
-3FEB f WO 00/01846 PCT/EP99/04718 - 1 - CHARACTERISATION OF GENE FUNCTION
USING DOUBLE STRANDED RNA INHIBITION The present invention is concerned
with 5 characterization or identification of gene function  using double
stranded RNA inhibition (dsRNAi) and  methods of identifying DNA
responsible for inducing a  specific phenotype in a cell and a method of
assigning  function to known gene sequences. 10 It has recently been
described in Nature Vol 391,  pp.806-811, February 98, that introducing
double  stranded RNA into a cell results in potent and  specific
interference with expression of endogenous  genes in the cell and which
interference is 15 substantially more effective than providing either RNA
strand individually as proposed in antisense  technology. This specific
reduction of the activity of the gene was also found to occur in the
nematode  worm Caenorhabditis elegans (C. elegans) when the RNA  20 was
introduced into the genome or body cavity of the  worm. The present
inventors have utilized this  technique and applied it further to devise
novel and  inventive methods of assigning functions to genes or 25 DNA
fragments, which have been sequenced in various  projects, such as, for
example, the human genome  project and which have yet to be accorded a
particular  function and for use in identifying DNA responsible  for
conferring a particular phenotype. 30 Therefore, according to a first
aspect of the  present invention there is provided a method of  identifying
DNA responsible for conferring a phenotype  in a cell which method
comprises a) constructing a  CDNA or genomic library of the DNA of said
cell in an 35 orientation relative to a promoter(s) capable of - ~ c G g
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promoting transcription of said cDNA or DNA to double  stranded (ds) RNA
upon binding of an appropriate  transcription factor to said promoter(s),
b)  introducing said library into one or more of said 5 cells comprising
said transcription factor, and c)  identifying and isolating a desired
phenotype of said  cell comprising said library and identifying the DNA  or
cDNA fragment from said library responsible for  conferring said phenotype.
10 In a preferred embodiment of the invention the  library may be organised
into hierarchical pools as  described in more detail in the examples
provided,  prior to step b) such as to include, for example, gene
families. 15 According to a further aspect of the invention  there is also
provided a method of assigning function  to a known DNA sequence which
method comprises  a)identifying a homologue(s) of said DNA in a cell, b)
isolating the relevant DNA homologue(s) or a fragment 20 thereof from said
cell, c) cloning said homologue or  fragment into an appropriate vector in
an orientation  relative to a promoter(s) capable of promoting
transcription of dsRNA upon binding of an appropriate  transcription factor
to said promoters, d) introducing 25 said vector into said cell from step
a) comprising  said transcription factor, and e) identifying the  phenotype
of said cell compared to wild type. In each aspect of the invention, the
nucleotide  or DNA sequence may either be provided in a sense and  30 an
antisense orientation relative to a single promoter  which has the
properties defined above, or alternatively it may be provided between two
identical  promoters. In both embodiments dsRNA is provided from  the
transcription initiated from the promoter 35 following binding of its
appropriate transcription I WO 00/01846 PCT/EP99/04718 3 factor.  



The cell according to the invention may be derived from or contained in an
organism. Where the  cell is contained within an organism, the organism may
5 be adapted to express the appropriate transcription factor. The organism
may be any of a plant, animal,  fungus or yeast but preferably may be the
nematode  worm C. elegans, which may be any of a wild type, a  nuc-1 or
pha-ts mutant of C. elegans or a combination 10 of said mutations. In an
alternative embodiment the  DNA or cDNA library or the DNA homologue or
fragment  thereof may, advantageously, be transfected or  transformed into
a microorganism, such as a bacterial  or yeast cell, which may be fed to
the organism, which 15 is preferably the nematode worm C. elegans, in this
embodiment of the invention the microorganism may be  adapted to express
the appropriate transcription  factor. Preferably, the microorganism is E.
coll. In each aspect of the invention, the DNA library,  20 DNA homologue
or DNA fragment may be constructed in a  suitable DNA vector which
comprises a sequence of  nucleotides which encode said transcription
factor.  Alternatively, said transcription factor is encoded by  a further
vector. In an even further alternative, the 25 cell or organism may express
or be adapted to express  said transcription factor. Preferably, any of the
vectors used in the method according to the invention  comprises a
selectable marker which may be, for  example, a nucleotide sequence
encoding sup-35 or a 30 fragment thereof. The nucleotide sequence may be
orientated relative to a promoter such that binding of  a transcription
factor to the promoter initiates  transcription of the DNA into double
stranded RNA.  Figure 10 illustrates the vectors and the orientation 35 of
the DNA sequence which enable double stranded RNA I -3 FEB 2004 WO 00!01846
PCT/EP99/04718 4 production in C. elegans. Thus in one embodiment the  



DNA is located between two promoters on a vector  capable of expressing
dsRNA upon binding of an  appropriate transcription factor to said
promoters. 5 Alternatively, the vector comprises two copies of the  DNA
sequence organised in a sense and antisense  orientation relative to the
promoter and which marker  is selectable when contained in a pha-1 mutant
C.  elegans. Preferably, the promoters are any of T7, T3 10 or SP6
promoters and the transcription factor  comprises the appropriate
polymerase. Preferably, the selectable marker comprises a  nucleotide
sequence capable of inhibiting or  preventing expression of a gene in said
cell and which 15 gene is responsible for conferring a known phenotype.
This nucleotide sequence may be part of or identical  to said gene
conferring said phenotype, and which  nucleotide sequence is itself
oriented relative to a  suitable promoter(s) capable of initiating 20
transcription of double stranded RNA upon binding of  an appropriate
transcription factor to said  promoter(s). Alternatively, the nucleotide
sequence  may be a part of or identical to said gene sequence  conferring
said phenotype, and which nucleotide 25 sequence is such as to permit
integration of said  suitable or further vector by homologous recombination
in the genome of said cell and following said  integration said nucleotide
sequence is capable of  inhibiting expression of said gene sequence
conferring 30 said phenotype. In this embodiment said nucleotide  sequence
comprises stop codons sufficient to prevent  translation of said nucleotide
sequence following its  integration into said genome. Compounds can,
advantageously, in said method be  35 added to said cell or organism for
the purposes of - 3 FEB 20Q4 WO 00/01346 PCT/EP99/04718 - 5  screening for
desired phenotypes, such as for example,  resistance or sensitivity to the
compound when  



compared to wild type. The promoters are preferably  inducible. The
transcription factor may in some 5 embodiments be phage derived, such as
for example, a  T7 polymerase driven by a phage promoter. However,  when C.
elegans is utilised a worm specific or tissue  specific promoter can be
used, such as for example,  letB58, SERCA, UL6, myo-2 or myo-3. Preferably,
the E. 10 coil strain is an RNAaseIII and even more preferably  an Rnase
negative strain. A further aspect of the present invention  provides a
method of generating a transgenic non-human  organism comprising an
exogenous transcription factor 15 and a transgene comprising a promoter
operably linked  to DNA fragment which is expressed upon binding of  said
transcription factor thereto, the method  comprising a) providing a first
transgenic organism  comprising a first construct incorporating DNA 20
encoding an exogenous transcription factor and a  second transgenic
organism comprising a second  construct including at least one promoter
operably  linked to a desired DNA sequence which is expressed  upon binding
of the transcription factor of said first 25 transgenic organism thereto b)
crossing said first and  second transgenic organisms and selecting
offspring  expressing said desired DNA sequence. In one  embodiment said
first and second transgenic organisms  are generated by transforming said
first and second 30 constructs into respective microorganisms for
subsequent feeding to. the respective organ=sm.  Preferably, said second
construct comprises said  desired DNA sequence in an orientation relative
to  said promoter so as to be capable of initiating 35 transcription of
said DNA to dsRNA upon binding of 3 FEB 2004 WO 00/01846 PCT/EP99/04718 -6
said transcription factor thereto. In this embodiment  said second
construct comprises two promoters flanking  said desired DNA sequence which
promoters can initiate  



transcription of said DNA sequence to dsRNA upon 5 binding of said
transcription factor to said  promoters. Alternatively, said DNA sequence
is  provided in a sense and an antisense orientation  relative to said
promoter so as to produce dsRNA upon  binding of the transcription factor
to the promoters.. 10 In each of these embodiments the first and/or second
constructs may preferably be provided with a reporter  gene operably linked
to a promoter which is capable of  initiating transcription of said
reporter upon binding  of said transcription factor thereto. Preferably,
the  15 reporter gene encodes any of Luciferase, Green Fluorescent protein,
p galactosidase or (3-lactamase.  The present invention also includes a
method of  validating clones identified in yeast two hybrid vector
experiments which experiments are well known to  20 those skilled in the
art and which experiments were  first proposed by Chien et al. (1991) to
detect  protein - protein interactions. The method according  to the
invention comprises providing a construct  including the DNA encoding a
protein identified in a 25 two hybrid vector experiment, which construct is
such  that said DNA is provided in an orientation relative  to one or more
promoters capable of promoting  transcription of said DNA to double
stranded RNA upon  binding of an appropriate transcription factor to said
30 promoters, transforming a cell, such as a bacterial  cell or
alternatively transforming an organism  comprising said transcription
factor with said  constructs and identifying a phenotypic change in said
cell or organism, which may be C. elegans or the like,  35 compared to wild
type. Preferably, the transcription 3 - 3 FEB 2004 WO 00/01846
PCT/EP99/04718 7 factor is inducible in the cell or organism. Once  again
the DNA sequence may be located between two  promoters or in both a sense
and antisense orientation 



relative to a single promoter, as described above.  5 Preferably, the
promoter is a phage polymerase  promoter and said transcription factor is a
RNA  polymerase, and preferably T7 polymerases. Also  encompassed with the
scope of the present invention  are vectors used to transform said cells or
organisms 10 and the cells or organisms themselves. In a further aspect of
the present invention  there is provided a method of alleviating pest
infestation of plants, which method comprises a)  identifying a DNA
sequence from said pest which is 15 critical either for its survival,
growth,  proliferation or reproduction, b) cloning said  sequence from step
a) or a fragment thereof in a  suitable vector relative to one or more
promoters  capable of transcribing said sequence to RNA or dsRNA 20 upon
binding of an appropriate transcription factor to  said promoters, and c)
introducing said vector into  the plant. Thus, advantageously, the method
according to the  invention provides a particularly selective mechanism  25
for alleviating pest infestation, and in some cases parasitic infestation
of plants, such that when the  pest feeds on the plant it will digest the
expressed  dsRNA in the plant thus inhibiting the expression of  the DNA
within the pest which is critical for its 30 growth, survival,
proliferation or reproduction. In a  preferred embodiment, the pest may be
any of  Tylenchulus ssp. Radopholus ssp., Rhadinaphelenchus  asp.,
Heterodera ssp., Rotylenchulus asp.,  Pratylenchus ssp., Belonolaimus ssp.,
Canjanus ssp., 35 Meloidogyne ssp., Globodera ssp., Nacobbus ssp., ` 3 FEB
2004 WO 00/01846 PCT/EP99/04718 8 Ditylenchus ssp., Aphelenchoides ssp.,
Hirschmenniella  ssp., Anguina ssp., Hoplolaimus ssp., Heliotylenchus
asp., Criconemellassp., Xiphinemassp., Longidorus  ssp., Trichodorus ssp.,
Paratrichodorus ssp., 



5 Aphelenche ssp. The DNA sequence or fragment thereof  according to this
aspect of the invention may be  cloned between two tissue specific
promoters, such as  two root specific promoters. A further aspect of the
invention concerns the  10 vector used in each of the methods of the
invention  for constructing said library, which vector comprises  two
identical promoters oriented such that they are  capable of initiating
transcription of DNA sequence  located between said promoters to dsRNA upon
binding 15 of an appropriate transcription factor to said  promoters. The
DNA sequence may, for example, include  a multiple cloning site.
Preferably, the expression  vector comprises a nucleotide sequence encoding
a  selectable marker. In one embodiment the nucleotide 20 sequence encoding
said selectable marker is located  between two identical promoters oriented
such that  they are capable of initiating transcription of DNA  located
between said promoters to double stranded RNA  upon binding of an
appropriate transcription factor to 25 said promoters. Preferably, the
selectable marker  comprises a nucleotide sequence encoding sup-35, for
introduction into C. elegans having a pha-1 mutation. Preferably, the
transcription factor comprises  either a phage polymerase which binds to
its 30 corresponding promoter or a C. elegans specific  promoter and even
more preferably T7 polytr,erase.  Preferably, the vector includes a
multiple cloning  site between said identical promoters. In a further
aspect of the invention there is  35 provided an expression vector for
expressing an - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 9  } appropriate
transcription factor for use in a method  according to the invention which
vector comprises a  sequence of nucleotides encoding said transcription
factor operably linked to suitable expression control 



5 sequences. Preferably, the expression control  sequences include
promoters which are inducible,  constitutive, general or tissue specific
promoters, or  combinations thereof. Preferably, the transcription  factor
comprises a phage polymerase, and preferably 10 T7, T3 or SPS, RNA
polymerase. A further aspect of the invention provides a  selection system
for identifying transformation of a  cell or organism with a vector
according to the  invention which system comprises a vector according to 15
the invention wherein said selectable marker comprises  a nucleotide
sequence capable of inhibiting or  preventing expression of a gene in said
cell or  organism which gene is responsible for conferring a known
phenotype. Preferably said nucleotide sequence  20 corresponds to a part of
or is identical to said gene  conferring said known phenotype, and which
nucleotide  sequence is itself located between two identical promoters
capable of initiating transcription of  double stranded RNA upon binding of
an appropriate  25 transcription factor thereto. Alternatively, the
nucleotide sequence comprises a nucleotide sequence  which is a part of or
identical to said gene sequence  which confers a known phenotype on said
cell or  organism, and which is such that following integration 30 of said
vector by homologous recombination in the  chromosome of said cell or
organism said sequence  inhibits expression of said gene sequence
conferring  said known phenotype. Preferably, according to this  embodiment
the 35 nucleotide sequence comprises stop codons sufficient -3 FEB 2004 WO
00/01846 PCT/EP99/0471 S - 10  to prevent translation of the nucleotide
sequence  following integration into said chromosome.  Preferably, the
known gene sequence comprises a sup-35  gene or a fragment thereof which is
selectable by 5 identifying offspring growing at a temperature above  



25C following introduction in a pha-1 et123ts mutant  C. elegans worm. In a
further aspect of the invention provides  said known gene sequence
comprises a sup-35 gene or a  10 fragment thereof which is selectable by
identifying offspring growing at a temperature above 25C  following
introduction of said vector in a pha-1  et123ts mutant C. elegans worm. An
even further  aspect comprises a method of assigning function to a 15 DNA
sequence of a multicellular organism which method  comprises a) providing
i) a construct comprising said  DNA fragment cloned between two promoters
capable of  promoting transcription in said multicellular organism, in a
multicellular organism capable of  20 initiating transcription from said
promoter; b)  identifying the phenotype of said multicellular  organism
compared to wild type. The present invention may be more clearly
understood by the following examples which are purely  25 exemplary with
reference to the accompanying figures,  wherein: Figure 1 is a nucleotide
sequence of plasmid PGN1 in  accordance with the present invention. 30 35
Figure 2 is a nucleotide sequence of plasmid PGN100  in accordance with the
present invention. Figure 3 is a schematic representation of the vectors
used and the transformation regime used in  the methods according to the
present - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 11  invention. 5 Figure 4
is an illustration of an expression vector  used in accordance with the
invention. Figure 5 is a schematic illustration of the T7 RNA  polymerase
expression vectors used for  



transforming C. elegans. 10 Figure 6 is an illustration of plasmid PGN1. 15
20 Figure 7 is a diagrammatic representation of an  enhanced vector for
dsRNA inhibition  encoding sup-35 dsRNA. Figure 8 is an illustration of a
vector for  integration into the genome of C. elegans. Figure 9 is an
illustration of the position of a DNA  sequence(s) relative to a suitable
promoter  to initiate expression of dsRNA from the DNA  sequence(s). Figure
10 is a representation of plasmid pGN108.  25 Figure 11 is a representation
of plasmid pGN105. Figure 12 is a representation of plasmid pGN400.  30
Figure 13 is a representation of plasmid pGN401. Figure 14 is a
representation of plasmid pGNllo.  Figure 15 is a representation of plasmid
pAS2 with  35 forward and reverse T7/T3/SP6 promoters. - 3 F E B 7004 WO
00/01846 PCT/EP99/04718 - 12  Figure 16 is a representation of plasmid
pGAD424 with  forward and reverse T7/T3/SP6 promoters. Figure 17 is a
representation of plasmid pAS2-cyh2- 5 HA+, both T7-final. Figure 18 is a
representation of plasmid pGAD424- without-FULL-ICE-BOTH-T7. 10 Figure 19
(a) is a representation of plasmid pGN205  and(b) is a representation of
plasmid  pGN207. Example A: Construction of an ordered and 15 hierarchical
pooled cDNA library and applications  thereof. A random ordered and pooled
library: The vector is an E. soli vector harboring two T7  20 promoters,
with a multiple cloning site (MCS) in  



between. The two promoters are orientated towards  each other, and towards
the MCS. In the presence of T7 RNA polymerase, expressed in E. coif, C.
elegans or  any other organism, RNA will be produced, starting 25 from
the'two T7 promoters. As these are oriented in  the opposite sense, both
strands of RNA will be  produced from the DNA inserted (cloned) into the
MCS  in between the two promoters which results in the  generation of
double stranded RNA (dsRNA) upon binding 30 of the T7 RNA polymerase
thereto. A C. elegans cDNA library is constructed in the  MCS using
standard molecular biological techniques.  The library is transformed into
E. coil, and the  resulting E. coli are grown in culture and stored in 35
96 multi-well plates. At this stage, plasmid DNA can - 3 FEB 2004 WO
00101846 PCT/EP99/04718 - 13  be isolated and stored in 96-multi-well
plates  corresponding to those of the E. coli colonies.  Approximately
100,000 colonies are scored. In this way, the library will harbor
approximately 5 times the  5 total expressed cDNA variation of C. elegans,
which  gives the opportunity for low expressed sequences to  be present in
the library. This will result in  approximately 1041 96-well plates. The
plates are  hierarchical pooled as necessary. For the present 10 pooling of
the clones is arranged in a range of 10 to  100. If the hierarchical
pooling is per 8 or 12  (numbers are more convenient as 96-well plates have
a  8 to 12 grid), this will result in approximately 87  multi-well plates
and approximately 8352 wells. If 15 hierarchical pooling is per 96 wells,
which is a full  plate, this results in approximately 11 plates and
approximately 1041 wells. At any stage of the  hierarchical pooling,
plasmid DNA can be isolated,  which would be less elaborate as less plates
are used, 20 but will result in a loss of complexity although this  should
not be the case in the pooling per 12. The  



pooling of the DNA can also be carried out with the  original DNA. The
experiments below describe how the 25 hierarchical pooling should be
performed, both for the  DNA and for the E. coli library. An ordered
library for RNAi technology, harboring  every gene of the C. elegans
genome, with 30 applications thereof As the genome-sequencing project is
coming to an  end, this information can be used in the application  of T7
RNA inhibition technology. Every gene of the C. 35 elegans genome can be
cloned using PCR technology. In - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 -
14  preference, exons will be cloned with a minimal length  of 500 bp. If
the exons are too small, smaller  fragments will be isolated with PCR, or
even parts of  introns and neighboring exons will be isolated with 5 PCR
technology so that at least a sufficient part of  the translated region of
the gene is cloned. For  this, at least 17000 PCR reactions need to be
performed. This collection of PCR products will be  cloned in a T7 vector
as described two T7 promoters 10 oriented towards each other with a
multiple cloning  site in between). Every PCR product is cloned
independently, or can be used to generate a random  library, analogous to
the described cDNA library. If  every PCR product is cloned individually,
the 15 resulting bacteria and plasmid DNA can be pooled in  various ways.
Firstly, this collection of individually  cloned PCR products in the T7
RNAi vector can be  pooled randomly, as described in the random library.
This pooling can also be done in a more rational way. 20 For instance, the
genes of the C. elegans genome can  be analyzed using bioinformatic tools
(in silico  biology). Various genes of the genome will belong to a gene
family, or will have  homologues in the genome. These members of the gene  



