, the
bacteriophage are the strain deposited as NCIMB 9563 and further comprise
the nucleic acid encoding a protein capable of emitting light.
Conveniently, the bacterial strain is Bacillus anthracis. Preferably, the
bacteriophage are Bacillus anthracis phage Gamma and further comprise the
nucleic acid encoding a protein capable of emitting light. Preferably, the
bacteriophage are part of a bacterial detection sampling device of the
invention Advantageously, step a) comprises the step of wiping the
substrate relative to the sample. Conveniently, step a) further comprises
the step of growing the bacteria, after infection with the bacteriophage,
in an aqueous nutrient medium, preferably glucose. Preferably, step b)
comprises detecting light at the output wavelength as the bacteriophage
infects the bacteria, the detection of increasing intensity of light at the
output wavelength indicating the presence of bacteria.Advantageously, the
sample is exposed to a plurality of strains of bacteriophage, each strain
being specific for a different bacterial strain and the bacteriophage of
each strain encoding a protein being capable of emitting light at a
different output wavelength, the method further comprising the step of
detecting the light emitted 



from the sample at each output wavelength, the detection of light at a
wavelength indicating the presence of the corresponding strain of bacteria.
Conveniently, the method further comprises the step of killing the bacteria
in the sample with the bacteriophage. According to another aspect of the
present invention, there is provided a bacteriophage having the genome of
the strain deposited as NCIMB 9563 and further comprising a nucleic acid
encoding a protein of emitting light. The invention will now be described
by way of example and with reference to the accompanying schematic
drawings, wherein: Figure 1 is a part-sectional side elevation of a
sampling device embodying the invention; Figure 2 illustrates how a
plurality of bacteriophage can be examined to determine whether a targeted
bacteria is amongst them; Figure 3 is a plan view of a bacterial detection
sampling device according to another embodiment of the present invention;
Figure 4 is a perspective view of a bacterial detecting sampling device
according to a further embodiment of the present invention; and Figure 5 is
a perspective view of a bacteria detection device operable in conjunction
with the embodiment shown in Figure 4. The device of Figure 1 consists
essentially of a tube 2 with a plunger 4 which can be pressed against a
piston 6 to progressively push on a stack of pads or swabs 8 for contacting
the sample to be examined. Each swab 8 may already carry the selected
bacteriophage immobilised on the exposed or to be exposed surface 10
thereof.Alternatively, the bacteriophage can be applied to the surface 10
just prior to use. The device can then be used to wipe or otherwise contact
the surface or environment of the sample under examination, so that the
surface 10 is exposed to bacteria that might be present on or in the
sample. The bacteriophage comprises a nucleic acid encoding a fluorescent
protein (a suitable protein is Green fluorescent protein (GFP)) operably
linked to a promoter. The bacteriophage would be selected for detecting a
particular bacteria such as MRSA, or a strain or strains thereof. More
specifically, the bacteriophage infects and may lyse a specific strain of
bacteria. For example, the bacteriophage deposited with the National
Collection of Industrial and Marine Bacteria under accession number 9563
(NCIMB 9563) is lytic for strains 2 and 12 to 17 of MRSA and is suitable to
be used as the basis for such a bacteriophage. NCIMB 9563 must, of course,
be adapted to include a promoter-linked GFP gene. As another example, the
Bacillus anthracis phage Gamma (SEQ. ID NO: 1) is the typing phage for
Bacillus anthracis and is also suitable as the basis for such a
bacteriophage. Each swab 8 is shown in the form of a disc, and it is
typically formed of a plastics material and sterilised before use. The
selected bacteriophage is preferably attached to the swab by covalent
immobilisation, for example as discussed in International Patent
Specification No: WO 03/093462 referred to above. The advantage of
immobilising the phage is that their structure is thus stabilised which
increases their longevity. Each swab could also be packaged with an aqueous
nutrient medium that could support the growth of the target bacteria, or be
moistened with such a solution prior to use. A suitable medium is methyl
cellulose gel with 0.1% glucose but in other embodiments another cellulose
derivative, galactomannon or other carbohydrate gel is used. It is
important, however, that the gel is not, itself, fluorescent. It is also to
be noted that the medium may be tailored for the bacteria to be detected.
For example, for the detection of Bacillus anthracis using phage Gamma, a
peptide mixture is provided in the medium. When the swab 8 is wiped across
or otherwise makes contact with the sample under examination, if the target
bacteria is present then the bacteriophage fulfil their biological role and
infect the bacteria, and themselves multiply before effectively destroying
the bacteria by causing each bacterium to lyse or burst. During thephase of
bacteriophage multiplication in each bacterium, the bacteriophage genome, 



including the nucleic acid encoding the fluorescent protein, is replicated
and expressed. Thus each infected bacterium synthesises the fluorescent
protein within it. Consequently, upon cell lysis, the fluorescent protein
is released from the bacteria some of which may be incorporated into
bacteriophage particles. The swab is then subject to optical examination,
which stage is illustrated diagrammatically in Figure 2. As shown in Figure
2, the surface 10 of the swab 8 is exposed to light from an LED or other
source providing ultraviolet light. This is transmitted to the swab 8
through a suitable filter so that the light impinging on the surface 10 has
the appropriate wavelength; for GFP the wavelength will be 395nm. This
exposure provokes any multiplied bacteriophage and, more specifically, the
expressed fluorescent protein, on the surface 10 to emit light at the
second selected wavelength; for GFP, 510nm, and this fluorescence is
detected by a photodiode, photomultiplier tube, charge coupled device or
other detector 16, through a corresponding 510nm filter 18. The amount of
fluorescence received by the detector 16 is compared to that which would be
emitted by the bacteriophage had they not multiplied; any significant
increase of course indicating the presence of the target bacteria. If
desired, the detector could be coupled to an appropriate processor to
indicate either the presence or absence of bacteria, or to give an
indication of contamination levels. The advantage of the detection of the
bacteria in this way is that is necessary for the bacteriophage to multiply
in order for detection to occur and this, in turn, requires that the
bacteria are live. Thus the present invention avoids any false positive
results that could otherwise occur if dead bacteria were in the sample.
While in the above description of Figure 2 reference is made to the swab 8
and its surface 10, it will be appreciated that the optical examination can
be applied to the wiped or contacted sample, as an alternative or in
addition to the swab, to take account of bacteria and bacteriophage
transferring in both directions between the swab and the sample. Depending
upon the nature of the swab or sample, the detector can be disposed on the
opposite side thereof relative to the light source. It will also be
appreciated that the components of the optical detector system can readily
be incorporated in a handheld unit, which could be mounted in the
samehousing in which the device of Figure 1 is held. Care, though, does
have to be taken with regard to the use of the interference filters, which
are required to separate the UV source from the Green detected light.
Careful design of the optics and system geometry will also help to separate
light from the source and from the fluorescence. An element suitable for
use in the above-described methods is illustrated in Figure 3. It shows a
card 20, typically the size of a credit card, and formed in a plastics
material. On one surface are deposited four lines 22 of bacteriophage
immobilised with a nutrient extending from a forward edge 24 of the card.
Each of the four lines 22 carries bacteriophage with a specificity for a
different strain of bacteria. Toward the rearward edge 26 there is ample
space 28 for the card to be held by a user while the card is in use, and
this space can bear some visible identification. Also shown in outline is a
magnetic strip 30 for carrying additional information relating to the use
of the card or the bacteriophage it carries. In use, a sample suspected of
carrying bacteria is wiped with a swab, and the swab then wiped over the
lines 22 on the surface of the card 20. Nutrient in the grooves will
enhance the growth or multiplication of any bacteriophage that has
contacted a target bacteria with a subsequent increase in its fluorescent
upon exposure to light of the requisite wavelength. The card bearing the
potentially infected grooves is then introduced into an appropriately
formed slot in a sensor unit (not shown) where the optical analysis is
conducted. As each line 22 is associated with a particular strain of
bacteria, the sensor can establish separately whether each of the selected
bacterial strains is detected. In one embodiment, instead of the provision
of a stack of swabs as in the previous embodiment, a 96 well ELISA plate is
provided, in each well there being located a nutrient sample (for example
in a gel) containing the bacteriophage as in the previous 



embodiment. In use, a sample is obtained, for example, from wiping a swab
along a surface and is then deposited in a well on the ELISA plate. Swabs
can be wiped over different locations in a room or building, with each
sample taken then being deposited in a different well on the ELISA plate.
Once the bacteriophage has had sufficient time to infect any bacteria in
the samples and to multiply the ELISA plate is examined using an ELISA
plate reader. The advantage of this embodiment is thatELISA plate readers
are widely available in hospitals and the like and thus the invention
interfaces with existing hardware. One particular example of a bacterial
detection sampling device and a corresponding bacteria detection device is
shown in Figures 4 and 5. Referring to Figure 4, a bacterial detection
sampling device 3 1 comprises a paper or card book 32 comprising first and
second leaves 33, 34 connected at a hinge 35. The first and second leaves
33, 34 are each of the same size as a "credit card". At the end of the
first leaf 33, adjacent to the hinge 35 is provided an aperture 36 in the
first leaf, which is covered by a transparent slide. On the interior
surface of the slide is provided a plurality of bacteriophage, each
carrying a nucleic acid encoding GFP, under the control of a suitable
promoter. The bacteriophage are covalently immobilised on the slide surfa.
Covering the interior surface of the slide is provided a removable sticker
44 which protects the bacteriophage prior to use. On the second leaf 34 is
provided a second aperture 37 in a position which corresponds to the
position of the first aperture 36 on the first leaf 33 in that, when the
first and second leaves 33, 34 are pressed together, the two apertures 36,
37 are aligned. The second aperture 37 is also covered by a transparent
slide. The remainder of the interior surface of the second leaf 34 is
provided with an adhesive coating 38 which is covered by a wrapper (not
shown). Referring now to Figure 5, a bacteria detection device 39 comprises
a casing 40 in which is located a slot 4 1 of a size suitable for receiving
the card 32. The bacteria detection device 39 also comprises a control
screen 42 for providing input and receiving output from the device as well
as a paper printer outlet 43. Within the casing 40 there is provided a
source of ultraviolet light and a fluorescent detector (not shown) which
operate upon the same principle as the device shown in Figure 2. The source
of ultraviolet light may be controlled using the control panel 42 and the
results of the fluorescence detector may be observed in the control screen
42. In use, a sample is collected on a swab, for example by wiping the swab
on a surface in a hospital. The sticker 44 is removed from the first leaf
33 and the sample is deposited on the interior side of the slide in the
first aperture 36. The wrappercovering the adhesive surface 38 is then also
removed and disposed of and the first and second leaves 33, 34 are pressed
together and secured in position by virtue of the adhesive surface 38. This
prevents the escape of any hazardous material in the sample and also
prevents the ingress of any matter which could contaminate the sample.
Because of the positioning of the first and second apertures 36, 37, the
sample is visible from either side of the card 32. Subsequently the sample
is left for a period of time to allow the bacteriophage to infect any
bacteria in the sample and multiply within them. The card 32 is then
inserted into the slot 4 1 of the bacteria detection device 39, which is
activated using the control panel 42. Ultraviolet light is then directed on
the card 32 and, more specifically, through the first and second apertures
36, 37. At the same time, any fluorescent light emitted from the sample is
detected by the fluorescence detector and, if any is detected, then the
intensity thereof is reported on the control panel 42. Thus the control
panel 42 provides an indication as to the presence or absence of bacteria
in the sample, which the bacteriophage is capable of infecting. In a
variation of the embodiment shown in Figure 1, instead of providing
identical bacteriophage on the swab 8, a plurality of different
bacteriophage strains are provided. Each bacteriophage strain is specific
for a different strain of bacteria. For example, one bacteriophage strain
is NCIMB 9563 which is lytic for certain strains of 



