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Description

The present invention relates to methods, as defined in the claims, for constructing libraries of genetic packages that display a member of a
diverse family of peptides, polypeptides or proteins and collectively display at least a portion of the diversity of the family. In a preferred
embodiment, the displayed polypeptides are human Fabs.

More specifically, the methods of the invention comprise cleaving single-stranded nucleic acids at chosen locations, the cleaved nucleic
acids encoding, at least in part, the peptides, polypeptides or proteins displayed on the genetic packages of the libraries of the invention. In a

preferred embodiment, the genetic packages are filamentous phage or phagemids.

The present specification describes methods of screening the libraries of genetic packages that display useful peptides, polypeptides and
proteins and to the peptides, polypeptides and proteins identified by such screening.

BACKGROUND OF THE INVENTION

It is now common practice in the art to prepare libraries of genetic packages that display a member of a diverse family of peptides,
polypeptides or proteins and collectively display at least a portion of the diversity of the family. In many common libraries, the displayed
peptides, polypeptides or proteins are related to antibodies. Often, they are Fabs or single chain antibodies.

In general, the DNAs that encode members of the families to be displayed must be amplified before they are cloned and used to display the
desired member on the surface of a genetic package. Such amplification typically makes use of forward and backward primers.

Such primers can be complementary to sequences native to the DNA to be amplified or complementary to oligonucleotides attached at the 5'
or 3' ends of that DNA. Primers that are complementary to sequences native to the DNA to be amplified are disadvantaged in that they bias
the members of the families to be displayed. Only those members that contain a sequence in the native DNA that is substantially
complementary to the primer will be amplified. Those that do not will be absent from the family. For those members that are amplified, any
diversity within the primer region will be suppressed.

For example, in European patent 368, 684 B1, the primer that is used is at the 5' end of the Vg region of an antibody gene. It anneals to a
sequence region in the native DNA that is said to be "sufficiently well conserved" within a single species. Such primer will bias the
members amplified to those having this "conserved" region. Any diversity within this region is extinguished.

It is generally accepted that human antibody genes arise through a process that involves a combinatorial selection of V and J or V, D, and J
followed by somatic mutations. Although most diversity occurs in the Complementary Determining Regions (CDRs), diversity also occurs
in the more conserved Framework Regions (FRs) and at least some of this diversity confers or enhances specific binding to antigens (Ag).
As a consequence, libraries should contain as much of the CDR and FR diversity as possible.

To clone the amplified DNAs for display on a genetic package of the peptides, polypeptides or proteins that they encode, the DNAs must be
cleaved to produce appropriate ends for ligation to a vector. Such cleavage is generally effected using restriction endonuclease recognition
sites carried on the primers. When the primers are at the 5' end of DNA produced from reverse transcription of RNA, such restriction leaves
deleterious 5' untranslated regions in the amplified DNA. These regions interfere with expression of the cloned genes and thus the display of
the peptides, polypeptides and proteins coded for by them.

Zhu D., Analytical Biochemistry, Vol. 177(1), 1989, pages 120-124, describes oligodeoxynucleotide-directed cleavage and repair of a
single-stranded vector a method of site-specific mutagenesis.

Thielking V et al., Biochemistry, Vol. 29(19), 1990, pages 4682-4691, describes the accuracy of the ECO-RI restriction endonuclease
binding and cleavage studies with oligodeoxynucleotide substrates containing degenerate recognition sequences.

Alves Juergen et al., Biochemistry, Vol. 34(35), 1995, pages 11191-11197, describes the accuracy of the EcoRV restriction endonuclease in
binding and cleavage studies with oligodeoxynucleotide substrates containing degenerate recognition sequences.

Kim S.C. et al., Science, Vol. 240, No. 4851, 1988, pages 504-506, describes cleaving DNA at any predetermined site with adapter-primers
and class-IIS restriction enzymes.

Podhajska A.J. & Szybalski W., Gene, Vol. 40(2-3), 1985, pages 175-182, describes conversion of the FOK-I endonuclease to a universal
restriction enzyme cleavage of phage M-13-MP-7 DNA at predetermined sites.

WO 97/20923 describes preparation of a multi-combinatorial library of antibody gene expression vectors.

WO 97/49809 describes polypeptides capable of forming antigen binding structures with specificity for the Rhesus D antigens, the DNA
encoding them and the process for their preparation and use.

SUMMARY OF THE INVENTION

It is an object of this invention to provide novel methods for constructing libraries of genetic packages that display a member of a diverse
family of peptides, polypeptides or proteins and collectively display at least a portion of the diversity of this family. These methods are not
biased toward DNAs that contain native sequences that are complementary to the primers used for amplification. They also enable any
sequences that may be deleterious to expression to be removed from the amplified DNA before cloning and displaying.

The specification describes a method for cleaving single-stranded nucleic acid sequences at a desired location, the method comprising the
steps of:

(i) contacting the nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being functionally complementary to the nucleic
acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid forms a restriction
endonuclease recognition site that on restriction results in cleavage of the nucleic acid at the desired location; and
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(ii) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

The specification describes an alternative method for cleaving single-stranded nucleic acid sequences at a desired location, the method
comprising the steps of:

(i) contacting the nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the oligonucleotide being
functionally complementary to the nucleic acid in the region in which cleavage is desired, and the double-stranded region of the
oligonucleotide having a Type II-S restriction endonuclease recognition site, whose cleavage site is located at a known distance from the
recognition site; and

(ii) cleaving the nucleic acid solely at the cleavage site formed by the complementation of the nucleic acid and the single-stranded region of
the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

The specification describes a method of capturing DNA molecules that comprise a member of a diverse family of DNAs and collectively
comprise at least a portion of the diversity of the family. These DNA molecules in single-stranded form have been cleaved by one of the
methods of this invention. This method involves ligating the individual single-stranded DNA members of the family to a partially duplex
DNA complex. The method comprises the steps of:

(i) contacting a single-stranded nucleic acid sequence that has been cleaved with a restriction endonuclease witch a partially double-stranded
oligonucleotide, the single-stranded region of the oligonucleotide being functionally complementary to the nucleic acid in the region that
remains after cleavage, the double-stranded region of the oligonucleotide including any sequences necessary to return the sequences that
remain after cleavage into proper reading frame for expression and containing a restriction endonuclease recognition site 5' of those
sequences; and

(ii) cleaving the partially double-stranded oligonucleotide sequence solely at the restriction endonuclease recognition site contained within
the double-stranded region of the partially double-stranded oligonucleotide.

It is another object of this invention to prepare libraries, that display a diverse family of peptides, polypeptides or proteins and collectively
display at least part of the diversity of the family, using the methods and DNAs described above, as defined in the claims.

It is an object to screen those libraries to identify useful peptides, polypeptides and proteins and to use those substances in human therapy.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic of various methods that may be employed to amplify VH genes without using primers specific for VH sequences.
FIG. 2 is a schematic of various methods that may be employed to amplify VL genes without using VL sequences.

FIG. 3 depicts gel analysis of cleaved kappa DNA from Example 2.

FIG. 4 depicts gel analysis of cleaved kappa DNA from Example 2.

FIG. 5 depicts gel analysis of amplified kappa DNA from Example 2.

FIG. 6 depicts gel purified amplified kappa DNA from Example 2.

TERMS

In this application, the following terms and abbreviations are used:

Sense strand i The upper strand of ds DNA as usually written. In the sense strand, 5'-ATG-3' codes for Met.

Antisense strand §The lower strand of ds DNA as usually written. In the antisense strand, 3'-TAC-5' would correspond to a Met codon
5 {in the sense strand.

i Forward primer: i A "forward" primer is complementary to a part of the sense strand and primes for synthesis of a new antisense-
: strand molecule. "Forward primer" and "lower-strand primer” are equivalent

iBackward primer: A "backward" primer is complementary to a part of the antisense strand and primes for synthesis of a new sense-
: i strand molecule. "Backward primer” and "top-strand primer"” are equivalent.

i Basses: i Bases are specified either by their position in a vector or gene as their position within a gene by codon and base.

iFor example, "89.1" is the first base of codon 89, 89.2 is the second base of codon 89.

Streptavidin

{ Ampicillin
\;apR A gene conferring ampicillin resistance.
RE ERestriction endonuclease
EURE Universal restriction endon;;Ié;;; )

Functionally  Two sequences are sufficiently complementary so as (o annal under the chosen condiions.
icomplementary

i Restriction endonuclease recognition site

{ Amino acid




DK/EP 2308982 T3

- 3 —_
PCR %Polymerization chain reaction
GLGs ;Germline genes
iAb éAntibody: an immunoglobin. The term also covers any protein having a binding domain which is homologous to an ;

{isotypes any the Fab, F(ab Y., scfv, Fv, dAb and Fd fragments.

Two chain molecule comprising an Ab light chain and part of a heavy-chain.

H
H
L. . . . . . . . . . “ e . . . . H
{immunoglobin blinding domain. A few examples of antibodies within this definition are, inter alia, immunoglobin |
i
H
H
3

A single-chain Ab comprising either VH:

Heavy chain

i {Light chain

{VK { A variable domain of a Kappa light chain.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The nucleic acid sequences that are useful in the methods of this invention, i.e., those that encode at least in part the individual peptides,
polypeptides and proteins displayed on the genetic packages of this invention, may bye naturally occurring, synthetic or a combination
thereof. They may be mRNA, DNA or cDNA. In the preferred embodiment, the nucleic acids encode antibodies. Most preferably, they
encode Fabs.

The nucleic acids useful sin this invention may be naturally diverse, synthetic diversity may be introduced into those naturally diverse
members, or the diversity may be entirely synthetic. For example, synthetic diversity can be introduced into one or more CDRs of antibody
genes.

Synthetic diversity may be created, for example, through the use of TRIM technology (U.S. 5,869,644). TRIM technology allows control
over exactly which amino-acid types are allowed at variegated positions and in what proportions. In TRIM technology, codons tao be
diversified are synthesized using mixtures of trinucleotides. This allows any set of amino acid types to be included in any proportion.

Another alternative that may bye used to generate diversified DNA is mixed oligonucleotide synthesis. With TRIM technology, one could
allow Ala and Trp. With mixed oligonucleotide synthesis, a mixture that included Ala and Trp would also necessarily include Ser and Gly.
The amino-acid types allowed at the variegated positions are picked with reference to the structure of antibodies, or other peptides,
polypeptides or proteins of the family, the observed diversity in germline genes, the observed somatic mutations frequently observed, and
the desired areas and types of variegation.

In a preferred embodiment of this invention, the nucleic acid sequences for at least one CDR or other region of the peptides, polypeptides or
proteins of the family are cDNAs produced by reverse transcription from mRNA. More preferably, the mRNAs are obtained from peripheral
blood calls, bone marrow cells, spleen cells or lymph node cells (such as B-lymphocytes or plasma cells) that express members of naturally
diverse sets of related genes. More preferable, the mRNAs encode a diverse family of antibodies. Most preferably, the mRNAs are obtained
from patients suffering from at least one autoimmune disorder or cancer. Preferably, mRNAs containing a high diversity of autoimmune
diseases, such as systemic lupus erythematosus, systemic sclerosis, rheumatoid arthritis, antiphospholipid syndrome and vasculitis are used,

In a preferred embodiment of this invention, the cDNAs are produced from the mRNAs using reverse transcription. In this preferred
embodiment, the mRNAs are separated from the cell and degraded using standard methods, such that only the full length (i.e., capped)
mRNAs remain. The cap is then removed and reverse transcription used to produce the cDNAs.

The reverse transcription of the first (antisense) strand can be done in any manner with any suitable primer. See, e.g., HJ de Haard et al.,
Journal of Biological Chemistry, 274(26):18218-30 (1999). In the preferred embodiment of this invention where the mRNAs encode
antibodies, primers that are complementary to the constant regions of antibody genes may be used. Those primers are useful because they do
not generate bias toward subclasses of antibodies. In another embodiment, poly-dT primers may be used (and may be preferred for the
heavy-chain genes). Alternatively, sequences complementary to the primer may be attached to the termini of the antisense strand.

In one preferred embodiment of this invention, the reverse transcriptase primer may be biotinylated, thus allowing the cDNA product to be
immobilized on streptavidin (Sv) beads. Immobilization can also be effected using a primer labeled at the 5' end with one of as free amine
group, b) thiol, ¢) carboxylic acid, or d) another group not found in DNA that can react to form a strong bond to a known partner on an
insoluble medium. If, for example, a free amine (preferably primary amine) is provided at the 5' end of a DNA primer, this amine can be
reached with carboxylic acid groups on a polymer bead using standard amide-forming chemistry. If such preferred imobilization is used
during reverse transcription, the top strand RNA is degraded using well-known enzymes, such as a combination of RNAseH and RNAseA,
either before or after immobilization.

The nucleic acid sequences useful in the methods of this invention are generally amplified before being used to display the peptides,
polypeptides or proteins that they encode. Prior to amplification, the single-stranded DNAs may be cleaved using either of the methods
described before. Alternatively, the single-stranded DNAs may be amplified and then cleaved using one of those methods.

Any of the well known methods for amplifying nucleic acid sequences may be used for such amplification. Methods that maximize, and do
not bias, diversity are preferred. In a preferred embodinient of this invention where the nucleic acid sequences are derived from antibody
genes, the present invention preferably utilizes primers in the constant regions of the heavy and light chain genes and primers to a synthetic
sequence that are attached at the 5' end of the sense strand. Priming at such synthetic sequence avoids the use of sequences within the
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variable regions of the antibody genes. Those variable region priming sites generate bias against V genes that are either of rare subclasses or
that have been mutated at the priming sites. This bias is partly due to suppression of diversity within the primer region and partly due to lack
of priming when many mutations are present in the region complementary to the primer. The methods disclosed in this invention have the
advantage of not biasing the population of amplified antibody genes for particular V gene types.

The synthetic sequences may be attached to the 5' end of the DNA strand by various methods well known for ligating DNA sequences
together. RT CapExtention is one preferred method.

In RT CapExtention (derived from Smart PCR™), a short overlap (5'-...GGG-3' in the upper-strand primer (USP-GGG) complements 3'-
CCC....5" in the lower strand) and reverse transcriptases are used so that the reverse complement of the upper-strand primer is attached to the
lower strand.

In a preferred embodiment of this invention the upper strand or lower strand primer may be also biotinylated or labeled at the 5' end with
one of a) free amino group, b) thiol, ¢) carboxylic acid and d) another group not found in DNA that can react to form a strong bond to a
known partner as an insoluble medium. These can then be used to immobilize the labeled strand after amplification. The immobilized DNA
can be either single or double-stranded.

FIG. 1 shows a schematic of the amplification of VH genes. FIG. 1, Panel A shows a primer specific to the poly-dT region of the 3' UTR
priming synthesis of the first, lower strand. Primers that bind in the constant region are also suitable. Panel B shows the lower strand
extended at its 3' end by three Cs that are not complementary to the mRNA. Panel C shows the result of annealing a synthetic top-strand
primer ending in three GGGs that hybridize to the 3' terminal CCCs and extending the reverse transcription extending the lower strand by
the reverse complement of the synthetic primer sequence. Panel D shows the result of PCR amplification using a 5' biotinylated synthetic
top-strand primer that replicates the 5' end of the synthetic primer of panel C and a bottom-strand primer complementary to part of the
constant domain. Panel E shows immobilized double-stranded (ds) DNA obtained by using a 5'-biotinylated top-strand primer.

FIG. 2 shows a similar schematic for amplification of VL genes. FIG. 2, Panel A shows a primer specific to the constant region at or near
the 3' end priming synthesis of the first, lower strand. Primers that bind tin the poly-dT region are also suitable. Panel B shows the lower
strand extended at its 3' end by three Cs that are not complementary to the mRNA. Panel C shows the result of annealing a synthetic top-
strand primer ending in three GGGs that hybridize to the 3' terminal CCCs and extending the reverse transcription extending the loser strand
by the reverse complement: of the synthetic primer sequence. Panel D shows the result of PCR amplification using a 5' biotinylated
synthetic top-strand primer that replicates the 5' end of the synthetic primer of panel C and a bottom-strand primer complementary to part of
the constant domain. The bottom-strand primer also contains a useful restriction endonuclease site, such as AscT. Panel E shows
immobilized ds cDNA obtained by using a 5'-biotinylated top-strand primer.

In FIGS, 1 and 2, each V gene consists of a 5' untranslated region (UTR) and a secretion signal, followed by she variable region, followed
by a constant region, followed by a 3' untranslated region (which typically ends in poly-A). An initial primer for reverse transcription may
be complementary to the constant region or to the poly A segment our the 3'-UTR. For human heavy-chain genes, a primer of 15 T is
preferred. Reverse transcriptases attach several C residues to the 3' end of the newly synthesized DNA. RT CapExtention exploits this
feature. The reverse transcription reaction is first run with only a lower-strand primer. After about 1 hour, a primer ending in GGG (USP-
GGG) and more RTase are added. This causes the lower-strand cDNA to be extended by the reverse complement of the USP-GGG up to the
final GGG. Using one primer identical to part or the attached synthetic sequence and a second primer complementary to a region of known
sequence at the 3' end or the sense strand, all the V genes are amplified irrespective of heir V gene subclass.

After amplification, the DNAs of this invention are rendered single-stranded. For example, the strands can be separated by using a
biotinylated primer, capturing the biotinylated product on streptavidin beads, denaturing the DNA, and washing away the complementary
strand. Depending on which end of the captured DNA is wanted, one will chose to immobilize either the upper (sense) strand or the lower
(antisense) strand.

To prepare the single-stranded amplified DNAs for cloning into genetic packages so as to effect display of the peptides, polypeptides or
proteins encoded, at least in part, by those DNAs, they must be manipulated to provide ends suitable for cloning and expression. In
particular, any 5' untranslated regions and mammalian signal sequences must be removed and replaced, in frame, by a suitable signal
sequence that functions in the display host. Additionally, parts of the variable domains (in antibody genes) may be removed and replaced by
synthetic segments containing synthetic diversity. The diversity of other gene families may likewise be expanded with synthetic diversity.

According to the methods or this invention, there are two ways top manipulate the single-stranded amplified DNAs for cloning, as defined in
the claims. The first method comprises the steps of:

(i) contacting the single-stranded nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being complementary to the single-
stranded nucleic acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid fonss a
restriction endonuclease recognition site that on restriction results in cleavage of the nucleic acid at the desired location; and

(ii) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

In this first method, short oligonucleotides are annealed to the single-stranded DNA so that restriction endonuclease recognition sites formed
within the now locally double-stranded regions of the DNA can be cleaved. In particular, a recognition site that occurs at the same position
in a substantial fraction of the single-stranded DNAs is identical.

For antibody genes, this can be done using a catalog of germline seqences. See, e.g., "http://www.mrc-cpe.cam.ac.uk/imt-
doc/restricted/ok.htm 1." Updates can be obtained from this site under the heading "Amino acid and nucleotide sequence alignments." For
other families, similar comparisons exist and may be used to select appropriate regions for cleavage and to maintain diversity.

For example, Table 195 depicts the DNA sequences of the FR3 regions of the 51 known human VH germline genes. In this region, the genes
contain restriction endonuclease recognition sites shown in Table 200. Restriction endonucleases that cleave a large fraction of germline
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genes at the same site are preferred over endonuclease that cut at a variety of sites. Furthermore, it is preferred that there be only one site for
the restriction endonucleases within the region to which the short oligonucleotide binds on the single-stranded DNA, e.g., about 10 bases on
either side of the restriction endonuclease recognition site.

An enzyme that cleaves downstream in FR3 is also more preferable because it captures fewer mutations in the framework. This may be
advantageous is some cases. However, it is well known that framework mutations exist and confer and enhance antibody binding. The
present invention, by choice of appropriate restriction site, allows all or part of FR3 diversity to be captured. Hence, the method also allows
extensive diversity to be captured.

Finally, in the methods of this invention restriction endonucleases that are active between about 45° and about 75°C are used. Preferably
enzymes that are active above 50°C, and more preferably active about 55°C, are used. Such temperatures maintain the nucleic acid sequence
to be cleaved in substantially single-stranded form.

Enzymes shown in Table 200 that cut many of the heavy chain FR3 germline genes at a single position include: Maelll(24@4),
Tsp451(21 @4), Hphl(44@5), Bsall(23 @65), Alul(23@47), Bipl(21@48), Ddel(29@58), BglII(10@61), Msl[(44@72), BsiEI(23@74),
Eael(23@74), Eagl(23@74), Haelll(25@75), Bst4CI(51 @36), HpyCHAIIL(51 @86), Hinfl(38@2), Miyl(18@2), Ple](18@2),
Mnil(31@67), HpyCH4V (21 @44), BsmAI(16@11), BpmI(19@12), XmnI(12@30), and Sacl(11 @51). (The notation used means, for
example, that BsmAl cuts 16 of the FR3 germline genes with a restriction endonuclease recognition site beginning at base 11 of FR?.)

For cleavage of human heavy chains in FR3, the preferred restriction endonucleases are: Bst4CI (or Taal or HpyCH41IL), Bipl, HpyCH4V,
and Msl1. Because ACNGT (the restriction endonuclease recognition site for Bs#4CI, Taal, and HpyCH4III) is found at a consistent site in
all the human FR3 germline genes, one of those enzymes is the most preferred for capture of heavy chain CDR3 diversity. Bipl and
HpyCHA4V are complementary. BipI cuts most members of the VHI and VH4 families while HpyCH4V cuts most members of the VH3,
VHS, VH6, and VH7 families. Neither enzyme cuts VH2s, but this is a very small family, containing only three members. Thus, these
enzymes may also be used in preferred embodiments of the methods of this invention.

The restriction endonucleases HpyCHA4IIIL, Bst4ClL, and Taal all recognize 5'-ACnGT-3" and cut upper strand DNA after n and lower strand
DNA before the base complementary to n. This is the most preferred restriction endonuclease recognition site for this method on human
heavy chains because it is found in all germline genes. Furthermore, the restriction endonuclease recognition region (ACnGT) matches the
second and third bases of a tyrosine codon (tay) and the following cysteine codon (tgy) as shown in Table 206. These codons are highly
conserved, especially the cysteine in mature antibody genes.

Table 250 E shows the distinct oligonucleotides of length 22 (except the last one which is of length 20) bases. Table 255 C shows the
analysis of 1617 actual heavy chain antibody genes. Of these, 1511 have the site and match one of the candidate oligonucleotides to within 4
mismatches. Eight oligonucleotides account for most of the matches and are given in Table 250 F.1. The 8 oligonucleotides are very similar
so that it is likely that satisfactory cleavage will be achieved with only one oligonucleotide (such as H43.77.97.1-02#1) by adjusting
temperature, pH, salinity, and the like. One or two oligonucleotides may likewise suffice whenever the germline gene sequences differ very
little and especially if they differ very little close to the restriction endonuclease recognition region to bei cleaved. Table 255 D shows a
repeat analysis of 1617 actual heavy chain antibody genes using only the 8 chosen oligonucleotides. This shows that 1463 of the sequences
match at least one of the oligonucleotides to within 4 mismatches and have the site as expected. Only 7 sequences have a second HpyCHA4III
restriction endonuclease recognition region in this region.

Another illustration of choosing an appropriate restriction endonuclease recognition site involves cleavage in FR1 of human heavy chains.
Cleavage in FR1 allows capture of the entire CDR diversity of the heavy chain.

The germline genes for human heavy chain FR1 are shown in Table 217. Table 220 shows the restriction endonuclease recognition sites
found in human germline genes FRIs. The preferred sites are Bsgl(GTGCAG;39@4), BsoFI(GCngc;43@6,11@9,2@3,1 @12),
Tsel(Gewge;43@6,11@9,2@3,1@12), MspA1I(CMGcekg:46@7.2@1), Pvull(CAGetg;46@7,2@1), Alul(AGet;48 @82 @2),
Ddel(Ctnag;22@52,9 @48), Hphl (tcacc; 22@80), BssKI(Ncengg;35@39,2@40), Bsall (Cenngg; 32@40, 2@41), BsINI(CCwgg; 33@40),
ScrFI (CCngg;35 @40, 2@41), EcoO109I(RGgnccy;22 @46, 11@43), Saud6l(Ggnee;23 @47,11@44), Avall (Ggwee; 23@47, 4@44),
PpuMI(RGgwccy;22@46,4@43), BsmFI(gtcee;20@48), Hinfl(Gantc;34@16,21@56, 21@77), Tfil(21@77), Myl(GAGTC;34@16),
Mlyl(gactc;21 @56), and AlwNI(CAGnnnctg;22@68). The more preferred sites are MspAl and Fvull. MspAl and Pvull have 46 sites at 7-12
and 2 at 1-6. To avoid cleavage at both sites, oligonucleotides are used that do not fully cover the site at 1-6. Thus, the DNA will not be
cleaved at that site. We have shown that DNA that extends 3, 4, or 5 bases beyond a Pvull-site can be cleaved efficiently.

Another illustration of choosing an appropriate restriction endonuclease recognition site involves cleavage in FR1 of human kappa light
chains. Table 300 shows the human kappa FR1 germline genes and Table 302 shows restriction endonuclease recognition sites that are
found in a substantial number of human kappa FR1 germline genes at consistent locations. Of the restriction endonuclease recognition sites
listed, BsmAl and PfIFI are the most preferred enzymes. BsmAl sites are found at base 18 in 35 of 40 germline genes. PfIFI sites are found
in 35 of 40 germline genes at base 12.

Another example of choosing an appropriate restriction endonuclease recognition site involves cleavage in FR1 of the human lambda light
chain. Table 400 shows the 31 known human lambda FR1 germline gene sequences. Table 405 shows restriction endonuclease recognition
sites found in human lambda FR1 germline genes. Hinfl and Ddel are the most preferred restriction endonuclease for cutting human lambda
chains in FR1.

After the appropriate site or sites for cleavage are chosen, one or more short oligonucleotides are prepared so as to functionally complement,
alone or in combination, the chosen recognition site. The oligonucleotides also include sequences that flank the recognition site in the
majority of the amplified genes. This flanking region allows the sequence to anneal to the single-stranded DNA sufficiently to allow
cleavage by the restriction endonuclease specific for the site chosen.

The actual length and sequence of the oligonucleotide depends on the recognition site and the conditions to be used for contacting and
cleavage. The length must be sufficient so that the oligonucleotide is functionally complementary to the single-stranded DNA over a large
enough region to allow the two strands to associate such that cleavage may occur at the chosen temperature and solely at the desired
location.
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Typically, the oligonucleotides of this preferred method of the invention are about 17 to about 30 nucleotides in length. Below about 17
bases, annealing is too weak and above 30 bases there can be a lose of specificity. A preferred length is 18 to 24 bases.

Oligonucleotides of this length need not be identical complements of the germline genes. Rather, a few mismatches taken may be tolerated.
Preferably, however, no more than 1-3 mismatches are allowed. Such mismatches do not adversely affect annealing of the oligonucleotide to
the single-stranded DNA. Hence, the two DNAs are said to be functionally complementary.

The second method to manipulate the amplified single-stranded DNAs of this invention for cloning comprises the steps (as defined in the
claims) of:

(i) contacting the single-stranded nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the
oligonucleotide being completmentary to the single-stranded nucleic acid in the region in which cleavage is desired, and the double-stranded
region of the oligonucleotide having a Type II-S restriction endonuclease recognition site, whose cleavage site is located at a known distance
from the recognition site; and

(ii) cleaving the nucleic acid solely at the cleavage site formed by the complementation of the nucleic acid and the single-stranded region of
the the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-
stranded form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands
to associate such that cleavage may occur at the chosen temperature and aft the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

This second method employs Universal Restriction Endonucleases ("URE"). URE:s are partially double-stranded oligonucleotides, The
single-stranded portion or overlap of the URE consists of a DNA adapter that is functionally complementary to the sequence to be cleaved in
the single-stranded DNA. The double-stranded, portion consists of a type II-S restriction endonuclease recognition site.

The URE method of this invention is specific and precise and can tolerate some (e.g., 1-3) mismatches in the complementary regions, i.e., it
is functionally complementary to that region. Further, conditions under which the URE is used can be adjusted so that most of the genes that
are amplified can be cut, reducing bias in the library produced from those genes.

The sequence of the single-srranded DNA adapter or overlap portion of the URE typically consists of about 14-22 bases. However, longer or
shorter adapters may be used. The size depends on the ability of the adapter to associate with its functional complement in the single-
stranded DNA and the temperature used for contacting the URE and the single-stranded DNA at the temperature used for cleaving the DNA
with the type II-S enzyme.. The adapter must be functionally complementary to the single-stranded DNA over a large enough region to
allow the two strands to associate such that the cleavage may occur at the chosen temperature and at the desired location. We prefer singe-
stranded or overlap portions of 14-17 bases in length, and more preferably 18-20 bases in length.

The site chosen for cleavage using the URE is preferably one that is substantially conserved in the family of amplified DNAs. As compared
to the first cleavage method of this invention, these sites do not need to be endonuclease recognition sites. However, like the first method,
the sites chosen can be synthetic rather than existing in the native DNA. Such sites may be chosen by references to the sequences of known
antibodies or other families of genes. For example, the sequences of many germline genes are reported at http://www.mrc-
cpe.cam.ac.uk/imt-doc/restricted/ok.html. For example, one preferred site occurs near the end of FR3 -- codon 89 through the second base of
codon 93. CDR3 begins at codon 95.

The sequences of 79 human heavy-chain genes are also available at http://www.ncbi.nlm.nih.gov/entre2/nucleotide .html. This site can be
used to identify appropriate sequences for URE cleavage according to the methods of this invention. See, e.g., Table 8B.

Most preferably, one or more sequences are identified using these sites or other available sequence information. These sequences together
are present in a substantial fraction of the amplified DNAs. For example, multiple sequences could be used to allow for known diversity in
germline genes or for frequent somatic mutations. Synthetic degenerate sequences could also be used. Preferably, a sequence (s) that occurs
in at least 65% of genes examined with no more than 2-3 mismatches is chosen

URE single-stranded adapters or overlaps are then made to be complementary to the chosen regions.

Conditions for using the UREs are determined empirically. These conditions should allow cleavage of DNA that contains the functionally
complementary sequences with no more than 2 or 3 mismatches but that do not allow cleavage of DNA lacking such sequences.

As described above, the double-stranded portion of the URE includes a Type II-S endonuclease recognition site. Any Type II-S enzyme that
is active at a temperature necessary to maintain the single-stranded DNA substantially in that form and to allow the single-stranded DNA
adapter portion of the URE to anneal long enough to the single-stranded DNA to permit cleavage at the desired site may be used.

The preferred Type II-S enzymes for use in the URE methods of this invention provide asymmetrical cleavage of the single-stranded DNA.
Among these are the enzymes listed in Table 800. The most preferred Type II-5 enzyme is FokL

‘When the preferred Fok I containing URE is used, several conditions are preferably used to effect cleavage:

1) Excess of the URE over target DNA should be present to activate the enzyme. URE present only in equimolar amounts to the target DNA
would yield poor cleavage of ssDNA because the amount of active enzyme available would be limiting.

2) An activator may be used to activate part of the FokI enzyme to dimerize without causing cleavage. Examples of appropriate activators
are shown in Table 510.

3) The cleavage reaction is performed at a temperature between 45°-75°C, preferably above 50°C and most preferably above 55°C.

The UREs used in the prior art contained a 14-base single-stranded segment, a 10-base stem (containing a FokI site) , followed by the
palindrome of the 10-base stem. While such UREs may be used in the methods of this invention, the preferred UREs of this invention also
include a segment of three to eight bases (a loop) between the FokI restriction endonuclease recognition site containing segments. In the
preferred embodiment, the stem (containing the FokI site) and its palindroms are also longer than 10 bases. Preferably, they are 10-14 bases
in length. Examples of these "lollipop" URE adapters are shown in Table 5.
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One example of using a URE to cleave an single-stranded DNA involves the FR3 region of human heavy chain. Table 508 shows an
analysis of 840 fulllength nature human heavy chains with the URE recognition sequences shown. The vast majority (718/840=0.85) will be
recognized with 2 or fewer mismatches using five UREs (VHS881-1.1, VHS881-1.2, VHS881-2.1, VHS881-4.1, and VHS881-9.1). Each
has a 20-base adaptor sequence to complement the germline gene, a ten-base stem segment containing a FokI site, a five base loop, and the
reverse complement of the first stem segment. Annealing those adapters, alone or in combination, to single-stranded antisense heavy chain
DNA and treating with Fokl in the presence of, e.g., the activator FOKIact, will lead to cleavage of the antisense strand at the position
indicated.

Another example of using a URE (s) to cleave a single-stranded DNA involves the FR1 region of the human Kappa light chains. Table 512
shows an analysis of 182 full-length human kappa chains for matching by the four 19-base probe sequences shown. Ninety-six percent of
the sequences match one of the probes with 2 or fewer mismatches. The URE adapters shown in Table 512 are for cleavage of the sense
strand of Kappa chains. Thus, the adaptor sequences are the reverse complement of the germline gene sequences. The URE consists of a ten-
base stem, a five base loop, the reverse complement of the stem and the complementation sequence. The loop shown here is TTGTT, but
other sequences could be used. Its function is to interrupt the palindrome of the stems so that formation of a lollypop monomer is favored
over dimerization. Table 512 also shows where the sense strand ifs cleaved.