25 family will be pooled, or the members, being homologues will be pooled.
In this way the total  number of about 17000 clones is reduced to a more
useable quantity. This library can be used to screen  for phenotypes in the
methods according to the 30 invention. The resulting phenotype gives a
functional  description to the gene or gene family or gene  homologues of
the C. elegans genome. As the library  consists of a part of every gene in
the genome, this  method enables description of the full genome in 35
functional-phenotypic terms. For this the double WO 00/01846 PCT/EP99/04718
- 15  stranded RNA (dsRNA) needs to be introduced in the  worm. This
introduction of clones alone, or pooled  clones, being random pooling or
rational pooling can  be achieved in several ways as described. 5 Example
of a vector for the expression of double  stranded RNAi Any vector
containing a T7 promoter may be used,  10 and which contains a multiple
cloning site (there are many commercially available). Primers containing
the  T7 promoter and a primer with the reverse  complementary strand, both
with the appropriate ends  are designed. These primers can be hybridized,
and if 15 well designed, cloned in the vector of choice. The  minimal
sequence for a T7 promoter is  TAATACGACTCACTATAGGGCGA. Although any vector
can be  used for the construction of a T7 expression vector  there follows
an example of how to achieve this with  20 the vector pGEM-3zf (-) . -
Vector pGEM-3zf(+) (PROMEGA) was digested with  HindIIl and SalI - Primers
oGNl and oGN2 were mixed together at a final  concentration of 1 yg/30 l
boiled and cooled slowly  25 to room temperature. - The primer was ligated
into the vector using  standard ligation procedures. The resulting vector
is  



pGN1 (shown in Figure 1) and contains two T7 promoters  oriented towards
each other, and harbors a multiple 30 cloning site in between.  Sequences
of oGN1 and oGN2 are: - oGN1: AGC TGT AAT ACG ACT CAC TAT AGG GCG AGA AGC
TT  - oGN2: TCG AAA GCT TCT CGC ATA ATA GTG AGT CGT ATT AC 35 WO 00/01846
PCT/EP99/04718 - 16  Example of the construction of a library RNA may be
isolated from every organism that is  sensitive to RNAi. In general the
isolated RNA is then 5 copied into double stranded cDNA, and subsequently
prepared in suitable vectors for cloning. Several  procedures exist and
molecular biology kits can be  purchased from various firms including
promega,  clontech, boehringer Mannheim, BRL, etc which enable; 10 -
isolation of RNA, - eventually polyA RNA can be isolated (several
techniques and kits available) - first strand synthesis with AMV reverse 15
transcriptase, random hexameric primers and/or  oligo (dT) primer - second
strand synthesis with Rnase H, DNA  PolymeraseI, - flush ends with T4 DNA
Polymerase 20 - addition of an adaptor with T4 DNA ligase. - eventually
treatment with T4 polynucleotide Kinase  - cloning of the cDNA into the
vector. The resulting ligation mixture can be considered  25 as the cDNA
library. The ligation contains all cDNA of  the procedure ligated into the
vector of interest. To order the library, the ligation needs to be
transformed into E. coli strains. 30 Application of this E. coli or DNA
library T7 RNA producing strain: - a standard strain is BL21 (DE3):
F-ompT[lon]hsds(r- m-; and E. coif B strain) A (DE3). Eventually 



35 variants of BL21 (DE3) can be used, although BL21 - 3 FEB 72004 WO
00/01846 PCT/EP99/04718 - 17  (DE3)pLysS is used. - any other E. coli
strain which produces the T7 RNA  polymerise, which may be available needs
to be  constructed. This can be generated easily using a 5 phage, which is
commercially available, in this case,  the ACE6 vector (provided by
Promega) is used. Almost  every E. coli strain can-be transfected with this
phage and will produce T7 RNA polymerase. - a RNAseIII mutant E. coli: 10
Various strains are in principle available, we chose  in a first experiment
to use strain AB301-105: rna-19,  suc-11, bio-3, gdhA2, his95, me-105,
relA1, spoT1,  metBi. (Kinder et al. 1973 Mol. Gen. Genet 126:53),  but
other strains may suit better. This strain is 15 infected with ACE6 and so
a T7 producing variant will  be constructed. Wild type C. elegans worms can
be grown on the  bacteria pools. The bacteria is expressing the T7 RNA
polymerase. This results in large quantities of dsRNA 20 in the gut of the
C. elegans, which will diffuse in  the organism and results in the
inhibition of  expression. This library can now be used for the  screening
of several phenotypes. This technique has  the advantage that it is a much
faster to detect 25 relevant genes in certain pathways, than the known C.
elegans technology. Moreover, if an interesting  phenotype is found, the
responsible gene can be cloned  easily. Using the hierarchical pooling one
can easily find in  30 a second screen the relevant clone of the pool. The
inserted DNA of this clone can then be sequenced. This experiment results
in genetic and biochemical  DATA in one step. Wild type C. elegans strains
can be combined with 35 compounds to screen for phenotype, drug resistance
and 



WO 00/01846 PCT/EP99/04718 - 18  or drug sensibility. The C. elegans strain
can be a  mutant strain, screening for an enhanced phenotype,  reduced
phenotype, or a new phenotype. The C. elegans  strain can be a mutant
strain, and the library screen 5 can be combined with compounds. So one can
screen for  drug resistance, drug sensibility, enhanced phenotype,  reduced
phenotype, or a new phenotype. The E. coii  strain may be any T7 RNA
polymerase expressing strain,  like BL21 (DE3), for example, but the
formation of 10 double strand RNA may be enhanced by using a special  E.
coii strain that is RNAseIII negative. RNAseIII  recognizes specific loops
in dsRNA. Eventually, an E.  coli strain can be used that is deleted in
RNAses  other than RNAseIII or an E. coii can be used that is 15 deleted in
one or more RNAses. The expression of the  T7 RNA polymerase in most known
E. coli strains and  constructs which are available to generate T7 RNA
polymerase producing E. colt strains, generally  comprise an inducible
promoter. In this way the 20 production of the T7 RNA polymerise is
regulated, and  thus the production of the dsRNA. Advantageously,  this
feature can be used to "pulse" feed the C. elegans worms at specific stages
of growth. The worms  are grown on the non-induced E. coil strains. When 25
the worm has reached the stage of interest, the T7 RNA  production in the
bacteria is induced. This allows  the studying of the function of any gene
at any point  in the life cycle of the animal. 30 Screening the library for
homologues of putative  interesting human genes, and. assign function to
these genes Hundreds of genes have been isolated in various  35 projects,
being genomic projects, differential -3 FEB 2004 WO 00/01846 PCT/EP99/04718
- 19  expressed arrays, hybridization studies, etc. The  



described cDNA library can provide a way to validate  and or assign
function to these genes in a fast and  efficient manner. First of all the
worm homologue or 5 homologues or the genes need to be identified by
bioinformatic tools (in silico biology). PCR primers  are developed and the
cDNA fragment is isolated using  PCR technology. PCR can be performed on
the hierarchical pools. The positive pool or individual  10 wells harboring
the bacteria that has the appropriate  cDNA is fed to C. elegans and the
phenotype is scored. PCR can be performed on cDNA isolated from C.
elegans. The resulting DNA can be cloned in the T7  vector and transformed
in the dsRNA producing E. coli 15 on which the C. elegans worms are then
fed. Depending  on which way is faster and more reliable a choice  needs to
be made. If the gene belongs to a gene family, the worm  may need to be fed
on a mixture of bacteria. Each of  20 them harboring a part of the member
of the gene family. E. Cali strains, growth conditions,  combinations with
compounds can be performed as  described above. if the library rational is
used, in which all the  25 genes of C. elegans are cloned in a organized
and  structured way, the C. elegans homologue and  eventually the other
homologues, orthologues, and  members of the gene family can be traced back
easily  in the library using a silico biology. No PCR is 30 involved in
this step, and the bacteria and or DNA can  be isolated on which the worm
will be grown. Examples 35 The idea of the series of experiments was to
test WO 00/01846 PCT/EP99/04718 - 20  both the RNAi vector and the various
E. colt strains  that were constructed. 1) Construction of a test plasmid 5
Any cDNA that gives a clear phenotype in the worm  when knocked-out, or
used in a RNAi experiment can be  



used. It is known that unc-22 is a good candidate,  but may other genes are
possible. We opted for a  sensitive system that can be used at a later
stage. 10 The system was tested with sup-35 in a pha-1  background. Exon 5
of the sup-35 was isolated by PCR  and cloned in the T7 promoter vector
pGN1. The  resulting vector was designated pGN2. pha-1 (e2123)  mutant
worms cannot produce offspring at temperatures 15 higher than 25C. This is
due to a developmental  problem in embryogenesis. When sup-35 is
knocked-out,  or inhibited in this strain, offspring may grow at  this
temperature. Combination of pha-1 mutant worms  and sup-35 RNAi is a good
system to validate the 20 various options. 2) Testing the RNAi using an E.
coli strain  that produces dsRNA. - pGN2 was introduced in E. coli strain
BL21(DE3) and  25 T7 RNA polymerase was induced with IPTG. C. elegans
worms (pha-1 (e2123)) were inoculated on this  bacteria, and grown at the
restricted temperature of  25C. As this mutant is an embryonic mutant at
this  temperature, no offspring will be observed. if the 30 sup-35 gene is
efficiently inhibited by the dsRNA  present in the E. cola., offspring will
be observed. - pGN2 was introduced in E. coli strain AB301-105(DE3)  and T7
RNA polymerase was induced with IPTG. C.  elegans worms (pha-1 (e2123))
were inoculated on this 35 bacteria, and grown at the restricted
temperature of -3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 21  25C. As this
mutant is an embryonic mutant at this  temperature, no offspring will be
observed. If the  sup-35 gene is efficiently inhibited by the dsRNA
present in the E. coli, offspring will be observed. 5 3) Improving the worm
strain for better uptake  of dsRNA. Before plating the pha-1 C. elegans cn
the E.  



coli strain that produce the double stranded sup-35  10 RNA. The worm was
mutagenised with EMS (Methane sulfonic Acid Ethyl). The offspring of this
mutagenised worm is then plated on the bacteria. The  worm that feed on
this bacteria give larger offspring  which has a mutation that results in
an improvement of 15 dsRNA uptake, and can be used for further experiments.
Stable integration of the dsRNA producing vector  into the genome of the T7
RNA polymerase  producing worm 20 An E. coif vector can be constructed
harboring  the following features; Two T7 promoters directed  towards each
other, with a restriction site or a  multiple cloning site in between.
Furthermore, the 25 vector may contain the C. elegans sup35 genomic DNA,
engineered in such a way that it contains several  stopcodons at various
intervals, so that no full  length protein can be expressed form the sup35
genomic DNA fragment as illustrated in Figure 8. Any cDNA or  30 CDNA
fragment can be cloned in the multiple cloning  site between the two T7
promoters. When this vector  is introduced in a C. elegans strain which
expresses  T7 RNA polymerase, the cDNA or DNA fragment cloned  between the
two T7 promoters will be transcribed, 35 generating dsRNA from the cloned
fragment. - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 22  The vector is
designed to be used in pha-1  (e2123) mutant worms expressing T7 RNA
polymerase.  The expression of the T7 RNA polymerase may be  constitutive
or regulated, general or tissue specific. 5 These pha-1 (e2123) worms
cannot produce offspring at  temperatures higher than 25C, which is due to
a  development problem in embryogenesis. when sup-35 is  inhibited or
knocked-out in this stain, offspring may  grow at this temperature. 10 When
the vector is introduced in the worm, the  



vector may integrate by homologous recombination  (Campbell-like
integration). It has been shown that  homologous recombination occurs in C.
elegans,  although at low frequencies (Plasterk and Groenen, 15 EMBO J.
11:287-290, 1992). Homologous recombination  at the sup35 gene will result
in a knock-out of the  gene as the two resulting sup-35 genes will harbor
the  stopcodons. The resulting worm, and its offspring, if  this
recombination happens in the eggs, will have a 20 copy of the vector
integrated in the genome. This can  be selected as only the worms for which
the sup-35 has  been knocked-out will have offspring at temperatures
higher than 25C. Furthermore, the resulting worm will stably produce double
stranded RNA from the DNA  25 fragment cloned between the two T7 promoters.
This  worm can now be considered as a stable transgenic worm  strain with a
reduction of function of the gene, from  which a fragment has been cloned
between the two T7  promoters. 30 The DNA may be delivered to the worm by
several  techniques, including injection, ballistic  transformation,
soaking in the DNA solution, feeding  with bacteria. New and other methods
that increase  the transformation efficiencies can be considered. 35 The
target C. elegans strain may in addition, - 3 FEB 2004 WO 00101846
PCT/EP99/04718 - 23  have other mutations than the pha-1 (e2123) mutation,
and may express other genes than T7 RNA polymerase. EXAMPLE 8: a Yeast
two-hybrid-RNAi vector 5 A yeast two hybrid vector can be constructed
harboring the two T7 promoters. The vectors can be  designed to replicate
both in yeast and in E. coil.  In general cDNA libraries for the yeast two
hybrid 10 system are made in the Ga14 or LexA vectors. The  library is
constructed in vectors having the  activation domain of one of these genes.
A vector can  



be constructed that can still perform in the yeast two hybrid screen but
which also contains two T7  15 promoters orientated towards each other,
with a  cloning site therein between. The order of the  sequences in the
plasmid will then be "plasmid  backbone, (GAL4-T7), MCS, T7, backbone". A
C. elegans cDNA library constructed in this vector can be used as  20 a
standard yeast two hybrid library in an experiment  to isolate interacting
proteins with a given protein.  Once a clone is isolated, the plasmid can
be  introduced in an E. coil strain expressing the T7 RNA polymerase, and
hence will produce dsRNA of the  25 cloned fragment. The bacteria producing
this dsRNA  can be fed to the worm and phenotypes can be scored.  As in the
previous example, this validation procedure  for a newly isolated yeast two
hybrid clone is  remarkably shorter than the standard procedure, which 30
requires PCR and/or cloning steps, RNA experiments  and/or knock-out
experiments. In most cases isolated  clones are sequenced first, and on the
basis of the  sequence, a decision is made to continue with further
experiments. In the present invention every isolated 35 clone can easily be
introduced into the appropriate E. -3 FEB 2004 WO 00101846 PCT/EP99/04718 -
24  coli and fed to the worm. Validation is then performed  by phenotype
analysis. To apply this procedure a yeast two hybrid was  performed using a
known gene as bait and the newly 5 constructed library as the target.
Proteins coded by  the clones in the target that interact with the bait
protein, will result in positive yeast clones  expressing the reporter
molecule such as can be  observed by LacZ staining with X-gal. The plasmid
10 coding for the target protein is isolated directly  from the yeast
strain and introduced in E. coli. The  E. coili is T7 RNA polymerase
producing E. coif. In  this case, double stranded RNA is produced from the



DNA cloned in the multiple cloning site of the vector. 15 When this dsRNA
is fed to the worm using the methods  described previously, the gene has
inhibited in the  worm, resulting in a particular phenotype. - This yeast
two hybrid vector can advantageously be  used to construct an ordered and
hierarchically pooled  20 library as described in the previous example. - A
yeast strain can also be constructed that  conditionally produces Ti RNA
polymerase. After yeast  two hybrid experiments, the expression of the T7
polymerase could be induced, resulting in the 25 production of dsRNA in the
yeast cell. Consequently  the yeast could be fed to the worm. Evidence is
available showing that the C. elegans worms can feed  on yeast. 30
Construction of a T7 RNA polymerase producing  strain, and applications
thereof A C. elegans strain can be constructed that  expresses T7 RNA
polymerase. The expression can be 35 general and constitutive, but could
also be regulated - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 25  under a
tissue specific promoter, an inducible  promoter, or a temporal promoter or
a promoter that  harbors one of these characteristics or combination of
characteristics. DNA can be introduced in this C. 5 elegans strain. This is
done either by injection, by  shooting with particles, by electroporation
or as  aforementioned by feeding. If the DNA is a plasmid as  described in
the previous examples, i.e. a plasmid  harboring a cloned cDNA fragment or
a PCR fragment 10 between two flanking T7 promoters, then dsRNA of this
cDNA or PCR fragment is formed in the cell or whole  organism resulting in
down regulation of the  corresponding gene. The introduced DNA can have an
efficient transient down regulation. The introduced 15 DNA can form an
extrachromosomal array, which array  might result in a more catalytic
knock-out or  



reduction of function phenotype. The plasmid might  also integrate into the
genome of the organism,  resulting in the same catalytic knock out or
reduction 20 of function phenotype, but which is stably  transmittable. -
Plasmid DNA harboring a cDNA or a part of a cDNA or  an EST or an PCR
fragment of C. elegans cloned between  two T7 promoters as described in
Examples A) and B) 25 can be introduced in the T7 RNA polymerase worm, by
standard techniques. Phenotypes can be analysed -DNA  from an ordered and
pooled library as in Example A)  can be introduced in the T7 RNA polymerase
worm, by  standard techniques (injection, shooting). Phenotypes 30 can be
analysed. With the hierarchical pool, the  original clone can be found
easily. - The same procedure can be performed with a mutant  worm
expressing the T7 RNA polymerase. Screening for  enhanced, reduced or new
phenotypes. 35 - The procedure can be used to enable screening of - 3 FEB
2004 WO 00/01846 PCT/EP99/04718 - 26  compounds. Screening with either a
'wild-type strain or  a mutant strain for enhanced or new phenotypes. - The
DNA could be introduced in the worm by new  methods. One of which is the
delivery of DNA by E. 5 coli. In this case the hierarchical pooled library
is  fed to the animal. To prevent digestion of the E. coli  DNA in the gut
of the nematode, preferentially a DNAse  deficient C. elegans will be used,
such as nuc-1 (e1392). This procedure would be one of the most  10
interesting as it would be independent of  transformation efficiencies of
other techniques, and  generally faster and less labourious. 2) Putative
enhancements of the method. 15 - A vector is designed, so that it harbors
the sup-35  cDNA or a part of this cDNA, cloned in between two T7
promoters. The rest of the vector is as described in  Examples A) and B).
This vector can be introduced into  



a pha-lts mutant C. elegans. A temperature selection 20 system exists in
this case and only those worms which  have taken up the DNA and express the
double stranded  sup-35 RNA will survive at restricted temperatures.  The
hierarchical pooled library can be delivered by  any method described
above. 25 - The vector can be used to construct a library that  is
introduced in a T7 RNA polymerase expressing E.  coli. In this case we have
an analogous screening as  in part A)with an additional screening for worms
where  the dsRNA of sup-35 is active. 30 - The DNA and or dsRNA of sup-35
could be delivered on  a different plasmid. For the feeding, both DNA
feeding  (Example C) or dsRNA feeding Example A) and B), this  means that
the two plasmids could be present in one  bacterium, or that the worm is
fed on a mixture of 35 bacteria, one of which harbors the sup-35 construct.
- 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 27  Example of the construction
of a T7 RNA producing  C. elegana To produce T7 RNA polymerase in the worm,
several  5 possibilities are possible. The T7 polymerase can be expressed
under various promoters, being inducible  promoters, constitutive
promoters, general promoters  and tissue (cell) specific promoters, or
combinations  of those. Examples of these promoters are the 10 heatshock
promoter hsp-16, the gut promoter ges 1, the  promoter from cet858, but
also the promoter of dpy 7  and the promoter element GATA1. In this example
the T7  RNA polymerase is expressed under the control of the  hsp-16
promoter that is available in the pPD49.78 15 vector. The T7 RNA polymerase
is. isolated as a PCR  product using the primers of GN3 an GN4. The
resulting PCR product is digested with Nhel  and NcoI, as is the vector in
which we want to clone,  being the Fire vector pPD49.78. The resulting
vector 20 is pGN100 illustrated in Figure 2 oGN3: CAT GGC AGG  



ATG AAC ACG ATT AAC ATC GC oGN4: ATG GCC CCA TGG TTA  CGG GAA CGC GAA GTC
CG pGN100 is included. The vector is introduced into the worm using
standard techniques, such as micro injection, for  25 example; The
following strains were then constructed: -Wild-type (pGN100) 30
-nuc-1(e1392)(pGN100) -pha-1(e2123)(pGNl00) -pha-1; nuc-1(pGN100) All of
these strains are able to produce T7 RNA  35 polymerase when temperature
induced or alternatively WO 00/01846 PCT/EP99/04718 - 28  by metals such as
application of heavy cadmium or  mercury. The procedure for temperature
induction is to  shift the animal to a temperature of 30-33C for at  least
one hour, then the animal can be shifted back to  5 standard temperatures
(15-25C). The wild type strain producing T7 RNA polymerase  can be used for
the production of any RNA in the worm.  More specifically, the plasmids
from the described 10 libraries can be introduced in these worms, and
phenotypes can be scored. The nuc-1 mutant worm will be used to introduce
DNA via bacteria on which the worm feed. As the nuc-1  worm does not digest
the DNA, the plasmid DNA can 15 cross the gut wall. if taken up by the
cells that  produce the T7 RNA polymerase, dsRNA will be produced  thus
inhibiting the gene from which the RNA was  transcribed. The pha-1 mutant
strain that produced T7 RNA  20 polymerase can be used to enhance the
procedures as  described above. DNA can be introduced by shooting,  micro
injection or feeding. More specifically this  strain can be used for the
vectors that produce dsRNA  from sup-35 and from the gene of interest, the
latter 