MRSA and a second strain of bacteriophage is Bacillus anthracis phage Gamma
which is specific for Bacillus anthracis strains. Furthermore, each strain
of bacteriophage comprises a nucleic acid encoding a protein which
fluoresces at a different wavelength. The swab 8 is used as described above
but, during detection, both emission wavelengths are observed and the
presence or absence of either strain of bacteria can then be determined
simultaneously by detecting the presence or absence of light emitted at
either or both wavelengths. While the above-described embodiments have been
exemplified with green fluorescent protein as the fluorescing protein, it
is to be understood that many otherdifferent types of fluorescing proteins
are available. Examples of these are reef coral fluorescent proteins, which
are available under the trade name Living Colors. It is also to be
understood that in further embodiments of the present invention, the
bacteriophage comprises a nucleic acid encoding a different type of light
emitting protein from a fluorescing protein. In particular, the protein may
be chemiluminescent or phosphorescent. A particular example of a suitable
chemiluminescent protein is luciferase. This 6 1 KDa enzyme catalyzes a
two-step oxidation reaction to yield light, usually in the green to yellow
spectrum, in the presence of a luminescent substrate (e.g. luciferin) and
ATP. In these embodiments, the swab 8 also comprises a supply of
luminescent substrate and ATP so that, if luciferase is released by lysed
cells, it is able to emit light. The molecular biology which is required to
produce the components of the invention will now be described. In order to
produce a suitable bacteriophage containing a nucleic acid which encodes a
light emitting protein, a suitable strain-specific bacteriophage is first
selected (e.g. NCIMB 9563 or Bacillus anthracis). DNA is extracted from the
bacteriophages and purified by caesium chloride gradient centrifugation.
Phage DNA is digested into suitable size fragments and then cloned into an
E-coli plasmid. A plasmid containing suitable phage sequences flanking the
nucleic acid encoding the light emitting protein is also constructed. This
plasmid is incorporated into a shuttle vector and by a double crossover,
the gene encoding the light emitting protein is introduced into the
corresponding position in the phage genome. An alternative approach to
obtaining suitable bacteriophage is to use a transposon containing the
light emitting protein gene, which is then inserted randomly into a number
of bacteriophages. The phage are then multiplied in E-coli and colonies
expressing the light emitting protein are selected. The recombinant phage
DNA is isolated and incorporated into a suitable host bacterium (e.g. if
the starting bacteriophage is NCIMB 9563 then the host strain is
Staphylococcus Aureus) Plaques containing suitable bacteriophage are then
selected.The following references provide some useful discussion of the use
of Green Fluorescent Protein in bacteriophage for the detection of
bacteria: 1. Use of bioluminescent Salmonella for assessing the efficiency
of constructed phage-based biosorbent. W.Sun, L Brovko.and M Griffiths J
Ind. Micro & Biotech. 2000 25 273-275. 2. Rapid Detection of Escherichia
coli 157:1-17 by using Green Fluorescent Protein-labeled PP01 Bateriophage.
Masahito Oda, Masatomo Morita Hajime Unno and Yasunori Tanji Appl. Environ,
Micro 2004 (Jan) 527 - 534. 3 Nachweis Und ldentifikation von
Bakterienstammen (Detection and Identification of bacterial strains)
01/09370 A2 Miller, Stefan. 4 The Molecular Structure of Green Fluorescent
Protein. Yang F et al Nature Biotechnology 14, 1246-1251 (1996).CLAIMS 1. A
bacterial detection sampling device comprising: a sampling medium for
receiving a bacterial sample; and a plurality of bacteriophage located on
or in the sampling medium, wherein each bacteriophage comprises a nucleic
acid encoding a protein capable of emitting light at an output wavelength.
2. A bacterial detection sampling device according to claim 1 wherein the 



nucleic acid encodes a fluorescing protein, the fluorescing protein being
responsive to light of an input wavelength by emitting light of the output
wavelength. 3. A bacterial detection sampling device according to claim 2
wherein the fluorescing protein comprises Green fluorescent protein (GFP);
the input wavelength being 395nm, and the output wavelength being 510nm. 4.
A bacterial detection sampling device according to claim 1 wherein the
nucleic acid encodes a chemiluminescing protein capable of emitting light
at the output wavelength in the presence of a luminescent substrate. 5. A
bacterial detection sampling device according to claim 4, wherein the
chemiluminescing protein is luciferase and the luminescent substrate is
lucifem. 6. A bacterial detection sampling device according to any one of
the preceding claims wherein the bacteriophage are specific for infecting
and/or lysing one strain of bacteria. 7. A bacterial detection sampling
device according to claim 6 wherein the strain of bacteria is a strain of
methicillin resistant Staphylococcus Aureus (MRSA). 8. A bacterial
detection sampling device according to claim 7 wherein the strain is MRSA
strain 3, 15 or 16.9. A bacterial detection sampling device according to
any one of the preceding claims, wherein the bacteriophage are the strain
deposited as NCIMB 9563 and further comprise the nucleic acid encoding a
protein capable of emitting light. 10. A bacterial detection sampling
device according to any one of claims 1 to 6, wherein the strain of
bacteria is a strain of Bacillus anthracis. 11. A bacterial detection
sampling device according to claim 10 wherein the bacteriophage are
Bacillus anthracis phage Gamma and further comprise the nucleic acid
encoding a protein capable of emitting light. 12. A bacterial detection
sampling device according to any one of the preceding claims wherein the
sampling medium is a solid substrate. 13. A bacterial detection sampling
device according to claim 12 wherein the bacteriophage are immobilised on
the substrate. 14. A bacterial detection sampling device according to claim
13 wherein the bacteriophage are immobilised on the substrate by a covalent
bond. 15. A bacterial detection sampling device according to claim 14
wherein the covalent bond between the bacteriophage and the substrate is
supplemented by a coupling agent. 16. A bacterial detection sampling device
according to claim 15 wherein: the substrate comprises nylon or another
polymer with amino or carboxy surface groups and the coupling agent is
carbodiimide or glutaraldehyde; the substrate comprises cellulose or
another hydroxyl-containing polymer and the coupling agent comprises
vinylsulfonylethylene ether or triazine; or the substrate comprises
polythene or similar polymer and the coupling agent comprises corona
discharge or permanganate oxidation. 17. A bacterial detection sampling
device according to any one of claims 13 to 16 wherein the bacteriophage is
immobilised via its head group leaving the tail group free.18. A bacterial
detection sampling device according to any one of claims 12 to 17 wherein
the substrate comprises a plastics material. 19. A bacterial detection
sampling device according to any one of the preceding claims further
comprising an aqueous nutrient medium, preferably containing glucose. 20. A
bacterial detection sampling device according to any one of the preceding
claims further comprising a receptacle for receiving the sampling medium. 2
1. A bacterial detection sampling device according to claim 20 wherein the
receptacle is an ELISA plate. 22. A bacterial detection sampling device
according to any one of claims 1 to 5 comprising a plurality of
bacteriophage strains, each strain being specific for infecting and/or
lysing a different strain of bacteria and the bacteriophage of each strain 



comprise a nucleic acid encoding a protein capable of emitting light at a
different output wavelength. 23. A bacteria detection device comprising: a
socket for receiving a bacterial detection sampling device according to any
one of the preceding claims; and a light detector capable of detecting
light at the output wavelength from the location of the socket. 24. A
bacteria detection device according to claim 23 as dependent on claim 2 or
3, further comprising a light source capable of emitting light at the input
wavelength in the location of the socket. 25. A bacteria detection device
according to claim 23 or 24 further comprising a user interface, in
communication with the light detector, for providing an indication of the
detection of light at the output wavelength. 26. A bacteria detection
device according to claim 25 further comprising a processor interposed
between the light detector and the user interface, the processorbeing for
calculating the change in intensity of light at the output wavelength
detected over time and indicating the change in intensity via the user
interface. 27. A bacteria detection device according to any one of claims
23 to 26 wherein the light detector is capable of detecting light at a
plurality of different output wavelengths. 28. A bacteria detection device
according to any one of claims 23 to 27 further comprising a bacterial
detection sampling device according to any one of claims 1 to 22. 29. Use
of a bacteriophage for the detection of bacteria, wherein the bacteriophage
is capable of binding to the bacteria and whereby a signal is produced in
response to binding of the bacteriophage to the bacteria. 30. Use of a
bacterial detection sampling device according to any one of claims 1 to 22
or a bacteria detection device according to any one of claims 23 to 28 for
detecting bacteria in a sample. 3 1. A method of detecting bacteria in a
sample comprising the steps of: a) exposing the sample to bacteriophage
each bacteriophage, comprising a nucleic acid encoding a protein capable of
emitting light of an output wavelength, such that the bacteria in the
sample are infected with the bacteriophage and the nucleic acid is
expressed in the bacteria; and b) detecting light emitted from the sample
at the output wavelength, the detection of light indicating the presence of
bacteria. 32. A method according to claim 3 1 wherein the nucleic acid
encodes a fluorescing protein, the fluorescing protein being responsive to
light at an input wavelength by emitting light at the output wavelength and
wherein the method further comprises the step of exposing the sample to
light at the input wavelength.33. A method according to claim 3 1 wherein
the nucleic acid encodes a chemiluminescent protein and the method further
comprises the step of providing a chemiluminescent substrate in the sample.
34. A method according to any one of claims 3 1 to 33 wherein the
bacteriophage is specific for a strain of bacteria and wherein the
detection of light at the output wavelength indicates the presence of the
strain. 35. A method according to claim 34 wherein the strain is a MRSA
strain, preferably MRSA strain 3, 15 or 16. 36. A method according to claim
34 wherein the strain is Bacillus anthracis. 37. A method according to any
one of claims 3 1 to 36 wherein the bacteriophage are part of a bacterial
detection sampling device according to any one of claims 1 to 23. 38. A
method according to claim 37 as dependent upon any one of claims 1 to 18
wherein step a) comprises the step of wiping the substrate relative to the
sample. 39. A method according to any one of claims 3 1 to 38 wherein step
a) further comprises the step of growing the bacteria, after infection with
the bacteriophage, in an aqueous nutrient medium, preferably glucose. 