Another example of using a URE to cleave a single-stranded DNA involves the human lambda light chain. Table 515 shows analysis of 128
human lambda light chains for matching the four 19-base probes shown. With three or fewer mismatches, 88 of 128 (69%) of the chains
match one of the probes. Table 515 also shows URE adapters corresponding to these probes. Annealing these adapters to upper-strand
ssDNA of lambda chains and treatment with FokI in the presence of FOKIact at a temperature at or above 45°C will lead to specific and
precise cleavage of the chains.

The conditions under which the short oligonucleotide sequences of the first method and the UREs of the second method are contacted with
the single-stranded DNAs may be empirically determined. The conditions must be such that the single-stranded DNA remains in
substantially single-stranded form. More particularly, the conditions must be such that the single-stranded DNA does not form loops that
may interfere with its association with the oligonucleotide sequence or the URE or that may themselves provide sites for cleavage by the
chosen restriction endonuclease.

The effectiveness and specificity of short oligonucleotides (first method) and UREs (second method) can be adjusted by controlling the
concentrations of the URE adapters/oligonucleotides and substrate DNA, the temperature, the pH, the concentration of metal ions, the ionic
strength, the concentration of chaotropes (such as urea and formamide), the concentration of the restriction endonuclease(e.g., FoKT), and
the time of the digestion. These conditions can be optimized with synthetic oligonucleotides having: 1) target germline gene sequences, 2)
mutated target gene sequences, or 3) somewhat related non-target sequences. The goal is to cleave most of the target sequences and minimal
amounts of non-targets.

In this invention, the single-stranded DNA is maintained in substantially that form using a temperature between 45°C to 75°C. More
preferably, a temperature between 50°C and 60°C, most preferably between 55°C and 60°C, is used. These temperatures are employed both
when contacting the DNA with the oligonucleotide or URE and when cleaving the DNA using the methods of this invention.

The two cleavage methods of this invention have several advantages. The first method allows the individual members of the family of
single-stranded DNAs to be cleaved solely at one substantially conserved endonuclease recognition site. The method also does not require
an endonuclease recognition site to be built in to the reverse transcription or amplification primers. Any native or synthetic site in the family
can be used.

The second method has both of these advantages. In addition, the URE method allows the single-stranded DNAs to be cleaved at positions
where no endonuclease recognition site naturally occurs or has been synthetically constructed.

Most importantly, both cleavage methods permit the use of 5' and 3' primers so as to maximize diversity and then cleavage to remove
unwanted or deleterious sequences before cloning and display.

After cleavage of the amplified DNAs using one of the methods of this invention, the DNA is prepared for cloning. This is done by using a
partially duplexed synthetic DNA adapter, whose terminal sequence is based on the specific cleavage site at which the amplified DNA has
been cleaved.

The synthetic DNA is designed such that when it is ligated to the cleaved single-stranded DNA, it allows that DNA to be expressed in the
correct reading frame so as to display the desired peptide, polypeptide or protein on the surface of the genetic package. Preferably, the
double-stranded portion of the adapter comprises the sequence of several codons that encode the amino acid sequence characteristic of the
family of peptides, polypeptides or proteins up to the cleavage site. For human heavy chains, the amino acids of the 3-23 framework are
preferably used to provide the sequences required for expression of the cleaved DNA.

Preferably, the double-stranded portion of the adapter is about 12 to 100 bases in length. More preferably, about 20 two 100 bases are used.
The double-standard region of the adapter also preferably contains at least one endonuclease recognition site useful for cloning the DNA
into a suitable display vector (or a recipient vector used to archive the diversity). This endonuclease restriction site may be native to the
germline gene sequences used to extend the DNA sequence. It may be also constructed using degenerate sequences to the native germline
gene sequences. Or, it may be wholly synthetic.

The single-stranded portion of the adapter is complementary to the region of the cleavage in the single-stranded DNA. The overlap can be
from about 2 bases up to about 15 bases. The longer the overlap, the more efficient the ligation is likely to be. A preferred length for the
overlap is 7 to 10. This allows some mismatches in the region so that diversity in this region may be captured.

The single-stranded region or overlap of the partially duplexed adapter is advantageous because it allows DNA cleaned at the chosen site,
but not other fragments to be captured. Such fragments would contaminate the library with genes encoding sequences that will not fold into

proper antibodies and are likely to be non-specifically sticky.

One illustration of the use of a partially duplexed adaptor in the methods of this invention involves ligating such adaptor to a human FR3
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region that has been cleaved, as described above, at 5'-ACnGT-3' using HpyCH4III, Bst4CT or Taal.

Table 250 F.2 shows the bottom strand of the double-stranded portion of the adaptor for ligation to the cleaved bottom-strand DNA. Since
the HpyCB4III-Site is so far to the right (as shown in Table 206), a sequence that includes the Af/II-site as well as the Xbal site can be
added. This bottom strand portion of the partially-duplexed adaptor, H43.XAExt, incorporates both Xbal and AfIII-sites. The top strand of
the double-stranded portion of the adaptor has neither site (due to planned mismatches in the segments opposite the Xbal and AfIII-Sites of
H43.XAExt), but will anneal very tightly to H43. XAExt. H43 AExt contains only the Af/II-site and is to be used with the top strands
H43.ABrl and H43.ABr2 (which have intentional alterations to destroy the Aflll-site).

After ligation, the desired, captured DNA can be PCR amplified again, if desired, using in the preferred embodiment a primer to the
downstream constant region of the antibody gene and a primer to part of the double-standard region of the adapter. The primers may also
carry restriction endonuclease sites for use in cloning the amplified. DNA.

After ligation, and perhaps amplification, of the partially double-stranded adapter to the single-stranded amplified DNA, the composite
DNA is cleaved at chosen 5' and 3' endonuclease recognition sites.

The cleavage sites useful for cloning depend own the phage or phagemid into which the cassette will be inserted and the available sites in
the antibody genes. Table 1 provides restriction endonuclease data for 75 human light chains. Table 2 shows corresponding data for 79
human heavy chains. In each Tabler the endonucleases are ordered by increasing frequency of cutting. In these Tables, Nch is the number of
chains cut by the enzyme and N is the number of sites (some chains have more than one site).

From this analysis, SfII, NotI, AfIll, ApaLl, and Ascl are very suitable. Sfil and NotI are preferably used in pCES1 to insert the heavy-chain
display segment. Apal.l and Ascl are preferably used in pCES1 to insert the light-chain display segment.

BstEll-sites occur in 97% of germ-line JH genes. In rearranged V genes, only 54/79 (68%) of heavy-chain genes contain a BstEIl-site and
7/61 of these contain two sites. Thus, 47/79 (59%) contain a single BstEII-Site. An alternative to using Bs?EII is to cleave via UREs at the
end of JH and ligate to a synthetic oligonucleotide that encodes part of CHI.

One example of preparing a family or DNA sequences using the methods of this invention involves capturing human CDR 3 diversity. As
described above, mRNAs from various autoimmune patients is reverse transcribed into lower strand cDNA. After the top strand RNA is
degraded, the lower strand is immobilized and a short oligonucleotide used to cleave the cDNA upstream of CDR3. A partially duplexed
synthetic DNA adapter is then annealed to the DNA and the DNA is amplified using a primer to the adapter and a primer to the constant
region (after FR4). The DNA is then cleaved using BstEII (in FR4) and a restriction. endonuclease appropriate to the partially double-
stranded adapter (e.g., Xba I and AfIII (in FR3)). The DNA is then lifted into a synthetic VH skeleton such as 3-23,

One example of preparing a single-stranded DNA that was cleaved using the URE method involves the human Kappa chain. The cleavage
site in the sense strand of this chain is depicted in Table 512. The oligonucleotide kapextURE is annealed to the oligonucleotides
(kaBRO1UR, kaBRO2UR, kaBRO3UR, and ka3R04UR) to form a partially duplex DNA. This DNA, is then ligated to the cleaved soluble
Kappa chains. The ligation product is then amplified using primers kapextUREPCR and CKForeAsc (which inserts a Ascl site after the end
of C Kappa). This product is then cleaved with ApaLl.l and Ascl and ligated to similarly cut recipient vector.

Another example involves the cleavage illustrated in Table 515. After cleavage, an extender (ON_LamEx133) and four bridge
oligonucleotides (ON_LAMB1-133, ON_LamB2-133, ON_LamBS-133, and ON_LamB4-133) are annealed to form a partially duplex
DNA. That DNA is ligated to the cleaved lambda-chain sense strands. After libation, the DNA is amplified with ON_Lam133PCR and a
forward primer specific to the lambda constant domain, such as CL2ForeAsc or CL7ForeAsc (Table 130).

In human heavy chains, one can cleave almost all genes in FR4 (downstream, i.e. toward the 3' end of the sense strand, of CDR3) at a
BstEII-Site that occurs at a constant, position in a very large fraction of human heavy-chain V genes. One then needs a site in FR3, if only
CDR3 diversity is to be captured, in FR2, if CDR2 and CDR3 diversity is wanted, or in FR1, if all the CDR diversity is wanted. These sites
are preferably inserted as part of the partially double-stranded adaptor.

The preferred process of this invention is to provide recipient vectors having sites that allow cloning of either light or heavy chains. Such
vectors are well known and widely used in the art. A preferred phage display vector in accordance with this invention is phage MALIA3.
This displays in gene III. The sequence of the phage MALIA3 is shown in Table 120A (annotated) and Table 120B (condensed).

The DNA encoding the selected regions of the light or heavy chains can be transferred to the vectors using endonucleases that cut either
light or heavy chains only very rarely. For example, light chains may be captured with ApaLl and Ascl. Heavy-chain genes are preferably
cloned into a recipient vector having Sfil, Neol, Xbal, AfIIl, BstEIL, Apal, and Notl sites. The light chains are preferably moved into the
library as ApaLl.I-Ascl fragments. The heavy chains are preferably moved into the library as Sfil-NotI fragments.

Most preferably, the display is had on the surface of a derivative of M13 phage. The most preferred vector contains all the genes of M13, an
antibiotic resistance gene, and the display cassette. The preferred, vector is provided with restriction sites that allow introduction and
excision of members of the diverse family of genes, as cassettes. The preferred vector is stable against rearrangement under the growth
conditions used to amplify phage.

In another embodiment of this invention the diversity captured by the methods of the present invention may be displayed in a phagemid
vector (e.g. pCES1) that displays the peptide, polypeptide or protein on the III protein. Such vectors may also be used to store the diversity
for subsequent display using other vectors or phage.

In another embodiment, the mode of display may be through a short linker to three possible anchor domains. One anchor domain being the
final portion of M13 III ("IIstump"), a second anchor being the full length III mature protein, and the third being the M13 VIII mature
protein.

The Istump fragment contains enough of M13 III to assemble into phage but not the domains involved in mediating infectivity. Because
the w.t. IIl and VIII proteins are present, the phage is unlikely to delete the antibody genes and phage that do delete these segments receive
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only a very small growth advantage. For each of the anchor domains, the DNA encodes the w.t. AA sequence, but differs from the w.t. DNA
sequence to a very high extant. This will greatly reduce the potential for homologous recombination between the display anchor and the w.t.
gene that is also present.

Most preferably, the present invention uses a complete phage carrying an antibiotic-resistance gene (such as an ampicillin-resistance gene)
and the display cassette. Because the w.t. Zii and viii genes are present, the w.t. proteins are also present. The display cassette is transcribed
from a regulatable promoter (e.g., Pracz). Use of a regulatable promoter allows control of the ratio of the fusion display gene to the

corresponding w.t. coat protein. This ratio determines the average number of copies of the display fusion per phage (or phagemid) particle.

The specification describes a method of displaying peptides, polypeptides or proteins (and particularly Fabs) on filamentous phage. In the
most preferred embodiment this method displays FABs and comprises:

a) obtaining a cassette capturing a diversity of segments of DNA encoding the elements:

Pegt : RBS1: :SS1: :VL: :CL: :stop: :RBS2: :SS2: :VH: :CHI: : linker: :anchor: :stop: :

where P is a regulatable promoter, RBS1 is a first ribosome binding site, SS1 is a signal sequence operable in the host strain, VL is a
member of a diverse set of light-chain variable regions, CL is a light-chain constant region, stop is one or more stop codons, RBS2 is a
second ribosome binding site, SS2 is a second signal sequence operable in the host strain, VH is a member of a diverse or heavy-chain
variable regions, CH1 is an antibody heavy-chain first constant domain, linker is a sequence of amino acids of one to about 50 residues,
anchor is a protein that will assemble into the filamentous phage particle and stop is a second example of one or more step codons; and
b) positioning that cassette within the phage genome to maximize the viability of the phage and to minimize the potential for deletion of the
cassette or parts thereof.

The DNA encoding the anchor protein in the above preferred cassette should be designed to encode the same (or a closely related) amino
acid sequence as is found in one of the coat proteins of the phage, but with a distinct DNA sequence. This is to prevent unwanted
homologous recombination with the w.t. gene. In addition, the cassette should be placed in the regions, The positioning and orientation of
the display cassette can influence the behavior of the phage.

A transcription terminator may be placed after the second stop of the display cassette above (e.g., Trp). This will reduce interaction between
the display cassette and other genes in the phage antibody display vector (PADV).

In another embodiment, the phage or phagemid can display proteins other than Fab, by replacing the Fab portions indicated above, with
other protein genes.

Various hosts can be used for growth of the display phage or phagemids. Such hosts are well known in the art. In the preferred emodiment,
where Fabs are being displayed, the preferred host should grow at 30°C and be RecA™ (to reduce unwanted genetic recombination) and
EndA’ (to make recovery of RF DNA easier). It is also preferred that the host strain be easily transformer by electroperation.

X1.1-Blue MRF satisfies most of these preferences, but does not grow well at 30°C. XL.1-Blue MRF' does grow slowly at 38°C and thus is
an acceptable host. TG-1 is also an acceptable host although it is RecA™ and EndA*. XL.1-Blue MRF is more preferred for the intermediate
host used to accumulate diversity prior to final construction of the library.

After display, the libraries of this invention, may be screened using well known and conventionally used techniques. The selected peptides,
polypeptides or proteins may then be used to treat disease. Generally, the peptides, polypeptides or proteins for use in therapy or in
pharmaceutical compositions are produced by isolating the DNA encoding the desired peptide, polypeptide or protein from the member of
the library selected. That DNA is used in conventional methods to produce the peptide, polypeptides or protein it encodes in appropriate host
cells, preferably mammalian host cells, e.g., CHO cells. After isolation, the peptide, polypeptide or protein is used alone or with
pharmaceutically acceptable compositions in therapy to treat disease.

EXAMPLES
Example 1: Capturing kappa chains with BsmAI:

A repertoire of human-kappa, chain mRNAs was prepared by treating total or poly(A+) RNA isolated from a collection of patients having
various autoimmune diseases with calf intestinal phosphatase to remove the 5'-phosphate from all molecules that have them, such as
ribosomal RNA, fragmented mRHA, tRNA and genomic DNA. Full length mRNA (containing a protective 7-methyl cap structure) is
unaffected. The RNA is then treated with tobacco acid pyrophosphatase to remote the cap structure from full length mRNAs leaving a 5'-
monophosphate group.

Full length mRNA' were modified with an adaptor at the 5' end and then reversed transcribed and amplified using the GeneRACE™ method
and kit (Invi trogen). A 5' biotinylated primer complementary to the adaptor and a 3' primer complementary to a portion of the construct
region were used.

Approximately 2 micrograms (ug) of human kappa-chain (Igkappa) gene RACE material with biotin attached to 5'-end of upper strand was
immobilized on 200 microliters (uL) of Seradyn magnetic beads. The lower strand was removed by washing the DNA with 2 aliquots 200
puL of 0.1 M NaOH (pH 13) for 3 minutes for the first aliquot followed by 30 seconds for the second aliquot. The beads were neutralized
with 200 pL of 10 mM Tris (pH 7.5) 100 mM NacCl. The short oligonucleotides shown in Table 525 were added in 40 fold molar excess in
100 pL of NEB buffer 2 (50 mM NaCl, 10 mM Tris-HCl, 10 mM MgCl,, mM dithiothreitol pH 7.9) to the dry beads. The mixture was
incubated at 95°C for 5 minutes then cooled down to 55°C over 30 minutes. Excess oligonucleotide was washed away with 2 washes of
NEB buffer 3 (100 mM NaCl, 50 mM Tris-HCI, 10 mM MgCl,, 1 mM dithicthreitol pH 7.9). Ten units of BsmAI (IEB) were added in NEB
buffer 3 and incubated for 1 h at 55°C. The cleaved downstream DNA was collected and purified over a Qiagen PCR purification column
(FIGs. 3 and 4).

A partially double-stranded adaptor was prepared using the oligonucleotide shown in Table 525. The adaptor was added to the single-
stranded DNA in 100 fold molar excess along with 1000 units of T4 DNA ligase (NEB) and incubated overnight at 16°C. The excess
oligonucleotide was removed with a Qiagen PCR purification column. The ligated material was amplified by PCR using the primers
kapPCRt1 and kapfor shown in Table 525 for 10 cycles with the program shown in Table 530.
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The soluble PCR product was run on a gel and showed a band of approximately 700 n, as expected (FIGs. 5 and 6%. The DNA was cleaved
with enzymes Apal.l and Ascl, gel purified, and ligated to similarly cleaved vector pCES 1. The presence of the correct size insert was
checked by PCR in several clones as shown in FIG. 15.

Table 500 shows the DNA sequence of a kappa light chain, captured by this procedure. Table 501 shows a second sequence captured by this
procedure, The closest bridge sequence was complementary to the sequence 5'-agccacc-3', but the sequence captured reads 5'-Tgccacc-3',
showing that some mismatch in the overlapped region is tolerated.

Example 2: Construction of Synthetic CDR1 and CDR2 Diversity in V-3-23 VH Framework

A synthetic Complementary Determinant Region (CDR) 1 and 2 diversity was constructed in the 3-23 VH framework in a two step process:
first, a vector containing the 3-23 VH framework was constructed, and then, a synthetic CDR 1 and 2 was assembled and cloned into this
vector.

For construction of the V3-23 framework, 8 oligos and two PCR primers (long oligonucleotides: TOPFR1A, BOTFR1B, BOTFR2,
BOTFR3, FO6, BOTFR4, ON-vgC1, and ON-vgC2 and primers: SFPRMET and BOTPCRPRIM, shown in Table 600) that overlap were
designed based on the Genebank sequence of V323 VH. The design incorporated at least one useful restriction site in each framework
region, has shown in Table 600. In Table 600, the segments that were synthesized are shown as bold, the overlapping regions are
underscored, and the PCR priming regions at each end are underscored. A mixture of these 8 oligos was combined at a final concentration of
2.5uM in a 20ul Polymerase Chain Reaction (PCR) reaction. The PCR mixture contained 200uM dNTPs, 2.5mM MgCl,, 0.02U Pfu
Turbo™ DNA Polymerase, 1U Qiagen HotStart Taqg DNA Polymerase, and 1X Qiagen PCR buffer. The PCR program consisted of 10
cycles of 94°C for 30s, 55°C for 30s, and 72°C for 30s. The assembled V3-23 DNA sequence was then amplified, using 2.5ul of a 10-fold
dilution from the initial PCR in 100ul PCR reaction. The PCR reaction contained 200uM dNTPs, 2-5mM MgCl,, 0.02U Pfit Turbo™ DNA
Polymerase, 1U Qiagen HotStart Taqg DNA Polymerase, IX Qiagen PCR Buffer and 2 outside primers (SFPRMET and BOTPCRPRIM) at a
concentration of luM. The PCR program consisted of 23 cycles at 94°C for 30s, 55°C for 30s, and 72°C for 60s. The V3-23 VH DNA
sequence was digested and cloned into pCESI (phagemid vector) using the Sfil and BszEIl restriction endonuclease sites (All restriction
enzymes mentioned herein were supplied by New England BioLabs, Bererly, MA and used as per manufacturer's instructions).

Stuffer sequences (shown in Table 610 and Table 620) were introduced into pCES1 to replace CDR1/CDR2 sequences (900 bases between
BspEI and Xbal RE sites) and CDR3 sequences (358 bases between AfIII and BstEIIL), prior to cloning the CDR1/CDR?2 diversity. The new
vector is pCESS and its sequence is given in Table 620. Having stuffers in place of the CDRs avoids the risk that a parental sequence would
be over-represented in the library. The CDR1-2 stuffer contains restriction sites for Bg/II, Bsu36l, Bcll, Xeml, Miul, Pvull, Hpal, and Hincll,
the underscored sites being unique within the vector pCESS5, The stuffer that replaces CDR3 contains the unique restriction endonuclease
site RsrIL. The stuffer sequences are fragments from the penicillase gene of E. coli.

For the construction of the CDR1 and CDR?2 diversity, 4 overlapping oligonucleotides (ON-vgC1, ON_Br12, ON_CD2Xba, and ON-vgC2,
shown in Table 600 and Table 630) encoding CDR1/2, plus flanking regions, were designed. A mix of these 4 oligos was combined at a
final concentration of 2.5uM in a 40ul PCR reaction. Two of the 4 oligos contained variegated sequences positioned at the CDR1 and the
CDR2. The PCR mixture contained 200uM dNTPs, 2.5U Pwo DNA Polymerase. (Roche), and 1X Pwo PCR buffer with 2mM MgSO,. The
PCR program consisted of 10 cycles at 94°C for 30s, 60°C for 30s, and 72°C for 60s. This assembled CDR1/2 DNA sequence was
amplified, using 2.5ul of the mixture in 100ul PCR reaction. The PCR reaction contained 200uM dNTPs, 2.5U Pwo DNA Polymerase, 1X
Pwo PCR Buffer with 2mM MgSO, and 2 outside primers at a concentration of 1uM. The PCR program consisted of 10 cycles at 94°C for
30s, 60°C for 30s, and 72°C for 60s. These variegated sequences were digested and cloned into the V3-23 framework in place of the
CDR1/2 stuffer.

We obtained approximately 7 X 107 independent transformants. Into this diversity, we can clone CDR3 diversity either from donor
populations or from synthetic DNA.

Furthermore, the present application describes the following items:

1. A method for cleaving single-stranded nucleic acid sequences at a desired location, the method comprising the steps of:

(i) contacting the nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being functionally complementary to the nucleic
acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid forms a restriction
endonuclease recognition site that on restriction results in cleavage of the nucleic acid at the desired location; and

(ii) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active ar the chosen temperature.

2. A method for cleaving single-stranded nucleic acid sequences at a desired location, the method comprising the steps of:

(i) contacting the nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the oligonucleotide being
functionally complementary to the nucleic acid in the region in which cleavage is desired, and the double-stranded region of the
oligonucleotide having a Type II-S restriction endonuclease recognition site, whose cleavage site is located at a known distance from the
recognition site; and

(ii) cleaving the nucleic acid solely ant the Type II-S cleavage site formed by the complementation of the nucleic acid and the single-
stranded region of the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

3. In a method for displaying a member of a diverse family of peptides, polypeptides or proteins on the surface of a genetic package and
collectively displaying at least a part of the diversity of the family, the improvement being characterized in that the displayed at least a part
of peptide, polypeptide or protein is encoded at least in part by a nucleic acid that has been cleaved art a desired location by a method
comprising the steps of:

(i) contacting the nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being functionally complementary to the nucleic
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acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid forms a restriction
endonuclease recognition site that on restriction results in cleavage of the nucleic acid at the desired location; and

(ii) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

4. In a method for displaying a member of a diverse family of peptides, polypeptides or proteins on the surface of a genetic package and
collectively displaying at least a part of the diversity of the family, the improvement being characterized in that the displayed peptide,
polypeptide or protein is encoded by a DNA sequence comprising a nucleic acid that has been cleaved at a desired location by

(i) contacting the nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the oligonucleotide being
functionally complementary to the nucleic acid in the region in which cleavage is desired, and the double-stranded region of the
oligonucleotide having a Type II-S restriction endonuclease recognition site, whose cleavage site is located at a known distance from the
recognition site; and

(ii) cleaning the nucleic acid solely at the Type II-S cleavage site formed by the complementation of the nucleic acid and the single-stranded
region of the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desires location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

5. A method for displaying a member of a diverse family of peptides, polypeptides or proteins on the surface of a genetic package and
collectively displaying at least a part of the diversity of the family, the method comprising the steps of:

(i) preparing a collection of nucleic acids that code at least in part for members of the diverse family;

(ii) rendering the nucleic acids single-stranded;

(iii) cleaving the single-stranded nucleic acids at a desired location by a method comprising the steps of;

(a) contacting the nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being functionally complementary to the nucleic
acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid forms a restriction
endonuclease recognition site that on restriction results in cleavage of the nucleic acid at the desired location; and

(b) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature; and

(iv) displaying a member of the family of peptides, polypeptides or proteins coded, at least in part, by the cleaved nucleic acids on the
surface of the genetic package and collectively displaying at least a portion of the diversity of the family.

6. A method for displaying a member of a diverse family of peptides, polypeptides or proteins on the surface of a genetic package and
collectively displaying at least a portion of the diversity of the family, the method comprising the steps of:

(i) preparing a collection of nucleic acids that code, at least in part, for members of the diverse family;

(ii) rendering the nucleic acids single-stranded;

(iii) cleaving the single-stranded nucleic acids at a desired location by a method comprising the steps of:

(a) contacting the nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the oligonucleotide being
functionally complementary to the nucleic acid in the region in which cleavage is desired, and the double-stranded region of the
oligonucleotide having a Type II-S restriction endonuclease recognition site, whose cleavage site is located at known distance from the
recognition site; and

(b) cleaving the nucleic acid solely at the Type II-S cleavage site formed by the complementation of the nucleic acid and the single-stranded
region of the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the restriction being carried out using a
cleavage endonuclease that is active at the chosen temperature; and

(iv) displaying a member of the family of peptides, polypeptides or proteins coded, at least in part, by the cleaved nucleic acids on the
surface of the genetic package and collectively displaying at least a portion of the diversity of the family.

7. A library comprising a collection of genetic packages that display a member of a diverse family of peptides, polypeptides or proteins and
collectively display at least a portion of the diversity of the family, the library being produced using the methods of items 3, 4, 5 or 6.

8. A library comprising a collection of genetic packages that display a member of a diverse family of peptides, polypeptides or proteins and
that collectively display at least a portion of the family, the displayed peptides, polypeptides or proteins being encoded by DNA sequences
comprising at least in part sequences produced by cleaving single-stranded nucleic acid sequences at a desired location by a method
comprising the steps of :

(i) contacting the nucleic acid with a single-stranded oligonucleotide, the oligonucleotide being functionally complementary to the nucleic
acid in the region in which cleavage is desired and including a sequence that with its complement in the nucleic acid forms a restriction
endonuclease recognition site that on restriction results in cleavage of the nucleic acid acid at the desired location; and

(ii) cleaving the nucleic acid solely at the recognition site formed by the complementation of the nucleic acid and the oligonucleotide;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

9. A library comprising a collection of genetic packages that display a member of a diverse family of peptides, polypeptides or proteins and
that collectively display at least a portion of the diversity of the family of the displayed peptides, polypeptides or proteins being encoded by
DNA sequences comprising at least in part sequences produced by cleaving single-stranded nucleic acid sequences at a desired location by a
method comprising the steps of:

(i) contacting the nucleic acid with a partially double-stranded oligonucleotide, the single-stranded region of the oligonucleotide being
functionally complementary to the nucleic acid in the region in which cleavage is desired, and the double-stranded region of the
oligonucleotide having a Type I S restriction endonuclease recognition site, whose cleavage site is located at a known distance from the
recognition site where the cleavage of the nucleic acid is desired; and

(ii) cleaving the nucleic acid solely at the Type II-S cleavage site formed by the complementation of the nucleic acid and the single-stranded
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region of the oligonucleotide ;

the contacting and the cleaving steps being performed at a temperature sufficient to maintain the nucleic acid in substantially single-stranded
form, the oligonucleotide being functionally complementary to the nucleic acid over a large enough region to allow the two strands to
associate such that cleavage may occur at the chosen temperature and at the desired location, and the cleavage being carried out using a
restriction endonuclease that is active at the chosen temperature.

10. The methods according to any one of items 1 to 9, wherein the nucleic acids encode at least a portion of an immunoglobulin.

11. The methods according to item 10, wherein the immunoglobulin comprises a Fab or single chain Fv.

12. The methods according to item 10 or 11, wherein the immunoglobin comprises at least portion of a heavy chain.

13. The methods according to item 12, wherein at least a portion of the heavy chain is human.

14. The methods according to item 10 or 11, wherein the immunoglobulin comprises at least a portion of FR1.

15. The methods according to item 14, wherein at least a portion of the FR1 is human.

16. The methods according to item. 10 or 11, wherein the immunoglobulin at least a portion of a light chain.

17. The methods according to item 16, wherein at least a portion of the light chain is human.

18. The methods according to any one of items 1 to 9, wherein the nucleic acid sequences are at least in part derived from patients suffering
from at least one autoimmune disease and/or cancer.

19. The methods according to item 18, wherein the autoimmune disease is selected from the group comprising lupus, erythematosus,
systemic sclerosis, rheumatoid arthritis, antiphosolipid syndrome or vasculitis.

20. The methods according to item 18, wherein the nucleic acids are at least in part isolated from the group comprising peripheral blood
cells, bone marrow cells spleen cells or lymph node cells.

21. The methods according to item 5 or 6 further comprising an nucleic acid amplification step between steps (i) and (ii), between steps (ii)
and (iii) or between steps (iii) and (iv).

22. The methods according to item 21, wherein the amplification step uses geneRACE™.

23. The methods according to any one of items 1 to 9, wherein the temperature is between 45°C and 75°C.

24. The methods according to item 23, wherein the temperature is between 50°C and 60°C.

25. The methods according to item 24, wherein the temperature is between 55°C and 60° C.

26. The methods according to item 1, 3, 5 or 8, wherein the length of the single-stranded oligonucleotide is between 17 and 30 bases.

27. The methods according to item 26, wherein the length of the single-stranded oligonucleotide is between 18 and 24 based.

28. The methods according to item 1, 3, 5 or 8, wherein the restriction endonuclease is selected from the group comprising Maelll, Tsp4SI,
Hphl, Bsall, Alul, Blpl, Ddel, Bglll, Msll, BsiEl, Eael, Eagl, Haell, Bst4CI, HpyCHA4IIL, Hinfl, Miyl, Plel, Mnil, HpyCH4V, BsmAl, Bpm],
Xmnl, or Sacl.

29. The methods according to item 28, wherein the restriction endonuclease is selected from the group comprising Bst4CL, Taal,
HpyCHA4III, Bipl, HpyCH4V or MsiL

30. The methods according to item 2, 4, 6 or 9, wherein the length of the single-stranded region of the partially double-stranded
oligonucleotide is between 14 and 22 bases.

31. The methods according to item 30, wherein the length of the single-stranded region of the partially double-stranded oligonucleotide is
between 14 and 17 bases.

32. The methods according to item 31, wherein the length of the single-stranded region of the oligonucleotide is between 18 and 20 bases.
33. The methods according to item 2 4, 6 or 9, wherein the length or the double-stranded region of the partially double-stranded
oligonucleotide is between 10 and 14 base pairs formed by a stem and its palindrome.

34. The methods according to item 33 wherein, the partially double-stranded oligonucleotide comprises a loop of 3 to 8 bases between the
stem and the palindrome.

35. The methods according to item 2, 4, 6 or 9, wherein the Type II-S restriction endonuclease is selected from the group comprising
AarICAC, AcerIll, Ebr71, Bbv, BbvIL, Bee83l, BeeAl, Beefl, BeiVI, Bfil, Binl, BscAl BseRI, BsmFI, BspMI, Ecil, Eco571, Faul, FokI,
Gsul, Hgal, Hphl, Mboll, Mlyl, Mmel, Mnll, Plel, RleAI, SfaNI, SspD5I, Sth1321, StsI, TaqIl, Tth1111II, or UbaPI.

36. The methods according to item 35, wherein the Type II-3 restriction endonuclease is FokL

37. A method for preparing single-stranded nucleic acids for cloning into an vector, the method comprising the steps of:

(i) contacting a single-stranded nucleic acid sequence that has been cleaved with a restriction endonuclease with a partially double-stranded
oligonucleotide, the single-stranded region of the oligonucleotide being functionally complementary to the nucleic acid in the region that
remains after cleavage, the double-stranded region of the oligonucleotide including any sequences necessary to return the sequences that
remain after cleavage into proper and original reading frame for expression and containing a restriction endonuclease recognition site 5' of
those sequences; and

(ii) cleaving the partially double-stranded oligonucleotide sequence solely at the restriction endonuclease recognition site contained within
the double-stranded region of the partially double-stranded oligonucleotide.