25 can be a PCR product, a cDNA, or a library as  described. The pha-1;
nuc-1 mutant producing T7 RNA  polymerase can be used for the bacterial
delivery of  the DNA. DNA will preferentially be the plasmid that 30
produce dsRNA from both sup-35 and the gene of  interest. The worm strain
will preferentially produce  the T7 RNA polymerise in the gut. Delivery
will  preferentially happen by feeding the worm on bacteria  harboring the
plasmid. 35 WO 04/01846 PCT/EP99/04718 - 29  Application of the RNAi
technology in plants Nematodes are responsible a large part of the  damage
inflicted on plants and more particularly to 5 plants used in the
agricultural industry. The RNAi  procedures according to the invention can
he applied  to plants to prevent these parasitic nematodes from  feeding
longer. In a first step, a DNA fragment is  isolated from the parasitic
plant nematode that is 10 critical for the animals survival or growth, or
to  feed or to proliferate. Any gene from which the  expression is
essential is suitable for this purpose. A part of'this gene, an exon or
cDNA is cloned.  This DNA fragment can be cloned under the influence of  15
a tissue specific promoter preferably a root specific  promoter even more
preferably between two root specific promoters. The DNA of the cloned gene
under  the control of the root specific promoter can be  introduced in the
plant of interest, using plant 20 transgenic technology. For every
parasitic nematode, a  different piece of DNA may be required and likewise
for every plant race, a different promoter will be  needed. The root will
produce RNA or dsRNA from the 25 introduced piece of DNA when root specific
promoter is  utilised. As the nematode feeds on the plant, the RNA  and/or
dsRNA will be consumed or ingested by the  



nematode. The RNA and/or dsRNA can enter the cells of  the nematode and
perform its inhibitory action on the 30 target DNA. Depending on the nature
of the cloned DNA  piece of worm, the nematode will not be able to
survive, to eat, proliferate, etc in any case  preventing the animal of
feeding longer on the plant,  and thus protecting the plant. 35 WO 00/01846
PCT/EP00/04718 - 30  Construction of a T7 RNA polymerase producing C.
elegans To produce a T7 RNA polymerase or other RNA  5 polymerases in
animals, and more particularly in  nematodes and most particularly in C.
elegans, several possibilities can be envisaged. The T7 RNA polymerase  can
be expressed under various promoters. These  promoters may be inducible
promoters, constitutive 10 promoters, general promoters, tissue specific
promoters, or combinations of those. Examnlel:  Construction of a basic
vector for expression of 15 17 oolvmerase in C. elegans The T7 polymerase
coding sequence was PCR  amplified from A CE6 (Novagen, Madison, USA)using
the  primers oGN26(ATGGAATTCTTACGCGAACGCGAAGTCCG) and 20
OGN46(CTCACCGGTAATGAACACGATTAACATCGC), using standard  procedures (PCR, A
practical A practical approach,  1993, Ed. J. McPherson, et al, IRL Press).
The  resulting DNA fragment encoding for the T7 RNA  polymerase was
digested with Agel and EcoRI and 25 inserted' into the Fire vector pPD97.82
digested with  Agel and EcoRI. The resulting construct encodes for an  open
reading frame of T7 RNA polymerase in fusion with  the SV40 large T antigen
nuclear localization signal  (NLS) with amino acid sequence MTAPKKKRKVPV.
This 30 nuclear localization signal sequence is required to  translocate
the T7 RNA polymerase from the cytoplasm  to the nucleus, where it is able
to bind to its  



specific promoters, designated T7 promoters. Upstream  of the coding
sequence for the T7polymerasefusion 35 protein is a minimal promoter
(myo-2) preceded by a -3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 31  multiple
cloning site (MCS) in which several C.  elegans promoters can be inserted.
This plasmid  (pGN105 shown in Figure 11) is a basic T7 RNA  polymerase
plasmid which enables the expression of 5 T7polymerase in C. elegans.
Derivatives of this  plasmid wherein promoters are cloned into the multiple
cloning site, allow for the inducible, constitutive,  general and tissue
specific expression of T7 RNA  polymerase in C. elegans, as expression will
be 10 regulated by the promoter cloned in the multiple  cloning site.
Although not restricted to these examples, for  the following promoters it
is known that they induce  expression in the following tissues. 15 let-858
(ubiquitous expression), myo-2 (pharynx  expression), myo-3 (body wall
muscles), egl-15 (vulval  muscles), unc-119 (pan-neuron). Example 2; 20
Construction of a v or for expression of T7 RN  1 r in elegans muscl i ue.
The T7 RNA polymerase coding sequence was PCR  amplified from X CE6 using
the primers oGN43 25 (GCCACCGGTGCGAGCTCATGAACACGATTAACATCGC) and oGN44
(CACTAGTGGGCCCTTACGCGAACGCGAAGTCCG) digested with  Agel/Spel and inserted
in the pGK13 vector digested  with Agel/Spel. (This vector contains the
strong SERCA  promoter which drives expression in the pharynx, the 30
vulval muscle, the tail and the body wall muscle). A  nuclear localization
signal (NLS) of SV40 large T  antigen was inserted in front of the T7
polymerase  coding sequence by insertion of two overlapping  oligo's oGN45
(CCGGATGACTGCTCCAAAGAAGAAGCGTAAGCT) and 



35 oGN46 (CTCACCGGTAATGAACACGATTAACATCGC) into the WO 00/01846
PCT/EP99/04718 - 32  Sacl/Agel restriction sites. The resulting construct
was called pGN108 as shown in Figure 10. Introduction  of this plasmid into
C. elegans results in the expression of T7 RNA polymerase in the pharynx,
vulva  5 muscle, tail and body wall muscles. To test expression and
functionality of T7 RNA  polymerase in C. elegans under the regulation of
the  SERCA promoter, pGN108, which encodes the T7RNA  polymerase under the
control of the SERCA promoter was 10 injected into C. elegans. A test
vector was co- injected. This test vector encodes for GFP under the
control of a T7 promoter (pGN401 in Figure 13). The  plasmid pGN401 was
constructed by inserting two overlapping oligo`s oGN41
(CCCGGGATTAATACGACTCACTATA)  15 and oGN42
(CCGGTATAGTGAGTCGTATTAATCCCGGGAGCT) in the  Sacl/Agel opened Fire vector
pPD97.82. generating a T7  promoter. Furthermore a selection marker was co-
injected to select for transformants (ro16, pRF4). The  latter selection
vector pRF4 is well known to person 20 skilled in the art. Transgenic F1
could easy be  isolated as they display the rol 6 phenotype. These
transgenic C. elegans all expressed GFP in the  pharynx, the vulval muscle,
the tail and the body wall  muscle. This data show clearly that theT7 RNA
25 polymerase is functionally expressed under the  regulation of the SERCA
promoter, and that the  expressed T7 RNA polymerase binds to the T7
promoter  present in pGN401 and initiates transcription of the  GFP gene,
which is then functionally expressed, 30 resulting in fluorescence in the
muscle tissues where  SERCA is inducing the expression of the T7 RNA
polymerase. 35 - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 33  



Example 3r Construction of a vector for ubiquitous  expression of T7
polymerase in C. eleQans } 5. The NLS-T7 RNA polymerase fusion gene was
isolated from pGN108 with XmaI/Bsp1201 and cloned into  the Fire vector
pPD103.05 digested with  XmaI/Bsp12OI.This results in a vector wherein the
T7  RNA polymerase is cloned under the regulation of the 10 1et858
promoter. This specific promoter enables the  expression of T7 RNA
polymerase in all tissues. The  resulting plasmid was named pGN110 (Figure
14). Example 4: 15 Construction of a vector for T7 RNA Dolvmerase  mediated
expressionof DNA f raaments . genes- and  cDNA's under the control of a T7
promoter. The Fire vector pPD97.82 was digested with Sacl /  20 Agel and a
T7 promoter sequence was generated by insertion of two overlapping oligo's
oGN41  (CCCGGGATTAATACGACTCACTATA) and oGN42
(CCGGTATAGTGAGTCGTATTAATCCCGGGAGCT) into the Sacl/Age/  restriction
endonuclease sites. This construct (pGN400 25 Figure 12) contains a GFP
open reading frame cloned  between Sacl and EcoRI restriction endonuclease
sites  under the regulation of the T7 promoter. Any gene,  cDNA, or DNA
fragment can be cloned in this vector by  deleting the GFP gene as a AgeI/
Sacl fragment and 30 cloning the DNA fragment of interest into the vector.
Preferentially the DNA fragment of interest can be  obtained by PCR
amplification, inserting the Sacl/Afel  sites in the primers. The resulting
DNA fragment after  PCR amplification is the digested and the GFP gene in
35 pGN400 is replaced by the amplified DNA fragment. - 3 FEB 2004 WO
00/01846 PCT/EP99/04718 - 34  Every vector that contains a T7 promoter
could be used  for the purpose of T7 RNA polymerase induced  expression in
C. elegans, such as the commercially  



available pGEM vectors and the pBluescript vectors. 5 This is clearly shown
by the pGN401 vector which  expresses GFP under the regulation of the T7
promoter  in a transgenic C. elegans which expresses T7 RNA  polymerase.
The use of pGN400 has the advantage that the  10 vector includes a 31UTR
fragment from unc-54 which  enhances the transcription or stability of the
RNA. Generation of permanent, tissue specific '"pseudo  knock-out" RNAi C.
elegans lines 15 At present, gene knock outs in C. elegans are  obtained
after random, large scale mutagenesis and PCR  base sib-selection. This
method is bulky, very time  consuming and tedious. It has been described
that 20 introducing double stranded RNA into a cell results in  potent and
specific interference of expression of  endogenous genes. In C. elegans
gene expression can be  down regulated by injection of RNA into the body
cavity of the worm, soaking the worm in a solution 25 containing dsRNA or
feeding E. coli that express dsRNA  corresponding to the gene of interest.
C. elegans  cells have the ability to take in dsRNA from their
extracellular environment. It has been reported that  mRNA is the target of
this ds RNA mediated genetic 30 interference (Montgomery and Fire 1998). It
is also  suggested that the targeted RNA is degraded in the  nucleus before
translation can occur. Although the  RNA( mediated reduction of gene
expression can be  passed on to the next generations, heritability is 35
poor and the effect is rapidly lost during further - 3 FEB 2004 WO 00101846
PCT/EP99/04718 - 35  offspring. This is probably due to a continued
decrease of the dsRNA pool. We propose here a method  to construct C.
elegans lines with a permanent,  inheritable, RNAi phenotype. The method
encompasses 5 the generation of transgenic C. elegans lines by  



introducing plasmids containing cDNA fragments of the  target gene in the
sense and antisense orientation  under control of a worm promoter or by
transcription  of an inverted repeat of the cDNA from a single 10
construct. Alternatively, ds RNA can be transcribed  from a vector
harboring a cDNA flanked by two T7  promoters in a C. elegans strain that
expresses T7  polymerase. The result is a transgenic worm with an
heritable stable "pseudo knock-out" phenotype. The 15 expression of the
cDNA or the T7 polymerase can be  general and constitutive but could also
be regulated  under a tissue specific promoter. In contrast to RNAi
induced by external ds RNAi (injected, soaked or feeded) this method would
enable to obtain 20 conditional, tissue specific inhibition of gene
expression. Inhibition of unc-22 expression by RNA  interference-results in
"twitching phenotype. 25 Unc 22 cDNA (exon 22) was cloned in sense and
antisense orientation in pPD103.05. (A. Fire nr L2865)  containing the let
858 promoter that is capable of  expressing RNA sequences in all tissues.
The resulting 30 plasmids were named pGN205 (Figure 19a) and pGN207
(Figure 19 b). These constructs were introduced into  C. elegans together
with a selectable marker (rol-6;  GFP). Transgenic F1 individuals
(expressing rol-6 or  GFP) showed a "twitching" phenotype indicating that
35 RNAi could be mediated by endogenous transcription of WO 00/01846
PCT/EP99/04718 - 36  RNA from transgenic DNA. The RNAi phenotype co-
segregated with the selectable marker into further  offspring. This
resulted in the generation of C.  elegans lines with permanent RNAi
phenotype. 5 Generation of stable lines-T7 RNA polymerase  lines and
generation of dual transgenic worms. An expression system in C. elegans
based on an  



10 exogenous RNA polymerase demands two plasmids. One is encoded for the
RNA polymerase under the control of a  specific promoter, while the other
plasmid encodes for  the DNA fragment to be expressed, under the regulation
of the T7 promoter. In the case of semi stable RNAi 15 also designated
pseudo stable knockouts, the DNA of  interest is cloned between two T7
promoters so that  dsRNA can be produced. As the T? RNA polymerase
expression system is  known to be a high expression system this will result
20 in problems to generate dually transgenic animals. If the gene to be
expressed in the C. elegans nematode is  toxic, this will result in lethal
effects and hence in  the construction of a C. elegans without highly
regulated stable expression of the gene of interest. 25 If the gene of
interest is essential for the survival  of the organism, RNAi with a DNA
fragment from this  gene will also result in lethal effects, so that
pseudo- stable knockouts are not possible. To overcome this problem the
present inventors  30 have designed a system consisting of two transgenic
animals. The first animal is transgenic for the T7 RNA  polymerase, This T7
RNA polymerase can be expressed in  all cells or specific cells or tissues
as has been  shown in previous examples. The second transgenic 35 animal is
transgenic for the DNA fragment of interest. WO 00/01946 PCT/EP99/04718 -
37  This can be a gene or cDNA linked to a T7 promoter, or  if one wants to
perform RNAi a DNA fragment of such  gene cloned between two T7 promoters.
Both transgenic animals are viable and do not  5 show any aberrant
phenotypes. This is because the  T7RNA polymerase expressed in the first
transgenic  organism is not toxic for the organism, even if  expressed at
relative high levels. In the second  transgenic organism, the gene of
interest is not 10 expressed or the dsRNA is not produced as these
transgenic animals do not contain the T7 RNA  



polymerase. Expression of the gene or cDNA of interest or  RNAi with a DNA
fragment can now be obtained by mating  15 the two transgenic animals. The
offspring of these are dually transgenic and express the gene of interest
or  express dsRNa of the DNA fragment of interest. To generate sufficient
males in such a mating, one of  the transgenic animals males can be a C.
elegans 20 mutant with a phenotype favouring generation of males.  An
Example of such a mutant is him-5. Preferentially  such a mutant will be
used to make a C. elegans  transgenic for T7 RNA polymerise, while the
hermaphrodite harbors the DNA fragment under the 25 regulation of the T7
promoter. To select efficiently for the dual transgenic  offspring a second
transgene can be introduced in the  second transgenic animal. This
transgene contains a  reporter gene under the regulation of the T7
promoter. 30 The reporter gene can be GFP, luciferase, Beta
galmactosidase, or beta-lactamase. an example of such  a ttransgene are the
vectors pGN400 and pGN401. To obtain inducible, tissue specific expression
of a transgene in C. elegans we can make male stock  35 (i.e. him-5)
carrying the T7 polymerase construct WO 00/01846 PCT/EP99/04718 - 38  under
the control of different C. elegans promoters  that enable tissue specific
expression such as). This  males can be crossed with hermaphrodites
carrying the  gene of interest under the control of a T7 promoter. 5
Furthermore, the transgenes can be integrated  into the genome of the
animal. Methods to generate  stable integration of a plasmid into the
genome of the  animal have been described (Methods in cell biology,  Vol.
48, 1995, ed. by epstein and Shakes, academic 10 press) and involve
radiation of the animal.  This can be done for both animals animals, but
preferentially, the animals expressing the T7 RNA  polymerase are subject
to such traetment. This result  



in a collection of C. elegans nematodes that stably 15 express T7 RNA
polymerase under the control of various  promoters. examples of such
promoters are the myo-2  (pharynx expression), myo-3 (body wall muscles),
egl- 15 (vulval muscles), unc-119 (pan-neuron), SERCA  (muscles), 1et858
(all cells) ges-1 (gut). 20 Construction of RNAi T7 promoter yeast two
hybrid  vectors 2 wit-h f52rward and reverse T7 1T3 and or SpE  25 In most
two-hybrid experiments a cDNA library is cloned in plasmid pGAD424 (Figure
16) which has been  engineered with additional restriction sites in the
polylinker such as a Ncol site (Clontech). This  library allows for
screening of binding proteins in a 30 yeast two hybrid experiment. We
constructed a new  yeast two hybrid vector with the same possiblilities  to
perform yeast two hybrid, but which contain two  addditional T7 promoters,
so that the vector can be  used for T7 RNA polymerase induced pseudo-stable
35 knock-outs. For this we inserted a forward T7 by using WO 00101846
PCT/EP99/04718 - 39  a T7- linker (consisting of the following primers
aattcttaatacgactcactatagggcc and  catgggccctatagtgagtcgtattaag) into the
EcoRI-Ncol site  of pGAD424. The resulting vector was designated 5
pGAD424-without-FULL.ICE-both-T7. Care was taken to  eliminate stop codons
and using maximal polylinker  compatible amino acids. We adopted the same
strategy  for the reverse T7 (consisting of both primers
gatccgtcgacagatctccctatagtgagtcgtattactgca and 10
gtaatacgactcactatagggagatctgtcgacg) with BamHJ. and  Pstl. To avoid loss of
Sall, we included this site in  the primer. The Sall site is important as
most libraries are  cloned in this site, adapters are available. This 15
makes the newly constructed vector compatible with  existing vectors. 



pAS2with with forward and reverse T7/T3 and or  5DG 20 An analogous yeast
two hybrid vector was  constructed based on pAS2 (Clontech). By partial
EcoRV  digestion we were able to remove a significant part of  the cyh2
gene. The right construct can be isolated and 25 checked by a restriction
digest with BglII. this  restriction site is present in the EcoRV fragment
of  PAS2 to be eliminated. This elimates the cyh2 gene  which is slightly
toxic gene and involved in growth  retardation. This gene is non-essential
for the 30 performing of RNAi and Yeast two hybrid experiments.  After the
elimination of the EcoRV fragment, The  EcoRI restriction site which is
located between the  DNA sequence encoding for GAL4DB and HA (epitope)
becomes unique for the plasmid, and can be used to 35 subsitute HA with a
T7 promoter containing linker. - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 40
This ensures persistence of all restriction sites,  allowing both in frame
cloning and compatibility with  previous vectors and pGAD424. We used the
following  linker (primers: aattcttaatacgactcactatagggca and 5
tatgccctatagtgagtcgtattaag) using Ecorl and Ndel  cloning sites. We adopted
the same strategy for the  reverse T7 (primers: gat
ccgtcgacagatctccctatagtgagtcgtattactgca  catgggccctatagtgagtcgtattaag and
10 gtaatacgactcactatagggagatctgtcgacg) with BamHl and  Pstl. To avoid loss
of Sall we included it in the  primer.The resulting vector was designated
pAS2-cyh2- HA+both T7-final. Having the T7 promoter (or alternatively the
T3,  15 or SP6 promoter) in pGAD424 allows to go quickly from  interacting
protein to RNAi and assigning function to  the isolated DNA fragment. An
additional advantage is  the ability to make by in vitro transcription
coupled  



to in vitro translation (There is an ATG in frame with 20 either GAL4DB or
GAL4AD) labeled protein which can be  used for in vitro controls (e.g. pull
down assays) of  the actual protein-protein interaction. The sequences of
the plasmids produced and the  SP6 and T3 polymerase are identified in the
Sequence  25 Listing provided below: - 3 F E B 2004 WO 00/01.946 - 41
SP6DNA-dependent RNA polymerase: SEQUENCE ID NO. I swissprot accesion
number P06221 protein sequence: PCTIEP99104718 1 mqdlhaiqlq leeemfnggi
rrfeadqqrq iaagsesdta wnrrllseli apmaegiqay  61 keeyegkkgr apralaflqc
venevaayit mkvvmdmint datlgaiams vaeriedgvr 121 fskleghaak yfekvkkslk
asrtksyrha hnvavvaeks vaekdadfdr weawpketgl  181 gigttlleil egsvfyngep
vfmramrtyg gktiyylqts esvgqwisaf kehvaglspa  241 yapcvipprp wrtpfnggfh
tekvasrirl vkgnrehvrk ltgkgmpkvy kainalgntq  301 wqinkdvlav ieavirldlg
ygvpsfkpli dkenkpanpv pvefghlrgr elkemlspeq  361 wqqfinwkge carlytaetk
rgsksaavvr mvggarkysa fesiyfvyam dsrsrvyvqs  421 stlspgsndl gkallrfteg
rpvngvealk wfcinganlw gwdkktfdvr vsnvldeefq  481 dmcrdiaadp ltftqwakad
apyeflawcf eyaqyldlvd egradefrth lpvhqdgscs  541 gighysamlr devgakavnl
kpsdapgdiy gavaqvvikk nalymdadda ttftsgsvtl  601 sgtelramas awdsigitrs
ltkkpvmtlp ygstrltcre -svidyivdle ekeaqkavae  661 grtankvhpf eddrgdyltp
gaaynymtal iwpsisevvk apivamlcnir qlarfaakrn  721 eglmytlptg fileqkimat
emlrvrtclm gdikmslgve tdivdeaamm gaaapnfvhg  781 hdashlilty celvdkgvts
iavihdsfgt hadntltlrv alkggmvamy idgnalgkll  841 eehevrwmvd tgievpeqge
fdlneimdse yvfa T3 DNA dependert RNA polymerase: swissprot accession number
P07659 protein sequence: SEQUENCE ID NO. 2 1 mniieniekn dfseielaai
pfntladhyg salakeqlal ehesyelger rflkmlerqa  61 kageiadnaa akpllatllp
klttrivewl eeyaskkgrk psayaplgll kpeasafitl 121 kvilasltst nmttigaaag
mlgkaiedea rfgrirdlea khfkkhveeq lnkrhgqvyk  181 kafmgvvead migrgllgge
awsswdkett mhvgirliem liestglvel qrhnagnags  241 dhealglage yvdvlakrag
alagispmfq pcvvppkpwv aitgggywan grrplalvrt  301 hskkglmrye dvympevyka
vnlagntawk inkkvlavvn eivnwkncpv adipslerqe  