40. A method according to any one of claims 3 1 to 39 wherein step b)
comprises detecting light at the output wavelength as the bacteriophage
infects the bacteria, the detection of increasing intensity of light at the
output wavelength indicating the presence of bacteria. 4 1. A method
according to any one of claims 3 1 to 40 wherein the sample is exposed to a
plurality of strains of bacteriophage, each strain being specific for a
different bacterial strain and the bacteriophage of each strain encoding a
protein being capable of emitting light at a different output wavelength,
the method further comprising the step of detecting the light emitted from
the sample at each output wavelength, the detection of light at a
wavelength indicating the presence of the corresponding strain of
bacteria.42. A method according to any one of claims 3 1 to 4 1 further
comprising the step of killing the bacteria in the sample with the
bacteriophage. 43. A bacteriophage having the genome of the strain
deposited as NCIMB 9563 and further comprising a nucleic acid encoding a
protein of emitting light.SEQUENCE LISTING <110> Blaze Venture Technologies
Ltd Mattey, Michael Wilkinson, Robert I <120> Method and Device for
Bacterial Sampling <130> WA/48166 <150> GB0504537.2 <151> 2005-03-04 <150>
GB0505617.1 <151> 2005-03-18 <160> 1 <170> Patentln version 3.1 <210> 1
<211> 37253 <212> DNA <213> Bacillus anthracis Gamma Phage <400> 1
cgccgccccc tcaacttcgc agaaaaatcc gtttttgcat atttttttaa gggggtgtaa 60
tcatggctgg aagaaataaa caaccactct ctgttataca gggaaaaggt agatcaaatc 120
acattacaaa aagtgagaaa aacagacgag aaaaacaaga agaagcattg cgggggcata 180
ctgataaaat tgaagctcct tcttatttga ctgcagcaca aaaaaaggaa ttcgatactt 240
tagctgctga attagtcaga ttgaaaattt tcagtaactt agatgttgac agtttagcaa
300ggtacgttga ttctaaagac caatatataa aaatggttcg tctgctaaga aaaacaaaac 360
cttcagatga ctttaaattg tattctcaaa tgcaaagaag taaaaatctt ttattcaatg 420
aatgccgttc ttcagctagt gatttaggtt tgaccattac atcccgctta aaattagtta 480
ttccagaagt agatacttca caacaaaagc aaagtgaagc gcaaaagcgt tttggtgatc 540
gtatatgaac tggataatgg aacgggtttt tgcatattgc gaggacattt taaacggcaa 600
gataaatagt tgtaaaaaac atcgttgggc cattgaacga tttataaggg attatgagga 660
gtgtcaaagt gaagacagtc ctttttattt tgatggagag atagcggagg atttttactg 720
gtttgcaaag gaatttaagc acgttgaagg gattttggca ggtgaatccg tagaattaac 780
tgattttcaa ttgtttctag cggctaatat tttcggattc aaaaagaaaa taaatggagc 840
aaggcgattt agaaaggttt ttattcagtt agcgcgtaaa aatgctaaat ctcagtttct 900
tgctattgta gcagcttttt gtacatttct tggagacgaa aaacaacggg cttatattgc 960
tggatggaca agagaccaat catctgaagt ttatgaagct gtaaaaacag ggattagttc 1020
tagtgaattg ttagaaggta aatggaaaga ggcttatagt accattgaaa tatttaagaa 1080
tggttcagtt gtcgttccac tttcaaaaga agctagaaaa actggtgatg gtaaaaaccc 1140
gtctcttgga attgtcgatg aatatcatgc acatgaaact gatgaaattt atgacgtttt 1200
atcgtctggt atggtggcaa ggaaagagcc gttaatgttt atcataacaa cagctggttt 1260
cgacttatca agaccttgtt atagagagta tgagtatgtc agtgacatct tagacccgtc 1320
aaaaaatgta gaaaacgatg attatttcgt tatgatctgt gaattggaaa agaacgatga 1380
tatcaaagat gagtcgaatt ggataaaagc aaacccaatc gtagctacat atgaagaagg 1440
tttggaaggt atacgttcag atttgaaggt tgctcttgat agacctgaaa agatgagggc 1500 



ttttttaacc aaaaacatga atatttgggt cgataaaaag gacaacggat acatggatat 1560
gtcaaaatgg caaaaatgcg aagtagatac ctttgatttt tcaggtgcga ctctttggat 1620
aggtggcgac ttatcaatga caacagattt aactagtgtc ggttgggttg gaatggacga 1680
tgaaggtgat tttattgttg gacaacattc atttatgcct gaagcacgtt tgaaagaaaa 1740
gatggccata gataaggtgc gttatgattt atgggccgaa caagggtatt taactttaac 1800
gcctggtgaa atggttgatt atacaattgt tgagtcttgg atagaaaact tttcaaaaga 1860
caaagaaatt caagagtttg attacgataa atggaatgcg ttacatctag cacaaaattt 1920
agagaataaa gggttcgttt gtgtagaaat ccctcaaagg attgctaatt tatccattcc 1980
gactaaaaat tttcgagaaa aagtatacga aaagaaagtt aaacataatg gagatccagt 2040
ccttttttgg gcgcttaata atgctgttgt taaaatggat gatcaggaaa acattatgat 2100
ttcgaaaaaa ataagtaaaa atcgtattga tccagcagca gcggtcttaa atgcattttc
2160tagggctatg tatggagcaa gtgtcaggtt tgatgtatct gaatttgcaa ataaagactt 2220
tctaggcaag ttatggaact agggaggggg tgaacatgtg aagatagtgg attctgttaa 2280
aaagttcttt aattttgaaa aacgccaaac gtcgcaggta atagagttga ataaagacga 2340
tgaaaaatta ttagaatgg s tagggatttc tccaagtact attagcgtta aaggaaaaaa 2400
tgctttaaaa gttgctacag tctttgcttg tatcaaaata ctatctgaat ccgtatcaaa 2460
gttaccgttg aaaatttatc aggaagatga atatggaatc caacgcggta caaagcatta 2520
tctcaacaat ttactgagac taaggcctaa cccgtatatg tccagtatga actttttcgg 2580
atcattagaa gctcaaaaaa atttatatgg caatagctac gctaacatag agtttgatag 2640
aaaaggtaaa gtccaagcgt tatggccgat agatgcttct aaagtgacag tatacattga 2700
tgacgttggt ttattaaatt ccaaaactaa aatgtggtat gtagtaaata cgggtggaca 2760
acaaagagtg ttaaagccag aagagatact gcactttaaa aacggaataa ctcttgatgg 2820
tcttgtcggt gttcctacaa tggaatattt aaagtctaca ttagaaaatt cagcttcagc 2880
tgataaattc ataaataatt tttacaaaca agggttacag gtaaagggat tagttcaata 2940
tgtcggtgat ttaaatgaag atgcgaaaaa ggttttccga gaaaatttcg aatcaatgtc 3000
tagcggtctt caaaatagcc atcgtattgc attaatgcca gtaggatatc aatttcaacc 3060
tatttcatta aatatgtcag atgctcaatt tctcgaaaat accgaactta ctattaggca 3120
aatcgctact gcattcggca ttaaaatgca tcaattaaat gatttgagta aagcgacttt 3180
aaataatatt gagcagcagc aacaacaatt ctataccgat acattacaag cgactttaac 3240
aatgtatgag caagaaatga cgtataagct atttttagac agtgagttgg ataaggggtt 3300
ttattcaaaa ttcaatgtag acgctatttt aagagcggat atcaaaacga gatatgaagc 3360
ttacagaacg ggtattcaag gcggtttcct taaacctaac gaagctagaa gtaaagaaga 3420
tttaccacca gaagctggtg gggatcgttt acttgttaat ggaaatatgt tgccgattga 3480
tatggctgga caggcatatt tgaagggagg tgatactaat ggagaagtca gcaaagaagg 3540
aaatgaagga aattagagct ttgccaatga ctattgaagt ccgtgaagtt aatgaggacg 3600
agggaaaacg aacaatttcg ggatcgataa aatataacaa tgaaagtgcc gaaatgcgtg 3660
actggtgggg cgatactttc gtagaagaga ttgctgaggg agcttttgat gaaagtttaa 3720
aagttcgtga tgttgtaggt ttatggtctc acgacacatc tcaagtatta ggaaatacta 3780
aaagtaaaac tttacgaatc gaaaatgaca agaaagaatt acgatttgaa ttagatattc 3840
ctaatacaac tgttgggaat gacgcatggg aattaattaa gcgtggagat gttgatggag 3900
tttcttttgg gatgaaggtt acaaaagaca aatggtcatc ggaagaacgt gaaaatggaa
3960agctttataa gcgttcgatt ttaaatgctg aactatatga aatatcaccg gttgcattcc 4020
ctgcatatcc aacgaatgaa gtaagtgtac gttcattgga tgattttaaa gctggagaaa 4080
agcgagtagc tgatgagttt aggaaaagaa aactacaaat cgaactagag cttatataag 4140
gctctttttt tattgataaa tttaaggagt gatttgaatg tcaaaagaat tacgtgaatt 4200
attagctaag ttagaaggga aaaaggaaga agtacgctct cttatgggag aagataaagt 4260
ggcagaagca gaacaaatga tggaagaagt gcgatcactt cagaaaaaaa ttgatttaca 4320
acgctcatta gatgaagcag aaacggaaga acgaaataat ggaagagaag ttgaaacacg 4380
taatgtagat ggtgaaatgg aataccgcga tgtgtttatg aaagcattac gcaataaacc 4440
attaaatgct gaagaacgtg aatttcttga ggatgattta gaacaacgtg ccatgtcagg 4500
attaactggg gaagatggag gacttgtcat ccctcaagat attcaaacgc aaatcaatga 4560
attagctcgt tcatttgatg cgcttgagca atatgtaact gttgaaccag tgcgtacacg 4620
ttcaggatca cgagtattag agaaaaattc agatatgatt ccgtttgctg aaatcactga 4680
aatgggtgaa attccagaaa ctgataatcc gaaattttca aatgtacaat atgcagtgaa 4740
ggacagagca ggtattttac cgttatctcg ttcattactt caagatagtg atcaaaacat 4800
cctaaagtat gtgactaaat ggctaggtaa gaaatctaaa gttacacgta atgtgttaat 4860 