38. The method according to item 37, wherein the length of the single-stranded portion of the partially double-stranded oligonucleotide is
between 2 and 15 bases.

39. The method according to item 38, wherein the length of the single-stranded portion of the partially double-stranded oligonucleotide is
between 7 and 10 bases.

40. The method according to item 37, wherein the length of the double-stranded portion of the partially double-stranded oligonucleotide is
between 12 and 100 base pairs.

41. The method according to item 40, wherein the length of the double-stranded portion of the partially double-stranded oligonucleotide is
between 20 and 100 base pairs.
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SEQUENCE LISTING

<110> DYAX CORPORATION

<120> NOVEL METHODS OF CONSTRUCTING LIBRARIES OF GENETIC PACKAGES THAT COLLECTIVELY
DISPLAY THE MEMBERS OF A DIVERSE FAMILY OF PEPTIDES, POLYPEPTIDES OR PROTEINS
<130> DYAX/002

<140> PCT/US01/12454

< 141> 2001-04-17

<150> 60/198,069

< 151> 2000-04-17

<160> 428

<170> PatentIn Ver. 2.1

<210>1

<211>17

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 1

catgtgtatt actgtge 17

<210>2

<211>44

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 2

cacatcegtg cttcttgeac ggatgtggea cagtaataca catg 44

<210>3

<211>18

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 3

gtgtattaga ctgetgee 18

<210>4

<211>43

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 4

ggcagcaglc taatacacca catccgtgtt cttcacggat gtg 43

<210>5

<211>47

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 5

cacatccgtg tttgttacac ggatgtggtg tcttacagic cattctg 47

<210>6

<211>20

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 6

cagaatggac tgtaagacac 20

<210>7

<211>43

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 7

atcgagtctc actgagccac atcegtggtt ttccacggat gtg 43

<210>38

<211>17

<212>DNA

< 213> Artificial Sequence

<220>
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< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 8

gctcagtgag actcgat 17

<210>9

<211>19

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 9

atgaccgaat tgctacaag 19

<210>10

<211>46

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 10

gactcctcag cttettgetg aggagtectt gtagcaattc ggtcat 46
<210>11

<211>30

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 11

acctcactgg cttceggatt cactttctet 30

<210>12

<211>42

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 12

agaaacccac tccaaacctt taccaggagc ttggegaacc ca 42

<210>13

<211>51

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 13

ggaaggcagt gatctagaga tagtgaagcg acctttaacg gagtcageat a 51
<210> 14

<211>23

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 14

ggaaggcagt gatctagaga tag 23

<210>15

<211>24

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<220>

< 221> modified_base

<222>(11)..24)

<223>a,t, c, g, other or unknown

<400> 15

cacggatgtg nnnnnnnnnn nnnn 24

<210> 16

<211>24

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<220>

< 221> modified base

<222>(1)..(14)

<223>a,t, c, g, other or unknown

<400> 16

nnnnnnnnnn nnnncacatc cgtg 24
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<210>17

<211>14

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 17

gtgtattact gtge 14
<210>18

<211>34

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 18

cacatccgtg cacggatgtg gcacagtaat acac
<210>19

<211>14

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 19

gtgtattaga ctge 14
<210>20

<211>34

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 20

gcagtctaat acaccacatc cgtgcacgga (gtg
<210>21

<211>34

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 21

cacatcegtg cacggatgtg gtgtcttaca gtee
<210>22

<211>14

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 22

ggactgtaag acac 14
<210>23

<211> 34

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400>23

gagtctcact gagecacate cgtgeacgga tgtg
<210>24

<211>14

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 24

gctcagtgag actc 14
<210>25

<211> 14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 25

gtgtattact gtge 14
<210>26

<211> 14

< 212> DNA

Synthetic oligonucleotide

Synthetic oligonucleotide

34

Synthetic oligonucleotide

Synthetic oligonucleotide

34

Synthetic oligonucleotide

34

Synthetic oligonucleotide

Synthetic oligonucleotide

34

Synthetic oligonucleotide

Synthetic oligonucleotide
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< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 26

gtatattact gtge 14
<210>27

<211>14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 27

gtgtattact gtaa 14
<210>28

<211>14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 28

gtgtattact gtac 14
<210>29

<211>14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 29

ttgtattact gtge 14
<210>30

<211> 14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 30

ttgtatcact gtge 14
<210>31

<211> 14

<212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 31

acatattact gtgc 14
<210>32

<211> 14

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 32

acgtattact gtgc 14
<210>33

<211>14

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 33

atgtattact gtgc 14
<210> 34

<211>24

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 34

tggaagaggc acgttetttt cttt 24
<210> 35

<211>24

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Primer

Primer

DK/EP 2308982 T3
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<400> 35

aaagaaaaga acgtgectct tcca 24

<210> 36

<211>24

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 36

acactctecc ctgttgaage tett 24

<210>37

<211>23

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 37

tgaacattct gtaggggcca ctg 23

<210>38

<211>23

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 38

agagcattct gcaggggceca ctg 23

<210> 39

<211>51

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 39

accgectcea ccgggegege cttattaaca cteteeectg ttgaagetet t 51
<210> 40

<211>50

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 40

accgcecteca ccgggegege cttattatga acattetgta ggggecactg 50
<210>41

<211>50

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Primer

<400> 41

accgectcea ccgggegegc cttattaaga geattctgea ggggccactg 50
<210>42

<211>98

<212>DNA

< 213> Homo sapiens

<400> 42

agggtcacca tgaccaggga cacgtccatc agcacagect acatggaget gagcaggetg 60
agatctgacg acacggecgt gtattactgt gcgagaga 98
<210>43

<211>98

<212>DNA

< 213> Homo sapiens

<400> 43

agagtcacea ttaccaggga cacatcegeg agoacagect acatggagcet gagcagcctg 60
agatctgaag acacggctgt gtattactgt gcgagaga 98
<210> 44

<211>98

<212>DNA

< 213> Homo sapiens

<400> 44

agagtcacca tgaccaggaa cacctccata agcacagect acatggaget gagcagectg 60
agatctgagg acacggccgt gtattactgt gecgagagg 98
<210>45

<211>98

<212>DNA

< 213> Homo sapiens



<400> 45

agagtcacca tgaccacaga
agatctgacg acacggecegt
<210> 46

<211>98

<212>DNA

< 213> Homo sapiens

<400> 46

agagtcacca tgaccgagga
agatctgagg acacggecegt
<210> 47

<211>98

<212>DNA

< 213> Homo sapiens

<400> 47

agagtcacca ttaccaggga
agatctgagg acacagccat
<210>48

<211>98

<212>DNA

< 213> Homo sapiens

<400> 48

agagtcacca tgaccaggga
agatctgagg acacggeegt
<210>49

<211>98

<212>DNA

< 213> Homo sapiens

<400> 49

agagtcacca ttaccaggga
agatccgagg acacggccegt

<210> 50

<211>98

<212>DNA

< 213> Homo sapiens

<400> 50

agagtcacga ttaccgcgga
agatcetgagg acacggecogt
<210> 51

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 51

agagtcacga ttaccgegga
agatctgagg acacggccgt
<210> 52

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 52

agagtcacca taaccgegga
agatctgagg acacggceegt
<210>53

< 211> 100

< 212> DNA

< 213> Homo sapiens

<400> 53

aggctcacca tcaccaagga
gaccctgtgg acacagccac
<210> 54

< 211> 100

<212>DNA

< 213> Homo sapiens

<400> 54

aggctcacca tctccaaggda
gaccctgtgg acacagccac
<210>55

<211>100

<212>DNA

< 213> Homo sapiens

<400> 55

aggctcacca tectccaagga
gaccctgtgg acacagccac

cacatccacg
gtattactgt

cacatctaca
gtattactgt

caggtctatg
gtattactgt

cacgtccacg
gtattactgt

catgtccaca
gtattactgt

cgaatccacg
gtattactgt

caaatccacg
gtattactgt

cacgtctaca
grtattactgt

cacctecaaa
atattactgt

cacctccaaa
atattactgt

cacctccaaa
gtattactgt

18

agcacagcct
gcgagaga

gacacagect
graacaga

agcacagcct
gcaagata

agcacagtcet
gcgagaga

agcacagcect
gcggeaga

agcacagccet
gcgagaga

agcacagect
gcgagaga

gacacagect
gcaacaga

aaccaggtgg
gcacacagac

agccaggtgg
gcacggatac

aaccaggtgg
gcacggatac

DK/EP 2308982 T3

acatggagct gaggagcctg

acatggagct gagcagectg

acatggagct gagcagcectg

acatggagct gagcagectg

acatggagct gagcagectg

acatggagct gagcagocotg

acatggagct gagcagcoctg

acatggagct gagcagectg

tccttacaat gaccaacatg

tcocttaccat gaccaacatg

tcertacaat gaccaacatg

60
98B

60
S8

60
S8

&0
98

60
98

60
o8

60
S8

60
S8

60
100

60
100

60
100



<210> 56

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 56

cgattcacca tctecagaga
agagccgagg acacggotgt
<210> 57

<211>100

< 212> DNA

< 213> Homo sapiens

<400> 57

cgattcacca tetecagaga
agagctgagg acacggectt
<210> 58

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 58

cgattcacca tcetcecaggga
agagccgagg acacggecegt
<210> 59

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 59

cgattcacca tetecagaga
agagcegggg acacggetgt
<210> 60

<211>98

<212>DNA

< 213> Homo sapiens

<400> 60

agattcacca tctcaagaga
aaaaccgagg acacagccgt
<210> 61

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 61

cgattcacca tctccagaga
agagccgagg acacggectt
<210> 62

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 62

cgattcacca tetecagaga
agagccgagg acacggctgt
<210> 63

<211>98

<212>DNA

< 213> Homo sapiens

<400> 63

cggttcacca tctccagaga
agagccgagg acacggeegt
<210> 64

<211>98

<212>DNA

< 213> Homo sapiens

<400> 64

cgattcacca tctecagaga
agagetgagg acacggctgt
<210> 65

<211>98

<212>DNA

< 213> Homo sapiens

<400> 65

cgattcacca tctccagaga
agagctgagg acacggctgt
<210> 66

<211>98

< 212> DNA

caacgccaag
gtattactgt

caacgccaag
gtattactgt

caacgccaag
gtattactgt

aaatgccaag
gtattactgt

tgattcaaaa
gtattactgt

caacgccaag
gtatcactgt

caacgccaag
gtattactgt

caattccaag
atattactgt

caattccaag
gtattactgt

caattccaag
gtattactgt

19

aactcactgt
gcgagaga

aactccctgt
gcaaaagata

aactcactgt
gcgagaga

aactcectegt
gcaagaga

aacacgetgt
accacaga

aactccctgt
gcgagaga

aactcactgt
gcgagaga

aacacgctgt
gcgaaaga

aacacgctgt
gcgaaaga

aacacgctgt
gcgagaga

DK/EP 2308982 T3

atctgcaaat gaacagcoctg

atctgcaaat gaacagtctg

atctgcaaat gaacagectg

atcttcaaat gaacagcctg

atctgcaaat gaacagcctg

atctgcaaat gaacagtctg

atctgecaaat gaacagectg

atctgcaaat gaacagcctg

atctgcaaat gaacagcctg

atctgecaaat gaacagectg

60
S8

60
98

€0
98

60
58

60
98

60
98

60
S8

60
o8

60
98



< 213> Homo sapiens

<400> 66

cgattcacca tctccagaga
agagctgagg acacggctgt
<210> 67

<211>98

<212>DNA

< 213> Homo sapiens

<400> 67

cgattcacca tcetccagaga

agagccgagg acacggctgt
<210> 68

<211>100

< 212> DNA

< 213> Homo sapiens

<400> 68

cgattcacca tctccagaga
agaactgagg acacecgecett
<210> 69

<211>98

<212>DNA

< 213> Homo sapiens

<400> 69

cgattcacca tctccagaga
agagacgagg acacggetgt
<210>70

<211>98

<212>DNA

< 213> Homo sapiens

<400> 70

agattcacca tctceaagaga
aaaaccgagyg acacagecgt
<210>71

<211>98

<212>DNA

< 213> Homo sapiens

<400> 71

cgattcacca tctccagaga
agagccgagg acacggecogt
<210>72

<211>98

<212>DNA

< 213> Homo sapiens

<400> 72

agattcacca tctccagaga
agagctgagg acatggctgt
<210>73

<211>98

<212>DNA

< 213> Homo sapiens

<400> 73

agattcacca tctccagaga
agagctgagg acacggetgt
<210>74

<211>98

<212>DNA

< 213> Homo sapiens

<400> 74

agattcacca tctcaagaga
aaaaccgagg acacggdccgt
<210>75

<211>98

<212>DNA

< 213> Homo sapiens

<400> 75

aggttcacca tctecagaga
aaaaccgagg acacggcecegt
<210>76

<211>98

<212>DNA

< 213> Homo sapiens

<400> 76

cgattcacca tctccagaga
agagccgagg acacggetgt

caattccaag
gtattactgt

caattccaag
gtattactgt

caacagcaaa
gtattactgt

caatgccaag
gtattactgt

tggttccaaa
gtattactgt

caattccaag
gtattactgt

caattccaag
gtattactgt

caattccaag
gtattactgt

tgattcaaag
gtattactgt

tgattcaaag
gtattactgt

caacgccaag
gtattactgt

20

aacacgctgt
gcgaaaga

aacacgctgt
gcgagaga

aactccetgt
gcaaaagata

aactcactgt
gcgagaga

agcategect
actagaga

aacacgctgt
gcgagaga

aacacgctgt
gcgagaga

aacacgetgt
gcgagaga

aacteactgt
gctagaga

aacacggcgt
actagaca

aacacgctgt
gcaagaga

DK/EP 2308982 T3

atctgcaaat gaacagcctg 60

98

atctgcaaat gaacagcctyg 60

S8

atctgcaaat gaacagtctg 60

atctgcaaat gaacagcctg

atcrgcaaat gaacagcectg

atcttcaaat gaacagcectg

100

60
98

60
98

60
98

atcttcaaat gggcagcctg 60

atcttcaaat gaacagectg

atctgceaaat gaacagcctg

atctgcecaaat gaacagectg

atctgcaaat gaacagtctg

98

60
98

60
98

60
98

60



<210>77

<211>98

<212>DNA

< 213> Homo sapiens

<400> 77

agattcacca tctccagaga
agagctgagg acacggctgt
<210>78

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 78

cgagtcacca tatcagtaga
accgccgcgg acacggccgt
<210>79

<211>98

<212>DNA

< 213> Homo sapiens

<400> 79

cgagtcacca tgtcagtaga
accgccgtgg acacggcegt
<210> 80

<211>98

<212>DNA

< 213> Homo sapiens

<400> 80

cgagttacca tatcagtaga
actgeegegyg acacggcegt
<210> 81

<211>98

<212>DNA

< 213> Homo sapiens

<400> 81

¢cgagtcacca tatcagtaga
accgccgegg acacggecgt
<210> 82

<211>98

<212>DNA

< 213> Homo sapiens

<400> 82

cgagttacca tatcagtaga
actgccogeag acacggcecegt
<210>83

<211>98

<212>DNA

< 213> Homo sapiens

<400> 83

cgagttacca tatcagtaga
actgcegegg acacggecgt
<210> 84

<211>98

<212>DNA

< 213> Homo sapiens

<400> 84

cgagtcacca tatcagtaga
accgccecgegg acacggcetgt
<210>85

<211>98

<212>DNA

< 213> Homo sapiens

<400> 85

cgagtcacca tatccgtaga
accgccgeag acacggctat
<210> 86

<211>98

<212>DNA

< 213> Homo sapiens

<400> 86

cgagtcacca tatcagtaga
accgctgegg acacggccegt
<210> 87

<211>98

<212>DNA

caattccaag
tattactgt

caagtccaag
gtattactgt

cacgtccaag
gtattactgt

cacgtctaag
gtattactgt

caggtccaag
gtattactgt

cacgtccaag
gtattactgt

cacgtctaag
gtattactgt

cacgtccaag
gtattactgt

cacgtccaag
gtattactgt

cacgtccaag
gtattactgt

21

aacacgetgce
aagaaaga

aaccagrtct
gcgagaga

aaccagttet
gcgagaaa

aaccagttct

gcgagaga

aaccagttet
gccagaga

aaccagreet
gccagaga

aaccagttcet
gcgagaga

aaccagttct
gcgagaga

aaccagttet
gcgagaca

aaccagttet
dgcgagaga

DK/EP 2308982 T3

atcttcaaat gaacagcctg

cectgaaget gagetcetgty

ccctgaagct gagctctgtg

ccctgaagcet gagctotgtg

ccctgaaget gagcetetgtg

ccectgaaget gageteotgtg

ccotgaaget gagetcotgtg

ccctgaagct gagcetcoctgtg

ccctgaaget gagetctgtg

ccctgaaget gagetetgtyg

60
98

60
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98
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o8

60
98

60
98

60
SB

60
98

60

60
98



< 213> Homo sapiens

<400> 87

cgagtcacca tatcagtaga
accgctgcgg acacggecgat
<210> 88

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 88

cgagtcacca tatcagtaga
accgecogeag acacggeegt
<210>89

<211>98

<212>DNA

< 213> Homo sapiens

<400> 89

caggtcacca tctcagccga
aaggcctcygg acaccgccat
<210>90

<211>96

<212>DNA

< 213> Homo sapiens

<400> 90

cacgtcacca tctcagetga
aaggcctcgg acaccgcecat
<210>91

<211>98

<212>DNA

< 213> Homo sapiens

<400> 91

cgaataacca tcaacccaga

actccecgagg acacggetgt
<210>92

<211>98

< 212> DNA

< 213> Homo sapiens

<400> 92

cggtttgtet tctocttgga
aaggctgagg acactgeegt
<210>93

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

cacgtccaag
gtattactgt

cacgtccaag
gtattactgt

caagtccatc
gtattactgt

caagtccatc
gtattactgt

cacatecaag
gtattactgt

cacctetgtce
gtattactgt

< 223> Description of Artificial Sequence: Probe

<400> 93

agttctcect gecagetgaac tc
<210>94

<211>22

<212> DNA

< 213> Artificial Sequence
<220>

22

< 223> Description of Artificial Sequence: Probe

<400> 94

cactgtatct gcaaatgaac ag
<210>95

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

22

< 223> Description of Artificial Sequence: Probe

<400> 95

ccctgtatet gcaaatgaac ag
<210>96

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

22

< 223> Description of Artificial Sequence: Probe

<400> 96

ccgectacet gecagtggage ag
<210>97

<211>22

< 212> DNA

22

_22_

aaccagttct
gcgagaga

aaccagttct
gcgagaga

agcaccgect
gcgagaca

agcactgect
gcgaga

aaccagttet
gcaagaga

agcacggcat
gcgagaga

DK/EP 2308982 T3

ccctgaagct gagctcectgtg

ccotgaagct gagcetcotgtg

acctgcagtg gagcagcctg

acctgcagtg gagcagcctg

ccotgeaget gaactctgtg

atctgecagat ctgcagecta

60
98

60
S8

60
a8

60
S6

60
98

60
S8



< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 97

cgcetgtatct gcaaatgaac ag 22
<210>98

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 98

cggcatatct gcagatctge ag 22
<210>99

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 99

cggegtatct geaaatgaac ag 22
<210> 100

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 100

ctgectacct gecagtggage ag 22
<210> 101

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 101

tcgectatet geaaatgaac ag 22
<210> 102

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 102

agttctcect geagetgaac tc 22
<210>103

<211>20

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 103

ttetecctge agetgaacte 20
<210> 104

<211>18

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 104

ttcteectge agetgaac 18
<210> 105

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 105

cgctgtatct gcaaatgaac ag 22
<210> 106

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

Probe

Probe

Probe

Probe

Probe

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

DK/EP 2308982 T3



<400> 106

ctgtatctge aaatgaacag 20

<210> 107

<211>18

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 107

ctgtatctge aaatgaac 18

<210>108

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 108

cactgtatct gcaaatgaac ag 22

<210> 109

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 109

ccgeetacct geagtggage ag 22

<210>110

<211>42

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 110

cgettcacta agtctagaga caactctaag aatactctet ac 42

<210> 111

<211>21

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 111

ttgcagatga acagettaag g 21

<210>112

<211>45

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 112

caagtagaga gtattcttag agttgtctct agacttagtg aagcg 45
<210>113

<211>54

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 113

cgcettcacta agtctagaga caactctaag aatactctct acttgcagcet gaac 54
<210> 114

<211>54

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 114

cgcttcacta agtctagaga caactctaag aatactctct acttgcaaat gaac 54
<210>115

<211>54

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 115

cgcettcacta agtctagaga caactctaag aatactctct acttgcagtg gage 54
<210>116

DK/EP 2308982 T3



<211>21

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 116

cgcttcacta agtctagaga c 21
<210> 117

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 117

acatggagct gagcageetg ag 22
<210>118

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 118

acatggagct gagcaggcetg ag 22
<210>119

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 119

acatggagct gaggageetg ag 22
<210>120

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 120

acctgcagtg gagcagectg aa 22
<210>121

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 121

atctgcaaat gaacagectg aa 22
<210>122

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 122

atctgcaaat gaacagectg ag 22
<210>123

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 123

atctgcaaat gaacagtctg ag 22
<210> 124

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 124

atctgcagat ctgcagecta aa 22
<210>125

<211>22

<212>DNA

< 213> Artificial Sequence

Synthetic oligonucleotide

Probe

Probe

Probe

Probe

Probe

Probe

Probe

Probe
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<220>

< 223> Description of Artificial Sequence: Probe
<400> 125

atcttcaaat gaacagcecetg ag 22

<210> 126

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Probe
<400> 126

atcttcaaat gggcageetg ag 22

<210>127

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Probe
<400> 127

ccctgaagcet gagetetgtg ac 22

<210>128

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Probe
<400> 128

ccetgeaget gaactetgtg ac 22

<210>129

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Probe
<400> 129

tccttacaat gaccaacatg ga 22

<210> 130

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Probe
<400> 130

tccttaccat gaccaacatg ga 22

<210>131

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 131

acatggagct gagcagceetg ag 22

<210> 132

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 132

ccctgaagcet gagetetgtg ac 22

<210>133

<211>54

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 133

cgcettcacta agtctagaga caactctaag aatactctct acttgcagat gaac 54
<210> 134

<211>60

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 134
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cgcttcactc agtctagaga taacagtaaa aatactttgt acttgcaget gagcagectg
<210>135

<211> 60

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 135

cgettcacte agtctagaga taacagtaaa aatactttgt acttgcaget gagetetgtg
<210> 136

<211>52

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 136

tcagctgcaa gtacaaagta tttttactgt tatctctaga ctgagtgaag cg 52
<210>137

<211>24

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 137

cgcetteacte agtctagaga taac 24

<210>138

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 138

ccgtgtatta ctgtgegaga ga 22

<210>139

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 139

ctgtgtatta ctgtgegaga ga 22

<210> 140

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 140

ccgtgtatta ctgtgegaga gg 22

<210> 141

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 141

ccgtgtatta ctgtgcaaca ga 22

<210> 142

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 142

ccatgtatta ctgtgcaaga ta 22

<210> 143

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 143

ccgtgtatta ctgtgeggea ga 22

<210> 144

<211>22

60

60
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<212>DNA
< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 144

ccacatatta ctgtgcacac ag 22
<210> 145

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 145

ccacatatta ctgtgcacgg at 22
<210> 146

<211>22

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 146

ccacgtatta ctgtgcacgg at 22
<210> 147

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 147

ccttgtatta ctgtgcaaaa ga 22
<210> 148

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 148

ctgtgtatta ctgtgcaaga ga 22
<210> 149

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 149

ccgtgtatta ctgtaccaca ga 22
<210> 150

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 150

ccttgtatca ctgtgegaga ga 22
<210>151

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 151

ccgtatatta ctgtgegaaa ga 22
<210>152

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 152

ctgtgtatta ctgtgcgaaa ga 22
<210>153

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide
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< 223> Description of Artificial Sequence:

<400> 153

ccgtgtatta ctgtactaga ga 22
<210> 154

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 154

ccgtgtatta ctgtgetaga ga 22
<210>155

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 155

ccgtgtatta ctgtactaga ca 22
<210> 156

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 156

ctgtgtatta ctgtaagaaa ga 22
<210> 157

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 157

ccgtgtatta ctgtgegaga aa 22
<210>158

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 158

ccgtgtatta ctgtgecaga ga 22
<210> 159

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 159

ctgtgtatta ctgtgcgaga ca 22
<210> 160

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 160

ccatgtatta ctgtgcgaga ca 22
<210> 161

<211>20

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 161

ccatgtatta ctgtgcgaga 20
<210> 162

<211>21

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 162
ccgtgtatta ctgtgegaga g 21

_29_

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide
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<210>163

<211>21

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 163

ctgtgtatta ctgtgcgaga g 21

<210> 164

<211>21

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 164

ccgtgtatta ctgtgegaga g 21

<210> 165

<211>21

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 165

ccgtatatta ctgtgcgaaa g 21

<210> 166

<211>21

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 166

ctgtgtatta ctgtgcgaaa g 21

<210> 167

<211>21

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 167

ctgtgtatta ctgtgcgaga ¢ 21

<210> 168

<211>21

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 168

ccatgtatta ctgtgcgaga ¢ 21

<210> 169

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 169

ccatgtatta ctgtgcgaga 20

<210>170

<211>94

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 170 ggtgtagtga tctagtgaca actctaagaa tactctetac ttgcagatga acagetttag
94

<210>171

<211>94

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 171 ggtgtagtga tctagtgaca actctaagaa tactctetac ttgcagatga acagetttag
94

<210>172

<211>85

< 212> DNA
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60 ggctgaggac actgcagtct actattgtge gaaa
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< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 172 atagtagact gcagtgtcct cageccttaa getgtteate tgcaagtaga gagtattett 60 agagttgtct ctagatcact acacc 85
<210>173

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 173

ggtgtagtga tctagagaca ac 22

<210> 174

<211>55

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 174

gglgtagtga aacagcttta gggctgagga cactgeagte tactattgtg cgaga 55
<210> 175

<211>55

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 175

ggtgtagtga aacagcttta gggetgagga cactgeagte tactattgtg cgaaa 55
<210> 176

<211>46

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 176

atagtagact gcagtgtcct cageccttaa getgtttcac tacacc 46

<210> 177

<211>26

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 177

ggtgtagtga aacagcttaa gggetg 26

<210>178

<211>25

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 178

cacatccgtg ttgttcacgg atgtg 25

<210>179

<211>88

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 179

aatagtagac tgcagtgtcc tcagccctta agetgttcat ctgcaagtag agagtattet 60
tagagttgtc tetagactta gtgaageg 88
<210>180

<211>95

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 180

cgcttcacta agtctagaga caactctaag aatactctet acttgcagat gaacagcectta 60
agggctgagg acactgcagt ctactattgt gcgag 35
<210> 181

<211>95

< 212> DNA

< 213> Artificial Sequence

<220>



32

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 181
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cgcttcacta agtctagaga caactctaag aatactctct acttgcagat gaacagctta 60

agggctgagg acactgcagt ctactattgt acgag 95
<210>182
<211>24
< 212> DNA
< 213> Artificial Sequence
<220>
< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 182
cgcttcacta agtctagaga caac 24
<210>183
<211>419
<212>DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: V3-23
<400> 183

ctgtctgaac ggcccagccg gccatggcocg aagttcaatt gttagagtct ggtggcoggtc 60
ttgttcagee tggtggttet ttacgtettt cttgegetge tteoeggatte actttcectett 120
cgtacgctat gtcttgggtt cgccaagcetc ctggtaaagg tttggagtgg gtttetgeta 180
tctetggtte tggtggeagt acttactatg ctgactccgt taaaggtcge ttcactatcet 240
ctagagacaa ctctaagaat actetcetact tgcagatgaa cagcttaagg getgaggaca 300
ctgeagtceta ctattgeget aaagactatyg aaggtactgg ttatgcttte gacatatggg 360
gtcaaggtac tatggtcacc gtetctagtg cctccaccaa gggoeccateg gtottceccee 4189
<210> 184
<211>136
< 212> PRT
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: V3-23
<400> 184
Ala Gln Pro Ala Met Ala Glu Val Gln Leu Leu Glu Ser Gly Gly Gly

1 5 10 15
Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly

20 25 30
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly
35 40 45
Lys Gly Leu Glu Trp Val Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr
50 55 60

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn

65 70 75 80

Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp

85 90 95
Thr Ala Val Tyr Tyr Cys Ala Lys Asp Tyr Glu Gly Thr Gly Tyr Ala
100 105 110
Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser Ala Ser
115 120 125
Thr Lys Gly Pro Sexr Val Phe Pro
130 135

<210>185
<211>20
<212>DNA
< 213> Artificial Sequence
<220>
< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 185
ctgtctgaac ggeecagecg 20
<210> 186
<211>83
< 212> DNA
< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
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<400> 186

ctgtctgaac ggeccageeg goccatggeoeg aagttcaatt gttagagtct ggtggeggte 60
ttgttcagce tggtggttct tta 83
<210> 187

<211>54

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 187

gaaagtgaat ccggaagcag cgcaagaaag acgtaaagaa ccaccagget gaac 54

<210>188

<211>42

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 188

agaaacccac tccaaacclt taccaggagce ttggegaacc ca 42

<210>189

<211>94

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 189

agtgtcctca gcccttaage tgttcatctg caaghtagaga gtattcttag agttgtctct 60
agagatagtg aagcgacctt taacggagtc agca 94
<210> 190

<211>81

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 190

gettaaggge tgaggacact gcagtctact attgcgctaa agactatgaa ggtactggtt 60
atgetttega catatggggt © 81
<210>191

<211>75

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 191

ggogaagace gatgggecct tggtggagge actagagacg gtgaccatag taccttgace 69
ccatatgtecg aaagc 75
<210>192

<211>47

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 192

gettceggat teactttete ttacatgtgg gttcgecaag cteetgg 47

<210> 193

<211>53

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 193

ggtttggagt gggtttctat ctetggtgge acttatgetg actccgttaa agg 53

<210> 194

< 211> 9472

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: MALIA3

<400> 194



aatgctacta
atagctaaac
cgttcgraga
gttgecatatt
tccgeaaaaa
tettteggge
cagggtaaag
tttgaggggg
aaacatttta
ggtttttatc
aattectttt
atgaatcttt
tetteccaac
caatgattaa
ctecgtcaggg
aatatccggt
tgtacacecgt
gtctgcgcect

ctattagtag
aggttattga
attgggaatc
taaaacatgt
tgacctetta
ttcectettaa
acctgattet
attcaatgaa
ctattaccee
gtcgtctggt
ggcgttatgt
ctacctgtaa
gtcctgacty
agttgaaatt
caagccttat
tettgtcaag
tcatctgtee
cgttcegget

aattgatgee
ccatttgega
aactgttaca
tgagctacag
tcaaaaggag
tetttttgat
tgatttatgg
tatttatgac
ctctggeaaa
aaacgagggt
atctgcatta
taatgttgtt
gtataatgag
aaaccatctc
tcactgaatg
attactcttg
te¢tttcaaag
aagtaacatg