361 lppkpddidt neaalkewkk aaagiyrldk arvsrrisle fmlegankfa skkaiwfpyn  421
mdwrgrvyav pmfnpggndm tkglltlakg kpigeegfyw lkingancag vdkvpfperi  481
afiekhvddi lacakdpinn twwaeqdspf cflafcfeya gvthhglsyn cslplafdgs  541
csgighfsam lydevggrav nllpsetvqd iygivaqkvn eilkgdaing tpnemitvtd  601
kdtgeisekl klgtstlaqq wlaygvtrsv tkrsvmtlay gskefgfrgq vlddtigpai  661
dsgkglmftq pnqaagymak liwdavsvty vaaveamnwl ksaakllaae vkdkktkeil  721
rhrcavhwtt pdgfpvwqey rkplgkrldm iflgqfrlqp tintlkdsgi dahkqesgia  781
pnfvhsqdgs hlrmtvvyah ekygiesfal ihdsfgtipa dagklfkavr etmvityenn  841
dvladfysqf adqlhetqld kmpplpkkgn lnlgdilksd fafa - 3 E E B 2004 WO 00/01846
PCT/EP99/04718 pGN108: 42 SEQUENCE ID NO. 3
gttgtcgtaaagagugtttttammcmacaccgggtcctctctctctgccagcacagctcagtgttggctgtgtgc
tcgggctcctgccaccggcgg
cctcatcttcttcttcttcttctctcctgctctcgcttatcacttcttcattcaticttattccttttcatcatc
aaactagcamcttactttatttatttttttcaattttca  atmcagat
anwaaactacttgggttacagccgtcaacagatccccgggattggccaaaggacccaaaggtatgtttcgaaiga
tactaacataa
catagaacattttcaggaggacccttgcttggagggtaccggatgactgctccaaagaagaagcgtaagctcatg
aacacgattaacatcgctaagaa
cgacttctctgacatcgaactggctgctatcccgttcaacactctggctgaccattacggtgagcgmagctcgcg
aacagttggcccttgagcatgag
tcttacgagatgggtgaagcacgcttccgcaagatgtttgagcgtcaacttaaagctggtgaggttgcggataac
gctgccgccaagcctctcatcact
accctactccctaaga%attgcacgcatcaacgactggtttgaggaagtgaaagctaagcgcggcaagcgcccga
cagccttccagttcctgcaag
aaatcaagccggaagccgtagcgtacatcaccattaagaccactctggcttgcctaaccagtgctgacaatacaa
ccgttcaggctgtagcaagcgc
aatcggtcgggccatigaggacgaggctcgcttcggtcgtatccgtgaccttgaagctaagcacttcaagaaaaa
cgttgaggaacaactcaacaag
cgcgtagggcacgtctacaagaaagcatttatgcaagttgtcgaggctgacatgctctctaagggtctactcggt
ggcgaggcgtggtcttcgtggca
taaggaagactctattcatgtaggagtacgctgcatcgagatgctcattgagtcaaccggaatggttagcttaca
ccgccaaaatgctggcgtagtagg
tcaagactctgaga(:Utcgaactcgcacctgaatacgctgaggctatcgcaacccgtgcaggtgcgctggctgg
catctctccgatgttccaaccttg
cgtagttcctcctaagccgtggactggcattactggtggtggctattgggctaacggtcgtcgtcctctggcgct
ggtgcgtactcacagtaagaaagc
actgatgcgctacgaagacgtttacatgcctgaggtgtacaaagcgattaacattgcgcaaaacaccgcatggaa
aatcaacaagaaagtcctagcg
gtcgccaacgtaatcaccaagtggaagcattgtccggtcgaggacatccctgcgattgagcgtgaagaactcccg
atgaaaccggaagacatcgac
atgaatcctgaggctctcaccgcgtggaaacgtgctgccgctgctgtgtaccgcaagacaaggctcgcaagtctc
gccgtatcagccttgagttcatg
cttgagcaagccaataagmgctaaccataaggccatctggttcccttacaacatggactggcgcggttcgtgttt
acgctgtgtcaatgttcaacccgc
aaggtaacgatatgaccaaaggacgtcttacgctggcgaaaggtaaaccaatcggtaaggaaggttactactggc
tgaaaatccacggtgcaaactg
tgcgggtgtcgataaggtttcgtttcctgagcgcatcaagttcattgaggaaaaccacgagaacatcatggcttg
cgctaagtctccactggagaacac
ttggtgggctgagcaagattctccgttctgcttccttgcgttctgcmgagtacgctggggtacagcaccacggcc
tgagctataactgctcccttccgc
tggcgtttgacgggtcttgctctggcatccagcacttctccgcgatgctccgagatgaggtaggtggtcgcgcgg
ttaacttgcttcctagtgaaaccgt
tcaggacatctacgggattgttgctaagaaagtcaacgagattctgcaagcagacgcaatcaatgggaccgataa
cgaagtagttaccgtgaccgat
gagaacactggtgaaatctctgagaaagtcaagctgggcactaaggcactggctggtcaatggctggcttacggt
g ttactcgcagtgtgactaagc
gttcagtcatgacgctggcttacgggtccaaagagttcggcttccgtccaaacaagtgciggaagataccattca
gccagctattgattccggcaagggtc
tgatgttcactcagccgaatcaggctgctggatacatggctaagctgatttgggaatccgtgagcgtgacggtgg
tagctgcggttgaagcaatgaac  



tggc=agtctgctgctaagctgctggctgctgaggtcaaagataagaagactggagagattcttcgcaagcgttg
cgctgtgcattgggiaactcct
gatggtttccctgtgtggcaggaatacaagaagcctattcagacgcgcttgaacctgaigttcctcggtcagttc
cgcttacagcctaccattaacacca
acaaagatagcgagattgatgcacacaaacaggagtctggtatcgctcctaactttgtacacagccaagacggta
gccaccttcgtaagactgtagtg
tgggcacacgagaagtacggaatcgaatcM%cactgattcasgactccttcggtaccattccggctgacgctgcg
aacctgttcaaagcagtgcgc
gaaactatggttgacacatatgagtcttgtgatgtactggctgamctacgaccagttcgctgaccagttgcacga
gtctcaattggacaaaatgccagc
acttccggctaaaggtaacttgaacctccgtgacatcttagagtcggacttcgcgttcgcgtaagggcccactag
tcggccgtacgggccctttcgtct
cgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagc
ggatgccgggagcagacaagc
ccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtact
gagagtgcaccatatgcggtgt
gaaataccg"cagatgcgtaaggagaaaataccgcatcaggcggcctiaagggcctcgtgatacgcctattttta
taggttaatgtcatgataateat
ggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaaccc=tttgtttaM=taaatacattcaaa
tatgtatccgctcatgagacaat  .
aaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccg%tcgcccttattcc
cttttttgcggcatmgccttcctgtttt
tgctcacccagaaacgctggtgaaagtaaaagatgctgaagaicagttg88tgcacgagtgggnacatcgaactg
gatctcaacagcggtaagatc
cttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtatta
tcccgtattgacgccgggcaagagca
actcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacgga
tggcatgacagtaagagaattatg
cagtgctgccataaccatgagtgataacactgcggccascttacttctgacaacgatcggaggaccgaaggagct
aaccgcttttttgcacaacatgg
gggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacacca
cgatgcctgtagcaatggcaa
caacgttgcgcxaactattaactggcgaactacttactctagcmccggcaacaattaatagactggatggaggcg
g ataaagttgcaggaccacttc
tgcgctcggcccttccggctggctggmattgctgataaatctggagccggtgagcgtgggtctcgcggtatcatt
gcagcactggggccagatggt
aagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgct
gagataggtgcctcactgattaa
gcattggtaactgtcagaccaagmactcatatatactttagattgatttaaaacttcatmtaataaaaaggatct
aggtgaagatccmttgataatctca
tgaccaaaatcccttaacgtgagtmcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttga
gatccittttttctgcgcgtaatctg
ctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgmgccggatcaagagctaccaactctttttccga
aggtaactggcttcagcagagc
gcagataccaaatactgucttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctaca
tacctcgctctgctaatcctgttac
cagiggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgc
agcggtcgggctgaacggggg
gttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaa
gcgccacgcttcccgaaggg
agaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaac
gcctggtatctttatagtc
ctgtcgggtttcgccacctctgacugagcgtcgattmgtgatgctcgtcaggggggcggagcctatggaaaaacg
ccagcaacgcggccmnac
ggttcctggccttttgctggccmtgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtatt
accgcctttgagtgagctgataccgctc
gccgcagccgaacgaccgagcgcagcgagicagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctc
tccccgcgcgttggccg
attcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagt
tagctcactcattaggcacccca
ggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacag
ctatgaccatgattacgccaagctgt
aagtttaaacatgatcttactaactaactattctcamaaa=agagcttaaaaatggctgaaatcac
tcacaacgatggatacgctaacaacttggaa
atgaaataagcttgcatgcctgcagagcaaaaaaatactgcttticcttgcaaaattcggtgctttcticaaaga
gaaacmtgaagtcggcgcgagcat - 3 FEB 2004 WO 00/01846 - 43  PCTIEP99104718
ttccttctttgacttctctctttccgccaaaaagcctagcatttttattgataatttgattacacacactcagag
ttcttcgacatgataaagtgtttcattggcac
tcgccctaacagtacatgacaagggcggatiattatcgatcgatattgaagacaaactccaaatgtgtgctcatt
ttggagccccgtgtggggcagctg  



ctctcaatatattactagggagacgaggagggggaccttatcgaacgtcgcatgagccattcmcttctttatgca
ctctcttcactctctcacacauaat
cgattcatagactcccatattccttgatgaaggtgtgggtttttagctttttttcccgatttgtaaaaggaagag
gctgacgatgttaggaaaaagagaacg
gagccgaaaaaacatccgtagtaagtcttccttttaagccgacactttttagacagcattcgccgctagttttga
agtttaaatmaaaaaataaaaattag
tttcaatnUtMattactaaataggcaaaagttttttcaagaactctagaaaaactagcttaattcatgggtacta
gaaaaattcttgtmaaatnaatama
tcttugatgtaattacgagaagcttmtgaaaattctcaattaaaagaatttgccgatttagaataaaagtcttca
gaaatgagtaaaagctcaaattaga
agtttgtttttaaaggaaaaacacgaaaaaagaacactatttatctmcctccccgcgtaaaattagttgttgtga
taatagtgatccgctgtctamgcact
cggctcttcacaccgtgcttcctctcacttgacccaacaggaaaaaaaaacatcacgtctgagacggtgaattgc
cttatcaagagcgtcgtctctttca
cccagtaacaaaaaaaatttggmcmactttatatttatgtaggtcacaaasaaaaagtgatgcagttttgtgggt
cggttgtctccacaccacctccgc
ctccagcagcacacaatcatcttcgtgtgttctcgacgattccttgtatgccgcggtcgtgaatgcaccacattc
gacgcgcaactacacaccacactc
acmcggtggtattactacacgtcatcgttgttcgtagtctcccgctcmcgtccccactcactcctcattattccc
cttggtgtattgamutttaaatggta
caccactcctgacgtttctaccttcttgtmccgtccatttagamutctggaaamtmaaaatmaggccagagagtt
ctagttcttgttctaaaagtcta
ggtcagacatacamtctamctcatcaaaaaaaaagttgataaagaaaactggttattcagaaagagtgtgtctcg
ttgaaattgattcaaaaaaaaatt
cccacccctcgcttgmctcaaaatatgagatcaacggattttmcttctcgattcaattttttgctgcgctctgtc
tgccaaagtgtgtgtgtccgagcaaa
agatgagagaatttacaaacagaaatgaaaaaaagttggccaaataatgaagmtatccgagattgatgggaaaga
tattaatgttcmacggmgga
ggggagagagagatagatmcgcatcaaactccgccttttacatgtcttttagaatctaaaatagattmctcatca
tttttaatagaaaatcgagaaatta
cagtaatttcgcaatmcttgccaaaaatacacgaaamgtgggtctcgccacgatctcggtcttagtggttcattt
ggtttaaaagtttataaaatttcaaa
ttctagtgtttaatttccgcataattggacctaaaatgggtttttgtcatcatmcaacaagaaatcgtgaaaatc
ctgttgmcgcaatmcttttcaauata
cacgaaatatatggtaatttcccgaaatattgagggtctcgccacgatttcagtcacagtggccaggatttatca
cgaaaaaagttcgcctagtctcacat
ttccggaaaaccgaatctaaattagtmttgtcatcattttgaacaaaaaatcgagacatccctatagtttcgcaa
ttttcgtcgcttttctctccaaaaatga
cagtctagaattaaaattcgctggaactgggaccatgatatcttttctccccgtttttcattttattttttatta
cactggattgactaaaggtcaccaccaccg
ccagtgtgtgccatatcacacacacacacacacacaatgtcgagattttatgtgttatccctgcttgamcgttcc
gttgtctctctctctctattcatcttttg
agccgagaagctccagagaatggagcacacaggatcccggcgcgcgatgtcgtcgggagatggcgccgcctggga
agccgccgagagatatca
gggaagatcgtctgamctcctcggatgccacctcatctctcgagmctccgcctgttactccctgccgaacctgat
atttccc - 3 FEB 2004 WO 00/01846 PCT/EP99/04718 - 44  pGN105: SEQUENCE ID
NO. 4
aagcttgcatgcctgcaggccttggtcgactctagacacttttcagctacctagatacatggatatccccgcctc
ccaatccacccacccagggaaaaa
gaagggctcgccgaaaaatcaaagttatctccaggctcgcgcatcccaccgagcggttgacttctctccaccact
tttcatMaaccctcggggtacg
ggattggccaaaggacccaaaggtatgtttcgaatgatactaacataacatagaacattttcaggaggacccttg
cttggagggtaccgagctcagaa
aaaatgactgctccaaagaagaagcgtaaggtaccggtaatgaacacgattaacatcgctaagaacgacttctct
gacatcgaactggctgctatccc
gttcaacactctggctgaccattacggtgagcgtttagctcgcgaacagttggcccttgagcatgagtcttacga
gatgggtgaagcacgcttccgcaa
gatgtttgagcgtcaacttaaagctggtgaggttgcggataacgctgccgccaagcctctcatcactaccctact
ccctaagatgattgcacgcatcaa
cgactggmgaggaagtgaaagctaagcgcggcaagcgcccgacagccttccagttcctgcaagaaatcaagccgg
aagccgtagcgtacatca
ccattaagaccactctggcttgcctaaccagtgctgacaatacaaccgttcaggctgtagcaagcgcaatcggtc
gggccattgaggacgaggctcg
cttcggtcgtatccgtgaccttgaagctaagcacttcaagaaaaacgttgaggaacaactcaacaagcgcgtagg
gcacgtctacaagaaagcattta
tgcaagttgtcgaggctgacatgctctctaagggtctactcggtggcgaggcgtggtcttcgtggcataaggaag
actctattcatgtaggagtacgct
gcatcgagatgctcattgagtcaaccggaatggttagcttacaccgccaaaatgctggcgtagtaggtcaagact
ctgagactatcgaactcgcacct
gaatacgctgaggctatcgcaacccgtgcaggtgcgctggctggcatctctccgatgttccaaccttgcgtagtt
cctcctaagccgtggactggcatt  



actggtggtggctattgggctaacggtcgtcgtcctctggcgctggtgcgtactcacagtaagaaagcactgatg
cgctacgaagacgmacatgcct
gaggtgtacaaagcgattaacattgcgcaaaacaccgcatggaaaatcaacaagaaagtcctagcggtcgccaac
gtaatcaccaagtggaagcat
tgtccggtcgaggacatccctgcgattgagcgtgaagaactcccgatgaaaccggaagacatcgacatgaatcct
gaggctctcaccgcgtggaaa
cgtgctgccgctgctgtgtaccgcaaggacagggctcgcaagtctcgccgtatcagccttgagttcatgcttgag
caagccaataagtttgctaaccat
aaggccatctggttcccttacaacatggactggcgcggtcgtgttUcgccgtgtcaatgttcaacccgcaaggta
acgatatgaccaaaggactgctt
acgctggcgaaaggtaaaccaatcggtaaggaaggttactactggctgaaaatccacggtgcaaactgtgcgggt
gtcgataaggttccgttccctg
agcgcatcaagttcattgaggaaaaccacgagaacatcatggcttgcgctaagtctccactggagaacacttggt
gggctgagcaagattctccgttct
gcttccttgcgttctgcmgagtacgctggggtacagcaccacggcctgagctataactgctcccttccgctggcg
tttgacgggtcttgctctggcatc
cagcacttctccgcgatgctccgagatgaggtaggtggtcgcgcggttaacttgcttcctagtgagaccgttcag
gacatctacgggattgttgctaag
aaagtcaacgagattctacaagcagacgcaatcaatgggaccgataacgaagtagttaccgtgaccgatgagaac
actggtgaaatctctgagaaa
gtcaagctgggcactaaggcactggctggtcaatggctggctcacggtgttactcgcagtgtgactaagcgttca
gtcatgacgctggcttacgggtc
caaagagttcggcttccgtcaacaagtgctggaagataccattcagccagctattgattccggcaagggtccgat
gttcactcagccgaatcaggctg
ctggatacatggctaagctgatttgggaatctgtgagcgtgacggtggtagctgcggttgaagcaatgaactggc
ttaagtctgctgctaagctgctgg
ctgctgaggtcaaagataagaagactggagagattcttcgcaagcgttgcgctgtgcattgggtaactcctgatg
gtttccctgtgtggcaggaataca
agaagcctattcagacgcgcttgaacctgatgttcctcggtcagttccgcttacagcctaccattaacaccaaca
aagatagcgagattgatgcacaca
aacaggagtctggtatcgctcctaactttgtacacagccaagacggtagccaccttcgtaagactgtagtgtggg
cacacgagaagtacggaatcga
atctmgcactgattcacgactccttcggtaccattccggctgacgctgcgaacctgttcaaagcagtgcgcgaaa
ctatggttgacacatatgagtctt
gtgatgtactggctgatttctacgaccagttcgctgaccagttgcacgagtctcaattggacaaaatgccagcac
ttccggctaaaggtaacttgaacct
ccgtgacatcttagagtcggacttcgcgttcgcgtaagaattrcaactgagcgccggtcgctaccattaccaact
tgtctggtgtcaaaaataataggg
gccgctgtcatcagagtaagtttaaactgagttctactaactaacgagtaatatttaaatmcagcatctcgcgcc
cgtgcctctgacttctaagtccaatt
actcttcaacatccctacatgctctttctccctgtgctcccaccccctatttttgttattatcaaaaaaacttct
tcttaatttcmgttttttagcttctmaagtca
cctctaacaatgaaattgtgtagattcaaaaatagaattaattcgtaataaaaagtcgaaaaaaattgtgctccc
tccccccattaataataattctatccca
aaatctacacaatgMtgtgtacacttcttatgtttittttacttctgataaatttttmgaaacatcatagaaaaa
accgcacacaaaataccttatcatatgtt  acgtttcagtttatgaccgcaatt
mtttcttcgcacgtctgggcctctcatgacgtcaaatcatgctcatcgtgaaaaagttttggagtattmggaatt
m
caatcaagtgaaagtttatgaaattaatmcctgcmtgcttmgggggtttcccctattgtttgtcaagagmcgagg
acggcgtttttcttgctaaaatca
caagtattgatgagcacgatgcaagaaagatcggaagaaggmgggmgaggctcagtggaagg%agtagaagttga
taamgaaagtggagta
gtgtctatggggtttttgccUmatgacagaatacattcccaatataccaaacataactgtttcctactagtcggc
cgtacgggccctttcgtctcgcgcg
tmggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccg
ggagcagacaagcccgtca
gggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagag*
gcaccatatgcggtgtgaaata
ccgcacagatgcgtaaggagaaaataccgcatcaggcggccttaagggcctcgtgatacgcctattmataggtta
atgtcatgataataatggmctt
agacgtcaggtggcacttttcggggaaatgtgcgcggaacccctamgtttattmctaaatacattcaaatatgta
tccgctcatgagacaataaccct
gataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacamccgtgtcgcccttattccctttttt
gcggcatmgccttcctgttmgctca
cccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatct
caacagcggtaagatccttgag
agtmcgccccgaagaacgtmccaatgatgagcacmtaaagttctgctatgtggcgcggtattatcccgtattgac
gccgggcaagagcaactcg
gtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggca
tgacagtaagagaattatgcagtg
ctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccg
cmmgcacaacatgggggat
catgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatg
cctgtagcaatggcaacaacg
ttgcgcaaactattaactggcgaactacttactctagcttcccggCaacaattaatagactggatggaggcggat
aaagttgcaggaccacttctgcgct
cggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcag
cactggggccagatggtaagccc  



tcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagata
ggtgcctcactgattaagcattg
gtaactgtcagaccaagtttactcatatatacmagattgatttaaaacttcatmtaamaaaaggatctaggtgaa
gatccttmgataatctcatgacca
aaatcccttaacgtgagtmcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcct
ttttttctgcgcgtaatctgc tgctt
gcaaacaaaaaaaccaccgctaccagcggtggmgmgccggatcaagagctaccaactctttttccgaaggtaact
ggcttcagcagagcgcaga
taccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacc
tcgctctgctaatcctgttaccagtg
gctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcgg
tcgggctgaacggggggttcg - 3 FEB 2004 WO 00/01845 - 45  PCT/EP99/04718
tgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgcc
acgcttcccgaagggagaa
aggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcct
ggtatctttatagtcctgtc
gggtttcgccacctctgacttgagcgtcgattmgtgatgctcgtcaggggggcggagcctatggaaaaacgccag
caacgcggccumacggttc
ctggcctmgctggcctmgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgccm
gagtgagctgataccgctcgccg
cagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccc
cgcgcgttggccgattca  ttaatgcagctggcacgacaggtt
cccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctt
tacacmatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgac
catgattacgccaagctgtaagttt
aaacatgatcttactaactaactattctcatttaaattttcagagcttaaaaatggctgaaatcactcacaacga
tggatacgctaacaacttggaaatgaa  at 1 - 3 FEB 2004 WO 00/01846 PCT/EP99/04718
- 46  pGN400: SEQUENCE ID NO. 5
aagcttgcatgcctgcaggccttggtcgactctagacacttttcagctacctagatacatggatatccccgcctc
ccaatccacccacccagggaaaaa
gaagggctcgccgaaaaatcaaagttatctccaggctcgcgcatcccaccgagcggttgacttctctccaccact
mcauttaaccctcggggtacg
ggattggccaaaggacccaaaggtatgtttcgaatgatactaacataacatagaacatmcaggaggacccttgct
tggagggtaccgagctcccgg
gattaatacgactcactataccggtagaaaaaatgagtaaaggagaagaactmcactggagttgtcccaattctt
gttgaattagatggtgatgttaatg
ggcacaaattttctgtcagtggagagggtgaaggtgatgcaacatacggaaaacttacccttaaatttamgcact
actggaaaactacctgttccatgg
gtaagmaaacatatatatactaactaaccctgattamaaatmcagccaacacttgtcactacmctgttatggtgt
tcaatgcttctcgagatacccag
atcatatgaaacggcatgacttmcaagagtgccatgcccgaaggttatgtacaggaaagaactatattmcaaaga
tgacgggaactacaagacac
gtaagtttaaacagttcggtactaactaaccatacatatttaaattttcaggtgctgaagtcaagtttgaaggtg
atacccttgttaatagaatcgagttaaa
aggtattgamtaaagaagatggaaacattcttggacacaaattggaatacaactataactcacacaatgtataca
tcatggcagacaaacaaaagaat
ggaatcaaagttgtaagmaaacatgattttactaactaactaatctgatttaaatmcagaacttcaaaattagac
acaacattgaagatggaagcgttca
actagcagaccattatcaacaaaatactccaattggcgatggccctgtccttttaccagacaaccattacctgtc
cacacaatctgccctttcgaaagatc
ccaacgaaaagagagaccacatggtccttcttgagmgtaacagctgctgggattacacatggcatggatgaacta
tacaaatagcattcgtagaattc
caactgagcgccggtcgctaccattaccaacttgtctggtgtcaaaaataataggggccgctgtcatcagagtaa
gtttaaactgagttctactaactaa
cgagtaatatttaaamtcagcatctcgcgcccgtgcctctgacttctaagtccaattactcttcaacatccctac
atgctctttctccctgtgctcccaccc
cctattmgttattatcaaaaaaacttcttcttaatttcmgttttttagcttcttttaagtcacctctaacaatga
aattgtgtagattcaaaaatagaattaattcg
taataaaaagtcgaaaaaaattgtgctccctccccccattaataataattctatcccaaaatctacacaatgttc
tgtgtacacttcttatgttttttttacttctg  



ataaatttttmgaaacatcatagaaaaaaccgcacacaaaataccttatcatatgttacgmcagtttatgaccgc
aattmatttcttcgcacgtctgggc
ctctcatgacgtcaaatcatgctcatcgtgaaaaagtmggagtattmggaatmtcaatcaagtgaaagtttatga
aattaatmcctgcttttgcttmg
ggggmcccctattgmgtcaagagmcgaggacggcgtmtcttgctaaaatcacaagtattgatgagcacgatgcaa
gaaagatcggaagaagg
mgggmgaggctcagtggaaggtgagtagaagttgataamgaaagtggagtagtgtctatggggtttttgccttaa
atgacagaatacattcccaat
ataccaaacataactgmcctactagtcggccgtacgggccctttcgtctcgcgcgtttcggtgatgacggtgaaa
acctctgacacatgcagctcccg
gagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggc
gggtgtcggggctggctta
actatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaagga
gaaaataccgcatcaggcggc
cttaagggcctcgtgatacgcctamttataggttaatgtcatgataataatggtttcttagacgtcaggtggcac
ttttcggggaaatgtgcgcggaacc
cctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaa
taatattgaaaaaggaagagtatgagtatt
caacamccgtgtcgcccttattcccnnttgcggcatmgccttcctgtttttgctcacccagaaacgctggtgaaa
gtaaaagatgctgaagatcagtt
gggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacg
ttttccaatgatgagcacttttaaa
gttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattct
cagaatgacttggttgagtactcac
cagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgata
acactgcggccaacttacttctga
caacgatcggaggaccgaaggagctaaccgcmtttgcacaacatgggggatcatgtaactcgccttgatcgttgg
gaaccggagctgaatgaagc
cataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcga
actacuactctagcttcccggc
aacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggt
ttattgctgataaatctggagccg
gtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctaca
cgacggggagtcaggcaactat
ggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagttta
ctcatatatactttagattgatttaaa
acttcattmaamaaaaggatctaggtgaagatccmugataatctcatgaccaaaatcccttaacgtgagttttcg
ttccactgagcgtcagaccccg
tagaaaagatcaaaggatcttcttgagatccmtmctgcgagtaatctgctgcttgcaaacaaaaaaaccaccgct
accagcggtggmgmgccgg
atcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctag
tgtagccgtagttaggccaccactt
caagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataa
gtcgtgtcttaccgggttggactca
agacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcga
acgacctacaccgaactga
gatacctacagcgtgagcattgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcg
gcagggtcggaacaggag  agcgcacgagggagc
ttccagggggaaacgcctggtatcmatagtcctgtcgggmcgccacctctgacttgagcgtcgattmgtgatgct
cgtc
aggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggcctmgctggcctmgctcac
atgttctttcctgcgttatccc
ctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgca
gcgagtcagtgagcgaggaag
cggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggm
cccgactggaaagcgggc
agtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggct
cgtatgttgtgtggaattgtgagcgg
ataacaatttcacacaggaaacagctatgaccatgattacgccaagctgtaagmaaacatgatcttactaactaa
ctattctcatttaaatmcagagctt
aaaaatggctgaaatcactcacaacgatggatacgctaacaacttggaaatgaaat - 3 FEB 2004 WO
00/01846 - 47  PCT/EP99/04718 pGN401 SEQUENCE ID NO. 6
gatcccggcgcgcgatgtcgtcgggagatggcgccgcctgggaagccgccgagagatatcagggaagatcgtctg
amctcctcggatgccacct
catctctcgagmctccgcctgttactccctgccgaacctgatatttcccgttgtcgtaaagagatgtmtatttta
ctttacaccgggtcctctctctctgcc  



agcacagctcagtgttggctgtgtgctcgggctcctgccaccggcggcc
tcatcttcttcttcttcttctctcctgctctcgcttatcacttcttcattcattctt
attccnttcatcatcaaactagcatncttactttatttatttttttcaattttcaattttcagataaaaccaaac
tacttgggttacagccgtcaacagatccccg
ggattggccaaaggacccaaaggtatgmcgaatgatactaacataacatagaacattttcaggaggacccttgct
tggagggtaccggtagaaaaa
atgagtaaaggagaagaacttttcactggagttgtcccaattcttgttgaattagatggtgatgttaatgggcac
aaatt.tctgtcagtggagagggtga
aggtgatgcaacatacggaaaacttacccttaaatttatttgcactaciggaaaactacctgttccatgggtaag
tttaaacatatatatactaactaaccct
gattamaaattttcagccaacacttgtcactacmctgttatggtgttcaatgcttctcgagatacccagatcata
tgaaacggcatgacttmtaagagt
gccatgcccgaaggttatgtacaggaaagaactatattntcaaagatgacgggaactacaagacacgtaagttta
aacagttcggtactaactaaccat
acatamaaatmcaggtgctgaagtcaagtttgaaggtgatacccttgttaatagaatcgagttaaaaggtattga
nttaaagaagatggaaacanctt
ggacacaaattggaatacaactataactcacacaatgtatacatcatggcagacaaacaaaagaatggaatcaaa
gngtaagtttaaacttggacttac
taactaacggattatamaaatmcagaacttcaaaattagacacaacattgaagatggaagcgttcaactagcaga
ccattatcaacaaaatactccaa
ttggcgatggccctgtccttnaccagacaaccattacctgtccacacaatctgcccmcgaaagatcccaacgaaa
agagagaccacatggtccttct
tgagmgtaacagctgctgggattacacatggcatggatgaactatacaaatagcattcgtagaattccaactgag
cgccggtcgctaccattaccaac
ttgtctggtgtcaaaaataataggggccgctgtcatcagagtaagmaaactgagttctactaactaacgagtaat
atraaatmcagcatctcgcgccc
gtgcctctgacttctaagtccaattactcttcaacatccctacatgctctttctccctgtgctcccaccccctat
tmgttattatcaaaaaaacttcttcttaatt
tctttgttttttagcttcttttaagtcacctctaacaatgaaattgtgtagattcaaaaatagaattaattcgta
ataaaaagtcgaaaaaaattgtgctccctcc
ccccattaataataattctatcccaaaatctacacaatgttctgtgtacacttcttatgttttttttacttctga
taaatmttttgaaacatcatagaaaaaaccg
cacacaaaataccttatcatatgttacgmcagmatgaccgcaatttttamcttcgcacgtctgggcctctcatga
cgtcaaatcatgctcatcgtgaaa
aagtmggagtatttttggaanmcaatcaagtgaaagtttatgaaattaatmcctgcttttgctttttgggggttt
cccctattgtttgtcaagagtttcgag
gacggcgtttttcttgctaaaatcacaagtattgatgagcacgatgcaagaaagatcggaagaaggtttgggmga
ggctcagtggaaggtgagtag
aagngataamgaaagtggagtagtgtctatggggtttttgccttaaatgacagaatacattcccaatataccaaa
cacaactgtttcctactagtcggcc
gtacgggcccggtacccagctmgttccctttagtgagUnaattgcgcgcttggcgtaatcatggtcatagctgtt
tcctgtgtgaaattgttatccgct
cacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcac
attaattgcgttgcgctcactgc
ccgcmccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggmgcgtat
tgggcgctcttccgcttcc
tcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacgg
ttatccacagaatcaggggata
acgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgttmc
cataggctccgcccccct
gacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgmcc
ccctggaagctccctcgtg
cgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttct
catagctcacgctgtaggtatctcag
ttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatc
cggtaactatcgtcttgagtccaa
cccggtaagacacgacnatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggt
gctacagagttcttgaagtg
gtggcctaactacggctacactagaaggacagtamggtatctgcgctctgctgaagccagttaccttcggaaaaa
gagttggtagctcttgatccgg
caaacaaaccaccgctggtagcggtggttttmgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaag
aagatccmgatcttttctacg
gggtctgacgctcagtggaacgaaaactcacgnaagggatmggtcatgaganatcaaaaaggatcttcacctaga
tcctmaaattaaaaatgaag
ttttaaatcaatctaaagtatatatgagmaacttggtctgacagttaccaatgcttaatcagtgaggcacctatc
tcagcgatctgtctatttcgttcatccat
agttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgat
accgcgagacccacgctcaccg
gctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcc
tccatccagtctattaattgttgc
cgggaagctagagtaagtagttcgccagttaatagmgcgcaacgttgttgccattgctacaggcatcgtggtgtc
acgctcgtcgmggtatggcttc
attcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctcctt
cggtcctccgatcgttgtcagaagt
aagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaaga
tgcttttctgtgactggtgagtactcaa
ccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgc
cacatagcagaactttaaaagtg  



ctcatcattggaaaacgttctfcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaa
cccactcgtgcacccaactgatcttc
agcatcttttacmcaccagcgmctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcg
acacggaaatgttgaata
ctcatactcnccmttcaatattattgaagcatttatcagggnattgtctcatgagcggatacatatttgaatgta
magaaaaataaacaaataggggttc
cgcgcacatttccccgaaaagtgccacctaaattgtaagcgttaatattngttaaaattcgcgttaaamtmgtta
aatcagctcattttttaaccaataggc
cgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgngttccagmggaacaagag
tccactattaaagaacgtgga
ctccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttt
tttggggtcgaggtgccgtaaa
gcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaaag
gaagggaagaaagcgaa
aggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgc
gccgctacagggcgcgtc
ccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggc
gaaagggggatgtgctgcaag
gcgattaagttgggtaacgccagggtmcccagtcacgacgttgtaaaacgacggccagtgagcgcgcgtaatacg
actcactatagggcgaattg  gagctccaccgcggtggcggccgctctagaactagtg - 3 F E B 2004
WO 00/01846 PCT/EP"/04718  - 48  pGNIIO: SEQUENCE ID NO. 7
gatcctccaaaatcgtcnccgctc
tgaaaaacgaaagtggacctttgacatccgaaaaaatgggcgaaaaaatgaaattgagcntttgggtcgaaaa
aaatgtttttagaatgctgagaacacgttaaacacgaagatcatatttatmgagacccggatgctctgaaaatgt
ctgacatagatttaaaaaagcatat
atatantttcattttcaacgtgaaagttttgtgcaactttatagaatctcctattggcacattgttttttattta
actgaggcagM%tgaacaccttmgaaactt
tgaatctcMgaagtatactgtcgaaaagactgacttgagcgttcgaaatgccagaagaaaactataMgaatctcg
cgctaaattgagaaatgcaacc
gcgctccactggacaattggnaaaaaatttattcggaggcgacaacggtattttcgaaattgattttctgtgtat
tttctcattttttataaattcttctttgattt
atcgttcgtttgtgagaaatttaattgtattcaaacttttttatagtaagataccggtggtaccgctagccgtac
gaacccgggattggccaaaggaccca
aaggtatgtttcgaatgatactaacataacatagaacatmcaggaggacccttgcttggagggtaccggatgact
gctccaaagaagaagcgtaagc
tcatgaacacgattaacatcgctaagaacgacttctctgacatcgaactggctgctatcccgttcaacactctgg
ctgaccattacggtgagcgntagct
cgcgaacagttggcccttgagcatgagtcttacgagatgggtgaagcacgcttccgcaagatgtttgagcgtcaa
cttaaagctggtgaggttgcgga
taacgctgccgccaagcctctcatcactaccctactccctaagatgattgcacgcatcaacgactggtttgagga
agtgaaagctaagcgcggcaag
cgcccgacagccttccagttcctgcaagaaatcaagccggaagccgtagcgtacatcaccattaagaccactctg
gcttgcctaaccagtgctgaca
atacaaccgttcaggctgtagcaagcgcaatcggtcgggccattgaggacgaggctcgcttcggtcgtatccgtg
accttgaagctaagcacttcaa
gaaaaacgttgaggaacaactcaacaagcgcgtagggcacgtctacaagaaagcatttatgcaagttgtcgaggc
tgacatgctctctaagggtcta
ctcggtggcgaggcgtggtcttcgtggcataaggaagactctattcatgtaggagtacgctgcatcgagatgctc
attgagtcaaccggaatggttag
cttacaccgccaaaatgctggcgtagtaggtcaagactctgagactatcgaactcgcacctgaatacgctgaggc
tatcgcaacccgtgcaggtgcg
ctggctggcatctctccgatgttccaaccttgcgtagttcctcctaagccgtggactggcattactggtggtgge
tattgggctaacggtcgtcgtcctct
ggcgctggtgcgtactcacagtaagaaagcactgatgcgctacgaagacgnUcatgcctgaggtgtacaaagcga
ttaacattgcgcaaaacacc
gcatggaaaatcaacaagangtcctagcggtcgccaacgtaatcaccaagtggaagcattgtccggtcgagga.-
atccctgcgangagcgtgaa
gaactcccgatgaaaccggaagacatcgacatgaatcctgaggctctcaccgcgtggaaacgtgctgccgctgct
gtgtaccgcaagacaaggctc
gcaagtctcgccgtatcagccagagttcatgcttgagcaagccaataagtttgctaaccataaggccatctggtt
cccttacaacatggactggcgcg
gttcgtgtttacgctgtgtcaatgncaacccgcaaggtaacgatatgaccaaaggacgtcttacgctggcgaaag
gtaaaccaatcggtaaggaagg
ttactactggctgaaaatccacggtgcaaactgtgcgggtgtcgataaggtttcgtttcctgagcgcatcaagtt
caitgaggaaaaccacgagaacat
catggcttgcgctaagtctccactggagaacacttggtgggctgagcaagattctccgttctgcttccttgcgtt
ctgctttgagtacgctggggtacagc
accacggcctgagctataactgctcccttccgctggcgtttgacgggttngctctggcatccagcacttctccgc
gatgctccgagatgaggtaggtg  



gtcgcgcggttaacttgcttcctagtgaaaccgttcaggacatctacgggattgttgctaagaaagtcaacgaga
ttctgcaagcagacgcaatcaatg
ggaccgataacgaagtagttaccgtgaccgatgagaacactggtgaaatctctgagaaagtcaagctgggcacta
aggcactggctggtcaatggct
ggcttacggtgnactcgcagtgtgactaagcgttcagtcatgacgctggcttacgggtccaaagagncggcttcc
gtcaacaagtgctggaagatac
cattcagccagctattgattccggcaagggtctgatgttcactcagccgaatcaggctgctggatacatggctaa
gctgatttgggaatccgtgagcgt
gacggtggtagctgcggngaagcaatgaactggcttaagtctgctgctaagctgctggctgctgaggtcaaagat
aagaagactggagagancttc
gcaagcgttgcgctgtgcattgggtaactcctgatggtttccctgtgtggcaggaatacaagaagcctattcaga
cgcgcttgaaccagatgttcctcgg
tcagttccgcttacagcctaccattaacaccaacaaagatagcgagattgatgcacacaaacaggagtctggtat
cgctcctaactttgtacacagcca
agacggtagc"ccttcgtaagactgtagtgtgggcacacgagaagtacggaatcgaatcttttgcactgattcac
gactccttcggtaccattccggc
tgacgctgcgaacctgttcaaagcagtgcgcgaaactatggttgacacatatgagtcngtgatgtactggctgam
ctacgaccagncgctgaccag
ngcacgagtctcaanggacaaaatgccagcacttccggctaaaggtaacttgaacctccgtgacatcnagagtcg
gacttcgcgttcgcgtaaggg
ccctcgtcgagtcggtcacaatcacctgaaactccaaaggcagccagtgaggaacgtgaagaagaagaaaaagag
tcatctgaacaggmgantt
ctttctggtcaaaaagatgaaattattgattttcagccagatactcccaaaactagcagcgagaagtctgcaagt
cgttcacagtcgcccagagaatcgc
gggaagtgagccaagaggtatgtnucaaaaatcaataactgatcataantttattgtttggtgaatnaagaaaat
aatattcgaaaattcctctgaattat
caagattgcagtattaatttcgagaaaaattgagatattcatagagctattgtaaa=cttgatttcagactgaaa
cttcggaaaatcugaganatcaa
agaaaaggatgacggggatgatcagcctggcacaccgaacagctatagaagccgggaaacncaccagctccaaaa
aggtccaaggagaccag
gtttgtcaaaagcttcctgcgattaaactcatttcaantttcagagaatcagagtctcctgaaaaatccccggtt
cgttcaagatctcccagaaggtcttca
gcacgttccccgtcacgatctcctagacggcgccgagaaagaagctcagaaagaaagcaatccgaagagccagca
ccgctaccagagaaaaaga
agaaagagccgctggatattctacgaacaagaaccggaggagcatatanccacccgccaaacttcgacttatgca
acaacagattagtgataagca
aagtgaacagtatcagagaatgaattgggaaagaztgaagaaaaagattcacggattggttaacagagtcaacgc
gaagaatcttgttcaaangtca
gagaacttcttcaagagaatgtgattcgttcaaagtgagtgagaaaatcgaaggaaaaggaaagaattaatttaa
tttttcaggggacttctctgccgtg
acattattcaagctcaggcmctcaccaggattctctaacgtctatgcagcmggcggcagttatcaactcgaaanc
cctcatgtcggtgaacttcttctc
cgtcgtctgattgtacagttcaaaagaagtttccgtagaaatgacagaggcgtcacggtgaacgtgatcaaattc
atcgcacatttgattaatcaacaag
ttgctcacgaagttcttgcgctggaaatcatgattctgatgcttgaagaaccaactgatgattcagttgaagtcg
ccattgcgttcctgaaagagtgtgga
gcaaagcttctggagattgctccagcagctcttaacagtgtctacgaccgtcttcgtgcaattctcatggaaact
gaaagatcggaaaatgcactggatc
gacgtattcagtatatgattgagactgcaatgcagattcgaaaggacaaatttgcggtaaggtagaatatataaa
tagtttattagaaaaaaataaatiag
aataattlaaattcctactagccaatcaggcgacctttttgcgcatagttctanangaaaaatttggagaatttc
tcatattctcgctcggaaatctggaan
cgacgagatcnctggcttctgtgcagctgcatcgcmgtgctcccmctcgcttgtcttctgtgtacaccaagaacc
ttgttgagttcatcaactgaatct
gtgactggcttgttgctcactggatgcactagacgactgattctcgagaaatcagattgagttgcgattagggtg
acctagaaattgggaataatacgaa
ctmgaaaatattcaggaggattaaaaaaanattctcgacaatcctacaaatttacttangcaccatgttgctcca
acattmcattaaaagnutgaaaa
aatgtagaaaatcggaaanggcaamtcagaccatttttaagcattttcaaaaaaaaattgcagctgaaataaatg
tc atmcagataaatcgagcgatt
ttctgttgtctgacactagtttttaettttaaaaaatgttggaagaacatggtgcaataggtaatncatagaatn
ccatgtgttttttttcaattaaccaattatc
caaatcttccaaactcacatmgcggagctgggctatcaagaatctgctgcagtmtataagacgagcatctctgat
atcactgaaaattaatttmaatca
aaacmgaatatcaactaaacccacttattaactmtcgatcttctgtcgttcggtacgatgacggtgaagaagcca
attgtagtagttgamggttcaagt - 3 FEB 2004 W0 00101846 - 49 ` PCT/EP99/04718
cctttcggtgttgtacgtcagtgtcctgcaatgctanugttataacttaggcctaagattcaatttaatgaagtg
attaaatttgttctctgaacctcttaaga
tgatcttttggattagaaacstataagacaggtttacctatctattaaaaaacagatcaaaatagatacgaccaa
atcggataatccatgcctacctggcat
ctaggaacgtgttcnagaagatttcuu9taatcgutgaagaaataacaatttgatcgttggccagcaaaaatagg
gMmagtgggatagtgtttttat  