cttgggcgta attgaaaagt taacaaaaca agcaatcaaa tctctggatg atattaaaga 4920
tgtattaaat gttaaattag acccagcgat ttctccgaat gcgattttac ttacaaacca 4980
agatggattt aattatttag acaaattaaa agataaagac ggaaaatata ttttacagtc 5040
agatccaacg caaaaaaaca aaaaactatt tgctggtact aatccagtcg ttgttgtttc 5100
gaatcgtttc ttaaaatcaa agggaactac agctaaaaaa gcgccactta ttattggtga 5160
tttaaaagaa gctattgttt tatttaaacg tgaagatatg gaactggctt ctacagatgt 5220
aggtggtaaa gcattcactc gtaatacatt agatttacgc gcaattcaac gtgatgatgt 5280
gcaaatgtgg gataatgaag cagcagttta cggagaaatc gatttaagcg ctcctgttga 5340
acaacctcaa gggtaaacta aggaggcatt tgaatgcttg ttaccttaga agaagctaaa 5400
gaatggattc gagtggacgg agacgatgac ccaactatca ctatgttaat taaagcggct 5460
gaattatata tttacaaagc aactggcaaa acatttactc aaacaaatga agatgctaag 5520
ttgctttgtt tatttctggt ggctgattgg tacggaaatc gactacttgt aggtgaaaaa 5580
gccagtgaaa aaatcagaac cattgttcag agtatgatat tacagctcca atatgcttca 5640
gagcctcagg aggaaagaaa atgaatcctg caaaattaga taaacggctt acatttcaag 5700
taaaagatga aaatgcaaaa gggcctgacg gtgatccgat agatggatat aaagatgctt 5760
ttaccgtatg gggctctttt gtttatttaa agggaaggaa atactttgag gcagcagctg
5820ctaatagtga ggttcaagga gaaacagaaa tcagaaatcg ggatgatgta agtgcagata 5880
tgaaaattaa gtacaaaaac gtgatttatg atattgtttc cgttattcca actcaagatc 5940
atactttatt aatcatgtgg aaacgtggtg aaatgaatgg ctgatggtat agatttagat 6000
ttattaggat ttgatcgttt agttactgaa ttagaccaaa tggggttacg gggagagaaa 6060
attgaagata aagctcttgc agctggtggt gaacctattc gtaaagccat tgcagaacga 6120
gcgccaagaa gcccaagccc caaaaaacga tctaaaagtg aaccgtggcg tacagggcaa 6180
catggtgcag accagataaa agtaacaaaa gctaaacttg aaggtggaat aaaaacagta 6240
aaaataggtc ttaataaagc ggatcgttcc ccgtggttct atttaaagtt ccatgaatgg 6300
ggtacatcca aaatgccagc acatccattt atagagccgg gttttaatgc ttcaaaagcg 6360
gaagctgtac gtgctatgac agatatttta aagaacgaaa tgaggttgga tttgtgataa 6420
atttaagacc tgatatttta caagctcttg agaatgatca agagcttgtt tcattgttgg 6480
gtgggaaacg aatttattac cgtaaagcaa agaaggcaga agagtttccg cgaattacgt 6540
attttgaatt agacaatagg ccagatggat ttgcagataa tcaagagatt gaaagtgaaa 6600
tcttgtttca agttgatgtt tgggcaaaga gtagtacaac agcaatccat caaaaagtga 6660
atgaaatcat gaaaagaatt ggtttctcac gctatgcggt tgctgattta tatgaagagg 6720
atacacaaat atttcattat gcgatgagat tcgcaaaagg agtggaatta taaatggctg 6780
gagaagttgt aagaattagt tcaacggttg gtgtagacaa ccttgtatat gcgaaagttt 6840
tacaagatga ttcgtctgct attaaatata cagatgtaaa gaaaatggaa ggtgctgtaa 6900
aggttaaatt aactaaaaaa gtagcttctg aggttatgtg gagcgataac agaaaatcag 6960
agattgcaga atctgatggc gaaactgaag tggagattga ggttcgagga ctttcacttt 7020
ctacaaaggc tgacattgaa gggtttccag aagtaaaaga tggcgtttta gatgagaaac 7080
gtgaaggtga gaaaccatat ttagctattg gtttccgatt cttaaaagct aatgataagt 7140
atcgatatgt ttggttatta aaagggaaac tttcacaaga ggaagaagaa gctgaaacga 7200
aaaaagacaa accgaacttc caaacaacaa aattgaaagg ttcctttatt gaacgtgatt 7260
ttgatgatag aacgaaattt acagcagatg aagatgaacc aacgttcaca aaattagttg 7320
gagataattg gtttaataaa gtatatgaaa aaccagtgac acaaccacca gcaggaaagt 7380
aagagggagc aaaagctctc tcttttttat taaatttagg agggaaaaac tatgaaatta 7440
acattaatga ttaataaaga aaaacaaact tttaatatgc cagaatttat tccagcccgc 7500
cttattcgtc aggctcctga acttgctgaa attccaaaca atcctggtcc agaagatatg 7560
gataaaatgg ttcaattcgt agtgaaagtt tatgatggtc aatttacatt agatcagtat
7620tgggatggtg ttgatgcccg taaattctta tcgacaactt cagatgtaat taacgcaatt 7680
ataaatgaaa cagtggaagc agcagggggt agtactgaat caggagaaga agaaaaccca 7740
aacgcataga gggaggaggg ctaacgttca gtgagtttat ggacgagctc tacctctctt 7800
tattgcgaca agggtacaaa caccatcaca ttgataatga gatggatatt tggcattatt 7860
tgagacttaa tcgaaaaatg catgaaaacg gaaatgaaaa ttacgaaggc tccaattcaa 7920
atgaaataga agtgccagcg gaaaacatta tttaacgagg gaggtgagac tatggcgaat 7980
gaaataaata atctagtcgt tagactttcc cttgataacg taaatttcag acaaggtatc 8040
tcgaattcag gtcgtgcagt caggacgtta cagaatgaat tgaaatctgt aagtacagga 8100
atgggcggtt ttgctaacgc tagtcagcaa acacaagcga aaatgaatac actcagtagg 8160
ctcattgatg cgcaaaaaga gaaagttaaa gcgttacgac aagcctatga tcaaaataag 8220 



gctaaattag gtgaaaatga tgcagcaacc cagcgatatg cttcgcaagt taataaggca 8280
gttgctgatt taaatagatt tgaaaatgaa ttaaagcaag taaaccgtca agctgaacaa 8340
aaagggatgg ataagttaaa caactcttta aaatccctac aagctgaatt tcagtctatt 8400
acaacaggta tgggcggttt ttctaatgcg acagaacaaa caagggctaa agtagatgtt 8460
ttatcccgta tggtagataa acaaaaagag aagattaggg aacttcaaca agcctataat 8520
cgtgctaaaa cagaagaagg cgaagcgagt caatcagcac aaagatacgc tgaacaaatt 8580
catcgggcaa cagctgaact gaatcgattt gaaactggat tacagcagtc aaatcgtgaa 8640
ttagaacagc aagggaatcg cctattgaac ttcggaaatc gcatggagac attaggtaat 8700
catttgcaaa atgccggaat gcagatcggc atggtatttg g'tggtatgac ttacgcaata 8760
ggtcggggct taaaatcagc aatcactgaa tcaatgaatt ttgagcaaca gatggccaat 8820
gtaaaagctg tttctggatc tactggagca gaaatgaaaa agttaagtga attggctgtt 8880
aatatgggag aaacaacaaa atactccagt gttcaagcag gtcaaggtat cgaggaatta 8940
ataaaggctg gtgttagctt acaagatatt attaacggcg gattggcagg tgcccttaac 9000
ttagcgacgg caggggaatt agagttaggt gaagcagccg aaattgcttc cacagctctg 9060
aatgcattta aagcagacca tctttcagtt gcggatgcag ccaatatttt atctggtgca 9120
gccaatgctt ccgcaactga tgtaagagag ttaaaatatg gactttcagc ttcatcagca 9180
gtagcagcgg gagccggaat gacgtttaag gatacagcta caactttagc ggtatttgca 9240
caaaatggtc ttaagggatc agatgcaggt acatctttaa aaacaatgtt aatgaggtta 9300
aatccttcaa caaaagaagc atataacaaa atgagagatt taggacttat tacttataat 9360
gcacaggcag gttttgattt cttagttaaa aacggtattc aaccagcttc cagaaatgta 9420
ggggatatag aagtagcttt agaacaatat gtaatgaaaa cagaaggtgt aacgaaatgg
9480aatgataaat gtgatacaac gtttcgcgaa ttagcaacaa gttcggcatt tttatcatca 9540
aaattctatg atcaacaggg gcatattcaa agtctagaaa atatttcagg tacacttcat 9600
gaatcgatga aagatttaac agaccaacaa cgaagtatgg ctctggaaac attatttggt 9660
tccgatgctg tacgtggtgc gactatcttg tttaaagaag gcgccaaagg tgtcaatgaa 9720
atgtgggatt ccatgtcaaa ggttacagca gctgatgtag cagcgaccaa aattgatact 9780
ttaaagggac gacttacatt actagattca gcgttttcca caatgaaaaa gacaattggt 9840
gatgcactag ctccagtagt tagtgttttt gttgctggtt tacaaaaact tgttgatgga 9900
ttcaactctt tacctggacc agtacaaaag gcaatagcaa ttacaggtgg tatcgtcctt 9960
gctttaacag ctgtggctac agcaataggt gtggttttag cagcgtttgg aatgattgct 10020
tcaggaattg gttctttatc tcttgcttta gcatcagtcg gtgggattgc tggaattgcg 10080
gctggagcag ttggattctt aggaagcgcg cttgcggttt taacagggcc aattggtcta 10140
gtagcagcgg ctcttatcgg aactggtgtt gttgcatata aagcatatca aaaagcgact 10200
gaagacagta tcgcatcagt agaccgcttt gctacaaata cagaagggaa agtaagctcc 10260
tcaacaaaga aggttcttgg cgagtatttc aagctgtccg atggtattag acaaaagtta 10320
actgaaatta gattgaacca tgaagtaata acagaagaac agtcgcaaaa gttgattggt 103 80
caatatgaca aattagctaa tacaatcatt gaaaaaacca acgcaaggca gcaaaaagaa 10440
attgaagggc ttaaaaagtt ctttgctgat tcgtatgtat taaccgctga agaagagaac 10500
aaacgaatcg aacagttaaa tcagcactat gaacaagaaa agctaaaaac gcaagaaaaa 10560
gaaaataaaa ttaaagagat cttacaaaca gcggctagag aaaacagaga attaacgaca 10620
tccgaacgta tctctttaca agcattgcag gatgaaatgg acagagttgc tgttgagcat 10680
atgtctaaaa atcaaatgga gcagaaggtt attcttgaaa atatgcgtgt gcaggctagt 10740
gaaatttcag ctagacaggc agcggaagtt gtagagaata gcgccaaagc aagagataaa 10800
gttattgaag atgcgaaaaa gacccgtgat gaaaaaattg cagaggcgat tcgccaacgt 10860
gatgaaaata aaacaatcac tgctgatgaa gcgaacgcaa tcattgcaga ggcaaaacgt 10920
caatatgata gtacagtttc tacagctcga gataaacata aagaaattgt gagtgaagca 10980
aaagcgcaag ctggtgaaca tgcaaatcag gtagattggg aaactggcca agtaaaatcg 11040
aaatatcaag ctatgaaaga cgatgttatt cgaaaaatga aagaaatgtg gtcggacgtt 11100
accaacaaat atgaagatat gaaaaactct gcaagcaaca aagtagagga gataaaaaat 11160
acagtttcaa gaaaatttga agagcagaaa aaagctgtta ctgataagat gtcagaaata 11220
aaaagtagta ttgaagataa gtggaataca gttgaaaagt ttttcagttc tataaattta
11280cgttccatcg gtaaabcaat catagaaggg cttggcaagg gaatagatga cgcttcagga
11340 ggtctgttta gtaaggctgc ggaaattgca agtgatatta agaagactat ttctggagca
11400 ttagaaatta acagtccgtc taaagtgatg attccagtcg gtagcgcagt tccagaaggt
11460 gttggggttg gtatggataa gggaaaacga tttgttgtgg atgcagcaaa aaatgtagtc
11520 ggaactgtta agaaacaaat ggggaatatg ccatctgttt ttgattttgg attccaaaca
11580 