34

acctttteag
aatgtatcta
tggaatgaaa
caccagattc
caattaaagg
gcaatceget
tcattctegt
gattceogeag
acttettetg
tatgatagtg
gttgaatgtyg
cegttagtte
ccagttetta
aageceeaatt
agcagctttg
atgaaggtca
ttggtcagtt

gagcaggtcyg

ctegegeccec
atggtcaaac
cttccagaca
agcaattaag
tactctctaa
ttgettetga
tttctgaact
tattggacge
caaaagccte
ttgetettac
gtattcctaa
gttttattaa
aaatcgcata
tactactegt
ttacgttgat
gccagcctat
cggttececett
cggatttcga
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aaatgaaaat
taaatctact
ccgtacttta
ctctaagcca
tcctgacctg
ctataatagt
gtttaaagca
tatccagtet
tcgectatttt
tatgecetegt
atctcaactg
cgtagatttt
aggtaattca
tctggtgttt
ttgggtaatg
gcgectggre
atgattgacc
cacaatttat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
360
1020
1080



caggcgatga
caaagatgag
gtggcattac
caaagcctect
cgatecegea
tgecgtgggeg
attcacctocg
tttttggaga
tattctcaca
cagagggtca
cactggtacc
cggcccteag
geceatcactyg
agcctgagtg
aaggccaacc
gccacactag
gcagatagca
aacaagtacg
agctacaget
gaatgtrcat
taatgaaata
ccatggecga
tacgtcttte
gccaagctcc
cttactatgce
ctctctactt
aagactatga
tctctagtge
cetetggggg
cggtgtegtg
agtctagcgg
cccagaccta
ttgagcccaa
tcatctcaga
ccgctgaaac
tctggaaaga
ctacaggecgt
ttagggcttgce
gcggttetga
atacttatat
atcctaatce
ggttccgaaa
accccgttaa
actggaacgg
tttgtgaata
gcterggtgy
agggtggegg
atgaaaagat
tacagtetga
atggtttecat
ctggctctaa
atttccgtea
gcgctggtaa
tectttgegtt
tactgcgtaa
tttceteggt
cttcggtaag
aattcttgtg

tacaaatctce
tgttttagtg
gtattttacc
gtagccgttyg
aaagcggcect
atggttgttg
aaagcaagct
ttttcaacgt
gtgcacagtce
ccatctectg
agcagcttec
gggtcectga
ggctccagge
gcctttatgt
ccactgtcac
tgtgtctgat
gcccegtcaa
cggccagcag
gccaggtcac
aataaaccgce
cctattgect
agttcaattg
ttgegctget
tggtaaaggt
tgactcecgtt
gcagatgaac
aggractggt
cteccaccaag
cacagcggec
gaactcaggc
actctactec
catctgecaac
atcttgtgcg
agaggatctg
tgttgaaagt
cgacaaaact
tgtagtttgt
tatceccetgaa
gggtggeagt
caaccetete
ttctecttgag
taggcagggg
aacttattac
taaattcaga
tcaaggccaa
tggttctggt
ctctgaggga
ggcaaacgct
cgctaaagygc
tggtgacgtt
ttcecaaatyg
atatttacct
accatatgaa
tcttttatat
taaggagtct
ttececttetgg
atagctattg
ggttatctect

cgttgtacte
tattcttteg
cgtttaatgg
ctaccctegt

taactccect
tcattgtcgg
gataaaccga
gaaaaaatta
tgtcgtgacg
cactgggagc
aggaacagcc
ccgattctet
tgaggatgag
cttcggaact
tetgtteccg
cagtgacttc
dgcgggagtg
ctatctgagc
gcatgaadgg
ctcecaccggy
acggcagccg
ttagagtctyg
tececggattca
ttggagtggg
aaaggtcgcect
agcttaaggg
tatgctttcg
ggcccatcayg
ctgggctgece
gcecctgacca
ctcagcageg
gtgaatcaca
gcegeteatce
aatggtgcecg
tgtttagcaa
ttagatcgtt
actggtgacyg
aatgagggtg
actaaacctce
gacggcactt
gagtctcagce
gcattaactg
cagtacactc
gactgcgcott
tcgretgace
ggeggetcety
ggcggttceg
aataaggggyg
aaacttgatt
tceggecettyg
gctcaagtecg
tceoecteccte
ttttctattg
gttgccacct
taatcatgcc
taactttgtt
ctattteatt
ctgatattag

35

tgtetegege
cctcttteogt
aaacttcctc
teeogatgetg
gcaagcctca
cgcaactatc
tacaattaaa
ttattcgcaa
cagccgecct
agctccaaca
cccaaactcece
ggctecaagt
gctgattatt
gggaccaagg
ccctcctetg
tacccgggag
gagaccacca
ctgacgcctg
agcaccgtgg
cgcgecaatt
ctggattgtt
gtggcggtcet
ctttctecttce
tttctgctat
tcactatctce
ctgaggacac
acatatgggg
tectteceocct
tggtcaagga
gcggegteoca
tagtgaccegt
agcccagcaa
accaccatca
cagatatcaa
aaccccatac
acgetaacta
aaactcagtg
gtggctetga
ctgagtacgg
atcecgcctgg
ctcttaatac
tttatacggg
ctgtatcatc
tccattetygyg
tgcctcaace
agggtggtgg
gtggtggetc
ctatgaccga
ctgtcgetac
ctaatggtaa
gtgacggtga
aatcggttga
attgtgacaa
ttatgtatgt
agttcttttg
cggctatctg
gtttettget
cgctcaatta

ttggtataat
tttaggttgg
atgaaaaagt
tctttegetg
gcgaccgaat
ggtatcaagc
ggctcctitt
ttcctttagt
cagtgtctgg
tcggggcagy
tcatctatgy
ctggcaccte
actgccagtc
tcaccgteet
aggagctcca
ctgtgacagt
caccctecaa
agcagtggaa
agaagacagt
ctatttcaag
attactegeg
tgttcagccet
gtacgctatg
ctctggttcet
tagagacaac
tgcagtetac
tcaaggtact
ggcaccectcc
cracttccece
caccttceeg
gccctetoct
caccaaggtyg
tcactctget
cgatgatcgt
agaaaattca
tgagggttgt
ttacggtaca
gggtggeggt
tgatacacct
tactgagcaa
tttcatgttt
cactgttact
aaaagccatg
ctttaatgaa
teetgtcaat
ctctgagggt
tggttcecggt
aaatgccgat
tgattacggt
tggtgctact
taattcacct
atgtcgcecet
aataaactta
attttctacg
ggtattccgt
cttacttttc
cttattattg
ccctetgact
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cgctgagggt
tgectteogta
ctttagtect
ctgagggtga
atatcggtta
tgtttaagaa
ggagcctttt
tgttccttte
ggceccagag
ttatgatgta
taacagcaat
agccteoecty
ctatgacagc
aggtcagcece
agccaacaag
ggcctggaag
acaaagcaac
gtcccacaga
ggcccctaca
gagacagtca
gcccagecygyg
ggtggttctt
tettgggtte
ggtggcagta
tctaagaata
tattgcgcecta
atggtcaccg
tccaagagcea
gaacoggtga
getgtectac
agcttgggca
gacaagaaag
gaacaaaaac
atggctgygcey
tttactaacyg
ctgtggaatg
tgggttecta
tctgagggtyg
attccggget
aaccccgeta
cagaataata
caaggcactg
tatgacgett
gatccattcg
gerggegyceg
ggcggttctg
gattttgatt
gaaaacgcdc
gctgctatcg
ggtgattttg
ttaatgaata
tttgtcttta
trteecgtggtg
tttgctaaca
tattattgeg
ttaaaaaggg
ggcttaactc
ttgttcaggg

1140
1206
126C
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
354¢C
36040
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560



tgttcagtta
ggctgctatt
ataatatgge
ttggtaagat
ggcttcaaaa
cggataagcce
aaaataaaaa
ggaatgataa
gggatattat
tagctgaaca
ctttatattce
ttaaatatyg
atttgtataa
attcttattt
agaagatgaa
ttggatttge
aggtagtetce
atctaagcta
tacagaagca
gtaattcaaa
tetteottttg
tattcaaage
gtatattcat
gctaataatt
aatcaqgatt
gctecttetg
aataacgttce
tctaaatect
aaagatattt
atattgattg
gctgetgget
gttttatctt
gttegecgeat
ctttcaggtce
gtgactdggryg
ggtatttcca
accagcaagyg
agaagtattg
actgattata
atcggectec
gtcaaagcaa
tacgcgeage
cecetteettt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
cgectgotgg
aagggcaatc
ttgcaggtgg
tacattcaaa
gaaaaaggaa
cattttgccect
atcagttggg
agagttttcg
atacactatt
ctcagaatga
cagtaagaga

attcteecocgt
ttcatttttg
tgtttatttr
tcaggataaa
cctceecgeaa
ttctatatct
cggettgert
ggaaagacag
ttttettgte
tgttgtttat
tcttattact
cgattctcaa
cgcatatgat
aacgccttat
attaactaaa
atcagecattt
tcagacctat
tecgetatgtt
aggttattca
tgaaattgrt
ctoaggtaat
aatcaggcda
ctgacgttaa
ttgatatggt
atattgatga
gtggtttctt
gggcaaagda
caaatgtatt
tagataacct
agggtttgat
ctcagegtgg
ctgetggtgy
taaagactaa
agaagggtte
aatctgeccaa
tgagegtttt
ccgatagttt
ctacaacggt
aaaacacttc
tgtttagete
ccatagtacg
gtgaccgcta
ctcgecacgt
cgatttagtyg
agtgggeccat
aatagtggac
gatttataag
ggcaaaccag
agctgttgce
cacttttcgg
tatgtatceg
gagtatgagt
tcotgttttt
cgcacgagtg
ccccgaagaa
atccecgtatt
cttggttgag
attatgcagt

ctaatgcget
acgttaaaca
gtaactggca
attgtagetg
gtcgggaggt
gatttgcttg
gtectegaty
cogattatty
caggacttat
tgtcgtcegte
ggctcgaaaa
ttaagcceccta
actaaacagg
ttatcacacg
atatatttaga
acatatagtt
gattttgata
ttcaaggatt
ctcacatata
aaatgtaatt
tgaaatgaat
atcegttate
acctgaaaat
tggttcaatt
attgccatca
tgttccgeaa
tttaatacga
atctattgac
tceotcaatte
atttgaggtt
cactgttgca
ttecgtteggt
tagccattca
tatctctgtt
tgtaaataat
tcetgttgea
gagtitcttet
taatttgegt
tcaagattct
cegetcegat
cgcectgtag
cacttgecag
tcgeceoggctt
ctttacggca
cgccctgata
tcttgtteca
ggattttgee
cgtggaccgce
cgtctecactyg
ggaaatgtge
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttecaa
gacgceggge
tactcaccag
gctgccataa

36

tccectgtttt
daaaatcgtt
aattaggctc
ggtgcaaaat
tcgctaaaac
ctattgggeg
agtgcggtac
attggtttct
ctattgttga
tggacagaat
tgectckgee
ctgttgageg
ctttttccag
gteggtattt
aaaagttttc
atataaccca
aattcactat
ctaagggaaa
ttgatttatg
aatttogttt
aattcgccte
gtttectceceg
ctacgcaatt
cctteccataa
tctgataatce
aatgataatg
gttgtcgaat
ggctctaatc
ctttetactg
cagcaaggtg
ggcggrgttra
atttttaatyg
aaaatattgt
ggccagaatg
ccatttcaga
atggetggceg
actcaggcaa
gatggacaga
ggcgtaccgt
tccaacgagg
cggcgcatta
cgccctagecg
tcecccocgtcaa
cctcogaccee
gacggttttt
aactggaaca
gatttcggaa
ttgetgcaac
gtgaaaagaa
gcggaaccec
aataaccctyg
tcegtgtege
aaacgctggt
aactggatct
tgatgageac
aagagcaact
tcacagaaaa
ccatgagtga

tatgttattc
tcttatttgg
tggaaagacy
agcaactaat
geectegegte
cggtaatgat
ttggtttaat
acatgctcgt
taaacagdgcyg
tactttacct
taaattacat
ttggctitat
taattatgat
caaaccatta
tcgecgttctt
acctaagceg
tgactettct
attaattaat
tactgtttcc
tettgatgtet
tgcgcgattt
atgtaaaagg
tctttatttc
ttcagaagta
aggaatatga
ttactcaaac
tgtttgtaaa
tattagttgt
ttgatttgee
atgctttaga
atactgacecg
gcgatgtttt
ctgtgccacyg
tcoccttttat
cgattgagcg
gtaatattgt
gtgatgttat
ctcttttact
tecctgtectaa
aaagcacgtt
agcgeggedy
cccgetectt
gctctaaatc
aaaaaacttg
cgeectttga
acactcaacce
ccaccatcaa
tectctcaggg
aaaccaccect
tatttgttta
ataaatgctt
ccttattece
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtegecgy
geatcettacy
taacactgcg
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tctctgtaaa
attgggataa
ctecgtrageg
cttgatttaa
cttagaatac
tcctacgatg
accecgttcectt
aaattaggat
cgttctgcat
tttgtcggta
gttggcgttg
actggtaaga
tecoggtgttt
aatttaggtce
tgtecttgcga
gaggttaaaa
cagcgtctta
agcgacgatt
attaaaaaag
tgtttcatca
tgtaacttagg
tactgttact
tgttttacgt
taatccaaac
tgataattcc
ttttaaaatt
gtctaatact
ttctgcacct
aactgaccag
tetttcattt
cctecaccetcet
agggctatca
tattcttacg
tactggtcgt
tcaaaatgta
tctggatatt
tactaatcaa
cggtggecte
aatcccttta
atacgtgcte
gtgtggtggt
tcgetttctt
gggggctcecee
atttgggtga
cgttggagte
ctatcteggg
acaggatttt
ccaggeggdtg
ggatccaage
tttttctaaa
caataatatt
tteettgeag
gatgctgaag
aagatccttg
ctgctatgtce
gecgeggtate
gatggcatga
gccaacttac

4620
4680
4740
4800
4860
4920
49840
5040
5100
516¢C
5220
5280
5340
5400
5460
5520
558¢C
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
€840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



ttectgacaac
atgtaacteg
gtgacaccac
tacttactct
gaccacttet
gtgagcgtgg
tcgtagttat
ctgagataag
tactttagat
ttgataatct
cccaagettg
tgceggaaag
actggcagat
tcaatcegcece
ttgatgaaag
gttaaaaaat
tacaatttaa
cggggtacat
ctccagactc
ctccggecatg
ctceggectt
aatatatgag
agtattacag
attgcttaat
<210> 195
<211>20
<212>PRT

gatcggagga
ccttgatcgt
gatgcctgta
agcttcececgg
gcgctecggece
gtctegeggt
ctacacgacg
tgccteactg
tgatttaaaa
catgaccaaa
tcgactgaat
ctggctggag
gcacggttac
gtttgttcee
ctggctacag
gagctgattt
atatttgett
atgattgaca
tcaggcaatg
aatttatcag
tcteaccett
ggttctaaaa
ggtcataatg
tttgctaate

< 213> Unknown Organism

<220>

ccgaaggadgc
tgggaaccgg
gcaatgccaa
caacaattaa
cttceoggetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
ggcgaatggce
tgegatcttce
gatgcgccca
acggagaatc
gaaggccaga
aacaaaaatt
atacaatctt
tgctagtttt
acctgatagce
ctagaacggt
ttgaatcttt
atttcttatcc
tttttggtac
ctttgecttg

37

taaccgctrt
agctgaatga
caacgttgeg
tagactyggat
gctggtttat
cactggggcece
Caactatgga
ggtaactgtc
aatttaaaag
gtgagttttce
getttgectg
ctgaggccga
tctacaccaa
cgacgggttg
cgcgaattat
taacgcgaat
¢ctgtttttg
acgattaccg
ctttgtagat
tgaatatcat
acctacacat
ttgecgttgaa
aaccgattta
ccrtgtatgat

< 223> Description of Unknown Organism: MALIA3

<400> 195

Met Lys Lys Leu Leu Phe Ala Ile Pro Leu Val

1

5

His Ser Ala Gln

<210> 196
<211>368
<212> PRT

20

< 213> Unknown Organism

<220>

10

< 223> Description of Unknown Organism: MALIA3

<400> 196

tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactgt
gtttccggea
tactgtegtce
cgtaacctat
ttactcgctce
ttttgatggce
tttaacaaaa
gggcttttet
ttcatcgatt
ctctcaaaaa
attgatggtg
tactcaggea
ataaaggctt
gctttatgcet
ttattggatg
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atgggggatc
aacgacgagc
actggcgaac
aaagttgecag
tctggagecg
cceotececgta
agacagatcg
tactcatata
aagatccttt
acgtaagacc
ccagaagcgg
gtcccctcaa
cccattacgg
acatttaatg
gttcctattg
tattaacgtt
gattatcaac
ctcttgtttg
tagctaccct
atttgactgt
ttgcatttaa
ctcoccgcaaa
ctgaggettt
tc

Val Pro Phe Tyr Ser

15

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1

5

10

15

Ala Gln Pro Ala Met Ala Glu Val Gln Leu Leu Glu Ser Gly Gly Gly

20

25

30

B10O
8160
8220
8280
8340
8400
B460
8520
8580
8640
8700
8760
BB20O
8880
8340
9000
5060
9120
9180
9240
8300
9360
9420
8472
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Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
35 40 45

Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly
50 55 60

Lys Gly Leu Glu Trp Val Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr
65 70 75 B8O

Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn
B85 90 85

Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
100 105 110

Thr Ala Val Tyr Tyr Cys Ala Lys Asp Tyr Glu Gly Thr Gly Tyr Ala
115 120 125

Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser Ala Ser
130 135 140

Thr Lys Gly Pro Ser vVal Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
145 150 155 160

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

Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
180 185 19C

His Thr Phe Prc Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser
195 200 205

Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile
210 215 220

Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val
225 230 235 240

Glu Pro Lys Ser Cys Ala Ala Ala His His His His His His Ser Ala
245 250 255

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn Gly Ala Rla Asp Ile
260 265 270

Asn Asp Asp Arg Met Ala Ser Gly Ala Ala Glu Thr Val Glu Ser Cys
275 280 285

Leu Ala Lys Pro His Thr Glu Ile Ser Phe Thr Asn Val Trp Lys Asp
230 255 300

Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp Asn
305 310 315 320

Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gln Cys Tyr Gly
3

Thr Trp Val Pro Ile Gly Leu Ala Ile Pro Glu Asn Glu Gly Gly Gly
340 345 350

Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Thr
355 360 365

<210> 197

<211>152

<212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: MALIA3

<400> 197



Ser Gly Asp Phe Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly

Met Thr Glu Asn Ala Asp Glu Asn Ala Leu Gln Ser Asp Ala Lys
20 25 30

Lys Leu Asp Ser Val Ala Thr Asp Tyr Gly Ala Ala Tle Asp CGly
35 40 45

Ile Gly Asp Val Ser Gly Leu Ala Asn Gly Asn Gly Ala Thr Gly
50 B85 60

Phe Ala Gly Ser Asn Ser Gln Met Ala Gln Val Gly Asp Gly Asp
65 70 75

Ser Pro Leu Met Asn Asn Phe Arg Gln Tyr Leu Pro Ser Leu Pro
85 S0 95

Ser Val Glu Cys Arg Pro Phe Val Phe Ser Ala Gly Lys Pro Tyr
100 105 110

Phe Ser Ile Asp Cys Asp Lys Ile Asn Leu Phe Arg Gly Val Phe
115 120 125

Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val Phe Ser Thr Phe
130 135 140

Asn Ile Leu Arg Asn Lys Glu Ser

145 150

<210>198

<211>15

< 212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: MALIA3

<400> 198

Met Pro Val Leu Leu Gly Ile Pro Leu Leu Leu Arg Phe Leu Gly
1 5 16 15

<210> 199

<211>335

<212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: MALIA3

<400> 199

DK/EP 2308982 T3

Ala
Gly
Phe
Asp
Asn

80
Gln
Glu

Ala

Ala



Lys

Cys

Val

Pro

Bsp

65

Phe

Trp

Glin

His

Gly

145

Leu

val

Thr

Leu

Gly

225

val

Ile

Asp

Tyr

Asp

305

val

<210>

Thr

Lys

Gly

Ser

50

Glu

Asn

Phe

Asp

Val

130

Thr

His

Glu

Lys

Thr

210

Gln

Leu

Thr

Phe

Arg

280

Leu

Ser

200

<211>10

<212>PRT

Leu

Ile

Arg

35

Ile

Asn

Thr

Leu

Leu

115

Val

Leu

Val

Arg

Gln

185

Pro

Lys

Cys

Gln

Asp

275

Tyr

Gln

Ile

Val

Ala

20

Phe

Ser

Lys

Arg

His

19¢

Ser

Tyr

Tyr

Gly

Trp

180

Ala

Tyr

Met

Leu

Pro
260
Lys
Val

Lys

Lys

Ser

Thr

Ala

Asp

Agn

Ser

85

Ala

Cys

Ser

Val

165

Leu

Phe

Leu

Lys

Ala
245

Lys

Phe

Phe

Gln

Lys
325

< 213> Unknown Organism

<220>

val

Asn

Lys

Leu

Gly

70

Trp

Arg

Val

Arg

Leu

150

Val

Tyr T

Ser

Ser

Leu

230

Ile

Pro

Thr

Lys

Gly

310

Gly

Gly

Leu

Thr

Leu

55

Leu

Asn

Lys

Asp

Arg

135

Ile

Lys

Ser

His

215

Thr

Gly

Glu

Ile

Asp
288

Tyr

Asn

Lys

Asp

Pro

40

Ala

Leu

Asp

Leu

Lys

120

Leu

Thr

Tyxr

Gly

Asn

200

Gly

Lys

Phe

Val

Asp

280

Ser

ser

Ser

Ile

Leu

25

Arg

Ile

val

Lys

Gly

105

Gln

asp

Gly

Gly

Lys

185

Tyr

Arg

Ile

Ala

Lys

265

Ser

Lys

Leu

Asn

< 223> Description of Unknown Organism: MALIA3

<400>

200

Met Lys Leu Leu Asn Val Ile Asn Phe

1

5

Gln

10

Arg

Val

Gly

Leu

Glu

S0

Trp

Ala

Arg

Ser

Asp

1790

Asn

Asp

Tyr

Tyr

Ser
250

Lys

Ser

Gly

Thr

Glu
330

val
10

Asp

Leu

Leu

Arg

Asp

Arg

Asp

Arg

Ile

Lys

1585

Ser

Leu

Ser

Phe

Leu

235

Ala

Val

Gin

Lys

Tyr

315

Ile

Lys

Gln

Arg

Gly

60

Glu

Gln

Ile

Ser

Thr

140

Met

Gln

Tyr

Gly

Lys

220

Lys

Phe

Val

Arg

Leu

300

Ile

val

Ile

Asn

Ile

Asn

Cys

Pro

Ile

Ala

125

Leu

Pro

Leu

Asn

Val

205

Pro

Lys

Thr

Ser

Leu

285

Asp

Lys

val
Leu
30

Pro

Asp

Phe

110

Leu

Pro

Leu

Ser

Ala

190

Tyr

Leu

Phe

Tyr

Gln

270

Asn

Asn

Leu

Cys

Ala

15

Pro

Asp

ser

Thr

Ile

95

Leu

Ala

Phe

Pro

Pro

175

TYxr

Ser

Asn

Ser

Ser
255

Thr

Leu

Ser

Cys

Asn
335
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Gly
Gln

Lys

Trp

80
Asp
Val
Glu
Val
Lys
160
Thr
Asp
Tyr
Leu
Arg

240

Tyr
TyY
Ser
Asp

Thr
320
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<210> 201
<211>90
< 212> DNA
< 213> Homo sapiens
<400> 201
actatctcta gagacaactce taagaatact ctctacttge agatgaacag cttaagggcot 60
gaggacactg cagtctacta ttgcgctaaa 20
<210>202
<211>30
< 212> PRT
< 213> Homo sapiens
<400> 202
Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn
1 5 10 15

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys
20 25 3¢

<210>203

<211>90

<212>DNA

< 213> Consensus sequence

<220>

< 221> modified_base

<222>(3)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

<222>(9)

< 223> a,t, c, g, other or unknown

<220>

< 221> modified base

<2225 (12)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

<222>(21)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

<222> (30)

< 223> a,t, c, g, other or unknown

<220>

< 221> modified base

< 222> (51)

< 223> a, t, c, g, other or unknown

<220>

< 221> modified base

<222>(57)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

< 222> (60)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

< 222> (69)

< 223> a,t, c, g, other or unknown

<220>

< 221> modified base

<2225 (72)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

< 222> (75)

<223>a,t, c, g, other or unknown

<220>

< 221> modified_base

<222> @87

< 223> a,t, c, g, other or unknown

<400> 203

acnathtecne gngayaaytc naaraayacn ttrtayttrc aratgaaytc nttrcgngen 60

gargayacng cngtntayta ytgygcnaary 90

<210>204

<211>90
< 212> DNA



< 213> Homo sapiens

<400> 204

caggtgcagc tggtgcagtc
tcctgcaagg cttctggata
<210> 205

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 205

caggtccagce ttgtgcagtc
tcetgeaagg cttctggata
<210> 206

<211>90

<212>DNA

< 213> Homo sapiens

<400> 206

caggtgcage tggtgcagtce
tcctgraagg cttctggata
<210> 207

<211>90

<212>DNA

< 213> Homo sapiens

<400> 207

caggttcagc tggtgcagtce
tcctgcaagg cttetggtta
<210> 208

<211>90

<212>DNA

< 213> Homo sapiens

<400> 208

caggtccagce tggtacagte
tcctgcaagg tttccggata
<210>209

<211>90

<212>DNA

< 213> Homo sapiens

<400> 209

cagatgcage tggtgcagtce
tcctgecaagg cttecggata
<210>210

<211>90

<212>DNA

< 213> Homo sapiens

<400> 210

caggtgcage tggtgcagtc
tcctgcaagg catctggata
<210> 211

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 211

caaatgcagc tggtgcagtc
tcctgcaagg cttctggatt
<210>212

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 212

caggtgcagec tggtgcagtc
tectgecaagyg cttctggagg
<210>213

<211>90

<212>DNA

< 213> Homo sapiens

<400> 213

caggtgcage tggtgcagte
tecctgcaagg cttctggagg
<210>214

<211>90

<212>DNA

< 213> Homo sapiens

<400> 214

gaggtccage tggtacagtc
tcctgecaagg tttctggata

tggggctgag
caccttcacc

tggggctgag
caccttcact

tggggctgag
caccttcace

tggagctgag
cacctttacc

tggggctgag
caccctrecact

tggggetgag

caccttcacc

tggggctgag
caccttcacce

tgggcctgag
cacctttact

tggggetgag
cacctteage

tggggetgag
caccttcage

tggggctgag
caccttcacc

42

gtgaagaagc

gtgaagaagc

gtgaagaage

grgaagaagc

gtgaagaagc

gtgaagaaga

gtgaagaagc

gtgaagaagc

gtgaagaagc

gtgaagaagc

gtgaagaagc

ctggggcctce

ctggggectc

ctggggccte

ctggggectce

ctggggecte

ctgggteoctce

ctggggectc

ctgggaccte

ctgggtcectc

ctgggtectce

ctggggctac

DK/EP 2308982 T3

agtgaaggtc

agrgaaggtt

agtgaaggtc

agtgaaggtc

agtgaaggtc

agtgaaggtt

agtgaaggtt

agtgaaggtc

ggtgaaggtc

ggtgaaggtc

agtgaaaatc

60
S0

60
90

60
90

60
350

60
20

60
90

60
90

60
S0

60
90

60
S0

60
90



<210> 215

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 215

cagatcacct tgaaggagtc
acctgcacct tctcoctgggtt
<210> 216

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 216

caggtcacct tgaaggagtce
acctgcaceg tectetgggtt
<210>217

<211>90

<212>DNA

< 213> Homo sapiens

<400> 217

caggtcacct tgaaggagtc
acctgcacct tctctgggtt
<210>218

<211>90

<212>DNA

< 213> Homo sapiens

<400> 218

gaggtgragc tggtggagtce
tcetgtgecag cetetggatt
<210>219

<211>90

<212>DNA

< 213> Homo sapiens

<400> 219

gaagtgcage tggtggagtc
tcctgtgeag cctctggatt
<210>220

<211>90

<212>DNA

< 213> Homo sapiens

<400> 220

caggtgcagce tggtggagte
tcctgtgecag cctcetggatt
<210> 221

<211>90

<212>DNA

< 213> Homo sapiens

<400> 221

gaggtgcagc tggtggagtce
tcctgtgcag cctctggatt
<210>222

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 222

gaggtgcagc tggtggagrtce
tcctgtgecag cctectggatt
<210>223

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 223

gaggtgcagc tggtggagtc
tcetgtgeag cctctggatt
<210>224

<211>90

<212>DNA

< 213> Homo sapiens

<400> 224

gaggtgcagce tggtggagtce
tectgtgeag cetcetggatt
<210>225

<211>90

<212>DNA

< 213> Homo sapiens

tggtcctacg
ctcactcagce

tggrcetgtyg
ctcactcage

tggtcctgeg
ctcactcage

tgggggagge
cacctttagt

tgggggaggc
cacctttgat

tgggggaggce

caccttcagt

tgggggaggce
caccttcagt

tgggggagge
cactttcagt

tgggggaggt
cacctttgat

tgggggaggc
cacetteagt

43

ctggtgaaac

ctggtgaaac

ctggtgaaac

ttggtccage

ttggtacage

ttggtcaage

ttggtacage

ttggtaaagc

gtggtacggc

ctggtcaagce

ccacacagac

ccacagagac

ccacacagac

ctggggggtce

ctggraggtce

ctggagggte

ctggggggte

ctggggggtc

ctggggggece

ctggggggte

DK/EP 2308982 T3

cotcacgckg

cctcacgcetg

cctcacactg

cctyagacte

cctgagacte

cctgagacte

cctgagacte

ccttagactc

cctgagacte

cctgagacte

60
S0

60
990

60
90

60
S0

60
90

60
g0

60
90

60
90

60
S0

60
90
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<400> 225

gaggtgcagc tgttggagtc tgggggagge ttggtacagce ctggggggtc cctgagacte &0
tectgtgecag cctcetggatt cacctttage 90
<210> 226

<211>90

<212>DNA

< 213> Homo sapiens

<400> 226

caggtgcagce tggtggagtce tgggggaggc gtggtccage ctgggaggtc cctgagactc 60
tectgtgeag cectetggatt cacctteoagt 0
<210> 227

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 227

caggtgcagce tggtggagtc tgggggaggc gtgghbcecage ctgggaggtce cctgagactc 60
tcctgtgecag cetectggatt caccttcagt S0
<210>228

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 228

caggtgcagce tggtggagtc tgggggaggc gtggtccagc ctgggaggte cctgagacte 60
tcctgtgcag cctctggatt caccttcagt Sc
<210>229

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 229

caggtgcage tggtggagtc tgggggaggc gtggtccagce ctgggaggtc cctgagactce 60
tcectgtgeag cgtctggatt cacctteagt 90
<210>230

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 230

gaagtgcagc tggtggagtc tgggggagtc gtggtacadce ctggggggtc cctgagactc 60
tcectgtgeag cctctggatt cacctttgat 80
<210> 231

<211>90

<212>DNA

< 213> Homo sapiens

<400> 231

gaggtgcage tggtggagtc tgggggagge ttggtacage ctggggggtc cctgagactc 60
tectgtgecag cctetggatt cacctrcagt 90
<210>232

<211>90

<212>DNA

< 213> Homo sapiens

<400> 232

gaggtgcage tggtggagtc tgggggagge ttggtacagce cagggeggtce cctgagactc 60
tcetgracag cttctggatt cacctttggt SO
<210>233

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 233

gaggtgeage tggtggagac tggaggaggc ttgatccagc ctggggggtce cctgagactce 60
tcctgtgecag ccectetgggtt caccgtcoagt 90
<210>234

<211>90

<212>DNA

< 213> Homo sapiens

<400> 234

gaggtgcagc tggtggagtc tgggggagge ttggtccage ctgggaggte cctgagactc 60
tcetgtgecag ccteotggatt caccttcagt S0
<210>235

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 235

gaggtgcagce tggtggagtc tgggggagge ttggtccage ctggggggte cctgagacte 60
tcetgtgecag cctctggatt caccgtcagt 90
<210> 236