tagctaaccggaaaandatagmtttmgcaagaaaccactgaaaaccccctaattgtatacammggagcagcttct
ggtctmtgagcastaaaat
tcgataaaacagaatttaagtgtaaattgttcacamagtttctattnatcaaattttgttgctcaaaaacattcg
aagctgctctaaaaaaatgcattaaaaa
aggggttttcagtggttmcacattasaaaagctaatmaactaaaaatccatcatamccaactttgtcacaacaau
aaatgctggtcaaaatgtgttcg
aaaaaatgmmtMtaamttataamaaaaatagttttcmcgctgggacacatacattmgggcgtaaattttcagttc
aaamccatttttacaaccat
aatcataaagctacgtctgatctctctcgcacttacctgcgcctgattcgaaagaacaaccgugccaaaagaaca
agaagaacaagcacgtagttgt
ggtagtggacgttcatcacgcaatactgaccaatggtcgtggggtctcactttccgtactattgagagaggggag
actgaagatggcaattgaggaca
gtgtcttcgacgcacgcatgcatccataagcataatccaggagggatggagagaaaaatcttgmctaagcccctc
ccmgtaatacatacacatatct
aataccgaagaatggctuttgaatggacgtcagctgttgctgtagttgccaaggcatcatcgatgaaataactga
aagaaagaattaaataattattgc
aggcgtatccggcggtcattgaagacttggacttgattgaggaggaggatcagatcatccatacacnaamggagg
atgcggttgatccggaaaatg
ggcttagtaagtgactgaccacacgcggggggcattaamaataaattgaattccatttcagatgtgttcaaacta
gatccagaattcgaaaagaacga
ggaggtttatgaggagatccgtaaggaaatcattggaaacgccgatatttcggatgaggatggtggcgacgagng
gatgatgaagaagagggugt
gatgtggaagaggctccgaagaagactacagagatuttgataatactgatcagaattgactgcmcagaaggtatt
cattttgagttttgggccggcaa
atctgtaagttgccggttgccgaaaamgctgaatttgccggaaaaaaaaattccggaamanUaaaacttmgtaaa
aattaaattaaamgcaactt
ttcagagaagtctacctgacaatgcaatcatctttggactaccaagaagctgctcacaaattgctgaaaatgaag
attccagacagcatgcaggtcagc
gatgttgcaaagaaaaatmcgaccaaaaaaaccaaccaatcauaaatttaaaaaaaaactccgttttmcnnt=at
acgagaaaaaccaaaaaa
atgtattmgccaaattcuaaatactatccccgaiatmcaatattttctcmcagaacgaactctgcgcgatgcttg
tcgattgttgtgctcaacagcgta
cctacgagcgattctacggaatgctcatcgaacgtttctgccgacttcgcctcgaataccagcaatactttgaaa
agctctgccaggacacgtattccac
gattcaccgaattgacatcacaaaactgcggaamggctcgccttattgctcamgctctcgacggatgctattgac
tggaagatttiggccgatatgaa
aatgaccgaagaggacacaacttcttctggcagaatctatattaaatatatamaatgaacttgtggaggcgatgg
gaatggttaaacttcattcgagag
ttactgatccgtgagmcctagagagagttgtmcgtattcaattttccctanttcagaacmggctcattgctttgt
tggattattcccacgaactaatccg
aacagcgcacgatmcgatcaacncttcacaatgattggattgggtggmgacgttggaacttcgtgaatggctggc
aaagggtctcaagaagaaga
agggaatgctggatcagttgaaggccgaatcaagctcagattcatcgtcgtcttcggattcgtcagactcgtctg
attcttcggattctgacgattcatcc
gactcgtcttcagaticctcatcttcttcagaatcagagccagaaccaccgaagaaaaagaagaagaagaacagt
gaagagagttccaaaaagaag
gaaaaagagaatattggtcgacgggatcgtggagacaagagagctgaacgtcatcgtgatcaaagtgtggagasc
aaggacaaggatcgtcgacg
tcgccaggattctgacgaaaatcgtcggccagaacgaggagatgaccgcaaggatcggagtaaagatcgtcgtcg
tcaagactcggatgatgagg
atcggaaaggtcgtgaacgtcgggaagattcaggggaaagacgtcgcggagatcgggatcgacgtgatcgaaaca
aggatcaggaggatcaccg
tgaagatcgccgtgaccgaagcaaggatcgtgaggatcgacgtgatcgccgtcgtcatgactctgatgatgatcg
taaaactcgtcgggatagaagt
gaagagcgaggaggacgtcgtcgtgaagtggaatcggatgatcgacgccgacgtcgttgaatmcasattttaaat
actgaatamgummcctatt
atttatttattctctttgtgtnumcttgcmctaasaaattaaticaatccaaatctaaacatgagcggmttmctc
tttccgtctcccaattcgtattccgct
cctctcatctgaacacaatgtgcaagmamatcttctcgctttcatttcatuggacgtggggggaattggtggaag
ggggaaacacacaaaaggatg
atggaaatgaaataaggacacacaatatgcaacaacattcaattcagaaatatggaggaaggtttaaaagaaaac
ataaaaatatatagaggaggaa
ggaaaactagtaaaaaataagcaaagaaattaggcgaacgatgagaatigtcctcgcttggcaaatgcgaatccg
tatggagaggcacgtttggcga  aggcaaatgttcggtatggagatctgtaaaaatt
uagttgaaamggtgttgctcttttacaaaatmccgamtcgcttgaaattacggtgccaggict
cgacacgtcttccaamttcaaattcaaaagagccmaatgggctgtagngctaatttctcgttmgaaaattmcttc
cgttuatcgaaamgatgum
tatttatgattttcaataaantcaaagaaactggtgaaaactcggaaaattgtgaactacagtaatccaatcctt
aaaggcgcacaccttttaaatgtccgc
cccaatacgatatttttttaagattcgctagagcggccgccaccgcggtggagctccaattcgccctatagtgag
tcgtattacaattcactggccgtcgt
macaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccccttcgccagct
ggcgtaatagcgaagaggccc
gcaccgatcgcccttcccaacagttgcgtagcctgn%gcgaatgggacgcgccctgtagcggcgcattaagcgcg
gcgggtgtggtggttacgc
gcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgt
tcgccggcmccccgtcaagctcta  



aatcgggggctcccttugggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatg
gttcacgtagtgggccatcgccct
gatagacggttmcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaaca
ctcaaccctatctcggtctattctttt
gatttataagggattttgccgamcggcctattggttaaaaaatgagctgatttaacaaaaamaacgcgaatttta
acaaaatattaacgtttacaamca
ggtggcacnttcggggaaatgtgcgcggaacccctaMgmatttttctaaatacattcaaatatgtatccgctcat
gagacaataaccctgataaatgc
ttcaataatattgaaaaaggaagagtatgagtattcaacamccgtgtcgcccnattcccttttttgcggcatttt
gccttcctgttmgctcacccagaaac
gctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcgg
taagatccngagagtmcgcc
ccgaagaacgtmccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccggg
caagagcaactcggtcgccgcat
acactattctcagaatgacttggngagtactcaccagtcacagaaaagcatcttacggatggcatgacaguagag
aattatgcagtgctgccataag
catgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttmttcaca
acatgggggatcatgtaactcg
ccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaat
ggcaacaacgttgcgcaaact
attaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcagg
accacttctgcgctcggcccttcc
ggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcangcagcactggggcca
gatggtaagccctcccgtatcgt
a$ttatctacacgacgggcagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcact
gattaagcattggtaactgtcag
accaagtttactcatatatactnagangamaaaacttcatttttaatnaaaaggatctaggtgaagatccttmga
taatctcatgaccaaaatcccttaa
cgtgagtmcgttccacrgagcgtcagaccccgtagaaaagatcaaaggatcttcngagatcctttttttctgcgc
gtaatctgctgcttgcaaacaaaa
aaaccaccgctaccagcggtggtttgmgccggatcaagagctaccaactctttttccgaaggtaactggcttcag
c agagcgcagataccaaatact
gtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgcta
atcctgttaccagtggctgctgccag
tggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaac
ggggggttcgtgcacacagcc - 3 FEB 2004 WO 00/01946 5o _ PGT/EP99/04718
cagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccga
agggagaaaggcggacagg
tatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggggaacgcctggtatctttat
agtcctgtcgggtttcgccac
ctctgacttgagcgtcgatttttgtgatgctcgtcaggggggccgagcctatggaaaaacgccagcaacgcggcc
tttttacggttcctggccttttgct
ggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgag
ctga taccgctcgccgcagccgaacga
ccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggc
cgattcattaatgcagctg
gcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttacctcactcattaggc
accccaggctttacactttatgct
tccggctcctatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgc
caagctcggaattaaccctcactaa  agggaacaaaagctgggggg WO 00/01916 PCT/EP99/04719
51_ pAS2-cyh2-HA+bothT7-final SEQUENCE ID NO. 8
gatccgtcgacagatctccctatagtgagtcgtattactgcagccaagctaattccgggcgaamcttatgattta
tgatettta:tattaaataagttataaaaaaa
ataagtgtatacaaamtaaagtgactcttaggttttaaaacgaaaattcttgttcttgagtaactctttcctgta
ggtcaggttgctttctcaggtatagcatgaggt
cgctcttattgaccacacctctaccggcatgcaagcttggcgtaatcatggtcatagctgtttcctgtgtgaaat
tgttatccgctcacaattccacacaacatac
gagccggaagcataaagtgtaaagcctggggtgcctaatgagtgaggtaactcacattaattgcgttgcgctcac
tgcccgct=cagtcgggaaacctgt
cgtgccagctggauaatgaatcggccaacgcgcggggagaggcggmgcgtattgggcgctcttccgcttcctcgc
tcactgactcgctgcgctcggtcg
ttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcag
gaaagaacatgtgagcaaaaggcc  



agcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatc
acaaautcgacgctcaagtcagag
gtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttcc
gaccctgccgcttaccggatacctgtc
cgcctttctcccttcgggugcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgtt
cgctccaagctgggctgtgtgcacgaac
cccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttat
cgccactggcagcagccactggtaaca
ggattagcagagcgaggtatgtaggcggtgctacagagtt=gaagtggtggcctaactacggctacactagaagg
acagtatttggtatctgcgctctgct
gaagccagttaccttcggeaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggm
mgtttgcaagcagcsgattacgcgc
agaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagaggaacgaaaactcacgt
taagggattttggtcatgagattatcaaa
aaggatcttcacctagatccttttaaattaaaaatgaagmtaaatcaatctaaagtatatatgagtaaacttggt
ctgacagtta ccaatgcttaatcagtgaggc
acctatctcagcgatctgtctatttcgttcatccatagngcctgactccccgtcgtgtagataactacgatacgg
gagggcttaccatctggccccagtgctgc
aatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcg
cagaagtggtmtgcaactttatcc
gcctccatccagtctannttgttgccgggaagctagagtaagtagacgccagttaatagMgcgcaacgttgttgc
cattgctacaggcatcgtggtgtca
cgctcgtcgtnggtatggctuattcagctccggttcccaacgatcaaggcgagttaratgatcccccatgttgtg
caaaaaagcggttagctccttcggtcct
ccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttact
gtcatgccaiccgtaagatgctittctgtgac
tggtgagtactcaaccaagtcanctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgg
gataataccgcgccacatagcagaac
mnaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttc
gatgtaacccactcgtgcocccaactg  at
cttcagcatcttnacmcaccagcgmctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagg
gcgacacggaaatgttgaat
actcatactcttcctaucaatattattgaagcatttatcagggttattgtctcstgagcggatacatatttgaat
gtatttagaaaaataaacaaataggggttccgc
gcacamccxgaaaagtgccacctgaacgaagcatctgtgcttcatmgtagaacaaaaatgcaacgcgagagcgct
aan=aaacaaagaatctga
gctgcattmacagaacagaaatgcaacgcgaaagcgctatmaccaacgaagaatctgtgcttcattmgtaaaaca
aaaatgcaacgcgagagcgctaa  tttttcaaac^
agaatctgagctgcattmacagaacagaaatgcaacgcgagagcgctattttaccaacaaagaatctatacttct
tttttgttctacaaaaatg
catcccgagagcgctattmctaacaaagcatcttagattacimmctccmgtgcgctctataatgcagtctcttga
taacmttgcactgtaggtccgttaag  g
gngaaggctactttggtgtctattttctcttccataaaaaaagcctgactccacttcccgcgtttactgattact
agcgaagctgcgggtgcamwcaag
ataaaggcatccccgattatattctataccgatgtggattgcgcatactttgtgaacagaaagtgatagcgugat
gattcttcattggtcagaaaattatgaacg
gmcttctattttgb=utatactacgtataggaaatgtnacattttcgtattgttttcgattcactctatgaatag
ttcttactacaattmttgtctaaagagtaatac
tagagataaacataaaaaatgtagaggtcgagtttagatgcaagttcaaggagcgaaaggtggatgggtaggtta
tatagggatatagcacagagatatata
gcaaagagatacmtgagcaatgmgtggaagcggtattcgcaatamtagtagctcgttacagtccggtgcgttttt
ggtttmgaaagtgcgtcttcagagc
gcttttggtMcaaaagcgctctgaagttcctatacmctagagaataggaacttcggaataggaacttcaaagcgt
ttccgaaaacgagcgcttccgaaaat
gcaacgcgagctgcgcacatacagctcactgttcacgtcgcacctatatctgcgtgttgcctgtatatatatata
catgagaagaacggcatagtgcgtgtttat
gcttaaatgcgtacttatatgcgtctanutgtaggatgaaaggtagtctagtacctcctgtgatattatcccatt
ccatgcggggtatcgtatgcttccttcagca
ctacccmagctgttctatatgctgccactcctcaattggattagtctcatccttcaatgctatcatttccmgata
ttggatcatattaagaaaccattattatcatga
cattaacctataaaaataggcgtatcacgaggcccmcgtctcgcgcgtttcggtgatgacggtgaaaacctctga
cacatgcagctcccggagacggtca
cagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggg
gctggcttaactatgcggcatcag
agcagattgtactgagagtgcaccatagatcaacgacattactatatatataatataggaagcamaatagacagc
atcgtaatatatgtgtacmgcagttatg
acgccagatggcagtagtggaagatattctttattgaaaaatagcttgtcacc=cgtacaatcttgatccggagc
=ctttttttgccgattaagunuttcg
gtcgaaaaasgaaaaggagagggccaagagggagggcattUtWtattgagcacgtgagtatacgtgattaagcac
acaaaggcagcttggagtatg
tctgttattaattteacaggtagttctggtccattggtgaaagtttgcggcugcagagcacagaggccgcagaat
gtgctctagattccgatgctgacttgctg
ggtattatatgtgtgcccaatagangagaacaangacccggttattgcaaggaaaatttcaagtcttgtaaaagc
atataaaaatagttcaggcactccgaa
atacttggttggcgtgtttcgtaatcaacctaaggaggatgttttggctctggtcaatgattacggcattgatat
cgtccaactgcatggagatgagtcgtggca
agaataccaagagttcctcggm$ccagttattaaaagactcgtatttccaasagactgcaacatactactcagtg
cagcttcacagaaacctcattcgtttatt  



cccttgmgattcagaagcaggtgggacaggtgaactmggattggaactcgatttctgactgggttggaaggcaag
agagccccgaaagcatacamtat
gttagctggtggactgacgccagaaaatgttggtgatgcgcttagutaaatggcgttattggtgttgatgtaagc
ggaggtgtggagacaaatggtgtaaaa
gacutaacaaaatagcaaatttcgtcaaaaatgctaagaaataggttattactgagtagtatttatttaagtatt
gmgtgcacngccgatctatgcggtgtgaa
ataccgcacagatgcgtaaggagaaaataccgcatcaggaaaagtaaacgttaatatntgttaaaattcgcgtta
aattmgttaaatcagctcamtnaacc
aataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagmgg
aacaagagtccactattaaagaacgt
ggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcaccctaatcaag
ttmtggggtcgaggtgccgtaaag
cactaaatcggmcctaaagggagcccccgatttagagcngacggggaaagccggcgaacgtggcppnggaaggga
agaaagcgaaaggag
cgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgc
tacagggcgcgtcgcgccattcg
ccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaaggg
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gggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtcgtccaagctttcgcgagctcgaga
tcccgagctttgcaaattaaagccttc
gagcgtcccaaaaccttctcaagcaaggttttcagtataatgttacatgcgtacacgcgtctgtacagaaaaaaa
agaaaaatttgaaatataaataacgttctt
aatastaacataactataaaaaaataaatagggacctagacttcaggttgtctaactccttccttttcggttaga
gcggatgtggggggagggcgtgaatgtaa
gcgtgacataactaattacatgatatcctmgttgtttccgggtgtacaatatggacttcctcttttctggcaacc
aaacccatacatcgggattcctataatacctt
cgttggtctccctaacatgtaggtggcggaggggagatatacaatagaacagataccagacaagacataatgggc
maacaagacucaccaattacactg
cctcatigatggtggtacataacgaactaatactgtagccctagacttgatagccatcatcatatcgaagtttca
ctaccctttttccamgccatctattgaagta
ataataggcgcatgcaacttcttttctttttmtcttttctctctcccccgttgttgtctcaccatatccgcaatg
acaaaaaaaatgatggaagacactaaaggaaa
aaattaacgacaaagacagcaccaacagatgtcgttgttccagagctgatgaggggtatcttcgaacacacgaaa
ctttttccttccttcattcacgcacacta
ctctctaatgagcaacggtatacggccttccttccagttacttgaatttgaaataaaaaaagtttgccgctttgc
tatcaagtataaatagacctgcaattattaatc
tmgtttcctcgtcattgttctcgttccctttcttccttgtttctttttctgcacaatatttcaagctataccaag
catacaatcaactccaagcttgaagcaagcctcct
gaaagatgaagctactgtcttctatcgaacaagcatgcgatatttgccgacttaaaaagctcaagtgctccaaag
aaaaaccgaagtgcgccaagtgtctga
agaacaactgggagtgtcgctactctcccaaaaccaaaaggtctccgctgactagggcacatctgacagaagtgg
aatcaaggctagaaagactggaaca
gctatttctactgaumcctcgagaagaccttgacatgatmgaaaatggattctttacaggatataaaagcattgt
taacaggattamgtacaagataatgtg
aataaagatgccgtcacagatagattggcttcagtggagactgatatgcctctaacattgagacagcatagaata
agtgcgacatcatcatcggaagagagt
agtaacaaaggtcaaagacagttgactgtatcgccggaattcttaatacgactcactatagggcatatggccatg
gaggccccggg - 3 F E. B 2004 - WO 00/01846 - 53 PCT/EP99/04718
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gatccgtcgacagatctccctatagtgagtcgtattactgcagagatctatgaatcgtagatactgaaaaacccc
gcaagttcacttcaactgtgcatcgtgca
ccatctcaatttctitcatttatacatcgttttgccttctmatgtaactatactcctctaagtttcaatcttggc
catgtaacctctgatctatagaatttt#aaatgacta
gaattaatgcccatctttttmggacctaaattcttcatgaaaatatattacgagggcttattcagaagcmggact
tcncgccagaggmggtcaagtctccaa
tcaaggttgtcggcttgtctaccttgccagaaatttacgaaaagatggaaaagggtcaaatcgttggtagatacg
ttgttgacacttctaaataagcgaamctt
atgamatgatttttanattaaataagttataaaaaaaataagtgtatacaaattttaaagtgactcttaggtmaa
aacgaaaancttgttcttgagtaactcmcc
tgtaggtcaggttgctttctcaggtatagcatgaggtcgctcttattgaccacacctctaccggcatgcccgaaa
ttcccctaccctatgaacatattccattttgt
aatttcgtgtcgmctattatgaatttcatttataaagtttatgtacaaatatcataaaaaaagagaatcttttta
agcaaggattttcttaacncticggcgacagca
tcaccgacttcggtggtactgttggaaccacctaaatcaccagttctgatacctgcatccaaaaccutttaactg
catcttcaatggccttaccttcttcaggcaa  