aatcaatata gtatcccgca aaatacattt agcgatttca gtggatatat gcaaccgcaa 11640
ttatcttata acaatccatc tatggcaaaa acaatattcc caaatagacc aggtggagaa 11700
caagaactga atttaaccgt aaacatgact aatgttttag atggaaaaga gcttgcaaac 11760
ggaagttaca cctatactac aaaacttcaa aatcgtgaac aaaaaagaag agcggaattt 11820
taagggtggt gagcacgttg gggaaactta gttttacttt taataatatt agaaaagatt 11880
atattcaaat gctagttgga agaaaacgtc cttcatgggc tccagtaaaa agaagattag 11940
taagagtccc tcatcgcgca ggggctcttt tacttaatac agaaacggag gaacgtcgta 12000
ttgacgttcc tcttgttatt aaagcgaaaa aagatatggc agatttacaa aagttaaaag 12060
aagatttagc ggattggtta tatacagagc aacctgctga acttattttt gatgatgagt 12120
tagacaggac ttatttatca ttaattgatg gttctgtcga tttggacgaa atagtcaata 12180
gaggtaaagg tgttattact tttgtttgtc caatgccgta taaattaggg aaaatcaata 12240
ctcacaaatt tacgcaagag tggtctacag aaacaacttc ttattttact aataaaggaa 123 00
gtgtagaagc tccagcatta attgaaatga cagtgaaaaa accaagtacc tttttagatg 12360
tatggtttgg agagtatccg cataatcgtg attatttcag aataggctac cctctgactg 12420
tggaagaaac cacggtacaa gaacgagaaa gagtcatgtg ggatgaaatg gctactccta 12480
taggatggac acctgttact ggacaattcg aggagatgaa agggacaggt agttttaaat 12540
caagaggtgg tcatgcacta tattgtgaag attacggaaa agagaoagga ttctacggtg 12600
ctatagccaa gaaaaacatt ccgggcggcc cattacaaga cttcgaaatg gaggcatggg 12660
tgactttaaa gtccaaaaac ataagcgaaa tgggacgtgt tgaagttctt cttttagatg 12720
agacgagtaa cgtgatatcc cgcatcaata tgaatgatct atatgcgacc gctgaaatta 1278 0
caagggcgca tatgacaatt ggaaatagcg gaacacccaa tagttttcga aaattagttg 12840
atacaagtgg attttattcg acaacattta accaattccg agggcgttta cgtattgcta 12900
ggcgggggaa ggtgtggtct gtatatgtgg ctaaatttat agatggtaca gaaaaagatg 12960
gagcttcact tgtagaacgt tggattgatg aaacaggaaa tccgatgaca gaacgtaaaa 13020
ttgcacaagt tatgattgcg atttgcaagt gggataatca tcaacctatt aacgaaatgc 13080
aaattgatga tttaaaaatt tggaaggtaa acaaagttcc atctaatgca caaccatata
13140tctttgatac tggagataaa attgttatcg atactgagaa aagtcttgtc acgatcaatg
13200 gggagaaagc aatcaatata aaagaaatct ttagtaattt tcctatcgta atacgtggtg
13260 aaaatcgtat cgatataatg ccacctgatg taaatgcaac aatcagttat agggagagat
13320 atagatgaga acaccaagcg ggattttgca tgttgtggat tttaaaacgg atcaaatcgt
13380 cgcagctatc cagccagagg actattggga tgacaaacgg cattgggaac taaaaaataa
13440 cattgacatg ttggatttca ccgcttttga tggaacagac catgcagtta cgttacaaca
13500 acagaatctt gttttaaaag aagttcgcga tggaagaatc gtaccgtatg ttattacaga
13560 gactgaaaaa aattccgata aacgatccat taccacatac gcttcaggag cttggattca
13620 aattgctaaa tcaggggtca taaaaccaca acggatagag agtaagacgg tcaacgaatt
13680 tatggattta gcactcttag gtatgaagtg gcagcgtgga gttactgaat atgctggatt
13740 tcatacaatg accatcgatg aatatatgga ctcactcact tttttaaaga agattgcatc
13800 tttatttaaa ctggaaattc gatatcgtgt tgagattaaa ggttcaaaaa tcatcggttg
13860 gtatgtagat atgattcaaa aacgcgggca tgatacaggc aaagaaatag aattaggaaa
13920 agatttagtc ggtgttacgc gtattgaaca tacacgtaat atttgcactg ctttagttgg
13980 atttgtaaaa ggtgaaggtg acaaggtaat cactattgaa agtattaata aaggtctacc
14040 ctatatcgta gatgcagatg catttcaaag atggaatgaa cacggacaac ataaattcgg
14100 tttttataca ccagaaacag aagaattaga catgactcca aaacgtttac tgacgcttat
14160 ggaaatagaa ttgaaaaagc gtgtcaattc ctcaatctct tatgaagtgg aagcacaatc
14220 aattggtcgt attttcggcc tagaacacga attaattaac gaaggcgaca cgatcaaaat
14280 taaagataca gggtttacac cagaattata tcttgaagcg cgagtaatag ctggagatga
14340 atcttttaca gacccaacgc aagataaata tgaattcgga gattatcgtg agattgttaa
14400 tcaaaatgag gaattaagaa aaatttacaa tcgtattctt agttcgcttg gcaataaaca
14460 agaaatgata gaccagctag ataaactagt gaacgaagct aacgaaaccg ctagtaatgc
14520 aaagaaggag tcagaagcag caaaagcact agctgaaaaa gtacaagaga atattaaaaa
14580 taataccgtt gaaattatag aatccaagaa tccaccgaca acaggactga aaccttttaa
14640 aacgctttgg cgtgatatta gtaacggaaa gcccggtatt ttaaaaatat ggaoaggtac
14700 agcgtgggaa tcagttgtac ccgatgttga atctgtaaaa aaagaaacat tagatcaggt
14760 taataaagat attgagtcca caaaaacaga gttaaatcaa aaggttcaag aagcacagaa
14820 ccaagcgact ggtcaattca atgaagtgaa agagagttta caaggcgtta gtcgtacgat
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tacaaacgtt gagaacaaac aaggtgaaat cgataagaag gtaactaagt ttgaacagga
14940ttctagtgga tttaaacagt ccattgaaga gttaacaaaa aaagacggtc agattactga
15000 aaaagttaac actattgaat ctactgtaga aggcacaaaa aagacaattt ccgatgtaca
15060 gcaaacaaca agtgatctta agaaaacaac aactgaaatt aaagaagaag ctgggaaaat
15120 cagtgagaag ttaatgagtg tagaaacaaa ggttaatagt gataaagctg gagggcgtaa
15180 ccttttatta ggttcaaatg ttaaatatga aaaaacagat tacctaatca atcaatattc
15240 tctaactgaa aacttctttg cgggtgagga atataccttt gtaattaagg gaagcgtccc
15300 acaaggtcag aaatttggga tttggcagaa tggcgggtct agcaatgttg gatatgcaac
15360 aagtgtttat gctaatggaa taacgtatgt aacctttaaa gctgttgcaa ctacaagtgg
15420 aaatgaaaga aagttaagtt tatataacta tccaagtaat actacaaagg caattgtaga
15480 atgggttgcc ttgtataaag ggaataagcc acaggattgg acgccagcgc ctgaagaaca
15540 ggtaacaacc gatgaattca ccaagaaaac cattgaaatt acaaaaagtg tagatggtat
15600 caaagaaacg ataacaaaag tagaaaataa tcaaagtgga tttgataagc gtgttgctac
15660 tgtagaaaaa gatgcaactg ccattaaaca aaatgtctct ttaatacaaa atacgcagac
15720 agaacaagga aggcaattac aagaggcaaa agctggatgg gaaaatactg caaaagcact
15780 tgaaggtaaa gttgagctta aacaagtaga ggattatgtt gcggggttta agattccaga
15840 gttgaagcaa acagttaatc agaataaaca agatttatta gatgaattag ccaataagct
15900 tgcaactgag caatttaatc agaaaatgac tctgattgat aatcgtttta ctattaatga
15960 acagggtatc aatgcagcag caaaaaagac agaagtatat acgaaaacgc aagcagatgg
16020 acaattcgct acaggttctt atgtaagaga tatggaaact cgtcttcagt taactgaaaa
16080 gggcgttagt atatctgtaa aagaaaatga tgtaatagca gccattaaca tgagtaaaga
16140 aaacattaag ttaaatgctg cacgaataga tttagttggt aaagttaatg cggagtggat
16200 taaagctgga ttgctgagcg gttgccaaat tagaacatca aatacggata actatgttag
16260 tttagatgat caatttatac gtctctatga aagaggagtt gctagagcat ttctggggca
16320 ttacagaaga tcagatggtg cagtacaacc gactttcatc ttaggttcag atgaaaagac 163
80 taacgctccg gaaggtactt tgtttatgtc tcaagcaggt gcaggatggt caggggctta 1644 0
tgcgagcatt ggtattagca atggcatagt tgatggtgca gtccaaaagt ctgtgtattg 16500
ggagttgcaa agaaacggac taagtgttct aaacgctaat gattaccatg ttttttacgc 16560
tggaaatgga aattggtatt tcagaagagg gaaaccaggg ttgtatcaaa cttcgttagt 16620
cgttgaagat aatagtacag attctgattt aagattacct aatgtaacta tacgtaatag 16680
ccgtgcagca ggatatacag gagttattca attgaaatcc cctgttactc aaaatggatg 16740
gggtgctgtt caagggaatt ttatgactcc ttcattacgg gagtataaat ctaatatccg
16800tgatatttct ttttccgcct tagaaaaaat tagaagtctt aaaattagac aatttaatta
16860 taagaatgct gtaaacgaac tataccggat gagagaagag aaaagtccca atgatccacc
16920 attgacaaca gaagatatta aaacatacta cggtttaatc gtagatgaat gtgatgaaat
16980 gtttgtggat gaaagtggga aaggaattca tttgtactca tacgcatcca ttggaattaa
17040 aggtttacaa gaagttgatg caacagtaca ggaacaggag gtagaaatag caaatctaaa
17100 atcacaaata gctagtcaag aagatcggat agcacgatta gaagaattat tactacaaca
17160 attaataaat aagaaaccag agcagccata ggctggtctt tttattttgg ccaaaaagga
17220 gaggaaaaga tggatcgtat tgatgtatta ctaaaagcat ttatagctgc gtttggtggc
17280 ttctgtgggt atttcttggg aggatgggat gcaacattga aaatcttagt gacaatggta
17340 gttattgatt atttaactgg catgattgca gcagggtata acggagaatt aaaaagcaaa
17400 gttggtttca aaggcatcgc caaaaaggtg gtgctttttc ttttggtcgg agcggccgct
17460 caactagact cggcacttgg aagcaacagt gcaatccgtg aagcaacaat tttcttcttc
17520 atgggtaatg aattactttc actcttagaa aatgccgggc gaatgggtat tccactccca
17580 caagcattaa caaatgcagt tgagatttta ggtggtaaac aaaaacaaga agagaaaaaa
17640 ggagatgttc agtaatggaa atccaaaaaa aattagttga tccaagtaag tatggtacaa
17700 agtgtccgta tacaatgaag cctaaatata tcactgttca caacacatat aatgatgctc
17760 cagctgaaaa tgaagtgagt tacatgatta gtaacaataa tgaggtgtcg tttcatattg
17820 cagtagatga caagaaagcg attcaaggta ttccgttgga acgtaatgca tgggcttgcg
17880 gagacggcaa tggttcgggg aatcgtcaat ccatttctgt agaaatctgt tattcaaaat
17940 caggaggaga tagatactat aaagctgagg ataatgctgt tgatgttgta cgacaactta
18000 tgtctatgta caatattccg attgaaaatg ttcgaactca tcaatcctgg tcaggtaaat
18060 attgtccgca tagaatgtta gctgagggaa ggtggggagc attcattcag aaggttaaga
18120 atgggaatgt ggcgactact tcaccaacaa aacaaaacat catccaatca ggggctttct
18180 caccgtatga aacccctgat gttatgggag cattaacgtc acttaaaatg acagctgatt
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ttatcttaca atcggatgga ttaacttatt ttatttccaa accgacttca gatgcacaac 18300
taaaagcaat gaaagaatac cttgaccgta aaggttggtg gtatgaagtt aaataaaaca 18360
aaagaatagt tttatgaaca aaaataagag ccgtcctgtt gggcggcttt tttttattgc 18420
tcaattactg ttgcactaat tttaggcatt cctgttttat ctttttcgtc gtaggcgcca 18480
tagattgtta ctattgatcc tttagatatt tttaatccgt ttttaagtgt tatttcattt 18540
tcgttcgttt gcactccact ttggacaatt tgaatagtgt acatgccttt gccgtcattt
18600tcgtttgtgc ttatgacaaa tgaaggtaat gctgaagact taagtaataa atctaccgtt
18660 ccggtagctt taagcctttt tcctttttcg tattgatctc catttgcctt aacaaaacta
18720 acttcttcag catcttgctt tatcttctta tttaactcat cctgagatgt taaatctttt
18780 ttagtttctg gttgagattt gacgttcgtt ttttcacttg attcactttg fcttagaagaa
18840 tcacaagctg ttagacctaa caataaggta cttccaatgc aaatacttat aagtttttta
18900 tacattttca ttctcctcct ctatccaaat ttcttccatg tgcaatttta attcctttgc
18960 aattttatag gctgtaagaa aggtaggtag cgtcgtgtta ttaacgagtg aactcattgt
19020 agtttgacta attccaataa gttttgaaaa ctccttttga cgtatttctc tttcagcaaa
19080 aataacacga agtttacatt ttaatcgcac aatatcacct ctttaattat atacaattcg
19140 catatggaaa tgtgtcctcc tttaatttaa tcaacgaaca tttagaaaag tttaaatgga
19200 caggcaatat aactctttct aagtcatata cctatatcaa gaccacgagg aataccaagt
19260 ggaactaagg acatcaagag gggagaggat tacatgcgtt ggcagtataa tcacttgaat
19320 acaactccat atcttcatcc atccaaagaa ttatgttcaa tgtacaatgg atcgagatca
19380 agagcagaga cggaatcaat tttaaatcac atgaaaaatc atgaagttta tgatcgaaaa
1944 0 gaatataaag gatatttcag tttgtcacag gtattagaag aagatctata tggagaggaa
19500 gaagatgttt taaactggga aattctaatg gattgttatg atgtagttct tacaagaaaa
19560 ggtattgcat ttcgtgaaaa agaagaggag gaacaagcat gactcttgct ggagaagcga
1962 0 ttattatttg gacggcaaca gggttgtcag tagttgcaat gaaggcagca gaaaaaatgg
19680 ggaaaagtgt tccacattgg cttccacgtg tcactttgta cacaacactt acaggctcgt
1974 0 ttctatacct tctacgttat gttctcgttt tatttctatg aaggaatacg atgtggaaac
19800 ttttcattcc ttatgtcata aggagtttag cttgtatgca cgtattcctt gaaacaggga
19860 tatataccct ctataagagg gatataagga gtgattttat gctggagttg ttatcagtac
19920 cattcgcagg tttaattttc gccatagttg gcgaaaggct caaaggaaga gagagtgatc
19980 gaaagaaaat acaagttttt tttgaagtaa gcggaattgc gatacgtaga gaggacaaat
20040 tacagtatcc agtttttctt gaacaaaaag aggatgaccg aagtacaact tatatatatc
20100 ggttgcctgt aggaatgccg agtaaaatta ttcagaaggt cgaggatgtt gtctctgaag
20160 ggctaagtaa acctgtccga attgattatg ataattacaa gctaaatatt cgtgtgtttc
20220 atagggatat accgaaaaaa tggtcatggt ctaaaggttt ggttgcagaa ggaagctggt
20280 gtgttccaat gggccaaagt ttagaaaaac ttatctatca tgattttgat aaaacaccac
20340 atatgacact aggtggtctg acacggatgg gaaaaacggt atttttaaaa aatgtagtta
20400 cttctcttac tttagcacaa ccagaacata ttaatttata cattattgat ttaaaagggg
20460gcttggagtt tgggccgtat aagaatttaa aacaggtagt ttctattgct gaaaagcccg
20520 cagaagcttt tatgatatta actaatatcc tcaagaagat ggaagagaaa atggaatata
20580 tgaaatgtag acattatacg aatgttgtag aaacaaatat caaagagcgt tacttcataa
20640 tagtagacga aggagccgaa ctttgcccag ataaaagtat gaaaaaagaa cagcaaaggt
20700 tattaggagc gtgtcaacaa atgctctctc atatagcgcg cataggtggt gctttaggtt
20760 ttagattgat tttttgtaca cagtacccga caggggatac attaccgcgc caagtaaaac
20820 aaaatagtga tgcgaaatta ggctttagat taccgactca aacagcatca agtgttgtta
20880 tagatgaagc gggattagaa acgataaaaa gcattcccgg acgcgcgatt ttcaaaaccg
20940 atagacttac agaaatacaa gtgccttaca ttagtaatga gatgatgtgg gagcatttaa
21000 aaggatatga ggtggagaaa catgaggatg caaacgcata tgcaaatcaa ccgtcaaatg
21060 gcgatacttg cgacgattag aaagctacag tttgcaacga gaaggcattt aatgagtatt
21120 catgaaatgg gtggaataag aaatgcaaat cgaattctga aagatttatc tatttataca
21180 agtaaggtag tttacaataa agagcatgta tattatttaa accaatcagg acataagttg
21240 tttggcgaag ggaaagttgt acatcatggt aaagttacac acgctctttt acgtaatgaa
21300 gcttggttaa atttatattg tcctgatgat tggcaagtag aaactgaaat taaatatata
21360 aaggataata aaaagaaaaa aataattcca gatgtgaaat ttcgtgatga ggacagaata
21420 cttcatgctg tagaaataga tcgtactcag aa'aatgatag tgaacgatga aaaattaaaa
21480 aaatatgagg agttaacgca gatttataaa cagaagcata acgggaaagt gccagttatt
21540 catttcttta caatcacaaa atatagagaa aagaaattag aagaactggc aaataaatat
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aatgtgtttg taaaagtata tgtaatcgct actacttaat gatgaaaaaa agagctgatc 21660
attttcgaat gattagctct tttttatgta ttgtattacg tcgtctattt tgtaaatttt 21720
attaattcct ttttctgcag caatggcatt taaagcatca atgatagctt caagcgaatc 21780
aaaacgaaca gcattagcat taccattcac taaatcacta atcgtgttgt atcttacttg 21840
ggattctgta gataatttat ttttagtgat ccccaattca tctaaagaat ttccgagtgt 21900
gaatttcatt ttattctcct ccgcagcact ggttatcttg tactcatttt acaacatcaa 21960
tcgaaattag taaaactttt ttcgttcaac tattgacgtt gaataattag agagttataa 22020
ttcaacttaa aaggaggaac aattatgaat cgagtaaatg attattttgg tttagaaagt 22080
aaatcagatt gcatttggtt ttatggtttc ttcagtatat ctacgatttt atttttaatc 22140
gatatgatta ttgctcttat ataaggaggg gagaaaatgc ttagctcagc aaactatacg 22200
caatataaaa aattacaatc attccgatca gtagaagaga tgaatgaagc gatttgttct
22260tttttataca aacatacaca tgaattatcc gaatcagcaa taaaagtatt gaaatttcta
22320 gcaaggcact cttgtaaaat cccaggtgtc tctttcttga aggtagggac aattgcggag
22380 gcattaaata taagtgatcg aactgttcgc agggtactaa aagtattaga ggattttgaa
22440 gtagtaacta gacataaaac aattcgaacg gaaggaaaat tacgtggagg gaacggacat
22500 aacgtctatg tccttctaaa aaaatatagt gtcacaccga atgtcctacc gaaaatgtca
22560 cagcgacaag atgaagaaaa ccttacagaa tcaaaggttt cagatacaaa aacggacaag
22620 gaagctaaac tttctgaatc acaccctcta gaagaattga aaagcgaatt aaacgtaaaa
22680 gaaacgtcag caagggaatc taaagaaatc gaattagagg atctagatga aacttttaca
22740 ccagaaaatg taccaagcca attcagagat gtggtagctc cattcttcaa atcagcagat
22800 aaaatttata aattgtatca tcgagtatta atagcttata aacgttcaaa aatagacaag
22860 cctattgaac aagtgataaa tcaagccatt caagcattca aagaaactgt cttcgcagaa
22920 aaagcaaata aaattagaag tacttttgaa ggttattttt atagaattgt tgaaagtaaa
22980 tttgtaatgg agagaaggaa agaatgtcga ggattattgt tcgattggtt aaatgaataa
23040 tataaaattg cccacaggga aaaatatata tataatttaa ttatcatatt cttagtaaat
23100 aagtgggtga aaattttgaa atacgctgtt tatgtacgag tttcaacgga tagagatgag
23160 caagtttcat ctgttgaaaa tcagattgat atttgtcgat attggttaga aaaaaacgga
23220 tatgagtggg atccaaatgc agtatatttt gacgatggta tttctggtac agcttggtta
23280 gaacgtcatg cgatgcaact aatattagaa aaagcaagac gaaatgaatt ggatacagtc
23340 gtatttaaat ctatacaccg tttagcaagg gatctaaggg atgccttaga aattaaagaa
23400 attctaatag gtcatgggat acgcttggtt acaattgaag aaaattacga tagtttatat
23460 gaaggtggca atgatattaa attcgaaatg tttgccatgt ttgctgcaca attacctaaa
23520 actatatctg tatctgtttc tgctgcaatg caagctaaag caagaagagg cgagtttatt
23580 ggaaaaccgg gattaggata cgatgtaatt gacaagaaac ttgttatcaa tgaaaaggaa
23640 gctgaaattg taagggaaat ttttgattta tcctataaag gctatggatt taagaaaata
23700 gcgaatatcc taaacgataa aggcacatat acgaagtttg gccagttatg gtcgcataca
23760 actgtaggga agattttaaa gaaccagacg tataaaggga atttggtctt aaatagttat
23820 aaaacagtaa aagtagatgg aaagaagaaa agagtttaca ctccgaaaga gagattaaca
23880 attatagaag accattatcc aacaattgta tcaaaagaat tatggaatgc ggtaaatagc
23940 gatagggcaa gtaaaaagaa aacaaaacaa gatacaagaa atgaatttag aggaatgatg
24000 ttttgtaaac attgtggtga gccaattaca gctaagtatt caggtagata cgcaaaagga
24060 agtaaaaaag agtgggtata tatgaaatgc agtaattata ttagattcaa tcgctgcgtt
24120aactttgacc cggctcatta tgatgatata agagaggcga ttatctatgg attgaagcag
24180 caagaaaaag aactagagat acatttcaat ccaaaaatgc atcaaaaaag aaatgataaa
24240 tctacagaaa ttaagaagca aattaagttg ttaaaagtga aaaaagagaa gttgattgat 243
00 ttatacgtag aaggattaat cgataaagaa atgttttcga agcgggatct taatttcgag 24360
aatgaaatta aagagcaaga gttggcatta cttaaattaa cagatcagaa taagagaaat 24420
aaagaagaga aaaaaattaa agaagctttt tcaatgctcg atgaagaaaa agatatgcat 24480
gaggttttta aaactttaat aaagaaaatc acacttagta aggataagta tatcgacatc 24540
gaatatacat tttctttata gttttaaagt tggttattag ttactgtgat actacctgca 24600
gtaacaccga tagcttgtcc aagatcatgt tgtgttaaat tccgttctct tcgtaattga 24660
cgtaaccgat ctttaaattc cacaataatc acctcataag tggtttgtta ggattattat 24720
aatatttcct aaagggaaaa tcaatccgag ttatttctaa gaataatata aaatatgtgt 24780
aaaaatatat cttgaatttt ccctaaggga atgttaaggt gatttacaaa gatatagaaa 24840
ggagttacca catgaaagta attaaagacg agacaaaatt aaaagctgca ttcaaaaaat 24900
ctgggtataa gtatcaagag ttagctgacg aattagaaat atcctgcagc tactgttaca 24960 