<211>90

<212>DNA

< 213> Homo sapiens

<400> 236

gaggtgcage tggtggagte
tcctgtgecag cectetggatt
<210>237

<211>90

<212>DNA

< 213> Homo sapiens

<400> 237

gaggtgcagce tggtggagtc
tcctgtgecay cetetgggtt
<210>238

<211>90

<212>DNA

< 213> Homo sapiens

<400> 238

gaggtgcagc tggtggagtc
tcctgtgcag ceteotggatt
<210>239

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 239

gaggtgcagc tggtggagtc
tcotgtgecag cctetggatt
<210> 240

<211>90

<212>DNA

< 213> Homo sapiens

<400> 240

caggtgcage tgcaggagte
acctgcgetg tetectggtgg
<210>241

<211>90

<212>DNA

< 213> Homo sapiens

<400> 241

caggtgcagec tgcaggagte
acctgecgetg tctctggtta
<210>242

<211>90

<212>DNA

< 213> Homo sapiens

<400> 242

caggtgcage tgcaggagtce
acctgcactg tctetggtag
<210>243

<211>90

<212>DNA

< 213> Homo sapiens

<400> 243

cagctgeage tgcaggagte
acctgcgctg tctctggtgg
<210> 244

<211>90

<212>DNA

< 213> Homo sapiens

<400> 244

caggtgcagce tgcaggagte
acctgeactg tctetggtog
<210> 245

<211>90

<212>DNA

< 213> Homo sapiens

<400> 245

caggtgcagce tgcaggagte
acctgcactg tctetggtgg
<210> 246

<211>90

<212>DNA

< 213> Homo sapiens

<400> 246

tgggggagge
caccttcagt

tgggggagge
caccttcagt

cgg9gggagge
caccttcagt

tcggggagtc
caccgtcagt

gggcecccagga
ctccatcage

gggcceagga
ctecatcage

gggcccagga
ctccatcagce

cggctcagga
crccatcage

gggceeagga
ctecatcage

gggcccagga
ctccatcage

45

tggtccage

ttggtccage

ttagttcage

ttggtacagc

ctggtgaage

ctggtgaage

ctggtgaagce

ctggtgaage

ctggtgaagc

ctggtgaagc

ctggagggte

ctggggggte

ctggggggec

ctggggggrce

ctteggggac

cttcggacac

cttcacagac

cttcacagac

cttcacagac

cttcacagac
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cctgagactce

cctgaaacte

cctgagacte

cctygagactce

cctgtcecte

cctgtcecte

cctgtececte

cetgteccte

cctgtecete

cctgtccete

60
90

60C
90

60
90

60
S0

60
90

60
90

&0
90

60
90

60
S0

60
90



caggtgcagc tacagcagtg
acctgcgctg tetatggtygg
<210> 247

<211>90

<212>DNA

< 213> Homo sapiens

<400> 247

cagctgrage tgcaggagtce
acctgcactg tctctggtag
<210> 248

<211>90

<212>DNA

< 213> Homo sapiens

<400> 248

caggtgcage tgcaggagtc
acctgcactg tctctggtgg
<210> 249

<211>90

<212>DNA

< 213> Homo sapiens

<400> 249

caggtgragc tgcaggagtc
acctgcactg tctctggtgg
<210> 250

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 250

caggtgeage tgcaggagte
acctgcgctg tctctggtta
<210> 251

<211>90

< 212> DNA

< 213> Homo sapiens

<400> 251

gaggtgcagc tggtgcagtce
tcctgtaagg gttctggata
<210>252

<211>90

<212>DNA

< 213> Homo sapiens

<400> 252

gaagtgcagce tggtgcagtce
tcctgtaagg gttctggata
<210>253

<211>90

<212>DNA

< 213> Homo sapiens

<400> 253

caggtacagc tgcagcagtc
acctgtgeca tetcocgggga
<210> 254

<211>90

<212>DNA

< 213> Homo sapiens

<400> 254

caggtgcadgc tggtgcaatc
tcetgecaagg cttctggata
<210> 255

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

gggcgeagga
gtccttcagt

gggcccagga
ctccateage

gggceccagga
ctccatcagt

gggcccagga
ctcocgteage

gggcecagga
ctecatcage

tggagcagag
cagctttacc

tggagcagag
cagctttacc

aggtccagga
cagtgtetct

tgggtctgag
caccttcact

< 223> Description of Artificial Sequence: Probe

<400> 255

agttctcect gecagetgaac tc
<210> 256

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

22

< 223> Description of Artificial Sequence: Probe

<400> 256

cactgtatct gcaaatgaac ag 22

46

ctgttgaage

ctggtgaage

ctggtgaagc

ctggtgaagce

ctggtgaage

gtgaaaaage

gtgaaaaagc

ctggtgaagce

ttgaagaagc

cttcggagac

cttecggagac

cttcggagac

cttcggagac

ctteggagac

ceggggagtce

ccggggagte

cctecgeagac

ctggggectc
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cetgteecte

cetgteocete

cctgtecete

cectgteccte

cctgteccte

tctgaagatc

tctgaggate

cctctcacte

agtgaaggtt

60
S0

60
S0

60
S0

60
Se

60
S0

60
90

60
S0

&0
90

60
30



<210> 257

<211>22

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 257

ccctgtatct gcaaatgaac ag 22
<210>258

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 258

ccgectacct geagtggage ag 22
<210>259

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400>259

cgcetgtatct gcaaatgaac ag 22
<210> 260

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 260

cggcatatct gcagatctge ag 22
<210> 261

<211>22

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 261

cggcegtatet gcaaatgaac ag 22
<210> 262

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 262

ctgectacct gecagtggage ag 22
<210> 263

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 263

tcgectatet geaaatgaac ag 22
<210> 264

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 264

acatggagct gagcagceetg ag 22
<210>265

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 265

acatggagct gagcaggetg ag 22
<210> 266

<211>22

<212>DNA

Probe

Probe

Probe

Probe

Probe

Probe

Probe

Synthetic oligonucleotide

Synthetic oligonucleotide
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< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 266

acatggagct gaggagectg ag 22
<210> 267

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 267

acctgeagtg gagcagcectg aa 22
<210> 268

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 268

atctgcaaat gaacagectg aa 22
<210> 269

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 269

atctgcaaat gaacagceetg ag 22
<210>270

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 270

atctgcaaat gaacagtctg ag 22
<210>271

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 271

atctgcagat ctgcagecta aa 22
<210>272

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 272

atcttcaaat gaacagcectg ag 22
<210>273

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 273

atcttcaaat gggcagectg ag 22
<210>274

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 274

ccetgaagcet gagetetgtg ac 22
<210> 275

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

DK/EP 2308982 T3



<400> 275

ccctgeaget gaactetgtg ac 22
<210>276

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 276

tccttacaat gaccaacatg ga 22
<210>277

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 277

tccttaccat gaccaacatg ga 22
<210>278

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 278

ccgtgtatta ctgtgegaga ga 22
<210>279

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 279

ctgtgtatta ctgtgcgaga ga 22
<210> 280

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 280

ccgtgtatta ctgtgegaga gg 22
<210> 281

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 281

ccgtgtatta ctgtgcaaca ga 22
<210>282

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 282

ccatgtatta ctgtgcaaga ta 22
<210> 283

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 283

ccgtgtatta ctgtgeggea ga 22
<210>284

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 284
ccacatatta ctgtgcacac ag 22
<210> 285

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide
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<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 285

ccacatatta ctgtgcacgg at 22
<210>286

<211>22

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 286

ccacgtatta ctgtgcacgg at 22
<210> 287

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 287

ccttgtatta ctgtgcaaaa ga 22
<210>288

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 288

ctgtgtatta ctgtgcaaga ga 22
<210>289

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 289

ccgtgtatta ctgtaccaca ga 22
<210>290

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 290

ccttgtatca ctgtgegaga ga 22
<210>291

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 291

ccgtatatta ctgtgcgaaa ga 22
<210>292

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 292

ctgtgtatta ctgtgegaaa ga 22
<210>293

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 293

ccgtgtatta ctgtactaga ga 22
<210>294

<211>22

<212>DNA

< 213> Artificial Sequence

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide
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<220>

< 223> Description of Artificial Sequence:

<400> 294

ccgtgtatta ctgtgetaga ga 22
<210>295

<211>22

< 212> DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 295

ccgtgtatta ctgtactaga ca 22
<210> 296

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 296

ctgtgtatta ctgtaagaaa ga 22
<210>297

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 297

ccgtgtatta ctgtgegaga aa 22
<210>298

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 298

ccgtgtatta ctgtgecaga ga 22
<210> 299

<211>22

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence:

<400> 299

ctgtgtatta ctgtgegaga ca 22
<210> 300

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 300

ccatgtatta ctgtgcgaga ca 22
<210> 301

<211>22

<212>DNA

< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence:

<400> 301

ccatgtatta ctgtgcgaga aa 22
<210> 302

<211>69

< 212> DNA

< 213> Unknown Organism
<220>

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

Synthetic oligonucleotide

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 302

DK/EP 2308982 T3

gacatccaga tgacccagtc tcecatccteco ctgtctgcat ctgtaggaga cagagtcacc 60

atcacttge

<210> 303

< 211> 66

< 212> DNA

< 213> Unknown Organism
<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

69



DK/EP 2308982 T3

- 52 -
<400> 303
cagtctgtge tgactcagec accctecggtg tctgaagcoc ccaggcagag ggtcaccate 60
tcctat 66
<210> 304
<211> 668
<212> DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: h3401-h2
<400> 304
agtgcacaag acatccagat gacccagtct ccagccaccec tgtcetgtgte tccaggggaa 60
agggccaccc tctccotgecag ggccagtcag agtgttagta acaacttagce ctggtaccag 120
cagaaacctg gccaggtice caggcecteocte atetatgatg catccaccag ggccactgat 180
atcccagcca ggttcagtygg cagtgggtet gggacagact tcactctcac catcagcaga 240
ctggagcctyg aagattttge agtgtattac tgtcageggt atggtagete accagggtgg 300
acgttcggee aagggaccaa ggtggaaatc aaacgaactg tggctgeace atctgtette 360
atcttecocge catctgatga gcagttgaaa tctggaactg cctetgttgt gtgectgetg 420
aataacttct atcccagaga ggccaaagta cagtggaagg tggataacge cctecaatcg 480
ggtaactccc aggagagtgt cacagagcag gdacagcaagg acagcaccta cagcctcagc 5490
agcaccctga ¢gctgagcaa agcagactac gagaaacaca aagtctacgc ctgcgaagtc 600
accecatcagyg geetgagcte goctgtcaca aagagcttca acaaaggaga gtgtaaggge 660
gaattecgc 668
<210> 305
<211>223
< 212> PRT
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: h3401-h2
<400> 305
Ser Ala Gln Asp Ile Gln Met Thr Gln Ser Pro Ala Thr Leu Ser Val
1 5 10 15
Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Vval
20 25 30
Ser Asn Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Val Pro Arg
35 40 45
Leu Leu Ile Tyr Gly Rla Ser Thr Arg Ala Thr Asp Ile Pro Ala Arg
50 55 60
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg
65 70 75 80
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Arg Tyr Gly Ser
85 90 95
Ser Pro Gly Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 1058 110
Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 izs
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
145 15¢ 1558 160
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 1790 175
Tyr Ser Leu Ser Ser Thr Leu Thy Leu Ser Lys Ala aAsp Tyr Glu Lys
180 185 190
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
185 200 205
val Thr Lys Ser Phe Asn Lys Gly Glu Cys Lys Gly Glu Phe Ala
210 215 220
<210> 306

<211>700
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- 53 -
< 212> DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: h3401-d8 KAPPA
<400> 306
agtgcacaag acatccagat gacccagtct cctgecacee tgtectgtgte tccaggtgaa 60
agagccacce tctcetgcag ggccagtcag gtgtctccag gggaaagage caccctcteo 120
tgcaatcttc tcagcaactt agectggtac cagrcagaaac ctggecagge tcccaggetc 180
ctcatctatg gtgcttccac cggggeocatt gatatcocag ccaggttcag tggcagtggg 240
tctgggacag agttcactcet caccateage agecctgcagt ctgaagattt tgecagtgtat 300
ttctgteage agtatggtac ctcaccgcer actttecggeyg gagggaccaa ggtggagatc 360
aaacgaactg tgdctgcacc atctgtcettc atcttcccge catctgatga gcagttgaaa 420
tctggaactg cctctgttgt gtgeocegetg aatasacttct atcccagaga ggccaaagta 480
cagtggaagg tggataacgc c¢ctcecaateg ggtaactcoee aggagagtgt cacagageag 540
gacaacaagg acagcaccta cagcectcage agcaccctga cgctgagcaa agtagactac 600
gagaaacacg aagtctacgc ctgcgaagtc acccatcagg gccttagctc gccegtcacyg 660
aagagcttca acaggggaga gtgtaagaaa gaattcogttt 700
<210> 307
<211>222
<212> PRT
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: h3401-d8 KAPPA
<400> 307
Ser Ala Gln Asp Ile Gln Met Thr Gln Ser Pro Ala Thr Leu Ser Val
1 5 1ie 15
Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn Leu
20 25 30
Leu Ser Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg
35 40 45
Leu Leu Ile Tyr Gly Ala Ser Thr Gly Ala Ile Gly Ilie Pro Ala Arg
50 55 60
Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser
65 70 : 75 80
Leu Gln Ser Glu Asp Phe Ala Val Tyr Phe Cys Gln Gln Tyr Gly Thr
85 90 95
Ser Pro Pro Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr
100 108 110
Val Ala Ala Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu Gln Leu
11s 120 125
Lys Ser Gly Thr Ala Ser Val val Cys Pro Leu Asn Asn Phe Tyr Pro
130 135 140
Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
145 150 158 160
Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Asn Lys Asp Ser Thr Tyr
165 170 75
Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Val Asp Tyr Glu Lys His
180 i85 190
Glu val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro val
195 200 205
Thr Lys Ser Phe Asn Arg Gly Glu Cys Lys Lys Glu Phe val
210 215 220
<210>308
<211>45
<212>DNA
< 213> Artificial Sequence
<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 308
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getgtgtatt actgtgcgag cacatcegtg ttgttcacgg atgtg 45

<210> 309

<211>45

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 309

geegtgtatt actgtgegag cacateegtg ttgttcacgg atgtg 45

<210> 310

<211>45

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 310

geegtatatt actgtgegag cacatecgtg ttgttcacgg atgtg 45

<210> 311

<211>45

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 311

geeglgtatt actgtacgag cacatcegtg ttgttcacgg atgtg 45

<210> 312

<211>45

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 312

gecatgtatt actgtgcgag cacatcegtg ttgttcacgg atgtg 45

<210> 313

<211>88

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 313

aatagtagac tgcagtgtcc tcagecctta agetgttcat ctgeaagtag agagtattct 60
tagagttgte tctagactta gtgaagcg 88
<210>314

<211>95

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 314

cgctteoacta agtctagaga caactctaag aatactctet acttgcagat gaacagetta 60
agggctgagg acactgcagt ctactattgt gcgag 95
<210> 315

<211>95

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 315

cgettcacta agtctagaga caactctaag aatactctbct acttgcagat gaacagctta 60
agggctgagg acactgcagt ctactattgt acgag 95
<210> 316

<211>24

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 316

cgcttcacta agtctagaga caac 24

<210> 317

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 317



cacatccgtg ttgttcacgg atgtgggagg atggagactg ggtc 44
<210>318

<211>44

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 318

cacatcegtg ttgttcacgg atgtgggaga gtggagactg agte 44
<210>319

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 319

cacatccgtg ttgttcacgg atgtgggtgc ctggagactg cgte 44

<210> 320

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 320

cacatccgtg ttgttcacgg atgtgggtgg ctggagactg cgte 44

<210> 321

<211>34

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 321

cctetactet tgtcacagtg cacaagacat ccag 34

<210>322

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 322

cctctactet tgtcacagtg 20

<210> 323

<211>44

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 323

ggaggatgga ctggatglct tgtgcactgt gacaagagta gagg 44

<210> 324

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 324

ggagagtgga ctggatglct tgtgcactgt gacaagagta gagg 44
<210>325

<211>44

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 325

ggtgeetgga ctggatgtct tgtgcactgt gacaagagta gagg 44

<210> 326

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 326

ggtggctgga ctggatgtet tgtgcactgt gacaagagta gagg 44

<210> 327

<211>44
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<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 327

cacatccgtg ttgttcacgg atgtggateg actgtccagg agac 44
<210>328

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 328

cacatccgtg ttgttcacgg atgtggactg tctgtcccaa ggec 44

<210> 329

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 329

cacatccgtg ttgttcacgg atgtggactg actgtccagg agac 44
<210>330

<211>44

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 330

cacatccgtg ttgttcacgg atgtggaccc tetgeectgg ggce 44
<210>331

<211>59

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 331

ccletgactg agtgcacaga gtgcetttaac ccaaccggct agtgttageg gtteceegg 59
<210>332

<211>69

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 332

cctetgacty agtgcacaga gtgetttaac ccaaccggct agtgttagcg gttccccggg 60

acagtcgat 69
<210> 333

<211>69

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 333

cctctgactyg agtgcacaga gtgctttaac ccaaccggcet agtgttageg gttcoccoggg 60
acagacagt 69
<210>334

<211>69

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 334

cctetgacty agtgeacaga gtgeotttaac ccaaccgget agtgttageg gttceceggg 60
acagtcagt 69
<210> 335

<211>70

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 335

cctctgactyg agtgcacaga gtgctttaac ccaaccggct agtgttageg gtstceceegg 60

ggcagagggt 70



<210> 336

<211>24

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 336

cctetgactg agtgeacaga gtge 24

<210>337

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 337

gggaggatgg agactgggte 20

<210>338

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 338

gggaagatgg agactgggtc 20

<210>339

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 339

gggagagtgg agactgagtc 20

<210> 340

<211>20

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 340

gggtgeetgg agactgegte 20

<210> 341

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 341

gggtggetgg agactgegtc 20

<210> 342

<211>20

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 342

gggagtetgg agactgggte 20

<210> 343

<211>50

< 212> DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 343

gggaggatgg agactgggte atctggatgt cttgtgcact gtgacagagg 50
<210> 344

<211>50

<212>DNA

< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 344

gggaagatgg agactgggtc atctggatgt cttgtgeact gtgacagagg 50
<210> 345

<211>50

< 212> DNA
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< 213> Artificial Sequence

<220>

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 345

gggagagtgg agactgggte atctggatgt cttgtgcact gtgacagagg

<210> 346
<211>50
<212> DNA

< 213> Artificial Sequence

<220>

50

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 346

gggtgectgg agactgggte atctggatgt cttgtgeact gtgacagagg

<210> 347
<211>50
<212> DNA

< 213> Artificial Sequence

<220>

50

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 347

gggtggctgg agactgggte atctggatgt cttgtgeact gtgacagagg

<210> 348
<211>50
< 212> DNA

< 213> Artificial Sequence

<220>

50

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 348

gggagtctgg agactggglc atctggatgt cttgtgcact gtgacagagg

<210> 349
<211>42
< 212> DNA

< 213> Artificial Sequence

<220>

50

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 349

cctetgtcac agtgcacaag acatccagat gacceagtet cc

<210> 350
<211>22
< 212> DNA

< 213> Artificial Sequence

<220>

9

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 350

ccletgtcac agtgcacaag ac

<210> 351
<211>24
< 212> DNA

< 213> Artificial Sequence

<220>

22

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 351

acactctccc ctgttgaage tett

<210>352
<211>912
< 212> DNA

< 213> Artificial Sequence

<220>

24

< 223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 352

tccggageet
gaccgactge
caaaccagtc
tctggtttga
ggcatcaatt
aacgtttgac
gataagtggt
aatataagtyg
ccacaggegg
gaagatacct
cetgeaatgg
gaagaaacgce
ttetcaccaa
agtgggttta

cagatctgtt
ttgagcaaaa
gtcaggatct
cacagagega
tgcttaatga
tgaccagtat
acagegecag
ttggagcaaa
ttgatccgtt
gggagactct
ccttaacgtt
gtcatcaggce
cgacaagcga
ttgcteecga

tgeetttttg
gccacgctta
taacctgagg
tccgegtegt
tgatggtaaa
gttgaagcgt
tggctacgaa
aattttgtat
tgctgggaaa
ttccaaacgce
ccgggcaaat
ggagtatcaa
tcgtectgtg
tggaacagtt

tggggtagtg
actgctgatc
ctttttttac
cagttggtag
acctggcage
accgtagtgg
acaacccagg
gaggeggtge
ccacagcagg
tatggcaata
aatttctttg
aaccgtggaa
cttgcctggg
gataagcact

cagatcgcgt
aggcatggga
ctactctgca
aaacattaac
agccaggete
ctgecegtace
acggcccaac
agggagacaa
aggrtgtgte
atgtgagtaa
gtgtaccgca
cagaaaacga
atgtggtcge
atgaagatca
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tacggagatc
tgttattege
agcagcgaca
acgttgggat
tgccatcetg
tatgccattt
tggttecgetg
atcaccaatc
ggctgcegetg
ctggaaaaca
ggcegeageg
tatgattgtt
acccggtcag
gctgaaaatg

&0

1290
180
240
300
360
420
480
540
600
660
720
780
840



tacgaaaatt ttggccgtaa gtcgetotog

gagtegtcta
<210>353

< 211> 6680

< 212> DNA

ga

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: pCES5

<400> 353

gacgaaaggg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggeatt
ctgaagatca
tcettgagag
tatgtggcge
actattctea
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gegaactact
ttgcaggacce
gagceggtga
ccegtategt
agatcgctga
catatatact
tcecttittga
cagaccecgt
gctgettgea
taccaactcet
ttctagtgta
tcgectetget
ggttggactc
cgtgcataca
agcattgaga
gcagggregyg
atagtcctgt
gggggcggay
gctggeettt
ttaccgectt
cagtgagcga
cgattcatta
acgcaattaa
cggctegtat
accatgatta
ttattcgcaa
gtcgaccteg
tctgatgage
cccagagagg
gagagtgtca
ctgagcaaag
ctgagttcac

gectegtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgeecttect
gttgggtgec
ttttecgeeccce
ggtattatcce
gaatgacttg
aagagaatta
gacaacgatc
aactcgeett
caccacgatg
tactctaget
acttetgege
gegtgggtet
agttatctac
gataggtgece
ttagattgat
taatcteatg
agaaaagatc
aacaaaaaaa
ttttcegaag
geegtagtta
aatcoctgtta
aagacgatag
gcccagettg
aagcgcceacg
aacaggagag
cgggtttege
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
atgcagctgg
tgtgagttag
gttgtgtgga
cgecaagett
trectttagt
agatcaaacg
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga
cggtgacaaa

cgectatttt
tttcggggaa
tatccegectca
atgagtattc
gtttttgete
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tcceggcaac
teggececttce
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatce
aaaggatctt
ccaccgetac
gtaactggct
ggccaccact
ccagtggetg
ttaccggata
gagcgaacaa
ctteecgaag
cgcacgagygyg
cacctctgac
aacgccagca
ttctttectg
gataccgctc
gagcgcccaa
cacgacaggt
ctcactcatt
attgtgageg
tggagccttt
tgttecttte
tggaactgtg
tggaactgcecce
gtggaaggtg
cagcaaggac
gaaacacaaa
gagcttcaac

59

ttaacgaagc

tataggttaa
atgtgegcgg
tgagacaata
aacatttcecg
acccagaaac
acatcgaact
tteccaatgat
ccgggeaaga
caccagtcac
Ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggetggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatecc
cagcggtgge
tcagcagagce
tcaagaactc
ctgecagtgg
aggcgceagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggectt
cgttatccece
gccgcagecg
tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt
tttttggaga
tattctcaca
gctgeaccat
tctgttgtgt
gataacgcce
agcacctaca
gtctacgect
aggggagagt

aggatgtgga

tgtcatgata
aaccectatt
accctgataa
tgtcgeceocctt
gectggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgetttittg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattget
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttegttc
tttetttetg
ttgtttgcecyg
gcagatacca
tgtagcacecg
cgataagtcg
gtcgggetga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggtte
tgattctgtg
aacgaccgag
gcctetecee
gaaagcgggc
ggctttacac
tcacacagga
ttttcaacgt
gtgcacaggt
ctgtcttcat
gcctgctgaa
tccaateggg
gcctecageag
gcgaagtcac
gttaataagg
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ggcgcataag

ataatggttt
tgtttatttt
atgcttcaat
attcecctttt
gtaaaagatg
agcggtaaga
aaagttctgce
cgccgcecatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactyg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagegt
cgcgtaatct
gatcaagagc
aatactgtec
cctacatace
tgtcttaccg
acggggggtet
ctacagegtyg
ccggtaagceyg
tggtatcttt
tgctecgtecag
ctggcetttt
gataaccgta
cgcagcgagt
gcgegttggc
agtgagcgca
tttatgecttc
aacagctatg
gaaaaaatta
ccaactgcag
cteeocegeca
taacttctat
taactcccag
caccetgacg
ccatcagggce
cgcgccaatt

200
912

&0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200
1260
13290
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



ctatttcaag
attactecgeg
tgttcagect
tgecctttttg
gceacgetta
taacctgagg
tecegegtegt
tgatggtaaa
gttgaagcgt
tggctacgaa
aattttgtat
tgctgggaaa
ttccaaacge
ccgggcaaat
ggagtatcaa
tcgtectgtyg
tggaacagtt
gtcgetcotgyg
taagaatact

tctecaaac
aagaggtgge
ggacacagca
gcaatattgg
gattacccgt
accctaaggt
tccaccaagy
acageggecec
aactcaggcg
ctctactece
atctgcaacg
tcttgtgegg
gaagaggatc
gaaaattcat
gagggetgece
tacggtacat
ggtggcggtt
gatacaccta
actgagcaaa
ttcatgttto
actgttacte
aaagccatgt
Lttaatgagg
cctgtceaatg
tetgagggtg
ggttecggtg
aatgccgatg
gattacggtg
ggtgctactyg
aattcaccett
tgtegeectt
ataaacttat
ttttegacgt
cgttttacaa
acatccccect
acagttgege
gtgcggratt
aaatttttgt
taaatcaaaa

actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgctyg
ctatggttgce
ccagcececga
atccgcttac
gtecatcaceg
<210> 354
<211> 286

< 212> PRT

gagacagtca
gcecageegg
ggtggttctt
tggggtggtg
actgctgate
ctttttttac
cagttggtag
acctggcagce
accgtagtgg
acaacccagyg
gaggeggtge
ccacagcagg
tatggcaata
aatttctteg
aaccgtggaa
ctegectggy
gataagcact
ttaacgaagce
ctetacttge
rgaccagacg
gtctttgctg
ggcagcgaaa
ttatgttcat
tcctggtacg
gtataacccce
geecateggt
tgggetgect
cecctygaccag
tcagcagegt
tgaatcacaa
ccgcacatca
tgaatgggge
ttactaacgt
tgtggaatge
gggttcctat
ctgagggtgg
ttecgggeta
accccgctaa
agaataatag
aaggcactga
atgacgctta
atccattcgt
ctggeggcgyg
gcggttctga
attttgatta
aaaacgegcet
ctgctatcga
gtgattttgc
taatgaataa
atgtetttgg
tccgtggrat
ttgctaacat
cgtcgtgact
ttcgecaget
agcctgaaty
tcacaccgca
taaatcagcet
gaatageceg

aacgtggact
gaaccatcac
cctaaaggyga
gaagggaaga
cgcgtaacca
tttgacgggt
cacccgocaa
agacaagctg
aaacgecgega

taatgaaata
ccatggecga
tacgtettte
cagatcgcegt
aggcatggga
ctactctgeca
aaacattaac
agccaggetce
ctgccgtace
acggceccaac
agggagacaa
aggttgtgtt
atgtgagtaa
gtgtaccgea
cagaaaacga
atgtggtcgc
atgaagatca
aggatgtgga
agatgaacayg
acacaaacgg
geetggacte
caagcactga
actggtgett
ggaaaatggg
cagaagctag
cttcccectg
ggtcaaggac
cggegtecac
agtgaccgtg
gcccageaac
tcatgaccat
cgcatagact
ctggaaagac
tacaggegtt
tgggettgct
cggttetgag
tacttatatc
tcctaatcct
gttccgaaat
cececegttaaa
ctggaacggt
ttgtgaatat
ctetggtggt
gggtggcggc
tgaaaaaatg
acagtctgac
tggtttcatt
tggctctaat
tttecegtcaa
cgcectggtaaa
ctttgegttt
actgcgtaat
gggaaaaccc
ggcgtaatag
gcgaatggceg
tataaattgt
cattttttaa
agatagggtt

ccaacgtcaa
ccaaatcaag
gecececgatt
aagcgaaagg
ccacaccege
gcagtctcag
cacccgotga
tgacecgtore

60

cctattgect
agttcaattg
ttgcgetget
tacggagatc
tgttattcge
agcagcgaca
acgttaggat
tgccatectg
tatgecattt
tggttegetg
atcaccaatc
ggctgegety
ctggaaaaca
ggecgcaged
tatgattgtt
acccyggtcag
gctgaaaatg
ggcgcataag
cttaagtctg
cttacgctaa
atcagatgaa
ccatcaactyg
atccagatcg
actggaaagg
cetgeggett
gcaccctect
tacttccceg
accttccegg
ccecteccagea
accaaggtgg
cacggggccg
gttgaaagtt
gacaaaactt
gtggtttgta
atcectgaaa
ggtggcggta
aaccetecteg
tctcttgagyg
aggcagggtyg
acttattacc
aaattcagag
caaggccaat
ggttctggtg
tctgagggtg
gcaaacgcta
gctaaaggca
ggtgacgttt
tcccaaatgg
tatttacctt
ccatatgaat
cttttatatg
aaggagtett
tggcgttace
cgaagaggcc
cctgatygcgg
daacgttaat
ccaataggcc
gagtgttgtt

agggcgaaaa
ttttttgggg
tagagcttga
agcgggegcet
cgcgcttaat
tacaatctge
cgcgecectga
cgggagctge

acggcagccg
ttagagtcetg
tccggagett
gaccgactge
caaaccagte
tctggtttga
ggcatcaatt
aacgtttggce
gataagtggt
aatataagtg
ccacaggegg
gaagatacct
cctgcaatgg
gaagaaacgc
ttctcaccaa
agtgggttta
tacgaaaatt
gagtcgtcta
agcattocggt
atcccgegea
ggccaaaaat
gtactatgct
tcaatcagge
gctattgect
cggtcaccegt
ccaagagcac
aaccggtgac
ctgtcctaca
gecttgggcac
acaagaaagt
cagaacaaaa
gtttagcaaa
tagatcgtta
ctggtgacga
atgagggtgg
ctaaacctec
acggcactta
agtctcagec
cattaactgt
agtacactcc
actgegettt
cgtctgacct
gcggctetga
gcggtteegg
ataaggggge
aacttgattc
coggeettge
ctcaagtcgg
ctttgcectea
tttctattga
ttgecacctt
aataagaatt
caacttaatc
cgcaccgatc
tatttictecce
attttgttaa
gaaatcggca
ccagtrtgga

accgtctatc
tcgaggtgec
¢ggggaaagce
agggegetgyg
gegecgetac
tctgatgeeg
cgggcttgte
atgtgtcaga
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ctggattgtt
gtggcggtet
cagatcrgtt
ttgagcaaaa
gtcaggatct
cacagagcga
tgcttaatga
tgaccagtat
acagcgccag
ttggagcaaa
ttgatctgtt
gggagactct
ccttaacgtt
gtcatcagac
cgacaagcga
ttgctcccga
ttggccgtaa
gagacaactc
ccgggcaaca
tgggatggta
tggcaggagt
gatgtaaacyg
catgatcege
tttgaaatga
ctcaagogoo
ctctgggggc
ggtgtcgtog
gtcctcagga
ccagacctac
tgagcccaaa
actcatctca
acctcataca
cgctaactat
aactcagtgt
tggcetctgag
tgagtacggt
tccgectggt
tcttaatact
ttatacggac
tgtatcatca
ccattctgge
gcctcaacct
gggtggecgge
tggeggeecee
tatgaccgaa
tgtegectact
taatggtaat
tgacggtgat
gtcggttgaa
ttgtgacaaa
tatgtatgta
cactggcegt
gcecttgerage
gcectteeca
ttacgcatct
aattecgegtt
aaatccctta
acaagagtce

agggegatgg
gtaaagcact
cggcgaacge
caagtgtagce
agggecgegta
catagttaag
tgctccegac
ggttttcacc

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3260
3420
3480
3540
3600
3660
3720
3780
3840
3900
3260
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180

€240
6300
6360
6420
€480
£§540
6600
6660
6680
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< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: pCESS
<400> 354
Met Ser Ile Gln His Phe Arg Val 2la Leu Ile Pro Phe Phe Ala ala
1 5 10 15

Phe Cys Leu Pro Val Phe Ala His Pro Glu Thr Leu Val Lys Val Lys
20 25 30

Asp Ala Glu Asp €ln Leu Gly Ala Arg Val Gly Tyr Ile Glu Leu Asp
35 40 45

Leu Asn Ser Gly Lys Ile Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe
50 55 60

Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys Gly Ala Val Leu Ser
65 70 75 80

arg Ile Asp Ala Gly Gin Glu Gln Leu Gly Arg Arg Ile His Tyr Ser
85 20 95

Gln Asn Asp Leu Val Glu Tyr Ser Proc Val Thr Glu Lys His Leu Thr
100 105 110

Asp Gly Met Thr Vval Arg Glu Leu Cys S8er Ala Ala Ile Thr Met Ser
115 120 125

Asp Asn Thr Ala Ala Asn Leu Leu Leu Thr Thr Ile Gly Gly Pro Lys
130 135 1490

Glu Leu Thr Ala Phe Leu His Asn Met Gly Asp His Val Thr Arg Leu
145 150 155 160

Asp Arg Trp Glu Pro Glu Leu Asn Glu Ala Ile Pro Asn Asp Glu Arg
1658 170 175

Asp Thr Thr Met Pro Val Ala Met Ala Thr Thr Leu Arg Lys Leu Leu
. 180 185 190

Thr Gly Glu Leu Leu Thr Leu Ala Ser Arg Gln Gln Leu Ile Asp Trp
195 200 205

Met Glu Ala Asp Lys Val Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro
210 215 220

Ala Gly Trp Phe Ile Ala Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser
225 230 235 240