gttcaatgacaamcaacatcattgcagcagacaagatagtggcgatagggtcaaccttancmggcaaatctggag
cagaaccgtggcatggttcgtaca
aaccaaatgcggtgttcttgtctggcaaagaggccaaggacgcagatggcaacaaacccaaggaacctgggataa
cggaggcttcatcggagatgatatc
accaaacatgttgctggtgattataataccatttaggtgggttgggttcttaactaggatcatggcggcagaatc
aatcaattgatgttgaaccttcaatgtagga
aattcgttcttgatggtttcctccacagttmctccataatcugaagaggccaaaacattagctttatccaaggac
caaataggcaatggtggctcatgttgtag
ggccatgaaagcggccattcttgtgattcntgcacttctggaacggtgtattgttcactatcccaagcgacacca
tcaccatcgtcttcctttctcttaccaaagt
aaatacctcccactaattctctgacaacaacgaagtcagtacctttagcaaattgtggcttgauggagataagtc
taaaagagagtcggatgcaaagttacat
ggtcttaagttggcgtacaattgaagttctttacggattttggtaaaccttgttcaggtctaacactacctgtac
cccatttaggaccacccacagcacctaacaa  a
acggcatcaaccttcaggaggcttccagcgcctcatctggaagtgggacacctgtagcatcgatagcagcaccac
caattaaatgatMcgaaatcgaac
ngacattggaacgaacatcagaaatagcmaagaaccttaatggcttcggctgtgatttcttgaccaacgtggtca
cctggcaaaacgacgatcncttaggg
gcagacattagaatggtatatccngaaatatatatatatattgctgaaatgtaaaaggtaagaaaagttagaaag
taag acgattgctaaccacctattggaaa
aaacaataggtccttaaataatattgtcaacttcaagtattgtgatgcaagcamagtcatgaacgcttctctatt
ctatatgaaaagccggttccggcctctcac
ctttcctnttctcccaatttncagttgaaaaaggtatatgcgtcaggcgacctctgaaattaacaaaaaatncca
gtcatcgaatttgattc%tgcgatagcgc
ccctgtgtgnctcgttatgttgaggaaaaaaataatggttgctaagagattcgaactcttgcatcttacgatacc
tgagtattcccacagttggggatctcgactc
tagctagaggatcaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccaca
caacatacgagccggaagcataaagtgtaa
agcctggggtgcctaatgagtgaggtaactcacattaattgcgttgcgctcactgcccgcmccagtcgggaaacc
tgtcgtgccagctggattaatgaatc
ggccaacgcgcggggagaggcggmgcgtangggcgctcttccgcttcctcgctcactgactcgctgcgctcggtc
gttcggctgcggcgagcggtatc
agctcactcaaaggcggtaatacggnatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggc
cagcaaaaggccaggaaccgta
aaaaggccgcgttgctggcgmttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcag
aggtggcgaaacccgacaggact
ataaagataccaggcgmccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacc
tgtccgccmctcccncgggaagcg
tggcgcmctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcac
gaaccccccgttcagcccgaccgctg
cgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactgg
taacaggattagcagagcgaggtatgt
aggcggtgctacagagttcngaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgct
ctgctgaagccagttaccttcggaaaa
agagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggttnmgmgcaagcagcagattacgcg
cagaaaaaaaggatctcaagaa
gatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgnaagggatmggtcatgagatta
tcaaaaaggatcttcacctagatccmt
aaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcnntca
gtgaggcacctatctcagcgatctgtctatt
tcgncatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagt
gctgcaatgataccgcgagacccacg
ctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaacttt
atccgcctccatccagtctattaattgt
tgccgggaagctagagtaagtagttcgccagttaatagmgcgcaacgttgttgccattgctacaggcatcgtggt
gtcacgctcgtcgmggtatggcttca
ncagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcg
gtcctccgatcgngtcagaagtaagtt
ggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgctt
ttctgtgactggtgagtactcaaccaagtcat
tctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagca
gaactttaaaagtgctcatcattggaaa  acgttcttcggggcgaaaactctcaaggatcttaccgctg
tgagatccagncgatgtaacccactcgtgcacccaactgatcttcagcatcmtacmcacc
agcgmctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaat
actcatactcttccttmcaatatt
attgaagcamatcagggttangtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatagggg
ttccgcgcacatttccccgaaaagtgcc
acctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtct
cgcgcgmcggtgatgacggtgasaacct
ctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcaggg
cgcgtcagcgggtgttggcgggt
gtcggggctggcnaactatgcggcatcagagcagattgtactgagagtgcaccataacgcatttaagcataaaca
cgcactatgccgttcttctcatgtatat
atatatacaggcaacacgcagatataggtgcgacgtgaacagtgagctgtatgtgcgcagctcgcgttgcatmcg
gaagcgctcgttttcggaaacgcttt
gaagttcctattccgaagttcctattctctagctagaaagtataggaacncagagcgcnttgaaaaccaaaagcg
ctctgaagacgcactttcaaaaaacca  



aaaacgcaccggactgtaacgagctactaaaatattgcgaataccgcnccacaaacattgctcaaaagtatctct
ttgctatatatctctgtgctatatccctata
taacctacccatccaccmcgctccttgaacngcatctaaactcgacctctacammatgtttatct
ctagtattactctttagacaaaaaaattgtagtaagaac
tattcatagagtgaatcgaaaacaatacgaaaatgtaaacamcctatacgtagtatatagagacaaaatagaaga
aaccgttcataattnctgaccaatgaa
gaatcatcaacgctatcacmctgttcacaaagtatgcgcaatccacatcggtatagaatataatcggggatgccm
atcttgaaaaaatgcacccgcagctt
cgctagtaatcagtaaacgcgggaagtggagtcaggcttntnatggaagagaaaatagacaccaaagtagccttc
ttctaaccttaacggacctacagtgc
aaaaagttatcaagagactgcanatagagcgcacaaaggagaaaaaaagtaatctaagatgctttgttagaaaaa
tagcgctctcgggatgcatttttgtaga
acaaaaaagaagtatagattctttgttggtaaaatagcgctctcgcgttgcamctgttctgtaaaaatgcagctc
agancmgmgaaaaattagcgctctcg -3 FEB 2004 W0 00/01846 - 54  PCT/EP99/04718
cgttgcatttttgtmacaaaaatgaagcacagattcttcgttggtaaaatagcgctttcgcgttgcatttctgtt
ctgtaaaaatgcagctcagattctttgtttgaa
aaattagcgctctcgcgttgcatttttgttctacaantgaagcacagatgcttcgugcttgcatgcaacttcttt
tctttttttttctmctctctcccccgttgttgtct
caccatatccgcaatgacaaaaaaaatgatggaagacactaaaggaaaaaauaacgacaaagacagcaccaacag
atgtcgttgttccagagctgatga
ggggtatcttcgaacacacgaaacttmccttccttcattcacgcacactactctctaatgagcaacggtatacgg
ccttccttccagttacttgaatttgaaataa
aaaaagtugccgctttgctatcaagtataaatagacctgcaattattaatcttttgtttcctcgtcattgttctc
gttccctttcuccttgtttctttttctgcacaatattt
caagctataccaagcatacaatcaactccaagctttgcaaagatggataaagcggaattaattcccgagcctcca
aaaaagaagagaaaggtcgaattggg
taccgccgccaattttaatcaaagtgggaatattgctgatagctcattgtccttcacmcactaacagtagcaacg
gtccgaacctcataacaactcaaacan
ttctcaagcgcarcacaaccaattgcctcctctaacgttca%ataacttcatgaataatgaaatcacggctagta
aaattgatgatggtaataattcaaaaccac
tgtcacctggttggacggaccaaactgcgtataacgcgtttggaatcactacagggatgtttaataccactacaa
tggatgatgtatataactatctattcgatga
tgaagataccccaccaaacccaaaaaaagagatcgaattcttaatacgactcactatagggcccatggacgaaga
atccagttcattcttatgtacctatgctg
agaatcgtgccaataagaagccaatacttccttagatgatgcaataaatattaaaataaaacaaaacagaaggct
g  - 3 FEB 2004 WO 00/01846 PCT/EP99/04718  - 55  pGN205: SEQUENCE ID NO.
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ccggtggtaccgggccccccctcgaggtcgacggtatcgataagctttcgtcattgaaaagaaggataagaatgg
acgatgggaagaagctctcgtt
g1tcaggagatcagaaaacagcaactgttccaaatcttaaggagggagaagaatatcaattcagaatttctgctc
gtaacaaggctggaactggaga
tccttctgatccttctgatcgtgttgttgcgaagccaagaaaccttgctccaagaattcatcgtgaagatcmctg
atacaactgtcaaggtcggagccac
tctcaagttcattgttcatattgatggtgagccagcaccagatgtsetatggtcattcaatggaaaggaatcgga
gagagcaaggctcaaat[geese
tgagccatacatctcgagatttgctttgccaaaggcacttcgtaagcaaagtggaaaatataccatcactgcaac
caacattaatggaactgacagtgtc
actatcaatatcaaggtaaaaagcaagccaacgaaaccaaagggaccaatcgaggtaactgatgtcttcgaagat
cgtgcaactcttgactggaaac
caccagaggatgacggaggagagccaattgagttctatgaaattgaaaagatgaacaccaaggacggaatctggg
ttccatgtggacgtagtggag
atacccacttcacagtcgattcactcaacaagggagatcattacaagttccgtgtcaaggctgtcaac
agcgaaggaccttctgatccattggaaactg
naccgataUttggctaaaaatccatttgatcgtccagatagaccaggtcgtccagagccaactgattgggattct
gatcatgttgatctcaagtgggat
ccactagttctagaagcgctgctaagggggccctcgtcgagtcggtcacaattactqaaactccaaaggcagcca
gtgaggaacgtgaagaaga
agaaaaagagtcatctgaacaggtttgattttctttctggtcaaaaagatgaaattattgattttcagccagata
ctcccaaaactagcagcgagaagtct
gcaagtcgttcacagtcgcccagagaatcgcgggaagtgagccaagaggtatgttmcaaaaatcaataactgatc
ataatttttattgtttggtgaattt  



aagaaaataatattcgaaaattcctctgaattatcaagattgcagtattaatttcgagaaaaattgagatattca
tagagctattgtaaatmcttgatttcag
actgaaacttcggaaaatcaagagaaaatcaaagaaaaggatgacggggatgatcagcctggcacaccgaacagc
tatagaagccgggaaacttc
accagctccaaaaaggtccaaggagaccaggtttgtcaaaagcttcctgcgattaattctcatttcaatttttca
gagaatcagagtctcctgaaaaatcc
ccggttcgttcaagatctcccagaaggtcttcagcacgttecccgtcacgatctcctagacggcgccgagaaaga
agctcagaaagaaagcaatccg
aagagccagcaccgctaccagagaaaaagaagaaagagccgctggatattctacgaacaagaaccggaggagcat
atattccacccgccaaactt
cgacttatgcaacaacagattagtgataagcaaagtgaacagtatcagagaatgaattgggaaagaatgaagaaa
aagattcacggattggttaacag
agtcaacgcgaagaatcttgttcaaattgtcagagaacttcttcaagagaatgtgattcgttcaaagtgagtgag
aaaatcgaaggaaaaggaaagaat
taamaatttttcaggggacttctctgccgtgacattattcaagctcaggctttctcaccaggattctctaacgtc
tatgcagcttxggcggcagttatcaac
tcgaaattccctcatgtcggtgaacttcttctccgtcgtctgattgtacagttcaaaagaagmccgtagaaatga
cagaggcgtcacggtgaacgtgat
caaattcatcgcacatttgattaatcaacaagttgctcacgaagttcttgcgctggaaatcatgattctgatgct
tgaagaaccaactgatgattcagttga
agtcgccattgcgttcctgaaagagtgtggagcaaagcttctggagattgctccagcagctcaucagtgtctacg
accgtcttcgtgcaattctcatg
gaaactgaaagakggaaaatgcactggatcgacgtattcagtatatgattgagactgcaatgcagattcgaaagg
acaaamgcggtaaggtagaa
tatataaatagtttattagaaaaaaataaattagaataatttaaattcctactagccaatcaggcgacctttttg
cgcatagtutattattgaaaaatttggag
aatttctcatattctcgctcggaaatctggaattcgacgagatcttctggcttctgtgcagctgcatcgctttgt
gctccctttctcgcttgtcttctgtgtaca
ccaagaaccttgttgagttcatcaactgaatctgtgactggcttgttgctcactggatgcactagacgactgatt
ctcgagaaatcagattgagttgcgatt
agggtgacctagaaattgggaataatacgaacttttgaaaatattcaggaggattaaaaaaattattctcgacaa
tcctacaaamuttattgcaccatgt
tgctccaacatttttmnaaaagmtatgnuaatgtagaaaatcggaaattggcaattttcagaccatttttaagca
ttttcaaaaaaaaattgcagctga
aataaatgtcattttcaptaaatcgagcgattttctgttgtctgacactagt=gttttaamaatgttggaagaac
atggtgcaataggtaatttcatag
aatttccatgtgttttttttcaattaaccaattatccaaatcttccaaactcats[mgcggagctgggctatcaa
gaatctgctgcagmtataagacgagc
atctctgatatcactgaaaattaamttaatcaaaacttgaatatcaactaaacccacttattnctttctcgatct
tctgtcgttcggtacgatgacggtgaa
gaagccaattgtagtagttgatttggttcaagtccmcggtgttgtacgtcagtgtcctgcaatgctatttagtta
taacttaggcctaagattcaatttaatg
aagtgattaaatttgttctctgaacctcttaagatgatcttttggattagaaacatataagacaggtttacctat
ctattaaaaaacagatcaaaatagatacg
accaaatcggataatccatgcctacctggcatctaggaacgtgttcttagaagatttcttacgtaatcgtatgaa
gaaataacaamgatcgttggccag
caaaaatagggtmaagtgggatagtgtttttattagctaaccggaaaattttatagtttttttttgcaagaaacc
actgaaaaccccctaattgtatacatm
ttggagcagcttctggtctttttgagcaataaaattcgataaaacagaatttaagtgtaaattgttcacatttag
tttctattttatcaaatmgttgctcaaaaa
cattcgaagctgctctaaaaaaatgcattaaaaaaggggtmcagtggtttttcacattaaaaaagctaatmaact
aaaaatccatcatamccaacmg
tcacaacaataaaatgctggtcaaaatgtgttcgaaaaaatgm~dattttaattmataatttaaaaatagtmctt
tcgctgggacacatacatttttgggc
gtaaattttcagttcaaatttcca=tacaaccataatcataaagctacgtctgatctctctcgcacttacctgcg
cctgattcgaaagaacaaccgtagc
caaaagaacaagaagaacaagcacgtagttgtggtagtggacgtteatcacgcaatactgaccaatggtcgtggg
gtctcactmcgtactattgaga
gaggggagactgaagatggcaattgaggacagtgtcttcgacgcacgcatgcatccataagcataatccaggagg
gatggagagaaaaatcttgm
ctaagcccctccctttgtaatacatacacatatctaataccgaagaatggctaattgaatggacgtcagctgttg
ctgtagttgccaaggcatcatcgatg
aaataactgaaagaaagaattaaataattattgcaggcgtatccggcggtcattgaagacttggacttgattgag
gaggaggatcagatcatccataca
cttaatttggaggatgcggttgatccggaaaatgggcttagtaagtgactgaccacacgcggggggcattaattt
aataaattgaattccamcagatgt
gttcaaactagatccagaattcgaaaagaacgaggaggmatgaggagatccgtaaggaaatcattggaaacgccg
atatttcggatgaggatggtg
gcgacgagttggatgatgaagaaagggtagtgatgtggaagaggctccgaagaagactacagagattattgataa
tactgatcagaattgactgctt
tcagaaggtattcatmgagtmgggccggcaaatctgtaagttgccggttgccgaaaamgctgaatttgccggaaa
aaaaaattccggaatttattta
aaaactttttgtaaaaattaaattaaamgcaacmtcagagaagtctacctgacaatgcaatcatctttggactac
caagaagctgctcacaaattgctg
aaaatgaagattccagacagcatgcaggtcagcgatgttgcaaagaaaaattttcgaccaaaaaaaccaaccaat
cataaaatttaaaaaaaaactcc
gttmttcttttttmatacgagaaaaaccaaaaaaatgtatttttgccaaattctaaaatactatccccgaaatmc
aatattttctctttcagaacgaactctg  



cgcgatgcttgtcgattgttgtgctcaacagcgtacctacgagcgattctacggaatgctcatcgaacgtttctg
ccgacttcgcctcgaataccagcaa
tactttgaaaagctctgccaggacacgtattccacgattcaccgaattgacatcacaaaactgcggaamggctcg
ccttattgctcatttgctctcgacg
gatgctattgactggaagattttggccgatatgaaaatgaccgaagaggacacaacttcttctggcagaatctat
attaaatatatatttaatgaacttgtg
gaggcgatgggaatggttaaacttcattcgagagttactgatccgtgagtttcctagagagagttgtmcgtattc
aattttccctattttcagaacrnggct
cattgctttgttggattattcccacgaactaatccgaacagcgcacgattttcgatcaacttcttcacaatgatt
ggattgggtggmgacgttggaacttc
gtgaatggctggcaaagggtctcaagaagaagaagggaatgctggatcagttgaaggccgaatcaagctcagatt
catcgtcgtcttcggattcgtca
gactcgtctgattcttcggattctgacgattcatccgactcgtcttcagattcctcatcttcttcagaatcagag
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gaagaacagtgaagagagttccaaaaagaaggaaaaagagaatattggtcgacgggatcgtggagacaagagagc
tgaacgtcatcgtgatcaaa
gtgtggagaacaaggacaaggatcgtcgacgtcgccaggattctgacgaaaatcgtcggccagaacgaggagatg
accgcaaggatcggagtaa
agatcgtcgtcgtcaagactcggatgatgaggatcggaaaggtcgtgaacgtcgggaagattcaggggaaagacg
tcgcggagatcgggatcgac
gtgatcgaaacaaggatcaggaggatcaccgtgaagatcgccgtgaccgaagcaaggatcgtgaggatcgacgtg
atcgccgtcgtcatgactctg
atgatgatcgtaaaactcgtcgggatagaagtgaagagcgaggaggacgtcgtcgtgaagtggaatcggatgatc
gacgccgacgtcgttgaatm
caaattttaaatactgaatamgttttttttcctattatttatttattctcmgtgitttttttcttgctttctaaa
aaattaattcaatccaaatctaaacatgagcggtt
tttmctctttccgtctcccaattcgtattccgctcctctcatctgaacacaatgtgcaagtttamatcnctcgct
ttcatucattaggacgtggggggaatt
ggtggaagggggaaacacacaaaaggatgatggaaatgaaataaggacacacaatatgcaacaacattcaattca
gaaatatggaggaaggtttaa
aagaaaacataaaaatatatagaggaggaaggaaaactagtaaaaaataagcaaagaaanaggcgaacgatgaga
attgtcctcgcttggcaaatg
cgaatccgtatggagaggcacgtttggcgaaggcaaatgttcggtatggagatctgtaaaaatttttaagttgaa
atrtggtgttgctcnttacaaaattn
ccgatmcgcttgaaattacggtgccaggtctcgacacgtcttccaatttttcaaattcaaaagagcctttaatgg
gctgtagttgctaatttctcgttmga
aaatttttcttccgtttaatcgaaatttgatgtattttatttatgattttcaataaatttcaaagaaactggtga
aaactcggaaaattgtgaactacagtaatcca
atccttaaaggcgcacaccttttaaatgtccgccccaatacgatatt
tMugattcgctagagcggccgccaccgcggtggagctccaattcgccct
atagtgagtcgtattacaettcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaac
ttaatcgccttgcagcacatccccc
cttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgtagcctgaatggcga
atgggacgcgccctgtagcg
gcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctc
cmcgcmcttcccttcctttct
cgccacgttcgccggctttccccgtcaagctctaaatcgggggctcccMagggttccgatttagtgctttacggc
acctcgaccccaaaaaacttgat  tagggtgaU
tcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtgga
ctcttgttccaaact  ggaacaacactcaaccctatctcggtctattcttagatttat
ugggatmgccgatttcggcctattgg ttaaaaaatgagctgatttaacaaaaatttaa
cgcgaamuacaaaataaucgmacaatmaggtggcacmtcggggaaatgtgcgcggaacccctatttgt;
tatttttctaaatacattcaaatat
gtatccgctca%agacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacat
ttccgtgtcgcccttattcccttttttg
cggcatmgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgca
cgagtgggttacatcgaactgga
tctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcactmaaagttctgc
tatgtggcgcggtattatcccgtatt
gacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcaca
gaaaagcatcttacggatggcat
gacagtaagagaattatgcagtgctgccataagcatgagtgataacactgcggccaacttacnctgacaacgatc
ggaggaccgaaggagctaacc
gcttttttuacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaa
acgacgagcgtgacaccacgat
gcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaatt
aatagactggatggaggcggata  



aagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagc
gtgggtctcgcggtatcattgcag
cactggggccagatggtaagccctcccgtatcgtagttatctacacgacgggcagtcaggcaactatggatgaac
gaaatagacagatcgctgagat
aggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaact
tcatt matttaaaaggatctaggtgaa
gatcc=gataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaag
atcaaaggatcttcttgagatcc
ttttmctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaag
agctaccaactcttmccgaaggt  a
actggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaac
tctgtagcaccgcctacatacct
cgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacg
atagttaccggataaggcgcagc
ggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctac
agcgtgagcanpgaaag
cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgag
ggagcttccagggggg
aacgcctggtatctttatagtcctgtcgggmcgccacctctgacttgagcgtcgatnttgtgatgctcgtcaggg
gggccgagcctatggaaaaacg
ccagcaacgcggccmttacggttcctggccttttgctggcctmgctcacatgttctttcctgcgttatcccctga
ttctgtggataaccgtattaccgcct
ttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagc
gcccaatacgcaaaccgc
ctctccccgcgcgttggccgattcattaatgcagctggcacgacaggmcccgactggaaagcgggcagtgagcgc
aacgcaattaatgtgagtta
cctcactcattaggcaccccaggctttacactttatgcttccggctcctatgttgtgtggaattgtgagcggata
acaatttcacacaggaaacagctatg
accatgattacgccaagctcggaattaaccctcactaaagggaacaaaagctgggggggatcctccaaaatcgtc
ttccgctctgaaaaacgaaagt
ggaccmgacatccgaaaaaatgggcgaaaaaatgaaattgagctmtgggtcgaaaaaaatgntttagaatgctga
gaacacgttaaacacgaag
atcatatttattttgagacceggatgctctgaaaatgtctgacatagatttaaaaaagcatatatatatttttca
ttttcaacgtgaaagttttgtgcaactttata
gaatctcctattggcacattgttmtttaactgaggcagtmtgaacacctttttgaaactttgaatctcntgaagt
atactgtcgaaaagactgacttga
gcgttcgaaatgccagaagaaaactatamgaatctcgcgctaaattgagaaatgcaaccgcgctccactggacaa
nggaaaaaaaatttattcgga
ggcgacaacggtatmcgaaattgatmctgtgtatmctcammataaattcncmgatnatcgttcgmgtgagaaatt
taattgtattcaaacmm  atagtaagata -3 FEB 2004 WO 00/01846 57 - PCT/EP99/04718
pGN207: SEQUENCE ID NO. 11
ccggtggtaccgctagccgtacgaacccgggttctagaactagtggatcccacttgagatcaacatgatcagaat
cccaatcagttggctctggacga
cctggtctatctggacgatcaaatggatttttagccaaaatatcggtttcagmccaatggatcagaaggtccttc
gctgttgacagccttgacacggaa
cttgtaatgatctcccttgttgagtgaatcgactgtgaagtgggtatctccactacgtccacatggaacccagat
tccgtccttggtgttcatctmcaattt
catagaactcaattggctctcctccgtcatcctctggtggtttccagtcaagagttgcacgatcttcgaagacat
cagttacctcgattggtccctttggttt
cgttggcttgcmttaccttgatattgatagtgacactgtcagttccattaatgttggttgcagtgatggtatatt
ttccactttgcttacgaagtgccmggca
aagcaaatctcgagatgtatggctcatmcaatttgagccttgctctctccgattccttttccattgaatgaccat
gttacatctggtgctggctcaccatca
atatgaacaatgaacttgagagtggctccgaccttgacagttgtatcagaaagatcttcacgatgaattcttgga
gcaaggtttcttggcttcgcaacaac
acgatcagaaggatcagaaggatctccagttccagccttgttacgagcagaaattctgaattgatattcttctcc
ctccttaagatttggaacagttgctgt
tttctgatctcctggaacaacgagagcttcttcccatcgtccatt=tccttcttttcaatgacgaaagcttatcg
ataccgtcgacctcgagggggggc
cctcgtcgagtcggtcacaatcacctgaaactccaaaggcagccagtgaggaacgtgaagaagaagaaaaagagu
atctgaacaggmgamtct
ttctggtcaaaaagatgaaattattgatmcagccagatactcccaaaactagcagcgagaagtctgcaagtcgtt
cacagtcgcccagagaatcgcg
ggaagtgagccaagaggtatgtttttcaaaaatcaataactgatcataatttttattgtttggtgaatttaagaa
aataatattcgaaaattcctctgaattatc
aagattgcagtattaamcgagaaaaattgagatattcatagagctattgtaaatmcttgatttcagactgaaact
tcggaaaatcaagagaaaatcaaa
gaaaaggatgacggggatgatcagcctggcacaccgaacagctatagaagccgggaaacttcaccagctccaaaa
aggtccaaggagaccaggt  



ttgtmuagcttcctgcgattaattctcatttcaatttttcagagaatcagagtctcctgaaaaatccccggttcg
ttcaagatctcccagaaggtcttcag
cacgttccccgtcacgatctcctagacggcgccgagaaagaagctcagaaagaaagcaatccgaagagccagcac
cgctaccagagaaaaagaa
gaaagagccgctggatatWUcgaacaagaaccggaggagcatatattccacccgccaaacttcgacttatgcaac
aacagattagtgataagcaa
agtgaacagtatcagagaatgaattgggaaagaatgaagaaaaagattcacggattggttaacagagtcaacgcg
aagaatcttgttcaaattgtcag
agaacttcttcaagagaatgtgattcgttcaaagtgagtgagaaaatcgaaggaaaaggaaagaattaatttaat
t=aggggacttctctgccgtgac
attattcaagctcaggctttctcaccaggattctctaacgtctatgcagctttggcggcagttatcaactcgaaa
ttccctcatgtcggtgaacttcttctcc
gtcgtctgattgtacagttcaaaagaagmccgtagaaatgacagaggcgtcacggtgaacgtgatcaaattcatc
gcacatttgattaatcaacaagtt
gctcacgaagttcttgcgctggautcatgattctgatgcttgaagaaccaactgatgattcagttgaagtcgcca
ttgcgttcctgaaagagtgtggag
caaagcttctggagattgctccagcagctcttaacagtgtctacgaccgtcttcgtgcaattctcatggaaactg
aaagatcggaaaatgcactggatcg  acgtattcagtat
itgattgagactgcaatgcagattcgaaaggacaaatttgcggtaaggtagaatatataaatagtttattagaaa
aaaataaattaga  a
taatttaaattcctactagccaatcaggcgacctttttgcgcatagttctattattgaaaaatttggagaatttc
tcatattctcgctcggaaatctggaattc
gacgagatcttctggcttctgtgcagctgcatcgctttgtgctcccmctcgcttgtcttctgtgtacaccaagaa
ccttgrtgagttcatcaactgaatctgt
gactggcttgttgctcactggatgcactagacgactgattctcgagaaatcagattgagttgcgattagggtgac
ctagaaattgggaataatacgaact
mgaaaatattcaggagga=naaaattattctcgacaatcctacaaatttacttattgcaccatgttgctccaaca
tttttcattaaaagttaatgaaaaa
atgtagaaaatcggaaattggcaa=agaccattmaagcattttcaaaaaaaaattgcagctgaaataaatgtcam
tcagataaatcgagcgatttt  ctgttgtctgacactagtttttagtt
muaaatgttggaagaacatggtgcaataggtaamcatagaamccatgtgtutttttcaattaaccaattatcc
aaatcttccaaactcacatmgcggagctgggctatcaagaatctgctgcagttttataagacgagcatctctgat
atcactgaaaattaatttttaatcaa
aacttgaatatcaactaaacccacttattaactttctcgatcttctgtcgttcggtacgatgacggtgaagaagc
caattgtagtagttgatttggttcaagtc
ctttcggtgttgtacgtcagtgtcctgcaatgctatttagttataacttaggcctaagattcaatttaatgaagt
gattaaatt-gttctctgaacctcttaagat
gatcttttggattagaaacatataagacaggtttacctatctattaaaaaacagatcaaaatagatacgaccaaa
tcggaatccatgcctacctggcat
ctaggaacgtgttcttagaagatttcttacgtaatcgtatgaagaaataacaamgatcgttggccagcaaaaata
gggttttaagtgggatagtgmttat
tagctaaccggaaaattMtagtttttttttgcaagaaaccactgaaaaccccctaattgtatacattmtggagca
gcttctggtctttttgagcaataaaat
tcgatasaacagaamaagtgtaaattgttcacatttagtttctattttatcaaatmgttgctcaaaaacattcga
agctgctctaaaaaaatgcattaaaaa
aggggttttcagtggtttttcacattaaaaaagctaattttaactaaaaatccatcatamccaacmgtcacaaca
ataaaatgctggtcaaaatgtgttcg
aaaaaatgtttmtttttaatttttataatttaaaaatagttttctttcgctgggacacatacattmgggcgtaaa
ttttcagttcaaatttccatttttacaaccat
aatcataaagctacgtctgatctctctcgcacttacctgcgcctgattcgaaagaacaaccgtagccaaaagaac
aagaagaacaagcacgtagttgt
ggtagtggacgttcatcacgcaatactgaccaatggtcgtggggtctcactttccgtactattgagagaggggag
actgaagatggcaartgaggaca
gtgtcmgacgcacgcatgtatccataagcataatccaggagggatggagagaaaaatcttgtttctaagcccctc
ccmgtaatacatacacatatct
aataccgaagaatggctaattgaatggacgtcagctgttgctgtWgccaaggcatcatcgatgaaataactgaaa
gaaagaattaaataattattgc
aggcgtatccggcggtcattgaagacttggacttgattgaggaggaggatcagatcatccatacacttaamggag
gatgcggttgatccggaaaatg
ggcttagtaag%utgaccacacgcggggggcattaatttaataaattgaattccamcagatgtgttcaaactaga
tccagaattcgaaaagaacga
ggaggtttatgaggagatccgtaaggaaatcattggaaacgccgatatttcggatgaggatggtggcgacgagtt
gg atgatgaagaagagggtagt
gatgtggaagaggctccgaagaagactacagagattattgataatactgatcagaattgactgctttcagaaggt
attca=gagttttgggccggcaa
atc%taagttgccggttgccgaaaamgctgaatttgccggaaaaaaaaattccggaatttatttaaaaacttmgt
aaaaattasattaaamgcaactt
ttcagagaagtctacctgacaatgcaatcatctttggactaccaagaagctgctcacaaattgctgaaaatgaag
attccagacagcatgcaggtcagc
gatgttgcaaagaaaaattttcgaccaaaaaaaccaaccaatcataaaatttaaaaaaaaactccgttttrnctt
ttttttatacgagaaaaaccaaaaaa
atgta=gccaaattctaaaatactatccccgaaattttcaatattttctctttcagaacgaactctgcgcgatgc
ttgtcgattgttgtgctcaacagcgta
cctacgagcgattctacggaatgctcatcgaacgtttctgccgacttcgcctcgaataccagcaatactttgaaa
agctctgccaggacacgtattccac
gattcaccgaattgacatcacaaaactgcggaamggctcgccttattgctcatttgctctcgacggatgctattg
actggaagattttggccgatatgaa  



aatgaccgaagaggacacaacttcttctggcagaatctatattaaatatatatttaatgaacttgtggaggcgat
gggaa tggttaaacttcattcgagag
ttactgatccgtgagtticctagagagagttgttttcgtattcaattttccctattttcagaactttggctcatt
gctttgttggattattcccacgaactaatccg
acagcgcacgattrtcgatcaacacttcacaatgattgpttgUtggMgacgttggaacttcgtgaatggctggca
aagUtctcaagaagaaga
gggaatgctggatcagtrgaaggccgaatcaagctcagattcatcgtcgtcttcggattcgtcagactcgtctga
ttcttcggattctgacganmtcc
gactcgtcttcagattcctcatcttcttcagaatcagagccagaaccaccgaagaaaaagaagaagaagaacagt
gaagagagttccaaaaagaag -3 FEB 2004 WO 00101846 - 58 - PCTIEP99/04718
gaaaaagagaatattggtcgacgggatcgtggagacaagagagctgaacgtcatcgtgatcaaagtgtggagaac
aaggacaaggatcgtcgacg
tcgccaggatutgacgaaaatcgtcggccagaacgaggagatgaccgcaaggatcggagtaaagatcgtcgtcgt
caagactcggatgatgagg
atcggaaaggtcgtgaacgtcgggaagattcaggggaaagacgtcgcggagatcgggatcgacgtgatcgaaaca
aggatcaggaggatcaccg
tgaagatcgccgtgaccgaagcaaggatcgtgaggatcgacgtgatcgccgtcgtcatgactctgatgatgatcg
taaaactcgtcgggatagaagt
gaagagcgaggaggacgtcgtcgtgaagtggaatcggatgatcgacgccgacgtcgttgaattttcaaatutaaa
tactgaatatttgttttttttectatt
atttatttattctctttgtgttmmcttgctttctaaaaaattaattcaatccaaatctaaacatgagcggttttt
tttctcmccgtctcccaattcgtattccgct
cctctcatctgaacacaatgtgcaagtttatttatcttctcgctttcamcattaggacgtggggggaattggtgg
aagggggaaacacacaaaaggatg
atggaaatgaaataaggacacacaatatgcaacaacattcaattcagaaatatggaggaaggmaaaagaaaacat
aaaaatatatagaggaggaa
ggaaaactagtaaaaaataagcaaagaaattaggcgaacgatgagaattgtcctcgcttggcaaatgcgaatccg
tatggagaggcacgtttggcga
aggcaaatgttcggtatggagatctgtaaaaatttttaagttgaaatttgg%ttgctcttttacaaaattttccg
attttcgcttgaaattacggtgccaggtct
cgacacgtcttccaatttttcaaattcaaaagagccmutgggctgtagttgctaatttctcgtttttgaaaattm
cttccgtttaatcgaaatttgatgtattt
tatttatgattttcaataaatttcaaagaaactggtgaaaactcggaaaattgtgaactacagtaatccaatcct
taaaggcgcacaccttttaaatgtccgc
cccaatacgatattmtaagattcgctagagcggccgccaccgcggtggagctccaattcgccctatagtgagtcg
tattacaattcactggccgtcgt
tttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccccttcgccag
ctggcgtaatagcgaagaggccc
gcaccgatcgcccttcccaacagttgcgtagcctgaatggcgaatgggacgcgccctgtagcggcgcattaagcg
cggcgggtgtggtggttacgc
gcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgt
tcgccggctttccccgtcaagctcta
aatcgggggctccctttagggttccgatttagtgcmacggcacctcgaccccaaaaaacttgattagggtgatgg
ttcacgtagtgggccatcgccct
gatagacggttmcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaaca
ctcaaccctatctcggtctattctttt  ga
tnggptmgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaatmucaaaatat
taacgtttacaatttca
ggtggcacttttcggggaaatgtgcgcggaacccctatttgtnmttctaaatacattcaaatatgtatccgctca
tgagacaataaccctgataaatgc  a
mtaatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttmgcggcatmgcctt
cctgttmgctcacccagaaac
gctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcgg
taagatccttgagagmtcgcc
ccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccg
ggcaagagcaactcggtcgccgcat
acactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaag
agaattatgcagtgctgccataag
catgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcmmtcacaac
atgggggatcatgtaactcg
ccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaat
ggcaacaacgttgcgcaaact
attaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcagg
accacttctgcgctcggcccttcc
ggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggcc
agatggtaagccctcccgtatcgt
agttatctacacgacgggcagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcact
gattaagcattggtaactgtcag
accaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcc
ttmgataatctcatgaccaaaatcccttaa
cgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatccttttmctgcg
cgtaatctgctgcttgcaaacaaaa  



a
aaccaccgctaccagcggtggmgtttgccggatcaagagctaccaactctmtccgaaggtaactggcttcagcag
agcgcagataccaaatact
gtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgcta
atcctgttaccagtggctgctgccag
tggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaac
ggggggttcgtgcacacagcc
cagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagcattgagaaagcgccacgcttcccga
agggagaaaggcggacagg
tatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggggaacgcctggtatctttat
agtcctgtcgggtttcgccac
ctctgacttgagcgtcgatttttgtgatgctcgtcaggggggccgagcctatggaaaaacgccagcaacgcggcc
ttmacggttcctggccttttgct
ggcctmgctcacatgttcmcctgcgttatcccctgattctgtggataaccgtattaccgccmgagtgagctgata
ccgctcgccgcagccgaacga
ccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggc
cgattcattaatgcagctg
gcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttacc
tcactcattaggcaccccaggctttacacmatgct
tccggctcctatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgc
caagctcggaattaaccctcactaa
agggaacaaaagctgggggggatcctccaaaatcgtcttccgctctgaaaaacgaaagtggaccmgacatccgaa
aaaatgggcgaaaaaatga
aattgagcttMgggtcgaaaaaaatgmttagaatgctgagaacacgttaaacacgaagatcatatttatmgagac
ccggatgctctgaaaatgtctg
scatagatttaaaaaagcafatatatatttttcattttcaacgtgasagttttgtgcaacmatagaatctcctat
tggcacattgttttttatttaactgaggcag
ttmgaacaccttmgaaactttgaatctcmgaagtatactgtcgaaaagactgacttgagcgttcgaaatgccaga
agaaaactatatttgaatctcgc
gctaaattgagaaatgcaaccgcgctccactggacaatiggaaasaaaatttattcggaggcgaceacggtattt
tcgaaattgatmctgtgtatmct
camtttataaattcttcmgatttatcgttcgmgtgagaaatttaattgtattcaaactmttatagtaagata -
3 FEB 2004 - 59  1. A method of generating a transgenic non- human organism
comprising an exogenous transcription 5 factor and a transgene comprising a
promoter operably  linked to DNA fragment which is expressed upon binding
of said transcription factor thereto, the method  comprising a) providing
i) a first transgenic organism by  10 feeding a first organism with a
microorganism  comprising a first construct incorporating DNA  encoding an
exogenous transcription factor and ii)a  second transgenic organism by
feeding a second  organism with a microorganism comprising a second 15
construct including at least one promoter operably  linked to a desired DNA
sequence which is expressed  upon binding of the transcription factor of
said first  transgenic organism thereto, and b) crossing said first and
second transgenic  20 organisms and selecting offspring expressing said
desired DNA sequence. 2. A method according to claim 1 wherein said  second
construct comprises said desired DNA sequence 



25 in an orientation relative to said promoter so as to  be capable of
initiating transcription of said DNA to  dsRNA upon binding of said
transcription factor  thereto. 30 3. A method according to claim 2 wherein
said  second construct comprises two promoters flanking said  desired DNA
sequence which promoters can initiate  transcription of said DNA sequence
to dsRNP_ upon  binding of said transcription factor to said 35 promoters.
4. A method according to claim 2 wherein said - 3 FEB 2004 60 DNA sequence
is provided in a sense and an antisense  orientation relative to said
promoter so as to produce  dsRNA upon binding of the transcription factor
to the  promoter. 5 5. A method according to any of Claims 1 to 4  wherein
said second transgenic organism further  comprises a reporter gene operably
linked to a  promoter which is capable of initiating transcription 10 of
said reporter upon binding of said transcription  factor thereto. 6. P.
method according to any of claims 1 to 5  wherein said transcription factor
comprises a 15 polymerase. 7. A method according to claim 6 wherein said
polymerase comprises any of TI, TB or SP6 polymerase. 20 S. A method
according to any of claims I to 7  wherein said promoters comprise any of
T7, T3 or SP6  promoters. 9. A ffethod according 'to claim 5 wherein said
25 reporter gene comprises any of those sequence encoding Luc_ferase, Green
Fluorescent protein, R galactosidase  or p-lactamase. 10. A method
according to any of claims I to 5  30 wherein said organism is of the
species nematoda. 11. A method according to claim 10 wherein said  



nematoda species is C. elegans.. 35 12. A method of introducing dsRNA or
DNA capable  of producing dsRNA into an organism which method  comprises
feeding said organism with a suitable - 3 FEB-2004 - 61  microorganism
comprising any one of the following  expression vectors (a) to (h); (a) an
expression vector comprising a  5 promoter or promoters oriented relative
to a DNA sequence such that they are capable of initiating  transcription
of said DNA sequence to double stranded  RNA upon binding of an appropriate
transcription  factor to said promoter or promoters; 10 (b) the expression
vector of (a) comprising  two identical promoters flanking the DNA
sequence; (c) the expression vector of (a) comprising  15 said DNA sequence
in a sense and an antisense orientation relative to said promoter; (d) the
~Yprese on ~ ect r o f n S IL1 or I _+ which further comprises a nucleotide
sequence encoding  20 a selectable marker; (e) the expression vector of (d)
wherein  said nucleotide sequence encoding said selectable  marker is
orientated relativ _ to the.._promoter.(s) such 25 that transcription of
the nucleotide sequence to  double stranded RNA occurs upon binding of an
appropriate transcription factor to said promoter(s); (f) the expression
vector of (e) wherein  30 said nucleotide sequence encoding the selectable
marker is provided between the identical promoters  capable of initiating
transcription of the nuoleotide  sequence to dsRNA upon binding of the
transcription  factor to the promoters; 35 (g) the expression vector of (e)
wherein  said nucleotide sequence encoding the selectable - 3 FEB 2004 



62  marker is provided in a sense and an antisense  orientation relative to
the promoter such that  transcription of the nucleotide sequence to dsRNA
upon binding of the transcription factor to said promoter  occurs; (h) the
expression vector of (d:i or (e)  wherein said selectable marker comprises
a nucleotide  sequence encoding sup-35, for introduction into C. 10 elegans
having a pha-, mutation, or feeding said  organism directly with any of
expression vector (a) to  (h). 13. A method according to claim 12 wherein
said  15 microorganism or said organism is adapted zo express said
transcription factor. 14. A method according to claim 13 wherein,  either
said microorganism or said organism comprises 20 an expressing vector of
any of (a) to (h) or any of  the following expression vectors (i) to (k):
(i) an expression vector comprising a  sequence o--nucleotides--encoding .
an- appropriate 25 transcription factor for use in a method according to
any preceding claim operably linked to suitable  expression control
sequences; (j) the expression vector of (i) wherein  30 said expression
control sequences include promoters which are inducible, constitutive,
general or tissue  specific promoters, or combinations thereof. (k) the
expression vector of (i) or (j)  35 wherein said transcription factor
comprises a phage polymerase, and preferably T7 RNA pclymerase. - 63 5 10 -
3 FEB 2004 15. A method according to any of claims 12 to 14  wherein said
organism is C. eiegans and said  microorganism is E. Coli. 16. A method
according to claim 15 wherein said  



E. coli strain is an RNAaseIII negative strain. 17. A method according to
any of claims 12 to 14  wherein said organism is a C. elegans nuc--1
mutant. 18. P. method of introducing dsRNA or DNA capable  of producing
dsRNA into an organism which method  comprises feeding said organism with a
suitable  microorganism comprising any of expression vectors 15 (a) to (h)
according to claim 12 or feeding said  organism directly with any of
expression vectors (a)  to (h) according to claim 12. 19. A method
according to claim 18 wherein said  20 microorganism or said organism is
adapted to express  said transcription factor. 20. A method according to
claim 19 wherein  eithe-r- said .-microorganism._or... said. organism
carrnprises 25 any of expressing vectors U) to [c) according to  claim 14.
21. A method according to any of claims '18 to 20  wherein said organism is
C. eiegans and said 30 microorganism is E. coil. 22. A method according to
claim 21 wherein said  E. coli strain is an RNAaseIIl negative strain. 35
23. A method according to any of claims 18 to 20  wherein said organism is
a C. eiegans nuc-1 mutant. _64 24. A method according to claim 19 wherein
said  transcription factor is T7 RNA polymerase. 5 