agctaattaa caatcataat tacaaaaaga aaatatcgta taacttagca tccagaatgg 25020
cgcatgtatt aaatgcaagt gtagttgatt tgtttgaaga gcaagtcgat tttttttaat 25080
accaatattc cctgagggaa cataggggtg agagggccat gtcagaaatt tattacaaag 25140
ggtttatcat caaggaaact tatggcgaaa gaaatatcga agaagtgttt aaagaagcat 25200
atgagtcatt ttatggggtt gaagttaagg ttgttaaaaa ggaattaggg actaaacgca 25260
atagtgcagc cagctaatct ttaaacttca gtgagaacat tcaatgaagt cgattataaa 25320
atggacaagc ctgaaaggag agaaatgaat gaaaaacggg aaaaggttga ctaaacgtga 25380
aaaaatgcat cttaaatcat atagcttaaa tcctgataat tggttggttt tcaagaaagc 25440
ggatggagaa atgcatttag tacaccgtta tactagcaca actcgtgtaa ttccaagttt 25500
ataagtttag gagggaataa gatggatcag ttaacagtag caagtgaatt acgtctttta 25560
gggagaagaa aagtagctgg atatgaattt actggaatcg agggaggatt tggtgaaggt 25620
aaaaaagcaa tgttggtttt ggatatagct acaattcata accaaccatt aaaagaaatc 25680
aatcgtcgca ttaatgataa tcgcattoga tttaaagatg gtgtggatat tgttgatttg 25740
aaaagtggtg gctttaaccc accacaatta ttaaaccttg gtttctcaaa tatgcagata 25800
gcgaaatcaa ataacatcta ccttctatca gaacgaggtt acgcaaaact attaaaaatt 25860
ctcgaagatg ataaagcttg ggaattatac gacatattag ttgatgagta cttcaacatg
25920agagaaaaga atcaagtggc tacagatcca atgagtattt taaaacttac attcgaagca
25980 ttagaaggcc agcagcaagc aatcgaagag ataaagtcgg atgtacaaga cttgagagaa
26040 aatacaccat tatttgcaat tgaatgtgat gaaatctcta cagctgtaaa acgtcaagga
26100 gtcatattgt taggtggaaa acagtctaat gcctatcgaa atcgtggatt aagagggaaa
26160 gtttatcgtg atatctacaa ccaactatac cgtgaattcg gagtgaaaag tcacaaagca
26220 attaaacgtt gtcacttaaa tgtagcagta aaaatagttg aagaatatac acttccaatt
26280 gtattgagcg aagagatttc ttttgtaaat gcacaaatgg attttacaga aatgtagtta
26340 gttaaaacat tctcaaccgg tttttttcta agttaaaaat ttaaagaaaa ggtggaaaag
26400 acaatggacc agttacgtgt tattgaggga gaaaaagtgg ataagccaga ttatgttgag
26460 atataccttg gagcatttat gaatgcagtt aatgagttaa agaaacagga tgaggaaacg
26520 agatcattaa gcaaggatac gtataaaaaa gcaatttttt atggagttag atacatttca
26580 atatcaaaaa atgacagttt gaattatgac tacctaatga atagatttct tttaataagc
26640 tatttagaaa atttgatgaa ggtgttgacg cctagggatt ttatgaccat attcccaatc
26700 gataaaaatt atgatggcgc tcgttatgaa atgaaagatt acttttttac catgaatgaa
26760 attaaaaaaa tcggaatgga tacacctatt ggagagaaaa tcatggagtt tttatgggat
26820 taccaaaact ttaaagatat aacactattt aacttagcct ctgtaagcat tttaaataaa
26880 ttgcagaaaa tgcaaggtaa aaaaacgtta actgaagagt ttgccgagcg attaggtatc
26940 gatacttaca cgaagcataa agaaaagggt ggaaaagaat atattacaaa tgaccgtact
27000 ggtgagatcc aagaagttaa aaaatctaga ccaagatatt taaaaccagt tcaatgattg
27060 atgttattaa ggcttataaa caaagaaagt aacttgcgcc aacaagttac taaataaaaa
27120 tacttataaa aatatactta ttagaaatat aacatacaca ctcgatgtat ggaaagggtg
27180 ttattatggc tctttttaga aaagtgcata cagaattttg gacagacgta aaagtatcag
27240 aagatatgac gccagaagac aaattgttta tggtgtacct tttaactaat ccccatacaa
27300 ctcaattggg agtatatgaa atcacaccta agatgatagc ttttgaaatc ggactatcaa
27360 tagagtcggc tagagcacta ttggaacgtt ttgaaaacca tcataaatta attaaatata
27420 acaaactgac aagagaaatt gctataaaaa attggggcaa atacaacctg aatagaggcg
27480 ggaaaccaat tgaagattgt cttaaaagag aaattgataa agtgaaagat ttatctctaa
27540 taaaattcat tttagaacat acagatcatg cagctttaaa aagaaaaatc aatctttatg
27600 cgggttttga cgatacgtcc cacgatacgt tagcgatacg tgaccaagaa gaagaaaaag
27660 aacaaaaaaa agaacaaaaa gaagaacaag aagaaaaaga aaaagaaaaa gaaaaacaaa
27720 aagaagaaga aaaagaacca gaagaagaaa aaacaagaat aaaatccaaa gcgtctttaa
27780aatcagacgc aaagtccaat ccaataccgt ataaagatat attggattac ttgaatgaaa
27840 aagcaaataa aaatttcaat cctaaagcag aaggacatag aaagttaatt cgcgctagat
27900 ggaatgaggg gtataaacta gaggacttta aaaaagttat cgataacaaa actacgcaat
27960 ggtttggtaa gaaaagtttt gatggaaaac cactagatca atttttaaga ccgagcacgt
28020 tatttgcaca aaaacatttt gacaactact taaatgaaac ggtcaacata tccaatcaac
28080 aacatggaga tcagattgtt atacctggat ttagggggga aatgccgttt tagaaaggag
2814 0 tactaaatgt gaaaaagata caagattctt ttgaaaaact tactaagtta aaatttgcag
28200 atgaacaatg tgataagcac acctttaata aacatgggaa agaagttatt aaattagtta
282G0 ggaaaatgat tgatgatgca ggaacggtat attgtccccg ctgcatggtt gaagagcaaa
28320 