Arg Gly Ile Ile Ala Ala Leu Gly Pro Asp Gly Lys Pro Ser Arg Ile
245 250 255

Val Val Ile Tyr Thr Thr Gly Ser Gln Ala Thr Met Asp Glu Arg Asn
260 265 270

Arg Gln Ile Ala Glu Ile Gly Ala Ser Leu Ile Lys His Trp
275 280 285

<210> 355

<211>138

< 212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: pCESS

<400> 355



Met Lys Lys Leu Leu Phe Ala Ile F

His Ser Ala Gln Val Gln Leu Gln
20

Thr Val Ala Ala Pro Ser vVal Phe
35 40

Leu Lys Ser Gly Thr Ala Ser val
50 55

Pro Arg Glu Ala Lys val Gln Trp
65 70

Gly Asn Ser Gln Glu Ser Val Thr
8S

Tyr Ser Leu Ser Ser Thr Leu Thr
100

His Lys val Tyr Ala Cys Glu Val
115 120

Val Thr Lys Ser Phe Asn Arg Gly
130 135

<210> 356

<211>48

< 212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: pCESS

<400> 356

Met Lys Tyr Leu Leu Pro Thr Ala
1 5

Ala Gln Pro Ala Met Ala Glu Vval

20

Leu Val Gln Pro Gly Gly Ser lLeu
35 40

<210> 357

<211>28

<212>PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: pCES5

<400> 357

Ser Arg Asp Asn Ser Lys Asn Thr

1 5

Ser Leu Ser Ile Arg Ser Gly Gln

20
<210>358
<211>129
<212>PRT
< 213> Unknown Organism
<220>

< 223> Description of Unknown Organism: pCESS
<400> 358

Val

25

Ile

Val

Lys

Glu

Leu

105

Thr

Glu

Ala
Gln
25

Arg

Leu

His
25

Leu

10

Asp

Phe

Cys

val

Gln

90

Ser

His

Cys

Ala
10

Leu

Leu

TyY
10

Ser

Val

Leu

Pro

Asp
75
Asp

Lys

Gln

sexr

Leu

Pro

Vai

Glu

Pro

Leu

60

Asn

Ser

Ala

Gly

Leu

Glu

Cys

Thr

Pro

Ile

Ser

45

Asn

Ala

Lys

Asp

Leu
125

Leu

Ser

Ala
45

Met

Phe

Lys

30

Asp

Asn

Leu

asp

Tyr

110

Ser

Leu
Gly
30

Ala

Asn

%

i5

Arg

Glu

Phe

Gln

Ser

95

Glu

Ser

Leu
15

Gly

Ser

Ser
15
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Gly
Gln
Tyr
Ser

80
Thr

Lys

Pro

Ala
Gly

Gly

Leu



Ala Ser Thr Lys Gly Pro Ser Vval

Ser Thr Ser Gly Gly Thr Ala Ala
20

Phe Pr¢ Glu Pro Val Thr Val Ser
35 40

Gly Val His Thr Phe Pro Ala Val
50 55

Leu 8er Ser Val val Thr Val Pro
65 70

Tyr Ile Cys Asn Val Asn His Lys
85

Lys Val Glu Pro Lys Ser Cys Ala
100

Gly Ala Ala Glu Gln Lys Leu Ile
115 120

Ala

<210> 359

<211>404

< 212> PRT

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: pCESS

<400> 359

Thr val Glu Ser Cys Leu Ala Lys
1 5

Asn Val Trp Lys Asp Asp Lys Thr
20

Gly Cys Leu Trp Asn Ala Thr Gly
35 40

Thr Gln Cys Tyr Gly Thr Trp Val
50 55

Asn Glu Gly Gly Gly Ser Glu Gly
65 70

Glu Gly Gly Gly Thr Lys Pro Pro
85

Gly Tyr Thr Tyr Ile Asn Pro Leu
100

Glu Gln Asn Pro Ala Asn Pro Asn
115 120

Leu Asn Thr Phe Met Phe Gln Asn
130 135

Ala Leu Thr Val Tyr Thr Gly Thr
145 150

Lys Thr Tyr Tyr Gln Tyr Thr Pro
165

Ala Tyr Trp Asn Gly Lys Phe Arg
180

Asn Glu Asp Pro Phe Val Cys Glu
185 200

Phe

Trp

Leu

Ser

Pro

Ala
105

Ser

Leu

28

Val

Pro

Gly

Glu

Asp

105

Pro

ABn

val

val

Asp

185

Tyr

Proc

10

Gly

Asn

Gln

Ser

Ser
90

Ala

Glu

His T

10

Asp

val

Ile

Gly

Tyr

20

Gly

Ser

Arg

Thr

Ser

170

Cys

Gln

Leu

Cys

Ser

Ser

Ser
75

His

Glu

Arg

Val

Gly

Ser

75

Gly

Thr

Leu

Phe

Gln

155

Ser

Ala

Gly

Ala

Leu

Gly

Ser

60

Leu

His

TYyT

Cys

Leu

60

Glu

Asp

TYyY

Glu

Arg

140

Gly

Lys

Phe

Gln

Pro

Val

Ala

45

Gly

Gly

Lys

His

Leu
125

Asn

Ala

Thr

45

Ala

Gly

Thr

Pro

Glu

125

Asn

Thr

Ala

His

Ser

Lys

30

Leu

Leu

Thr

Val

His
110

Asn

Ser

Asn

30

Gly

Ile

Gly

Pro

Pro

110

Ser

Arg

Asp

Met

Ser

190

Ser

Ser

15
Asp
Thr
Tyr
Gln
Asp

85

His

Gly

Phe -

15

Tyr

Asp

Pro

Gly

Ile

95

Gly

Gln

Gln

Pro

Tyr

175

Gly

Asp
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Lys
Tyr
Ser
Ser

Thr
80

His

Ala

Glu

Glu
Ser

80
Pro
Thr
Pro
Gly
Val
160
Asp

Phe

Leu
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Pro Gln Pro Pro Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly
210 215 220

Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly
225 230 235 240

Gly Ser Glu Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe
245 250 2585

Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Rla Met Thr Glu Asn
260 265 270

Ala Asp Glu Asn Ala Leu Gln Ser Asp Ala Lys CGly Lys Leu Asp Ser
275 280 285

Val Ala Thr Asp Tyr Gly Ala Ala Ile Asp Gly Phe Ile Gly Asp Val
290 285 300

o=
jo
m
-
i
a1

Ser Gly Leu Ala Asn Gly Asn Gly Gly Asp Phe Ala Gly Ser
305 310 315 320

Asn Ser Gln Met Ala Gln Val Gly Asp Gly Asp Asn Ser Pro Leu Met
325 330 335

Asn Asn Phe Arg Gln Tyr Leu Proc Ser Leu Pro Gln Ser Vval Glu Cys
340 345 350

Arg Pro Tyr Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser Ile Asp
355 360 365

Cys Asp Lys Ile Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr
370 375 380

Val Ala Thr Phe Met Tyr Val Phe Ser Thr Phe Ala Asn Ile Leu Arg
385 390 385 400

Asn Lys Glu Ser

<210> 360

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 360

gacatcraga tgacccagte tccatcctec ctgtetgeat ctgtaggaga cagagtcace 60
atcacttgc 69
<210> 361

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown. Organism: Kappa FR1 GLGs

<400> 361

gacatccaga tgacccagtc tccatcctece ctgtctgcat ctgtaggaga cagagtecace 60

atcacttgce &9
<210> 362
<211>69
<212>DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: Kappa FR1 GLGs
<400> 362
gacatccaga tgacccagtc tccatecctee ctgtectgecat ctgtaggaga cagagteacce 60
atcacttge 69
<210> 363
<211>69
<212>DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: Kappa FR1 GLGs
<400> 363
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_65_

gacateccaga tgacccagte tecatcctec ctgtetgeat ctgtaggaga cagagtcacce 60

atcacttyge 69
<210> 364

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 364

gacatccaga tgacccagtc tccatccetec ctgtetgeat ctgtaggaga cagagtcacce 60
atcacttge ' 69
<210> 365

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 365

aacatccaga tgacccagtc tecatctgec atgtctgeat ctgtaggaga cagagtcace 60

atcacttgt 69
<210> 366

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 366

gacatccaga tgacccagtc tccatcctca ctgtctgeat ctgtaggaga cagagtceacc 60
atcacttgt 69
<210> 367

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 367

gacatccaga tgacccagtc tccatcctca ctgtcetgcat ctgtaggaga cagagtcacc 60
atcacttgt 69
<210> 368

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 368

gcecatercagt tgacccagtc tecatcctco ctgtctgcat ctgtaggaga cagagtcace 60
atcacttgc 69
<210> 369

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 369

gccatccagt tgacccagtc tccatcctcee ctgtctgecat ctgtaggaga cagagtcacc 60
atcacttgc 69
<210> 370

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 370

gacatccaga tgacccagtbc tceatcttco gtgtoctgceat ctgtaggaga cagagtcacc 60
atcacttgt 69
<210>371

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 371
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gacatccaga tgacccagtc tccatcttcoct gtgtctgecat ctgtaggaga cagagtcacc 60
atcacttgt 69
<210>372

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 372

gacatccadt tgacccagtc tccatccettc ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttge 69
<210> 373

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 373

gccatecgga tgacccagtc tcecattcotee ctgtctgcat ctgtaggaga cagagtcacce 60
atcacttge 69
<210> 374

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 374

gecateegga tgacccagte tecatccotca ttcotetgeoat ctacaggaga cagagtcace 60

atcacttgt CE]
<210> 375

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 375

gtcatctgga tgacccagtc tccatcctta ctetcetgeat ctacaggaga cagagtcacc 60
atcagttgt 69
<210> 376

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 376

gecatecaga tgacccagtce tccatectee ctgtcetgeat ctgtaggaga cagagtcace 60

atcacttige 69
<210> 377

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 377

gacatecaga tgaccragte teettcecace ctgtctgeat ctgtaggaga cagagtcace 60

atcacttge 69
<210> 378

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 378

gatattgtga tgacccagac tccactctce ctgcoccgtea ccoccoctggaga gcoggcecteco 60
atctectge 69
<210>379

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 379
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gatattgtga tgacccagac tccactctec ctgcocegtea cocctggaga geeggeetec 60

atcteetge 65
<210> 380

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 380

gatgttgtga tgactcagtc tccactctece ctgcecgtca cecttggaca geeggectee 60

atctcetge 69
<210> 381

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 381

gatgttgtga tgactcagte tccactctec ctgcocccgtca ccocttggaca gcocggectee 60

atctectge 69
<210> 382

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 382

gatattgtga tgacgcagac tecactctet ctgtceccgtca ccectggaca gecggectee 60

atcteectge 69
<210> 383

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 383

gatattgtga tgacccagac tccactctcet ctgteecgtea ccoctggaca geecggectee 60

atctectge &9
<210> 384

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 384

gatattgtga tgactcagtc tccactcteoc ctgcccegtca ccoctggaga gocggectee 60
atctectge 69
<210> 385

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 385

gatattgtga tgactcagtc tccactctec ctgeccgtca cccctggaga geccggoctcoe 60
atctcectge 3]
<210> 386

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 386

gatattgtga tgacccagac tccactctcc tcacctgtca cocttggaca gecggectece 60
atctectge 69
<210> 387

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 387
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gaaattgtgt tgacgcagtc tccaggecacce ctgtctttgt ctocagggga aagagccacc 60
ctctectge 69
<210> 388

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 388

gaaattgtgt tgacgcagtc tccagccacc ctgtotttgt ctccagggga aagagccacc 60
ctctectge 69
<210> 389

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 389

gaaatagtga tgacgcagtec tccagccacc ctgtcetgtgt ctccagggga aagagccacc 60
ctctectge 69
<210>390

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 390

gaaatagtga tgacgcagtc tccagccacce ctgtctgtgt ctccagggga aagagccacc 60
ctctcetge 69
<210> 391

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 391

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc 60
ctctectge 69
<210> 392

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 392

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacce 60

ctetectge 69
<210>393

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 393

gaaattgtaa tgacacagtc tccagccacc ctgtetttgt ctecagggga aagagccacce 60
ctctcctge 69
<210>39%4

<211>69

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 394

gacatcgtga tgacccagtc tccagactcc ctggcetgtgt ctctgggega gagggccacce 60
atcaactgc 69
<210> 395

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 395

gaaacgacac tcacgcagte tccagecattc atgtcagcga ctccaggaga caaagtcaac 60
atctcctge 68
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<210> 396

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 396

gaaattgtgc tgactcagtc tccagacttt cagtctgtga ctcocaaagga gaaagtcace 60
atcacctge 63
<210> 397

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 397

gaaattgtgc tgactecagtc tccagacttt cagtetgtga ctccaaagga gaaagtcacce 60
atcacctgc 63
<210>398

<211>69

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Kappa FR1 GLGs

<400> 398

gatgttgtga tgacacagtc tcecagettte ctcotctgtga ctcecagggga gaaagtcace 60
atcacctge 69
<210>399

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 399

cagtctgtge tgacgcagece geectcagtg tctggggecoc cagggcagag ggtcaccatce 60
tcectge 66
<210> 400

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 400

cagtctgbtge tgactcagecc accctcageg tctgggaccc ccgggcagag ggtcaccatc 60
tettgt 66
<210> 401

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 401

cagtctgtge tgactcagcec accctcagcg tctgggaccc ccgggcagag ggtcaccatce 60
tettgt 66
<210> 402

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 402

cagtctgtgt tgacgcagcce gccoctcagtg tcotgocggooc caggacagaa ggtcaccatc 60
tecetge 66
<210> 403

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 403

cagtctgcce tgactcagcco tccctccgeg tccgggtcte ctggacagtc agtcaccatc 60
tecctge 66
<210> 404

<211> 66
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< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 404

cagtctgcece tgactcagece tcgcetcagtg teoecgggtcte ctggacagbc agtcaccate 60
teetge 66
<210> 405

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 405

cagtetgcce tgactcagece tgectocogtg totgggtcote ctggacagte gatcaccate 60
teetge 66
<210> 406

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 406

cagtctgecoe tgactcagec tccocteegtg tccgggtcecte ctggacagte agtcaccatce 60
tecetge 66
<210> 407

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 407

cagtctgcce tgactcagee tgcoctcecgtg teotgggtcotc ctggacagtc gatcaccatc 60
tectge 66
<210> 408

<211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 408

tcctatgage tgactcagec accctcagtg tcecgtgteocc caggacagac agccagcatce 60
acctgce . 66
<210> 409

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 409

tcctatgage tgactcagece actctcagtg tcagtggecce tgggacagac ggecaggatt 60
acctgt 66
<210>410

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 410

tcctatgage tgacacagee acccteggtg tcagtgtcoccoce caggacaaac ggecaggatc 690
acctgce 66
<210> 411

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 411

tcetatgage tgacacageo accctoggtg tcagtgtococe taggacagat ggccaggatce 60
acctgce 66
<210> 412

< 211> 66

<212>DNA

< 213> Unknown Organism
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<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 412

tcttctgage tgactcagga cccetgctgtg totgtggect tgggacagac agtcaggatc 60
acatgc 66
<210>413

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 413

tcetatgtge tgactcagee acccteagtg tcagtggcecce caggaaagac ggecaggatt 60
acctgt 66
<210>414

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 414

tcctatgagce tgacacagct acccteggtg tcagtgtccce caggacagac agccaggatc 60
acctgce 66
<210>415

<211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 415

tcctatgage tgatgcagcco accetceggtg tcagtgtecec caggacagac ggccaggate 60
acctgce 66
<210>416

<211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 416

tcctatgage tgacacagce atcctcaghtg tcagtgtcte cgggacagac agccaggatc 60
acectge 66
<210> 417

<211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 417

ctgeectgtge tgactcagec ccegtctgea totgecttge tgggagoctc gatcaagete 60
acetge 66
<210>418

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 418

cagcctgtge tgactcaatc atcctctgcece tctgcttccc tgggatcctc ggtcaagetc 60
acctge 66
<210>419

<211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 419

cagcttgtge tgactcaatc gccctcotgec tcetgcctocoe tgggagectc ggtcaagecte 60
acctge 66
<210>420

<211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence
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<400> 420

cagcctgtgce tgactcagce accttectec tcoggecatcte ctggagaatc cgccagactce 60
acctge 66
<210> 421
< 211> 66
<212>DNA
< 213> Unknown Organism
<220>
< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 421

caggctgtge tgactcagecc ggcettcecte tetgeoatcte ctggageatc agccagtcte 60
acctgc 66
<210>422

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 422

cagcctgtge tgactcagec atctteccat tctgcatcoctt ctggagcatc agtcagactc 60
acctgce 66
<210> 423

<211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 423

aattttatge tgactcagec ccactetgtg tcggagtcte cggggaagac ggtaaccatc 60
tcectge 66
<210> 424

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 424

cagactgtgy tgactcagga gcecctcactg actgtgtecc caggagggac agtcactctc 60
acctgt 66
<210>425

< 211> 66

< 212> DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 425

cagyctgtgg tgactcagga gccoctcactg actgtgtoec caggagggac agtcactcote 60
acctgt 66
<210> 426

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 426

cagactgtgg tgacccagga gocatcgttc tcagtgtcec ctggagggac agtcacactce 60
acttgt 66
<210> 427

< 211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 427

cagcctgtge tgactcagec accttetgca tcagectecee tgggagecte ggtcacacte 60
acctgce 66
<210>428

<211> 66

<212>DNA

< 213> Unknown Organism

<220>

< 223> Description of Unknown Organism: Lambda FR1 GLG sequence

<400> 428



DK/EP 2308982 T3

_73_

caggcagggc tgactcagec acccteggtg tccaaggget tgagacagac cgccacactc 60
acctge 66
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Patentkrav

1. Fremgangsmade til fremstilling af et Dbibliotek, der
prasenterer en uensartet familie af peptider, polypeptider
eller proteiner péd overfladen af en genetisk pakke, hvilken
fremgangsmade omfatter felgende trin:

(i) spaltning af en nukleinsyre 1 en gnsket stilling ved en
fremgangsmade, som omfatter fglgende trin:

(a) etablering af kontakt mellem en enkeltstrenget nukleinsyre
og et enkeltstrenget oligonukleotid, hvilket enkeltstrengede
oligonukleotid er komplementert til den enkeltstrengede
nukleinsyre 1 den region, hvor spaltningen gnskes; hvor den
enkeltstrengede nukleinsyre 0g det enkeltstrengede
oligonukleotid associerer sig til dannelse af en 1lokalt
dobbeltstrenget region af den enkeltstrengede nukleinsyre,
hvor den lokalt dobbeltstrengede region omfatter et
restriktionsendonuklease-genkendelsessted; og

(b) spaltning af nukleinsyren pa restriktionsendonuklease-
genkendelsesstedet, hvor spaltningen omfatter etablering af
kontakt mellem en restriktions-endonuklease og den lokalt
dobbeltstrengede region, hvor restriktions-endonukleasen er
specifik for restriktionsendonuklease-genkendelsesstedet;

idet trinet til etablering af kontakt og spaltningstrinet
gennemfgres ved en temperatur pa mellem 45°C og 75°C, hvor den
enkeltstrengede nukleinsyre 0g det enkeltstrengede
oligonukleotid associerer sig til dannelse af en 1lokalt
dobbeltstrenget region af den enkeltstrengede nukleinsyre,
hvor resten at den enkeltstrengede nukleinsyre er
enkeltstrenget, og hvor restriktionsendonukleasen er aktiv ved
den pagaeldende temperatur; og

(ii) presentation af et medlem af familien af peptider,
polypeptider eller proteiner, som den spaltede nukleinsyre
koder for, pa overfladen af en genetisk pakke, og samlet

prasentation af mindst en del af familiens diversitet.

2. Fremgangsmade til fremstilling af et Dbibliotek, der
prasenterer en uensartet familie af peptider, polypeptider

eller proteiner pé& overfladen af en genetisk pakke, hvilken
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fremgangsmade omfatter fglgende trin:

(i) spaltning af en nukleinsyre 1 en gnsket stilling ved en
fremgangsmade, som omfatter fglgende trin:

(a) etablering af kontakt mellem en enkeltstrenget nukleinsyre
og et delvist dobbeltstrenget oligonukleotid, hvor den
enkeltstrengede region af oligonukleotidet er komplementer til
den enkeltstrengede nukleinsyre i den region, hvor spaltningen
gnskes, og den dobbeltstrengede region af oligonukleotidet har
et restriktionsendonuklease-genkendelsessted af type II-S;
hvor den enkeltstrengede nukleinsyre og den enkeltstrengede
region af oligonukleotidet associerer sig til dannelse af en
lokalt dobbeltstrenget region af den enkeltstrengede
nukleinsyre, hvor den lokalt dobbeltstrengede region omfatter
et spaltningssted af type II-S; og

(b) spaltning af nukleinsyren pa spaltningsstedet af type II-
S, hvor spaltningen omfatter etablering af kontakt mellem en
restriktionsendonuklease af type II-S og den lokalt
dobbeltstrengede region af den enkeltstrengede nukleinsyre,
hvor restriktionsendonukleasen af type II-S er specifik for
restriktionsendonuklease-genkendelsesstedet af type II-S;

idet trinet til etablering af kontakt og spaltningstrinet
gennemfgres ved en temperatur pa mellem 45°C og 75°C, hvor den
enkeltstrengede nukleinsyre og den enkeltstrengede region af
oligonukleotidet associerer sig til dannelse af en lokalt
dobbeltstrenget region af den enkeltstrengede nukleinsyre,
hvor resten af den enkeltstrengede nukleinsyre er
enkeltstrenget, og hvor endonukleasen af type II-S er aktiv
ved den pagaeldende temperatur; og

(ii) presentation af et medlem af familien af peptider,
polypeptider eller proteiner, som de spaltede nukleinsyrer
koder for, pa overfladen af den genetiske pakke, og samlet

presentation af mindst en del af familiens diversitet.

3. Fremgangsmade ifglge krav 1 eller 2, hvor nukleinsyrerne

koder for mindst en del af et immunoglobulin.

4, Fremgangsmade ifglge krav 3, hvor immunoglobulinet
omfatter et Fab eller enkeltkaedet Fv.
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5. Fremgangsmade ifglge krav 3 eller 4, hvor
immunoglobulinet omfatter mindst en del af en tung kade eller

mindst en del af en let ke&de.

6. Fremgangsmade ifglge et hvilket som helst af kravene 1-5,
hvor nukleinsyresekvenserne i det mindste delvist stammer fra
patienter, som har mindst én af en autoimmun sygdom og en

cancer.

7. Fremgangsmade ifglge krav 1 eller 2, som endvidere
omfatter et trin til nukleinsyreamplificering inden trin (i)

eller mellem trin (i) og (ii).

8. Fremgangsmade ifelge krav 1, hvor
restriktionsendonukleasen er valgt fra gruppen omfattende
Maelll, Tsp451, Hphl, Bsadl, Alul, Blpl, Ddel, Bglll, MslTI,
BsiEI, FEael, FEagl, Haelll, Bst4CI, HpyCH4I1I, HinflI, MIlyI,
Plel, Mnll, HpyCH4V, BsmAl, Bpml, Xmnl og Sacl.

9. Fremgangsmade ifglge krav 5, hvor mindst en del af den

tunge kade og/eller den lette kade er human.

10. Fremgangsmade ifglge krav 3 eller 4, hvor

immunoglobulinet omfatter mindst en del af FRI1.

11. Fremgangsmade ifglge krav 10, hvor mindst en del af det
pagaeldende FR1 er humant.

12. Fremgangsmade ifglge krav 6, hvor den autoimmune sygdom
er valgt fra gruppen Dbestdende af lupus erythematosus,
systemisk sklerose, reumatoid arthritis, antiphospholipid-

syndrom og vaskulitis.

13. Fremgangsmade ifelge krav 12, hvor nukleinsyrerne er i
det mindste delvist isoleret fra gruppen bestdende af perifere

blodceller, knoglemarvsceller, miltceller og lymfeknudeceller.
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14. Fremgangsmade ifglge krav 1 eller 2, som endvidere
omfatter ligering af en delvist dobbeltstrenget syntetisk DNA-
adaptor til den spaltede enkeltstrengede nukleinsyre og

kloning af nukleinsyren ind i en vektor.

15. Fremgangsmade ifelge krav 14, hvor den delvist
dobbeltstrengede syntetiske DNA-adaptor omfatter en
dobbeltstrenget region med 12-100 nukleotider.

16. Fremgangsmade ifelge krav 14, hvor den delvist
dobbeltstrengede syntetiske DNA-adaptor omfatter et

endonuklease-restriktionssted.

17. Fremgangsmade ifglge krav 14, hvor den delvist
dobbeltstrengede syntetiske DNA-adaptor omfatter en

enkeltstrenget region med 2-15 baser.

18. Fremgangsmade ifeglge krav 1 eller 2, som endvidere
omfatter fremstilling af en samling af nukleinsyrer, der, i
det mindste delvist, koder for medlemmer af den uensartede

familie.

19. Fremgangsmade ifglge krav 1 eller 2, som endvidere

omfatter at gegre nukleinsyren enkeltstrenget.

20. Fremgangsmade ifglge krav 2, hvor
restriktionsendonukleasen af type II-S er valgt fra gruppen
omfattende AarliCAC, Acelll, Bbr71, BbvI, BbvlII, Bce831, BceAl,
Bcefl, BciVI, Bfil, Binl, BscAl, BseRI, BsmFI, BspMI, EciI,
Eco571, Raul, Fokl, Gsul, Hgal, Hphl, Mboll, MIlyl, Mmel, MnliI,
Plel, R1eAI, SfaNI, SspbD5I, Sthl321, StsI, Taqll, TthlllII og
UbaPTI.
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Scel  AGTack i 1
Saxerl  Acowgoo 1 1
Spel ARctagt 1 X
TiiT Ztogag i i
Xnol Ctegag A 1
Bezl  cganmnonntoc z oz
ElpZ  GItnagc z 2z
Bgs8%f Ctegig ol 2
BSTARPT  GTRANINKD:Cgo Z 2
Espl GOtnago a z
Kas? Ggoocc zZ 2
2 2
@ 2

A

GRENWnnTTC

{1q
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ApaLi Gtgoeo = 3 LU siganal seg
NaeI GOCgyc 3 3
HgolY Grogge 3 3
PvulIl CAGaic 3 z
Esril . CRgucoy 3 3
Bex3I - GAGRge 4 4
BseDI  CCARTENNA 4 4
B5v?l7I  CTAtac 4 4
BcoRI Gaatts 4 2
Eohl  GTATGe 4 &
3spl AAaTatt 4 4
BoCT  CTmkac 3 5
TEatea 5 5
Nonnnngagacy 5 5
Tg=aca ) S
TTT&asa & &
ChAtato ) & HC FR4
ATTTaaat 3 [
Ggatco 7 7
FaGllc 7 7
STATCCNNNENN 5} g
GRTHNonatc e g
ATGHCRY g 8
Bspl2iY Ggogoos ] 8 ol
Apal GGEGE0OCe 9 & CRL
PeplOMI  Gggoed ] 9
BspHlI Tcatga 3 il
BCoRV  GATats 9 k)
Andl  GRUNENnngTC 11 L1
BhsI GRAGEC 11 4
v=il TTatas 1ZiZ
Bzal GETCTCNnnnn 1% 15
mal Cooggy 13 14
Aval Cyogry 14 le
Byli GCCHERNnDgOe 14 17
ElwNI  CAGSNNNctg 16 16
BspMI  AICTGC 17 L9
Zeoml  CORNHNENNDNnnEgy 1 z2a
RstEII Gginace 14 2z HC ER4
Sse83271 CUTGCRUg 26z
avrlI  Cotagg 22 22
HincII GTY¥rCac 22 22
Rasgl GTECAG 27 29
MgoI IGGoca 32 34
Bg2RI NMpnronnnnetcocte 32 35
Irau3gl  Cltnagg 35 37
CTGIEG 23 406
NODGREDALLCCEDS 2 4c
REgweoy [3G1e
Cowwgy as T2
46 10
20 5L
LU
53 82
71 124

* gleavage ocours in the top strand sfter the last upper-case sase. For REs



palindromic seguences,
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lowsr strand is cut at the svmmetris-al

zble 2 Cleavage of 7% humaen heavy chaing
Enzyme  Rocconition ¥oh Me  Flanned locaticn of site
AfeI AGCgct o ¢
RFIIT Chtaag G 4 EZ ER3
gEocgoges [} 4 after LC
Cotacy 0 G
ATegat H G
Gogoge 7 ¢
GGCCGEGen O c
GTTaac G ¢
Gotaga o 0 HC Linker
GLggcege o ¢ In linker, HC/anohor
TCGega ] {i
ATECRL 4 ]
TTAART AL ] C
I Bcatgt 0 ¢
Pmz2l GlTTaaac g G
Pvul CCATog 3 G
RerlI LCGgwoog G 8
Sapl gaagagce o] a
SfiI GECONMNEnggoee o ¢ HO signal seg
SgfI  GCGRToGC G g
Bwal ATTTaaat 0 G
acll  Racgth 1 1
mgel Accgg: i i
AseT Altast 1 1
AsrrIl Cotaygs 1 1
BemI GARTGCH 1 1
BerBI  GRGegg KX i
Bsril GCRRTGHNn 1
bral 7TTTazaa 1 1
Fspl TGCgcoa 1 1
HindIIT Ragobl B i
Mfel Caatitg X I HC FRi
Kael GCCuge i I
NgoMZ Geoogge i L
Spel Actagr 1 1
Acc65I  Ggtaco 2 2
BztRI TTcgaa 2 Z
EpnI CGGTACE z =z
Miul Acgegt 2 2
Kool Coatgg 2 Z  In HC pignal seg
Nde? Chtatg 4 2 HU FR4
omiI CRCgtg 2 z
¥emI  CCARNNNNnnonntgg 2z 2
Bogl cgannnanntge ] 3
Bcli Tgatza 3 3
Bgll CGCCRNNNRggo 3 3
Bxall GRTHNAnstc 2 3
Bgrii tgtaca 2 K]
SnaBI  TaACghta z 3
]

5Re83E71

COTGTAGE

W)



BstRPI
Benzl7I
BooRV
EcoRI
Blel
3510367
DrerIl

Espl

ALwWNT
Bsal
PoaMI
ﬁsgl
Euell
Ecil

B UEIT
Ecoflf8z

Gtgoac
Tcatga
Ctegtg
TThiaa
GIRTGC
GACKNNENgtc
Toocggs
TEGCce

GAGCTIC

GARGARC
GCARNNNnTgc
GTRTAac
GATatc
Gastsc
Gltnags
Clrnagy
CRINNNCLg
&Ctnage
ABGcat
Fotaga.
Eggres
GGECCz
Gegeec
CTATCONENNNE
GTeogac
GACHNNNODgTS
Gyoyco
Cceygg
Agatct
GTXrac
Ggatos
CCREMMNntgy
Wnnnnngagacy
COANNRNNa Yo
GrpalNnntts
CCGCgg
CTGCAY
CrGotg
Cycoxg

GRIGTC
ACCTGC
GTmkas
Cowwgy
CAGKNNowg
GETCTCNNnN:
RGgwooy

GTGCAG

340 et eva ik she it aiegeted
falpEitsialsleb ey helaloteretel

[Clapwialale]
RGoneey

Wl LR O U L LR A R U e e e b b

N

-1

P R N R R Tl el i e ol ol AL S Al =

Fre BN TN o BN B S IS S o S A WAl v o B2 R i < IS

ot
oo

NN SRSy
oo g

82

54

g b DY R R B R 2 3D W AR WD WL 00

€0 ] d DTV LN L L Oy LA (R 1 U IR s (o s 0

| Sl e
i s B EY AR U2 AU IR+ R VL)

o
He

ek P PO

N« (I I 5

b

[ T N R e o ael el Gl o

W

B
e

F I IR &) BN W NN N S PUIE DU i SURN CR o
PSSP NN A Yo IR RN LAV I SIS i S o)

&1
8&

ILC Signal/FRI

HC FRL

B FR3
CHIL
cHt

HC FR2

HC Frd, 47/7% have one
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_88_

BpmI  cteceay 60 121
Avall Ggweae 71 140
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Table S{ammmmden): Lse of Fakl as "Universal Restricticn Enzyme”

FokZ

Case

[

- foxr dsDNA, | represents 2ites of

51 ~cacCGATGtg-~nnnannr i rnnnnnn-3¢ (SBQ YD NOILS:
3 -gtglClagac~nmmnnnnnnns [nnn-57 (SEQ =D NO: 16!