attcagtttt atttcaacaa gcaaataatc attataaaaa gattaataga gaacggaaga 28380
aaaatgtact ctttcaacac agcatcatag aaaatcaatc cattacagaa tcaagattgt 28440
ctacatacaa gacggattgt caagaaacga aagaaaacaa agaaaaagct ataaaaattc 28500
ttgaacgcat aaaaaacggt gagtttttaa atgtatacat tgcagggatt caaggagtag 28560
gaaaaagcca tttagcgtat gcgatgctgt atgaattagt taaacactat tgggtaatat 28620
cagacggtga gaaattaaat gacgaacatg cttttaaaaa tatgaaaagc tgcttatttg 28680
tagagattga aaagctaatt cgattaatac agcactcttt tagaaatata gagtcaaaat 28740
atacaatgga ttattgtatc agtttaatgg tagatgtgga tttccttgta atcgatgatt 28800
taggagctga aagtggttcg atgaatcgaa acggagaagc aagcgatttt gttcataaaa 28860
tactttatgg tgttacaaat ggacggcaag gagcaaataa aacaacaatt acaacttcaa 28920
atctgtcaag cgctcaatta tttcaaaaat acgatccgaa actagcaagt agattgttaa 28980
acggtgtatc gaaagatgaa acaattgttt ttaaaacaac cactgacaaa cgaattgtaa 29040
atttagacat tggattctaa taaaaggggt gcggagaaat gaaagaggta aaggggaaaa 29100
acaccaaatt aatggaagaa tttgacgtgt tattaagaca actgctgatt aaatctaaaa 29160
cagatgaaag ggtaaaaaac tttttggatg atctgtttga aatgctaagt gataataagc 29220
tgcagtctga tattgatttc aaaacagcat taaataagtt aagagaaaag cactttccta 29280
agtttgataa aggagagagc aaaaatgact aaagaaaagg gacaagctaa ggaagtagtt 29340
aatgttcgtg gaatgtcaga tgatgagttt atagagaaat acggaaggct tgtacatcat 29400
tgcgtatgga aaagatatgc gaaaaaaaag gccagtatag agcgtgatac cggtttagat 29460
attgaggatt taacacaatt cggaatgatc ggtttgataa aggcgcgaga taattttgac 29520
cttgaatttg gatgtgcgtt ttcaacgtat gctgttccga aaattattgg ggaaatagga
29580agggcaattc gggataacca aaaaataaaa gttcaaagaa ccgtatatgg cgtaaaagga
29640 aagattttaa atcaacagtt agcagataaa gaaccagaag aaatagcaga cattttggat
29700 gagtcagtat ctttagtaaa gacggcttta gagtatcaac caagcacaga ttcactcaat
29760 aaggttgtat atgcatctgg agctaatgaa gaactgacat tagaaagaat gatagaggat
29820 actaaaacgg aagacattga agaaacaacc attaatcgag ctgtgataag agaatttaaa
29880 gctgcattgc ctcctaaaga atatatcgtt ttagatatgc gtttacaaaa tatgacgcaa
29940 caaaacattg caaatcaaat gggatacagt caggtacaaa ttagccgtat attagcaaag
30000 attaatcaaa gagctgctca atttggtaaa gaaggagggc ttcaagattg agtgttacaa
30060 aaggtgtttg tatcgatgta gatcactcag atttgctaca tgagaaagta gagtactttb
30120 tattccctgc taaaccaagt cattactatg taagcagatt taatcgtaaa ggagcgcatt
30180 ttggttgtta tcaagctgaa aggtttcaaa tcacggaaaa ggaagtatgg acaccagaac
30240 ctcaaccgaa tctgcctgag ttgaatacaa gcttattcta tagagctcag ttgatttggc
30300 gaaaaaaggg gtataaagat aaaccactta aagactacat cgtacagccg agagggaaac 303
60 attgctactt ttggcatgat cgggagcgaa agaaattttg tggctgtttt ccgctacatt 30420
ggtttaccga ttttgtacca gttcaaagtc atcatataga agaaaaaact agagaagagg 30480
ttaagttatt acaacggcca gatggacaac ttgcattttt ttaacgaaag aaagtgaatg 30540
ggcgttttac ccagtcatcg atttaaaaaa aggagtgttc gtaatggata ttaaaaagtt 30600
atttgcaatg cagaacattt tggataaaag agttttagag tcaaaaaatc tttctagagg 30660
agaagtattc gaatttagaa tactagcgtt tttagatgaa ttaggcgaat gcatgaagga 3072 0
atggcgagta tttaagtttt ggagcgacga tcgtaaaccg agaactagca tacctacagg 30780
ggaaatcata gtactagatg atggttatga agtagaagtt tataaaaacc ctttacttga 30840
ggaatatgtg gacggactac attttgcaat tggactttgc atagatttga aaacagaaat 30900
taactttcct gcttctatgc gttgcgagac agttacagag caatttttcg aattgtatca 30960
tctagcaata cgattaaaag aagaaccgac agcatttagg gcagatgttc ttttatccca 31020
ttatcttggt ttaggggaat tgttgtgctt ttcgttagaa gaaattggac atgagtacat 31080
tgagaaaaac aaaatcaatc atgaacgtca aagtaatgga tactaataca atttgaattt 31140
tgttaagaaa tgagggtgat tgaaataagt tggtgggcaa tagcgatcgg tttatatcta 31200
ttgattggag ttgcattact tatatggata atcgcaacgg atagttgggg ttcgttattc 31260
ttatatcctg tttttgcggt agtcattgtt ttgggatggc ttccattaat gataagaagc 31320
attgtacaag agatatctaa agcgattcat aagtggaaaa gaaagcagaa aactgaatag 31380
aagtattatt tcagggaggg agaataaatg atttatgaag ttacagatta ttgcagtcag
31440tgtgatagaa aaatagagaa ttgcgattgc tgttgtaata agtgtgatga gtggttgcac 3150
0 gattgtaaat gtaaagataa ataagcaaaa aaggggaatg aaagatatga aatggatgta 31560
caaccttgat agcaataatg agatttggac aagcgataaa tttgaaatga aagaagaagc 31620
tattcaagca gctttaaaag attggacaga taaaatggta gcggatagag cggcagtcga 31680 