RECGG
NITLen of Fokl

5°-,,.gtgltatc-rotgtgs, (Substrate....~3" (5320 ID NCO:17;}
3tesze-ataalbonracog—

ETATGCach

§'- caChTelyrg/ (SED ID NO: 12!

iI

G'—, . .gtgtaztlagac-tge. .Sukstrate. ... -2 (SEQ ID WO:18}
—cacetas-totglacy-9°
/gtgCCTnCas
\oacHEATCtg~3 " {SEQ ID NC:20)

ITI ‘Zzse I rocated Ll80 degrees)

S gtgllThRCan~5¢
N CaCBEAT SRy~
gtgtottiacag-tee-3' Adapzer (SEG ID ND:21)
3i~, .. gacagae-tgrelagg. .substrate. ... -5 (82D ID NO:22:

= K

IV {Casz II rozatsd 180 dagress)



2'- gLETAGGzacy  [(SEQ ID NO:zZ3:

eatATCOgtg/
St-gagifctcr-agtaage
Sukstrate 3'-...cto-agagltgaciceg. .. -5 (SEQ ID NQ:24)

Improved Fokl adapters
F 3

tren 17

5¥-, . .cetgtgitatt-actytge. . Substrate. .. . -3"
3'~gtacac-ataaltgacace— =T—

GLETABGCASEG T
5'~ caCATCCgLon C
Lyl
Czae II
Stem 19, leop 3, stem 10, recognition 18

v

en

“. .. grgtatt, agac~tgotgee. (Substrate., ... ~3!
. —cecataa-totgiscgacgg-3
Ll lTACe

=
H
ey

r Ty X
T TgtgCCTACZas-3!
G AcacSCATELI—~
L grgtchlilacag-tocattorg-3' Adapter

3 -, .cacagan-tgte|agotsagac. .substrate. ... ~3"

Case IV [Case I rotated 120 degrees)
Stem 1., loop 4, stem L1, recogoition 17

T~
k)
3'- gtGTAGGcace T
—oaCATCCyEgg T
‘-zhogaglionoractoage br
Substrate 3'-...%agenc~agag)tgactey. . -8

o

DK/EP 2308982 T3
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HeeaR]

| sites ol rcl-avage
3 - racERGEAGrnnnunnnnn | nnnnn-3°
3 ~gtgotestonnonannn | nonoonn-3
RECGE
HITion of BseRI

Svem 11, loop 5, stem 1, recognition 1¥

3t=-. ... ... gaagatcyg-tiaagesagia. . .. 57

PT7y ctogta—goe!antiegghcat-37
¢ GCTGAGEAGTT-
T cgagtectoay—51 an adapter for Bsefl to cleavs the substrate avove.



Matchss to URE FR3 adapters

&. List of Heavy-chains genes sampled
BECOBO6E aflG3343 HSALZ35676
APCIS043 BTLGIE6T HE8A2355875
2ELIO3026 LTI03368 REARZ235874
afl03033 ET103368 HSAZ35€73
ATLI0206% BYLOZ3TC HER240559
BEIO307Z azl03371 H8C3201
2f103C7¢8 AFLO33%2 HSTGEEVHT
AL03085 ATIB583EL H3U4470%
RF10310Z2 EQS2L3 H3044793
AT1C3103 E0S8EE HSURZ77]3
ZFI03174 205827 HSUBZ2948
AF10Z2186 HSAZ35661 HSUBZ2S0
afl03187 HSAZ35664 HIUB28EZ
AF103195 H5A235660 BEUBZ9elL
afi03277 H3A23EER5% HSU86522
aflG3zog HSAZ23587¢8 HSTgSE523
AFIG3I305 HSAZ3567T

in

75

human HC.

HSCS £
HSUS638%
BEUGBESSL
HBUS6382

HSZ83849
HEZG3850

15783851
HSZ838ZIZ
HBZe3EER5
ESEY3E57

DK/EP 2308982 T3

MCCOMERAR
MCCOWMERVA
852745
562764
SE3Z240
SABVH3IGES

SEDEIGVH

SAEZIGVE

SDAZIGVH
SIGVHITD
SUK4IGVA

Teble & B. Testing ali distinct GLGs from bases §9.1 to 93.2 of the heavy varizble domain

Ia Wb o 01 2 3 & 380 LD NO:
i 38 13 11 10 0 2 Segl gt 25
Z 19 7§ 4 2 0 BegZ gt 28
3 z 500 1 ¢ 0 Segl gt 27
4 7 15 1 0 0 BZegfé gt 2B
5 ¢ 3 ¢ ¢ £ 0 Bec> Tt 28
& o 3 9 ¢ 0 C Besg6 Tt 30
7 3 18 1 1 0 Seg? ACR: 31
8 2 Dz ¢ 0 L Segt .Cg: 3z
9 g 2 o» 4 1§ Begt ATgta ac_atov 33
Group 26 Ze 21 42
Cumuliative 26 52 X U708
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Table BC Most important URE recognition ssds in FR3 Heavwy

1 VESzyl  GTGtattactgtge (ON_SECI03) [SEQ ID NO:25)
Z VESzyz GTAtattastgtgs {ON_BHC3Z3) (SEQ ID NO:26j
3 VESzy ETGtattactgtac  (ON _BHC34G) (SEQ ID NO:I8)
4 VHSzvo ATGtattactgtgo {OW _BHCHz) (8EQ ID NO:33)

Takie 8D, testing 7% human T V gznes with four oprobes
Number of seguences.......... 79
Number 0f Dases..c...c.scces.. 29143
hhnber of mismatches
Id gest O 2 03 4
1 36 1B 11 10 I 2 U Segl ctgtattactgtos (SEQ ID NO:ZE)
2 22 7 8 5 3 0 1 Seg2 gtAtatiactgrgs (SED ID NO:25)
3 7 15 1 0 0 0 Begd gig: __mccgtp‘ (BEQ ID NC:28)
Z i1 N - S 0 0 Seg® ATataittactotgc (SEG ID NO:33:
Group 25 26 20 B 2
Cumulative 25 5% 71 76 7%

(ine sequence has five mismatches with secuences 2, 4, and 9, v is scered as best for 2.

id is the namber of the adapter.

Bestis the puesher of sequence for which the identified adapter was the best available,

The rest of the table shows how well the sequences march the adaprers. For gxample, there are 11
sequences that matenh VH3zy1(Id=1} witk 2 mismatches anc are worse for all other adapters. Ia

this sample, $0% come within 2 bases of one of the four adapters.,



Takle L30:

{HuIgMEOR)

il

(HeCkFOR;)

[ZuCLZFOR)

{EUCLTIOR}

| Keppa

ICKFoLalhsc)

5wz

Sf~-tag zag agg caz gtt

gaa aag asT OL&

3

5*-ace ete foe cor gib
5'~Lga mea tte Lyt a

g
5'-aga gee Theo tge adg

(ot

E primers for amplificaticn of numan Ab genes

ttr-3t

cea—-3' = reverse

DK/EP 2308982 T3

complameant

cet goo-

{CLZFcrensc) S5*—aze goo TEC At ggg ege goo tha wua Lga aca vto gt
agg ggo eac hg-3°

(CL7Forehbse, H'-aco goc toe gec ggg cge goo tta boa aga goa bis tgo-
agyg 4go cac tg=3'

Tzble 125: BEuman GLG FR3 sequencsas

YOVHL

!OBR AT BB 6% 70 7L Gz 73 te T e 7 te 78 8O
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acc atip 2ace agg yac aty Lo atc ago BCE goo *ac aty
8%z 82n B2c €3 B4 B3 € B7 ey 8% 30 81 &2
a

]
agc ago atg ags tet gac gac acyg gee ghg Zat tac tgt

g5
gz ! 1-0z2# 1

acc att acn agy gac aca toc gog age ata goc tac atg

age age ¢tg agas Lot gas gac acg goT gtg babt tac tgl
ga ¢ 1-03% 2
acc atyg awc &gy aac acc toe ata agce ama goe tac atg

agc age cly aga tot dgag gac zog goe

acc atg acc ace gac ace teoe aog age =cz goco tac atg
ags age ohg sgs Lo gao gao asg geo gtg Zat tac tot
go | 1-LB¥ 4

acT ang acos gEg gac aca toct ase gac ace goo tac atg

age agoc cbtg aga Loy gag g&8c &Ly goo gte tat tac vt

acc ati aco agy gac agg el et agoe ace goo tac atg
age age oty age a2t gay gart aca goo aty tat tac wgT
o
ta

acc atg ac agy Jac asyg tod aog age aca gie Lac akg
g

1
0
O
1)
Lol
n
Q
%
g
i
»
o
7]
o
[is]
]

gal acg goo ghg tat Tac ugt
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aga gio ace att scs agy gao atg Coc aca ags Aaca goo tac atg
gag ttg sgc ago cty sga too gag gac acy gec gty fat tac byt
geg gea ga b 1-8Eg 9

aga& gtc acd att AcCC gog ¢ac gaza tece acg age acsa ¢goe tac atg
gag chy sge age oty age tobt gag gac acyg geoo ghy tat tac tat
gog aga ga ! 1-68% 9
aga gtc acy uwll ace gof gac &aa TeC ACYg ayge aca goo rtac atg
gag <ty eage Aacc oty age Lot gay gac acg deo gty Tat Ttae tgt
geg aga ga ! l-sd 1)
aga gte ace ata aco gog g2 acg toh aca gac achs goo Tac atg
gag ¢%g Age a¢C CTg aga tet gag gec acg goo gtg tat tac gt
gca aca ga | 1-ff# 1l

agy CTC acs atc afT &g gas 4cc UoU 4da a8c cayg gty gte ot

=

aca aty acu aac aby gac cct ¢ty gac aca goo a&ca tat tec boT

=gg ctr acce £t ton seg gad ecc Too eaa agre cay gty gto obT
-

zco atg ace aac abtg get €oh gLy gac aca goc aca

goa cyy ata o! 2-70% L4

BN
cge tis ace ate boo age gac gac gcc zag aac wea ctg tat ctg
caz ang aac age cig agik got gAY ¢gas acy gt gty tan tac Ton

is]
0
u
™
Wy
o

C aga gac aac goc aay zac toc cig tat chg

cga ctc sce st ©
a

gac &oF goc Tty tat fac tgb

gcc aag aac tga ctg tat ctg
gac acg oot gt tet tae Lygo

goo aay aac toc trg Tat ottt

gat zog gob gig tet tac tgo
age the 2co ate Toe aga cat gab fLoa aaz aac acy ctg tat oig
cze abg 2ac age cbg saa ast Gag yal sc4 gan gtg tet hac Lo
acc aze ga ! 3+1BF 19

cga Lt scc alc Lo 8¢ée Gac aac goo aag amc Lo gig tat cig



i
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aght ctg aga §o- g2¢ gac acg goo iy tet cac hgh
20

& gac s8¢ goc aag a:c tea otg tat oty

&
A0o otg aga goc (gEg gac acg got gng sat tac ool

22C Leoe aga gao aat tee aag =at acy ctg tat etg

agce ety aga goc gag gac acg goo gha tat

atc voo aco gao aebt oo aag aac acg otg tat cig
]

T gay gac acg got gig tat Tec Tor

con amg aac acg oty tat oty

ga gct gag gac acg got gty Tat tac gt

albc oo age gac aat tcoo zag aac acg
agec g afgs goo gay gac acg got ghg tar tac tgt

&
3-33% 26

gte teo aga & &ac ags aaa aac toc chg tat oy
agr ohg aga 3Ti gas ¢gao ace geoo Yty tat Lao tot

al 3-438%27

abe tec aga gac sat geoc azmg eac tqa ctg tat ctg

age oty aga gac g2y Zac any get gty tat Lac gt
3-48# 28

atc tcz aga gat ggt tec asa aye ate gem tat oo

agn cbg aaa ace gag gas aca ¢oc gtg fat tas tgt
2483 Zf

ate too aga gao ast too aag aac asg cby tat it
age cbg aya goo gag gas ady goo gtg tear fac tgru
2-33% 36

ate tce age gac sal too azg aac =cg oig tat cit

age cte ags got gag gac atg got gtg tet tac tgh

3-6LF :1

atg too aga gac aat Toc zag asc zqg obtg tat obs
agr CTg Ega 4Ot gaF gac acy oot gtg tar tac gt
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j:H
3
[t
o
o)
o
m
L
[¢]
1]

atg aac a

&

S
Toe act ale Lo aga gAC aac gor aag aac acg ctg tabt ong
atg aac agt cbg aga goc gag gac acg geb oty tat tac tar
& Jgac aai LoC aag ad acg ztg can oni

ag a ac
ang sav agc clg age got gag gaw ace gob gbg tab baz ot

~C ace atd Tca ¢te FAac &ag tec aag aac cag tic toe etg
¢tg age tot ghg aco goo gog cac acg goso ghg tah kas tgt
aga ga ! 4~04# 37

ghe zoo abyg tea gl gac ady Loc a&¢ <an

oty ago tet gtg aco goo gig gac acg goo ghtg tabt tao wgh

gtc acc ata Tea ¢ta gac agg toc amg aac cag tic tec cte

z ot gho aco gOC gog gaf &g goc

gtt acc ata tca cts gac agg Cec sag sac cag Tte tac chg

chg age tol gbg act goc gea gac acy goo gte tat tac tgt

l+]
ot
ot
u
0
3]
[0
ot
s
o+
Iy}
A
[=)
ot
8
fis}
™
n
W
Q
fa]
1
I
53
i
v
o
n
fu
[23
4]
&
¢
ct
3
o
{1
¢}
o}
¢f
£

te ags ata tos gha gac acg tec tte foc cotg
<

cug age bt ¢ty 2cz goc geg gac tat tac tet

20y toc &g asc cAag Lho ton oto

c
ot gea gac a0y ot gtg tat ftaz tgo

oug agoe oot ghtog acoe

age ce | 4-39% 44




cag

gog

ace ats

ga ! 4-glf 46
acc aca tca gIia
agae toh grg o aoc
gz 1 4-bR 47
anC ATC téa yoo
agec auUG CLg aay
s FOE-51# 40
ace abe toa gob
age age ctg aag
S-af L&

ace atoc aac coca
aae tet gtg ast

yhe tto
Tgo ago

gz |

vow iy

cta aag

Tda. .8 81

gac

GeE

W2
0z
£

Gac

got

gog

acy

gea

Jag

acc

gag

too

gazs

jot ool

can

aag

acg

s
e
oL

2]
8]
[Ie]

atc

acc

24y

99

e
W
0

w0
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n

age

cag

|
[xd
Jte
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€N
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t
ul

L4
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1l
i

ol
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]
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r
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N
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153
of
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[
Ih

Table 25C; REceplors, Exteaders, and Bricpes used Ifor Cleavage and Tapture
Human Heavy Chains in FR3.

HpyUHAY Probes of actual human HC genes
man 3%, bases 35-56;

A
TRZ of hu only those wi

PHnyCHAY in

TGoaril,
RE recognitiern:tgoa of Jength 4 is sxpacrad at 10
o=  agirctecctgoagetgaacte



ot £l L95] [}

W

-1

g
9

101

3-13,3-07,3-201,3~72,3-48

3-09,3-43,3-20
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cactghatetgraaatoaacag
cootbghatctasaastgaacey
sogestaacbycasgtgyageas
cgotgtatotgeasatgaacay

cggcavatctgoegatcligea

]

sggegiatctgrazatyaaca

w1

19

cgretacctosagtogages

[0a

togocitatetgoazatgasceg

B BpyCHAV REdazprors, Bxtenders, and Bridges

B.1 REdaptors

! Cutving EC lower strand:

InReller fox

! Edanters

for

(ON_HCFRIE-1A)
{Cl_HCFRIE~LE

(ON HOTRIZ-13)

(0N _HTFRIZ-15A

(ON_HCFR33-1
{ON_HCFR23-1

b
1

i

{ON_HCFRIE-51]

100 oM NaCl,

zere Torreamids

cleavags T o
3'-agtbotooeTGCRyctgaacle—3' £8.3 4.2
3i-ztcteeoTGCAgetgaache~3 Bz .1 62.5
SrectoveenTGUEgotgaan—3" 56,0 35.¢
Ei-ogoigrakoPEChaatgaacag-3° G4, 0 0.8
ET-migtateTGChaaTyaacag-3" 56.% 56,2

; 5'~ctgtace?GChaatgaar—3" 0.0 33.1
5'-cactgtatcTGChaatgaacag-3" 62.3 33.5
HtwcogeotacoTeChgtogagoag~3F T4 D 70.1

B.2 Segmea: of synthetic 3-23 gene into which capiored CIMRS3 is 0 be cloned

t
tB3237  calttcaclaag
! sCal.. ...,
!

HpwCELV

o

Tig calk ztg aag

Xbal...

B3 Extender and Bridpss

! Extendar
|

{ON_HCEDyEXC

10
&

5

ihoettor shrand):

! ON HOHpyExOL iz the reverse complement of

! Blesgittosataac

overian)

o7 aga gas 2al tal aszg aa®l acT

teT age gac azC teT aag aaT acT ol tad
cesignad gane 3-23 gens, .,

R

—eAAsTAsAAe TAT TeTTARAGTTeTeTaTAuAcT TArTrAAmcE- 37
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et

to3-15

[ON_HCHpYEZrQ23~1

blocked)

StecgtitecacTaag Lol age gac aal Lol aag-

23T ac'l &vl tal Trg CRmatgszac—-3' {(di-term C is 2lcoxed)
{5-51
[ON HCHpzBrU45-51) 35'-cgCtctzacTaag £cT avs gac aal tol aag

za? acl otC wal Teg CAgtggage-2' (3'-term C is bhlocked)

{ PCR primer [top strand)

|
{CN_HCHEpyPCR} Stw

1

aglticacTaay ZeT aga gac~2'

C: RIpt Probes fyrom human HC CLGs
1 :~88, 1032 acatgyaSiTEGCaguetgay
2 acatgmaslTonCacgstgarny
3 acatyggagergaggagoctpay
4 acchgeagtggagrasostgas
& atcteezastgascagoctaas
£ 3303,3~33,3~0 atctgrezaatgaacagietyay
7 asctgoraatyaacactotgay
3 stetgeagatrcrgoagectaaa
4] 3~66,3-13,3-53, 3~d atsvtcasaatyascagoctyry
i 3-64 atoTtcoaasigggeagoctgag
1L 4301, 4-728, 4302, 4-04 4304,4-31,4-34.4-35,4=-52, 4-61, 4~ coctuaaGCTEARCLogtgas
iz g-1 cresigagoibgarctetghiyac
i3 Z=70,2-05 <zeeotTacaatgaccascatgyga
14 2-2€6 ecttaccatgaccaatatgga
D: BipI REdaptors, Extenders, and Bridges
.1 REdapors
.y Tult
(3LpFIRCL-38) S'-ac &tg galf CTG AGC agc cihg ag-3° 73 €. 4
|BLpF3UCE-1) 5'=gz ¢ty aag ©o§ Bgc Lot gmg ac-3f 70 56,4
! BIlpP3KCE~L mztches 4-30.1, not e-1.

.2 Begmen: of synthetic 3-23 gene inw which caprured CDRS s vo be cloned
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f 3ipl

! Xkal,.. s e e
ID323*  cglticacteayg TCT AZA gac aal btel aeg aaT acT okl Zal Ttg caG atg aac
H BRIITI...

! aqC TTA AGCGE

D3 Foxeender and Bridges
! Eridges

(BlpF3Bzl} &

o5

teagCitcacTeag te? aga gzt

cal Thg zaG Chy )50 age cog-3!

Tog G
{21pF338r2) 3'-cgCttcacicag tc? age ga¥ aal AGY aap zaT acl TLe-
taZ Ttg zaG Crug ajge ten geg=3°

ioweay atrand is outb

! |

[BImE3Exs) 5 -

the reversse oomplement of:

! A'~zglttcacTcag teT ags gaT 2aC ACT aah aaT acT TG Lal T
]
{31pF3PCR) 5 ~-cglitcacTeag tcT sga gel aal-3'

neEre

TeApeTreAbgTACAAARTATT I TTACTRTTA lelclAighc IghsgTeAbgog-3"

T HpyCHALE Distinct GLG sequences sumounding stie, bases 77-98

- 10281, 11641, 1487, LE0HS, 1edld, BLLELT, 353536, 404437, 4300
2 30382, 307§28, 371422, 3303454, 533426, 34R4 7, 264431, 386£32
3 ' 10883

4 LZAH5, 12811

[

I
0w

[ O
LN B ]

e

IR
ey

b
wr

n
-

P
)

coytgtatiacigtocgneaga

LELYCgRSEEE

cogugtattaetcigraacags

coatgtatiaviglyesaagata

Tactaiacgooags

cepmatattastgtgcaczcag

ctgozazaca

ciatgiattactotgoegasacs
g

ctotgeiagaga

cegugtattacigtactagace
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czatgiattoctsltyogass

¥: HpyCHATIT REdapiors, Bxznders, z0d Bodges

B.1 REdaptors

! ONe feor cleavage of HC(lower) in FR3({keses 77-57)
! For cleavags with HpvCHATIL, Hatili, cor Taal

{ eleavage is In Jower analn before basz HE.

77 TB3 BBE €88 8RE 939
80L 234 567 83C 123

: gtg Tat tAC TET goo

!
(B42.%7.87,..-028%;  &F
(H43.77.87.51-0332; 5~

iH43.77.87.10853) 3 gog
(H£3.77.97.323822; 5 gzg
(H43.%7.97.230#23) &' qog
(HE3,77.97.429#38)  5° qog
(H42.77.97.551848; S'oeo b yog
(H43.77.87.5a#43) 5'-cz ® J20

7.2 Exrender and Bridges
Xbal and ALLII sites in bridges are bunged
{H43 . ¥XARBRri; El-ggighagtga-
ITCT I AGE lgaciaac | totlaaglaat]act|ecteiteciciglwagiatg] -
laaciagl [TTE1AGo jgot |gagiveelaCT ! GCAI Gt tacitat tgt gog

(HEA3.ZABrZ! B'-gotglagiga-—
POt AGE jgachasc i tetlaag|act lact iote | bac | Sty lcag latg | ~

janciagl | TTEinGalgctigagigasiaCl  GCH] Gieltzcitar tot gog

HAD L ERRxE) 5 -ATRaTRQACT goigTgTocT oAgeocoTTRE golTgTlchlc

gAGTATTCT? RgAgTigTcT oTAgAToAZT

b

al
E?
o5
14
w
(2%

the reverse complement of
! 3 -ggtgtagtaga~

I jTCiaBRigeeiasal totlasgiast|actictcitan | tigicagiatg | ~
H jaeciagC{TIAIAGo | ootiaagqigac|alT |SCAJGLe Tac|tat —37

5i-ggtygtagtga |PCT|ASA|gaciaac~3’

in bridges are bunged

(H43.AREx2 j. 51 —-ggtgtagtge—

jazcagS | TTE1AGg getigagaac|aCl | 3CA Gteltacifar tot yog

(E43.RExy) B'-RATACTAGRCTOCAGToTooTcAgro o PTAAGClG M cAcTACAD

n-3

¥
433

(4
=3
th

BE, T

60.6
38,3
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P{H43.A¥gt: 15 the reverse complament of S'-gghgtagtga-
¥ jaaciagGiTTa AC actigagiges!aCT|GCAl SEe tac |taly —~27
{HL{Z,BPCR! B'-ggtctagtea |aac|agClTUR |AGyigatig-2'
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902 =I9Rl Ul 8¢ £g-p 2LIIYRUAS

R e

-bewIoesianbo-, & [DY]
HOTEY JO BYW 4o juswsTducy I5Ieavd WHY ST |S§AREA A

) sE-BofagBLE yrEowbyiol oIbLIfviYD 10 pivifuby
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s oewioeb|vav ol beerosonanbo- ¢ (unateginl

ce-Be Doy afdjaeniary|o30lwdd|ineiavb | bub
{hayveBen by [oed [oan | noe|qee | bew

1
3

D0 | hEY | VLL | Dhejser |
2% [sew|oeb VoV il |
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lebo|boe|wie leebieobizeelede|eon | von i vib | onk|eeo feeben0 | Ao i
uE 3812631303532 | 1B0TERR (305 | FDb | SEB| §o8 [ 8e5 | 935 | 530 | 4B | 066 |
¥ o%oog o2 ¢ B oA T 8 003

i
ZF T OF /f 8T LT

i

¢¢ §¢ ¢ EE g IE i

e e e e e TES e m i s s i

i

| 123K i 1

iesoiebe oo logee jowe 2yb|vro aan {
£ |2BE{qo% [Sebiesa | BILivEa (315 eeh

9 & 2 24 1 e} A B i

0g BT 8Z 4T 9T ET %Y LT i

——————————————— (E2-CA/ LB TES i

i

crrTany i

i zislsl 1

D e 7 DA gEog ;

fHEc oex Bbe obf o3b Hbo 0B ana sBe avd- ¢
sofl Baw pos Do EBG D35 on ©eL a8% Bao-~, T
¥ H ¥ a4 D A i
<7 T ¢ &1 BuU L1 i
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o

unctis fucpos perefsTies uwrtM HIGHBWSIT HA £Z-F£4 O0e STqwr




{SEPRMET) 5
(TCPERIB} B~

legalaggtectiaagitgaiaag~E' ! botiom strand

Sites to he varied---» e *kx e
e PR = e e e b T ) f-——FRZ——————
44 47 48 4% B0 3t 52 33 54 55 S5€ 57 58 58 g9
2 B & i) T F 5 s Y a3 M 5 w v R
lgot|TCC[EER tho lact i the | tot ) ECC | TAC |Gan jate | ok | toglatticqn | 143
lcgal|agg|cet|argltgalaag| adaiaagiatyl egaltaciagal acnjcaz lgeg)
| BspEI | i BSLWI iBstAl.
Eites tc be varigs---» =¥ waE ok
-------- FR2=m——mmmm e e mmm = | L UCDR2 s ke
Bl 82 63 ek . &€ &Y 8% 583 YO Y1 78 73 74 13
o] A 2 ] K & L 2 w i g A z s &
ICaejyct oo} GG | asalgotittgigagitgg|gttitetjoctiateltot gyt ige
fotticgaigrajacajttticealaacieteiacelcaalagajegnitagiagetcee |
- BsLKT i
Lk & B
N 5 3 b i e T
7E077 %8 7% &G 1 BE B3 34 83 B6 g7 88 3% @7
5 = G g by v ¥ PN D & v K G R F
ltctiggtigociagtact|cacitatigetlgaclitee|att jaaa|agt | sgoitne] 233
jagaiccaleeyitoalt gaia;g?ahalcqatchgi&?§lana!tttlccajgcgtadgl
o e T 3 o A 8 e R e 0 4 3 e o e e o e i e e e
ol B: 23 94 °5 9g 87 9f 8% 1dC 10t 162 163 104 L0%
I I 3 R = i 3 w H T L Y L ] M
{actiacc!Ti? {AGRlcaciaac) Sckisaglastiactlctcitac) tigl canlatg) z7e
itga;tagiagalt |etgittgjagalttoittal tgaigaglatylaacigieitac
! dbal i
—~—FRmm—— ~—~»w~~~~v>)
106 107 1 ﬁ 12e 110 211 % 116 117 118 11¢ 12
H 3 R 2 E T T W Y Y C A ¥
;aac,anITLAIAGg gct aag;uacjacTiGualG:ci»am’-“tltgatguti aaa ] 323
)ucqlthlaatltccjcqa.ctclctq&tqal,qt\c:ulata\=ta acgicgaltin
| ]
T D 3 R
3 124 125 LZe 177 1R8 129 730 13“ 132 153 134 12§
o X E = T G Y A ¥ o W o =
fgac| atlgaalg’gtlarthcﬁ*i“atluct;t ]Ecmfmg'"vg[ge—tlcuai gt 268
{o=glacalott|ccaltgaiccalata gaiaaglctq-{ta:[at_u;lcc»—.a_agt»]"ca.]
Ndel |
o m = R e e >
w36 137 138 L35 140 141 142
T )i v T v B ks
tacT|atGiGIC|ALC gt tetiagl- 389
jtgaltacicag! toyi cayiagal tea-
I BELELTY |
143 344 :4% 146 47 146 14% 150 351 152
S k. T E G v = A F E
gus tec Fon AT BGCT CCa tog GTC TIC coo-3) 418
cgg =3¢ tgo tte cog got awc sag -5
Bspl20I, Bosl... [2/2)
Rpal...
*wota Lot gsz @f GO0 cay zeGe3!
Blepog tot gass oF cob GUC Aty goe-
gaa | gttt | SAA|TIG| tE |cstiggsi-
sggaluctiote gt ctiggbigoe/teritta-3"

' -—eanlgtolggaicenlcouiagh {dat|gea |gaa agu|acgicge | -

DK/EP 2308982 T3
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[BOTFRZ: 3T~acaiaaalgegl-
lgtticgaiggaleccalttticcalanc|cte (anacaaiaga{=~5" | bokton strand
{BCITFRY: 3!~ alcgaletgiagglcaaittticeajcagiaagi~
|tgafteglagaitetintgittglagaitboltra|toaigagtaty| aacigte [bac ]~
ittgitoglaat| tocloga joteictg| tga=5"

{BPGE) 5'-gTITIAl 2Eglgct igagigaci aCT | GCAStel tacitat | toge i gotiaaz i~
lgacliatigaalgytiactiggt] tat|geticts] gat ATA}TGgiggtic-3'
{BOTFRL ! 3'~cgalaagictgitatface|cealgtiicna |-

{toa| tac]eay | tagicaglagal toa~
cgg agy tgg tte cog oot age cag aag gu-£' ! ketton strand
ROTPRCPRIM) -y the ccy got age ocag aay ggg-Bt

togiottlegC|CRalgetlecT | G632

<L» stands for zn eguimalar wix of (RDEFCHIXIMRIQRITVIY); nc C
{this =5 not g sequence’

f

!

i

{

1 CDRZ diwersicy
{

OM-wegC2 ) Fl-gguitsgigeryitoglettbet|2riata <i> <>~

ftetjgptiggot<lx|acti<lritat|govigaciczcligttlaaal go-23'
L6 2
<l» is an equimclar mdxto o {ADEFSATRIMITPORETVRY ) no £
w2r is ap eguimolas mixture of {YRUVES):! no ACDEREIKIMHPOT
<3> ig an eguimcles mixTure of {PS]7 no ACDIFGHYKLMNQETVEY




Table B0C {new!

The Zclilowing iist ¢f enzynes was

111

tak

tD:ffrebase.neb.ccmicqi—biﬁfasvmmll .

T~ have remcved the enzymes that a
cut on both sides of the rGCﬂqut
basesz hetween recogrnibtion and clo
REBMASE Enrymes

D4/33/200C1

Type 11 restricticon enzymss with

sequances
inzymes
Barl
AcelId
Shr7I
BbviI
BhvIT
BesgsT
Heoehl
Leefl
EciVI
BfiI
BinZX
Rechl
FEaekl
SsmEl
Bspiil
Ecil
LcosSTT
TEul
Forl
Gsul
Hgel
Hphi
Meoll
MlyI
MmaTl
Mnli
Plel
Flell

S mnin

o
—

Racogrition Seguence
CACOTGONRNIN NNNE_
CAGCT TCHNNNNNK ~ NN
GARGRUNNNNNNNNNNN_
CCAGCNNNNNENK “NENK
GRAGACHN ENKN -
CrTEAGHITNENNNNNITRNE NN
ACGECHNNINERNNNEI A NS
ACGECNNNENNENKNEN "N
GTATCCNNNIN _N- -
AVTGuGl\HT_?\I‘:__N’
GGLTCHNNN"N
GCATCHNNN NN
GAGCACHNNNINNN KN *
GEGACHNIIINNINN ~ NN _
RCCTGCNNFN NN _
COCCGRNNNNNNIE NN~

CTGEHAGNNNNNNNKNENMIN Ny~

CCCGCNNNN"NN
CCATGNNNNNNNNR”FNNK

CTGGAGNNKNIDNNNNIINNE I‘T_K\’-'i?x? ~

GRCGUNNNNE~NNKRL
GOTGANRNERNRN K"
CRAGANNNRNEN N~
GAGTCHNHNNE"
TCCR? _bNNKﬁTNNKNFNNNNNh
CCTCHNNNT_N”
CAGTCNNNN"N
CCCACANMNMNNRENNNE _1(1‘3 W
CCAT CHITNIIT M I
SGTERITNINIINEE
CCCGNITINN AN N__
’ﬁHTCNN?NTNNNNY‘FNN
CACCGANNNNNMNIN
CARBRCANNNNNNENN _I\_l\ ”
CGRACG

2
N

A, CACCORNTDRNIGNKIN

DK/EP 2308982 T3

}ocul within the recognition, bl
ior, or ¢ have fewer Than 2
sest cut site.

asymmetric recognitich
Isoschizomers Suprpliers

- Y

~

Bful
BmrT

BspLiUlizliz
AoCZEL

RS
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The motation is " means cut the upper strand and means cut the
lewer strand, I the upper znd lower strand are cut 3= the szue
rlace, Then onl appears.