taatgaattc caaattggac aattcaaaca gtattctcca tggatcaatg cagatgtatt 31740
gttggatgaa ttgtatgaac gagcaaccga tgaatgtgga gaggttgcgg aatattggct 31800
ttcaggtgtg ccgatggacg aaggggaaaa gcttcaagaa caaattaata aggtagttac 31860
agaatggcta aaaggaataa atgagcatcc tagctttggt tcaattgaaa atattgaaac 31920
gatagatgct agcaaaattg aatataaaga aaactaaaca aaagcgttat ttgataaaaa 31980
ataagaaagc cctagctttc ttattatatg taaaaagtca tatgtttttt atcttcttta 32040
tagtactcta accggttttg caaagtgcca gtgtggaact caaacttatg gccatctgga 32100
tctgtaaagt aaagagatct ttggtctctc tcatctcttt ctcggccagg taaaatatta 32160
acatcatttt gaattaatac ttcttttaaa tggtctaatg cttcattagt tacagtgaaa 32220
gccatatgtg tataagattg cttaatttca tttcttggta tatcttcttc aacatttaaa 32280
gcaatccata atccatttaa atcaaaatac gctaattttc taccttttac taataatttt 32340
gcttgaagta tttttttgat agaattcaat agatttttcc aagtttgata cagaaaaaca 32400
aatatggtta atgccctgta gcataaaaaa cgccccctat aattaaatga ttttcaatat 32460
ttttatataa agattataaa agtttatgcg cgatttataa aggattacta caaaatagtt 32520
atttgaatta aaaagagcgc cgttggagag tgcggtgctc ttagaccaag aactataaca 32580
gggattaagg aaagaatatt gtataccaaa ttgatagtaa tgcaagccat ccaattgtca 32640
gcgctatgta ttttaaaatt ttcatgatta ctccttttag gtatagagtg caccaagcaa 32700
gaggatgtta ttaattttta aacaaaatgc ttatttaaaa actaaagagg gctttttaaa 32760
gcgctcctta agaaaaataa aaaagaatac ctcatgatac tgtatgtatg tttttttagg 32820
aatgtgagga tttaaaacaa aatcgttatt ttatagatcg gagtgaaatt caaatgattg 32880
ttaaagcgac aataaaactt gaattagatg attcgcagaa aaattgggtt tcttatgtta 32940
gagaacaagg tggagaagaa gcggtatttc attatctgga agaagaagtg cagaagaaaa 33000
ttgaattagc tgattttgtg gagatgaaat acaaaaataa gtaatttaaa ccaaaacgct 33060
attttataaa ataaaacagc tagcgtgatt agctagctgt cctgttaaga aaagaaaacg 33120
gtgtttagca aatgttgctg ttgtaattgc gaattacaac catagtatga gcagaagtaa 33180
aaatgttatg caagaaagtt aaataaaaac tgcattttat tgaaaagggg gaatggatat
33240gtctctagta gggaatttaa aggaactcca agaaaaagcc atcgatgaaa aggtattgga
33300 atttgcggaa gaaatggaaa tcgtaataac taaaagtgcc gcaagcggat attcaggtca
33360 tagatataag attcataatg aaaatccaaa tcggcatatg atgtgttcaa aaatatttat
33420 agaaaagtta caagaattac tggacggtgt gaaggttgaa tttaaggaag aagaaaagaa
33480 aaatatttta ggcggatctt actacgaaca ttacatccgt tttaagtgga atgactaatt
33540 tcttattaaa aattttattt tggagaaagg gagtagaaag aatgaaaact tttaatgtga
33600 cttttacaga gttgaaaata tatgaagcag tcattgaagc ggagtcagcg gaaaagatta
33660 ttgatgtgat taaacactta aaaagaactg aagatgattt agtagacaaa ggagtcatca
33720 taaacgaagt tagtgagata aatgttagta aagaacaaaa gttcgaataa atcaacttct
33780 cagattgttt attttgagac ggaaacaact ttctgaatat cataagacct tattagcgaa
33840 aaaactctta ttcgagcgta caagcctgtt atacacgttg cacggaaatt agaatgaatt
33900 tgttaaggaa ggaagtataa aaatgagggc ttggaagaaa aaacatgtta aaagagcatt
33960 tttgaatcgt caaaaggaaa ttgataaaga acggactgct gcagcttgga gaaatatttt
34020 tgtgaaatca ggaatcataa aataaaaaag gaaaagcaac tcgttgggga caagtcactt
34080 ttccagatgg caatgtaaat ccattatagc aaaacatatg tacaagctgt agcaataaac
34140 aacgagatat tttgacacct atcgacaatt agaaatgtgg ttgttgatct agaaatatga
34200 aagtaggtga atcatcattt gtttaactgg ctgagagatt accaaaagtt agaagaagac
34260 atagcctatc tggaatacaa cttagataag acaaaagctg aattaagacg ctgggtgagt
34320 ggtgatttga gagaagtacg tttaacggca gaatctgaag gtgcaaaagt tgaaaaccgc
34380 attgaagcga ttgaatacga attagcacat aagatgaacg atatgtataa attaaaaaag
34440 ttaattagta agtttagagg tttagaaaat cagatactca aattaaaata tgtggatggt
34500 atgacgttag aagaaatagc agaggcagta aattatagtt ctagtcatat caaaaagaaa
34560 catgctgaac tcgttagatt aattaagttc gtggagcgag aaggtgtcat ttaggttcac
34620 tcctaaaatg aatcgaaacg gttgaaaaaa tgatttatat tgatagcata caattttagc
34680 agaagggcaa ctggtgcacg gttgctcttt ttgattttgg aggttattag acgatggatg
34740 tacaagagtt gtcgagacga ttagaaaatc tagaacataa agtgcttcag gtagaaacga
34800 aggcagatgt gctaaaccga acagctatac aaaaaggcga taaaataaaa gtggtgtatc
34860 cgcatttagg gatacaaggc gagtatttag tggagaaaat tgataatggt gtgttggaat
34920 tggtagcaga agaaacaatg aaaaaaatac aggagtgatt aggattgaag aagttatcta
34980 



aacaagagct agcagctgta atgacacatt gtatttcaac gcttggtgag cagattgtta 35040
atgagcatat taatccccag aagttggcgc aagcaagtgc actccataac gatctctttg
35100ataataccac tcctaaagaa cgtagggaag cgacgatcag tttactaggg aaagcgattg
35160 atgagttttt agagagtaag gagtgaggat atgggaaagg gatattttaa taaggctgta
35220 tgtttagtgt gtggtcatca agatagagtg aatcatccat ctaaaaaaga gtatcaagaa
35280 gtaacggttt gtccggaatg caacggtgct tttgtagatg tgtggaagct aggaaagtac
35340 aaacgtaata cacagtctaa tgaagaacct ttattaacaa ttacattaac agatatagat
35400 gctaaaccga tagttcatta caaaggtgaa cagatagata gaaagttacg tgttacgttt
35460 gattgggaat ctcaatcgat tgataaaatt aatcggacat acattcatat tgaacatgta
35520 ccagccgata acaaacgttt aaataccgag accattcagc ataatcatcc tattgcaaat
35580 aaggaacaag tttagatgtt gtccatattt gttaataggt aaaagataag tgttttatct
35640 ggaagttcaa acgtgaatta aagaaattaa aaaaggaata tgaaaaggag agtcactgaa
35700 tgaacgggtt taataaaatt gtaaacgata tgcaaaatga acaagtagga aatgctatgc
35760 tagattttgc tttggccgct aaaatgatgt tcgctgcctt tacacagttt aaagaagctg
35820 gatttaacga agagcagtca ttcgaattaa cacgtgagat attaattgat tcattaagta
35880 agaatcaata gatcaatgag gtgaaaggga atgcaagtat attgctctga gtgtgataaa
35940 agttatgaca tgcagccgca agtaacacaa ctccctaatc gtattgagaa gtgtttcttt
36000 atttgtcctc attgtaatca tgaacatata gctgcgtacg tgaatgataa gattcgtaag
36060 tatcaagcag atatagcaaa gtgtcatgag cggattaata aaaagaatct tgctatcgaa
36120 gatgaaatga aacgattaag gaagaggttt gacaggagaa agtgagaggt gaagcgagtt
36180 tgaaaatgct attaacaaag cattggtgtt tagatagaaa ctgcggattt gaagagactt
36240 ctcataaggt acgtgatggt tggaaatgtc ctgattgtaa tggaccaatg gcgtttcaac
36300 aggtgaataa gaaaaaagaa agcgccaagt gatggtgctt tttattttgg aggaggatga
36360 aggatggaag gacaggagtt aacattggaa aagaaagaca gtatttatct tagaccaaga
36420 taccctcata agattgacgc aagtaaaatc aaatccttaa aagatgtaat taagatttta
36480 ggattgatgg atattcgttt ggacgacaag gcggtcattg gtctagaaca cttgattgaa
36540 aaggaggaag aataaaatgg ccaataacaa attaattatt gaagtaactg cggatacaac
36600 tgaggcatta gaaggaatta aagaagtaac tgaagcagct aatgaatgtg cagatgcgct
36660 ggacaaatta gaaaagatta tggataagtt tacaaatcga agtgatacag tggaactcta
36720 ttgtgaaggt aaattgttat cgaagtctac agttaatcat acagctgatt caattcaatg
36780 tcgcataatc aagggagaag agcttggagg aagtgaacgc tgatgaagaa accgcttaga
36840 ccatgctgcg aatttcattg ttataatctc acacgtgaaa gatattgtga ggaacataga
36900tacaaagaga aggaaacgca gcaggataag aatagatact acgaccgatt caaacgggac
36960 aaagagagta cggctttcta taggtcaaag gcatgggaaa ggttaagaga gcaggcacta
37020 atgagagaca aagggttgtg cctacattgt aagaacaata gaaagattaa agttgcagat
37080 atggttgacc atatcattcc aatcaaagtt gatccaagtt taaaactcaa attagaaaat
37140 ttacaatcac tttgtaatcc atgtcacaac agaaaaacag cagaagacaa aaagaaatac
37200 gggtaggggc gggtcgaaaa acattcaggg cggtctgtcc gtaccgccgc ccc 37253 