~
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L ogal gebt act ast afth adt ags att gat goo aco Tttt toa got age goo
gere ii continued

aft gaa aat ata gobt aaa cag git att gac cat tig cye sat gts

ol

4% cza
3

tab aat got cas ach 2z Rot act gt tog cady éat cgg gaa tez act

P
kS
w

ftel
T
=
ar

ga
G Tgo aat gaa act Lo wgs cac cgt oacrt tta gttt gos tat tta
ca

a
1835 aaa cat ght gag che ceg cag ceg att cag caz tha age tet aeg cce
a

241 zceo gea asa atyg ace teht TEU nar aag gug cas tta aag gua cte ot

it

rt
o
Y
w
H)

(3
L2
s}
1
vt
O
0

28% aav ezt gac ctg tig geg ggt ovg ¢t cge ttt gama get
=

3% sga tab 7 Tch ths gug
3B% cyo tti get ot gac tat aat
A3% the tgg tes tio teg cbi cot
481 Cea ATG aav 2Tt tat gac ga
Staxt geme X, il corntinues
328 aaa cat Lt ach ath asc oo Set ggo ass act tos
577 Lot ogo tatr bttt got bt tat ogt 2ght obe gta aaz
625 agt gtt gct cgt eat teo vttt bgg
873 yca bta git gaa Lot ggt att cot aas zct cas ctg
721 gec Lot aat zat gttt gttt ceg tta gttt egt Tttt oatt
789 tet Teo cag ogu ST gac Lgyg tat aat gag oes gttt
B17 TAE.
knd ¥ e I

B3Z ggotsattca ca

M1 fafa 210 TS
B4: ATG att aga gbt gaa it 2as cee cobt ose goc céa ottt act act oo

Start gene V

5.7 520¢ PER B3&
€91 tet gt FEE tob cgt ©ag ggo Eag cct Tat toe ctg azt gag cag cth

=
8]
o
1
1=
o
wy

P
o

o
3
i
o
ot
rt
ek
o
2]
o
oF
»
[l
ot
rt
I
o
Ly
rs)
rt
&
o
£t
a3
p
[
ot
f
et

ccyg gttt ctt gtc aag 2tt act

42
o
-3
9]
i
(ng
Wl
&
o
1Q
&
<
0
0y
4}
14
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wy
0
[¥]
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=
u
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-
2
-1
3
i
e |
I
b
o
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1035 ctg too tot CTo sss gttt ggv cay ©Ic ggt toe ottt atg att gac cgt
Bi5 KE? end sf ¥V

1083 cty oge cte gt ooy goh aag TAR C

1108 ATG gag oag goo gy gat tio gao aca att talt cag gog atg

L1530 abe caz ate too gibt gte ottt tyt tte geog ottt oggb oats atce
VII and IX ovarliap.
oees 82 VR OLE VS 5190

1322 got ggg gout cea agh TGA gi gttt tia gy et tet tic goo tet tto ghte

BErd VIT

L1z Wl3 G2e T25 EZ2%
1242 tta ogt tge tge cott ogt agt gge abtt acg tat ettt ass cgb tta atg gas
1252 ast too ze

<o-r stop of IX, IX and VIIT overlap by fo

tol tite grne ctc @az yoo Lot gta goto g

it
2
'
0
i
m
n
0
1§}
rt
n

1 segience of wiil.

1349 gtt cog atg crg Tot tite got got ¢gag ggT gac gat woo §oE aas ¢oyg

mature VIIL ~--3>

1387 geo kot aac tee oty caa vet ZCa §Cg ACC daa tat ato ggn fab g
1443 tgg gog avg gttt
14€% g gge goa act g otg Lt aag
1458 aan o acc tog

D - A
1527 age tga taascogail acmatiaaag gotoctithg

A L -

L3592 gacgcobititt TLETGBEAGAT Tttt ¢ S.D, underlined
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BAR
CeR

CTA

> TEC

cCo
CTa

AC

TCA

1

& L Ee)
1575 pzac G5 zaa =2as tba tta cto gos sttt oot tiha gbt ! 1611
WV B F ¥ 2 E 3 A 2
1612 gtt cet tte tat teb cac aGT ged Cag tlT
Apabi. .

1642 GTC GG ACE TAE CCG CCC TCa B TOT GEG GCC COA GEG CAG

2GS GTC ASL ATC TCC TEC ACT GEE ASC AGC TCO ART ATC GGG GCA

BSTRIT. ..
1729 GGT TAT AT &TA CAC USC TAC CAG CAG CTT CCE GEA ACA &CC COC
1777 CTC CTC ATC TAT GCT 2AC AGT RAT UGG OULC TCAR 666 GTC CC¥ GAC
1822 TTC TCT &GT TCT ARG JCT GGT ACT TOA BLOC TCC COTGE GCU ATT ACT
1870 GGE CTC CAE GIT GRE BAT GAG 30T GAT TAT
19¢0 TAZ TEC CAG TCT TAT 3ZAL AGT AGC CTG AST
1938 GGC CTT TAT GTT TIC GGR ACT GGG ACC ARR GTC ASC GTC
BstEIT...
Leey ITER GGT CAG COT BRG GCC AAT CCC ADT GTT ACT
20¢C2 CTE TTC CCE I0T TCC TET GAG GARG UTC CAR GOC ARD RAC GCT ACA
2380 CTGE TGT CWE ATT ACT SAD TTC TARC TCG GGA GCT GTC ACAR GTG GCT
2088 AAG GCR GAT AGC REC CCOC GIT BAG 3CG6 GGA BTG GAG RCC RCC ACTA
234 TSC ARA TAR AGT BARC AAL ARG TAC 3CE FCC AGT AGC TAT CTC¢ AGT
zle4 ACE CCT GAG CAG TEE ARG TTC CALC AGA AGC TAC ASBC ¥GT CRC &TC
BEAD AT GRER GGE AGT ACC GUCE GAG AAG ACA GTG GCC COT7 ACA GAA TET
22835 TRE TAA ACCGE CCTIIPCCGE GOOCGCCAAT TOTATTICRAA GEAGHIRGTC ATA
hsel.....

Feld signal-————————m e e e >

M K Y L L 2 T A A A G L L L L
2243 ATG ARL TAC CTR TTG CCT ACG GCR GCC GIT GGA TTG TTR TTA CTC

i 17 ig i3 2¢C 21 22
E R F .S MR

Z2EE goid GCC cag oot GET a2ta geoo
SELT . ve e .

S

Rgolr

W T
Noolioeeses o
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FRLIDPATIVI-23] —mmm e e
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G & L Vv ¢ F & G 5 Yy R L 5 T R

2432 {guoiggtlcitlgttizacieetigdtigghintatittal cghictu| el tgelgot|

A W V R
2478 |gotToC|sERittelacti ool tel 6CGITAR | Getiataitet i tgaigtelcalC|
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Table 1238: Seguence ¢f MALIR2, condensed

LoClUe MALIAS Q33Z : CIRCULAR

ORIGIN

1 ARTGCTACTRE CTATTAGTAG ARTTERIGLD BCCTTTTCAG CTCGCEICCC AAATGRAMART

61 ATAGCTAARC AGETTRTTGE CCATTIGCGA BATETATCTE ATGETCAREC TARARTTTACT
121 CGOTTCGCAGRE ATTEGGAATC AACTGTTACE TGHANTGARA CTTCCARGATA CCOTACTTTA
181 GUTCCATAIT TAARACATET TGCAGCTACAC CACCAGATTC AGCAATTAASZ CTCTARGUIL
241 TOTGCAARRAR TEACTTCTTE TCAAANGGAG CAATTAIMGSE TACTITCTAL TCCTRRCCTS
301 TTEGAGTTTE CTTCCGETCT GGTTOGCTTT GARGCTCGAR TTAARRCGCG ATATTIGAAS
381 TOTTTCGEGC TTCOTCTTAR TCTTTTTGAT SCAATICGOT THRGECTTCTCA CTATARTAST
421 CAGGETAAMG ACCTEATTTT TEATTTATGE TCATTCICET TTTCTGARCT STTTAARGCA
181 TTUGAGGGGE ATTCAATGEAR TATTTATGACL GSATTCOGCAG TATTGEACGL TATCCAGTCT

4

541 ARACATTTER CTATTACCCL CTCTGECAAL ACTTCTTITS CRAALGLUTC TOGCTATTIT
632 GGTTTTTATC LECETCTGHT ARACGAGGGT TATGATAGTG TTGUICITAZ TATROCTCST
651 AATTCOTTTT GEIGTIATGT ATCTGIATTR SITGARATETE GTATTCCYZR EICTCARISTE
T2 ATGARTCTDT CTACITGTAR TAATSTIGIT CCETTASTTC STTTTATTAR CETAGATTTT
TRL TOTTCCCAAC CTCCTGRCTS GUATARTGAZ CCACUTCTTA ALATCGCATE AGETARATTIA
841 CAATGRATTAR AGTTGRAATY ARACCATCTC RAGCOCAZTT TACUTACTCGT TCTGGTETTT
201 CTCETIAGEE CAAGCCTTAT TCALTGAATE AGTAGCTITC TTACETTEAT TTGGGTN&TG
861 ARTATCCRE! TCTTSTCAAG ATTACTIITS ATGAASSTCER GLIAGCCTET GOBLLTGETC
1021 TGTACACCET TCATCTETCC TCTTTOAARG TTGGTCAGTT CGETTCCCIT ATGATTGACC
1031 STCTECELSCT CEPYICGECT AASTAACZATG GAGCARBGTCE CHGEATTIOGH CAZAATTTAT
12l CAGGCEATEE TACARATCTC CEITETACTT TETTPCCCGC TTEETATAART CCITCCEEET

1
1201 CAAMGATGAC TETTTTASTE TATTTTITCC COTOTTTCOT TTIAGETTSC TGUCTICETA
1 GTERCATTAC GTATTITACC CETTTAATGG ARRIOTCCTC ATGARRAMGY CTTTASTICT
321 CRRAGOOTCT GTARUICETTE CTRICCTCOST TUCGATCEOTS TCTITIGCTE CTGRSGETGEA
1381 COATOCCELA RPAAGCHGCLT TTAACLTCCCT GCRRGUITCA GUERCUGAAT ETATCGETTA
1447 TGCEIGGECE ATGETTETTE TCATIGTCSC CGIARITATC GHATATCAARGC TGITTARGAR
.?'_ 01 ATTCACCYICE APAGTARAGCT GATARACCGEA TARCAATTAAR GGCTCOTTTT GEASCCTITT
15el TTTTTEGAGE TTTTCARACST GREADAAITR TRRTTCECAL TTCCTTTAST TETTCCTTTC
1851 TATTCTCACE STGCRCAGTS TCTCETGRDG CAGCIGCCCT CRATETITSC GSCCTCASSE
LEBL CRGASGETCAR CCATCTCCTEG CACTGGEAGT ACCTCCAACE TUEGEGIAGTS TTrTEATETR
TAL CTACTGSTACC ACCARSCTITOD RGGARCAGCT CCIARACTCD TCATTIATGE TRACASCRRT
1800 CEECICTCRS GGETILCTGRE CCGATTITCT 3GCTCCARGT CPSGECACCTC AGCCTICCTE
1BEL GCUCATCACTE GGCTCUAGET TGAGRATGAC GUTGATTATT ATTGCCAGTC CTATGEIAGC
1321 ASCCTEASTE SCOTTTATET CTTCGGERARCT GEGACSCRAGE TCACTGETCIT AGGETCRGIIC
13EL BRAGGCCAACC CCACTGTCATZ TCTETTCCOS CCUTTCYCTGE AGGRGUTCCA AGCURACARG
2081 GCCACACTAG TEIGTCTGAT CRGTGACTTT TACCCSEGAG (TGTGATAGT SGLCUTGHARGR

2101 GCASAYAGCA GCICCETCRR GSUGLCACSTG SAGACCACCA CACTITCCRA ACAMAGCARD
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GYCCCATACH
GECCCCTRLA

GCCCAGICES

EETCEETTCLL

STACEITATGE TOTTGEETTO
STCTEETTCT GETGECAGTA
TREAGACAEL TCTRAGRARTA
TECAGTCTAL TATTGECHITA
TCAAGETACT ATGCTCACCG
GECACCOTIC TCCRAGASIR
CTACTICOCC GARCTGRTGA
CACCOTCICE GUTGTCITAC
GUCCTOTTCT AGUTTGGGIA
CRECAARGETCE GATRAGARMG
TIACTCTGIT GAACARRANT
CTATEATCET ATHGLTGECE

PRAPETTCE TITACTARCE
TGRGGETTGET CTGTGCRAATD
TTATGETAZE TGGETTCCTE
GEGTGELEET TUTGAGGETE
MOATACARCCT ATTIIGGEECT
TARCTSAGCEA AACCCCECTA
TTTCATETTT CAGANTALTZ

CTETTACT CRAGECACTC
AARRCCCATSE TATEACGCTY
CTTTARPEAP. GRTUCATTCC
TCCTETCART GCTEECAECE
CTITGABGET GLEIBETTITE
TGETTECCET GATTTTGATT
ARRTGEICGAT GAAARCECEC
TEATTALGET GTTECTATCG
TEETGCTAZT BCTCATTTTE
TRATTCRCCT TTRAEIGARATH
ATETCGECCIT TTTEICTTTE
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CTCCAGACTL TCAGGURATE ACCTGATAGT CTTTETAGAT CTCICAAARRA TAGUTACCIY

CWCCEGCATE ARATTTAYCACG CTAGAACGET TGAATATCAT ATTGATEGIE ATTTGACTET

CICCEECCTT TCTORCCOTT TTGRATCTTT RACCTACACET TRACTCABGTA TTECATTTAA

3381 BATRIATGAS GGITCTAAAA ATTTTTATCC TTGCETIGRA ATAAAGGCTT CTCCCECAAL
ngG

9421 RGTATTACAG GGETIRTRAYS TTPTTEETAL AACCGATIIA GOTTTATEIT CTEAGGECTIT
94F1 ATTECTTAAT TPTECTAATT CTTTGLCTITH CUTGTATGAT TTATIGGATH TT
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35: 12

There arse 1% hits at basel 1%

Xmnl GAAMNomtic iz
3% 3D 38: 3G 33: 30 4G 30 41 36 iz: 30
43: 30 a4 30 45: 3C 2e: 30 47 30 30: 30

There ame 12 hiis at basef 30

SsrI NCoagh 1z
37r 3Z IE: 22 3gr 32 47 22 L B2 42 32
L3 22 44: 32 45 32 4z 32 474 32 50: 3z

Banll GRGTYe i

37: 51 38: 51 39 52 40: 51

i
fus
in
bt
4
P2

ol
i

i
Lo
6
o~
S
n
1A
N
i
wm
ful
S
[
fy]
ut
S
-1
Ln
pny

EclI3ET GAGoto i
7 Bl 3 S 28 BL 401 51 4L+ 51 £Z: ol
£3: 51 A4 45 31 46: 51 47: Bl

Zacl GAGCTc L
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KERI A 36 52 32 5% 40 51 Zi: ol 42 5L
43y 51 d&r B3 450 51 46 31 4%y 51

There are 11 hits at bassff 51
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able 206Gt Synshetic 3 23 FRS of human beavy chains showning posinons of possible cleavage sites

Sites engingersd
with the RE nams
RERSs fraguenily
with the name to

irnte the syathetic gene are shown in upper case DRA

betwsen vertical kars laz in | Xbal ).
found in GLGs are shown below the syntheti
the ht lzs ilo gtn aso=Mae 24y, ipdica

i
! 24 of the %L GLGs conca2in the site).
:
4 [ WP
H 52 S0 (codon § in
i R ¥ synthetic 3-~23)
e HE
! Rliowad DNA
i
H
1]
;
1 1spdbIi
j zmo = HphT{44)
v
t 94 55 8€ 87 & BO 100 101 102 103 LG4 108
! T - = R I 4 s ¥ M T L b4 L o] M
fact!ate| TCTIAGA | gac] aac|Tet |aaglaatiact |ute ! tasi ttolvay i atg 31
5allawedlaanathitcnicgnégay!aayl‘;:n‘iaa:\aayiasnlttri‘:ayit‘cr!ca:‘atg:
! lagyiacri lagyl fetn toont
¢ i galgac = BSMRI(14] Ag ct = RIui{i3)
! citoe ag = Zpml (18; g etn agc = BIpI (21}
1 | ! ¢ aan mm ttc = Xmof (12
! | Hbaz § to ca = HDYCHAV{Zi}
H
: e PR —
: iGe 107 108 10% 16 t:i o112 113 1i¢ 31E 1
i T 5 L T 5 D b B v C

Yallow

tagc| aglt TTA|AG
diaavitenittriconigenigarigaylacnigon|gmnic
lagyicinjacr! i

I

b
§

}.'»\.flII

! afl(23) ac ngt = Bst4ci (51}
ads H | a2 ngt = HpveH4TIr{E1)
Bgge } ! ac nogt = Tasl {54}

i Zyn onn rtoe = MsIT (44}

| cg ryec g = BsiEI(23)

| vg goc b = BasI{Z3)

| oy goo g o= BagI{23)

| g goc = HaelII(23)

i gag g = Mall{31l}]

1 { Patl |
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Table 217: Homan HC GLG FRIL Sequenzes

VE Bxon - Nuclzotide seguence allpnment

VEHL

1-02 CRG &T¢ CAG IT6 OTG CAG TCT GGG GUT GAG GIG ARG ARG CCT GGG ECT ICA GIG AMG
CTC TOoC T30 ARG 50T TCT GEL TACT ACD ITC ROT

1-G2 sag gol cac ot gtg cay tot ggg get gag ghtg aag s2g cct ggy goc tea oty aag

gtT toe tye aay gob woT gge tac acc tto acT

i-pe cag gug cag cby gig cag Lot gug get gag gty aay aag col Q@Y Qoo tom Ctg aag
gLe teo tgc aag got tob gua tac acc Lic dcc

1-1E cay obtT wag ote gbg cay TeT ocoh got gag gitg sag a&ay oot gdo goc Coa Gty aag
gtc too Lge aag get ber gl tas e BT acg

1-24 cag gtC cag oog gth cayg tol gug Ul gRy gtg aag aag oot ggy goo ton ghbs zag
gte tec tgo asg gTt ool goa tac zoo (to acl

1-45 caz ATC cag ob¢ gte cay LOT ¢gy aQoT Tag gy aav axg ACt ggg Yoo toa Gt aay
gt? too tge aag got wel goa tac ego Lic acc

i-46 cag gtg cag ctg gto cag Lot ¢gu 4ot gag gtg aag aagd oot ggg goo toa ghg aag
gtl too Lgc @at gok i ToT JguR tac ace tio aco

1-58  ¢aA ALy ¢ap <Ig gte cag U cgg Cct gag gt azg aag oot gfg ALc toz FUg asg

go¢ el gag gte sag aag cort goy Too Loo

«Q
%3

(&}
%3
e

Q

el
o
Ira)
s
i3]
et
Ie)
W
ts
Q
rt
0
13
&3
(e}
)
ol
Q
¥
$]
(e
ey
0
[ta}

.3
a

TCG gty aag
gte too tge sag gebl ton gog GET acc T adic
=5

oF GCT gay gtg azy aag ccot gog ool Aca gbg sak

N
C'D ~1
o
31
B
4
tel
o
[»]
(]
3
3
o)
el
b
G

GAG TIT GET CCT ALG OTCG GG ARA CLU ACA CAG RIZ CTC ALG
CTG ALC TEC ACC TOC TCT &is TIC TUA CTC ASC

Z-2¢ gag Gue acc tig aag geg tot ggr oot &g oty ¢to aaz coo aca Gay acc ctc acg

270 zag 3te ace TTE &30 Ca70 TOUT QUT CCE GO CTE CTC aaa cof acas cay atc chko ack

3-07 GAG ETE CAG SG GTC GAGC TIT GGRE GRM GEC TTC CGTC CAG CUT GGE 5GE TCC OTG &GA
ST TIC TET SZA GCC TCT GEA TTC ATC TTT RGT
3-08 gal gte cag cobg go¢ gag wot ggg cga oo LUL gni oag oot ool Egg too oUg ays

ore téc tgt gor goo toT gga tte ace Uttt GAL

S OGS gga ¢go Lhg gth Rag oot gog ¢og tos otT age

L2

o

[0
i
[
o
>
o

fial
A
0
il
ta)
¥
xl
]
[ s
+ 4
[le]
ke
o
=]
rt
0
t
<Y
Q
Wy
uy
€
I
Wy
ki)
Er!
[t=]

gtk oGy oot ggo goy too otg aga
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[+
¢ gty gag ICT gog 9ge 9T Crg ¢TS Aag COTE g¢

el
fl=]
A0)
jla}
[
£
3
[$]
o
wQ
fr
A0y
I

Tty gag =Ct ggg g¥s gys try otk cag coh goy ggg =cc chtg ags

atg gag TCi ouo €98 §0C Gtc otc cag oot gug Ayg too ctg age
gee £t ggs Lic acoc til =gt
gtoc gag LaT ggg gua ggo Gtg ghte cag cobt gy Ay toc otg age
goc Lot gya CLeo aco T agt

gtg o3y ToI ggy gueE goc Gty gbc cay oot gaeh ALy toc ctg aus

3-43 gah gty cag oty gtg gag vol gog gga gtlc Sng bk fag oot oggg gug teo obto age
~
LS

£TC tot tght gra gos toi gga dfo aco £t

gag gtg cay cohg gtg gae o o900 gGa guc tog gbh 035 oot gog gy tec ctg =ga
zte toe tgt goa goo

=
3-43 gag gsC cag otg dbg gog tot ggg ogs goc vhy gtk cag ok ggr Cgg too cty age

&
goi gua ggf trtg Atc Cag oIt g9t 49y too oty age

ur
irn
L
Jre]
o
fial
[t}
ot
Tad
[#]
o
L
9]
T
0
g
rt
Yol
L
4]
(L&)
%
i

3-74  gag gig cag cotu ylg gag ol ggg gge goo tth otl cag oot gog gug tos otg age
cte tece tyt gea goo bot gge tte aco tod age
3-¢ gag gtec cag ¢ig gl gag Tet Tgy gua oo ttg obth cag oot gge oo toe =iy ags

£-04 CRG CTE CAG CTG CAG GRG TCE 3GC SCh GER CTS 8TE AAG CCI TCE GEE ALC CTG TCC
CTC RCT TGC GCT GFC TCM GGET 5GC TCC ATC AGT

4-2%  cag gtg cay oty cag gag Tog gyc Coa gga oty gic aag oot bog Al ace ctg too

TC acl tgo goeb gt et ggt TR tol 2lc ago

4-3G.3% cag gtag cag oty cag ged Loy gue cca gga obg dte aay oot Lol CAg aso ctg teo
L BEC tgm Acht otc ot gl goo LCC ATe ags

4-30.2 cag Ctg cay ety exg gag teC goe TCé cra cty ghbg aag oot ok CAg acc chtg vee
Cte act tgo got gt et gyt ggo too a

4-30.4 caw gt ¢ag oty cag Sa¢ ToF Qoo cooe guoe ©tg gtg aag oot weX CAgG acc Chootoc




GI¢
TCC

gty

toe

GTH
RCC

GTe

TCZ

cazg
Tgo

cay

CAG

5T
cay
tgt

CRE

TTT

weg

GGR
TAZ

[o{a £

x tac

< GGET

GAL

GEG

TAS

cC=x

CCR

AGT

TCT
ACC

G&R

GTC

GRG
TTC

ohee)
TCT

TG
Ao

gty

Th

GIG

aag

BB

ALY

ccb

oot

CCT

fotenty

Teg
teg

teg

TCGE

CAG :

GCC

ACT

aco

aco

TCA
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Table 220: RERS sites in Fuman BO GLG FRIs where thers me 2t least 20 GLGs cut

Bsal CGTICAG 71 {outs L8/14 bases tc right!

1 4 it 13 2: 13 2 4 3 13 4: 13
6: L3 T4 T LE B: 13 Gy 4 g: 13

ot
- o
LN
o
e
&
(L e
A
@ in
N
b kol
Ut
(=X )Y
(£ 5}
[ S
wooo
[
[
& &1

&
U1

™3
o
.
hS
o«
m
wn
5
Wb
R I
"
[23]
o
b
3N
B
e
N
o o
€5

1
I
o
ES
n

I o b
oy
w
[N

[T &5 B
i~

R AN ]

23 4q 23: 8 D 65
26; £ 26 65 27: 4 27: €5 28: 4 B: 65
29: 4 33 3 30 8% 31 4 3L: €S 32: 4
32: &5 23 4 32 65 34: 4 34: 8Z 25: 4
35: 55 354 4 36: &G a7 4 ;e 4 35y 4
41: 4 iz 4 £3: 4 d é 46: 4 47: &

o>
23
.
[
=N
0
@
W
o W
fa
L
J
i
it

48! A
There are 36 hits at based 4

There gre 21 hits at basek €3

-"-  atgearc G

1Z2: €3 1% &3 14 &3 38: €3 41: 83 4z2: B2
ad: B3 43: &3 46; 53
BbvI GCAGC Gh

A d:06 6: £ T8 §; & i

=
(=R N Y ]
. e

[ B

ic: € 15 4 ig: g7 86 ¢ 1e: ©

17 57 l8; <€ ig: 87 808 i8: &7 20: @

20 &% Ity 5 Ziy 87 22y 6 220 87 23 &
67 24 a Z4: o7 25 b 5 84 26 6

Z6: &7 KA £7:1 87 28: & 28 67 23: 6

20: € 30 @7 31t 6 3ir 67 2 & 32 &7

33: & 33: 87 £: £ 34 80 KRR 35: &1

I
T
(a2
[
<
<y
1

e LF L2
(%) ~%
& fal
e W
P
ovoh
W
= W
Cr Oy O
= s
o Q
S TR

&

o
(=]
o

o
j=]
i
[

Toere are 43 hits at basei € Bolded sites very near sites
Listed below

there are 21 hits at haseg &7

=~ gotac 13

3% 3 38: ] a6y o 40 ¢ K &0 G 43 3

™
(45
£

)
Gy
w
e
~3
o

£z 2 qd: 3 i4: 9
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There are

11

nits at

basaf

@

BO: &

There zre 11 hits at based g
RsoFI GCngo T¢

i; 8 2y € g & PR - g: 8 9: 4
0 86 13y € 15: &7 LE: € 156 a7 7y B
o7 8N 18: & 18: 87 1% & 15 87 206
20 8% 2i: 6 21 &7 22y € 22y &7 23 [
23: 5% 24y 6 24 &7 25 6 23 &7 26 9
26: 57 27 & 27 857 28y € 280 87 2G 6
30: 6 30: 67 3Lt B 31: €7 32: € 3z 67
e & 33 8% 3e: 6 34: 67 33: 6 3o 67
3¢: € 35 €7 37 & 3708 38 [ 3B 2
3 B 3%: & AQ 3 40: € 40 e 41: &
41 & 47 ] 4iy 0B £3: & 444 3 44y 6
14 & 45: € £h: B i€: & 4¢; .8 £7: &
47: L& 43 & L48; & 30 & 50: 1z 5l: &
There aze 42 hits at masefl € Taese ofimn cccour together,
There are I1 hits at basef 2

There zre 2 hits at based® 3

There are 21 hits at basef 57
Teel Gowac TE

1. ¢ 3 & G: & FER B: G &
0 € i5: € ity 87 18 € 1é: &7 17: &
7 67 iB: B L8 67 A= TR 18 57 200 8
20y 67 21 € 21 87 22 ¢ 22: 69 2z2: &
23: 67 24 € 241 &7 23: ¢ 25 87 26: &
2€: 67 27 € 27 67 8y & 280 67 29 ©
3G £ 30. €7 3i: 8 3t €7 3Z: 6 22: €7
3%: 6 23 &7 34 © a4 g9 35 & 35e 67
36 6 Je: €7 37 5 37: & 38: & 38: S
33 @& 3% g Ay 2 40 € 40: Bl 41 c
£l ¢ 421 £ £z 8 43 € 24: 3 44:  ©
Eg4r & 45 £ ALy & 46: 6 48; & 47: &
£7: & i8: € £e: @ Lo: & 30: 12 3i: &
There are 43 hits at basef 6 Cften together,
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Treye a2xre 2
Thers zre 1

There are 21

7 3:
3: 7 k]
ity 7 133
23 7 24
2% ? 30:
33 7 ig:
49 i 41
4% 7 473

Thers are 446 hits at based

Pvall CAGoty

7 Bt
g 7 =]
17 7 18:
23 7 Z4e
28 7 30:
33 7 26
40; 7 &i:
48 7 47z

Therse are 485

There are 2 F

2lul ASct

2o 8 “e

6: 8 7t
130 @ 18
A & 24:
27 g 2B:
32: 8 i3:
33 8 26
43 8 14
4z g 4E:

There nre 4B

hits
hits

hirts

K|

7

ICTR S

e

hitcs

th B ot @ @ om

o

(]

at baself 3
at based 1z
at basef €7
4
i 7 5: 7
100 7 iy 7
1¢ i 2007
5 7 26 7
3L 7 32 7
3% 7 3B: 7
42: 7 Ad:
46 7 B 7
7
48
4y 7 5 7
a7 1i: 7
1z 7 20: 7
250 7 26 7
21 7 32 ¥
37: 7 3m: 7
&2 7 44: 1
481 7 48: 7
&t sasef 7
at bases I
54
3: 8 4: B
gy 2 N
30 g 18: @
23¢ 08 Z4: 8
28: 8 29: £%
34 a EETI
s 2 4G 8
44 8 25 8
49: 8 4%; g2
at hasef §

o o B w2
e A= om0 wow O

in
o

BN TN, B S NS S |

~3

148

s
M =D

W b
= I

o
)

3

by
2z
28:
34:
a0
45z

5 .
(704

W
[S20 [sb]
- |-

(s UG R

1

~1

~1

~3

=

-1 3

o

M o o o oW w oD
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Z hite at

o~
S e
2L
-1
W = s
T U @ oW
[ 2ad
W o o
- o

H

~J

1)

o
o P
& on

3 18:
Z3: 52 41 BZ 25
29y 5Z 30 52 Bl

tad
%]
%]
[36]
“r
(=2
w
2

6 Z: 43
26 By 48
26 G: 46
B3 J4: 85
52 20 32
52 26y 5%
52 32y 52

o5z

ol
~ny

EphI tecacc
1. €3 5: &8 g:
i2y 5 13: 5 14:
18: 890 20: 80 Zi:
23: BO 2&: 30 274
3l: O 3z: 40 33
27: 56 3g: B8 3g:
43: 398 44, 59 £5;

88 7 86
5 1E: 80
80 22: 8C
BD 28: BG
85 Fo 83
59 45: 39
5Y 4%: 5%
© basefl 80 50
based B6
npaseh T8

- 149 -

3 26 2 42
£ 25 48
9 296 L 26
i5: 52 16 B2

>
W
e
~

wl
I

B
£

a3
P
-
wm
to
FAh
= onom N oo,
U
[

24
bt
SRS ]
&
in

and 4€ never together.

and 24 never together.

o
pis
&oo

@
<
353
jts
o)

fav]

Ly DY o
S S U] [s})
re e -
n o o @ © W
S o
[ CVI ¥} )
o oM o
W oo
oo

=
1
S]]
w
n

i: 39 = 3% Zy 33 £: 28 S 30 T 3%
8 2% 9 38 10: 23 1 3% i5: 33 le: 3%
L7y 38 ig:r 38 18 3% 4G 38 21y &8 21: 3%
22: 39 2% 32 4 39 28: 33 ZG: 39 27 38
28: 38 2%: 38 2 39 21 38 SZ: 3% Z5: 3&
34: 28 35 19 35: 33 3€: 39 37: 24 gy 24
3% 24 24 42: 24 44: 24 A% 24 45: 24
47: 24 £h 48: 20 49; 3% 4%: 4§ S0 24
54 73 51: 33

There are 35 hkits at

- -

Thezrs are Z hlts at

Lsf
s

& 2=

basch

s
=]

basef

and 40 togsther Twice.
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BzaJI Tonn
i 40
8: 40
15: 40
23 40
42: 24
48: 41

39

2: 46 2
2: 40 ER
ig: 40 =
24+ 40 25
32: 40 31
35: 40 37
14: 24 L
4% 40 18

There dre
There are
There are

There are

81 40
1% 4D
Z2: 4D
Z8: 40
34 40
41: 2%
Ef; 3

There zxra

SexFI COng

1: 4

8y 4AQ
17¢ 40
22: 40
28y 40
34 £¢©
33: 25
a7y 25
30: 74

There sz

w R
oo
LB
S L
n
ol
i+

3]
g
-
B
0

i

G: 40 o
i8: #0 1%
23: 40 Z4:
23: 40 30
35: 40 36
42: 25 44
3i 40

23 hits at

g
2y £0 3:
9 LD iG:

1g: 40 -

Z3: 40 24

2%: 20

3%, 20

a7 235 L2

45: 4C L5

Sl 40

25 hite &

40 4:
47 10:
[ 20:
40 26:
4ic 32
24 38
24 48
Az 501
haset 40
based# 47
basef 24
basef 47
40 43

s 1t:
40 Zh
40 Z5:
40 31
40 37:
25 45

basel 40

40 [
40 il:
43 29
43 25
40 31
40 35:
2% 441
41 43

basef 40

(9.}
18 S Y Y Y S Rt 1
LA B e B T o B =3

i
[

47

5t

and 41 together wwice

[y
o

-

M

b
oy on

N oM

o

B G A BN R
[T S ¢ P

e
w

o

o

¢

LA L 7L
[T o B & B = §

2
ur

™
i

150

[SC I IR
[ys}

387

(= #1 4

LY 03 R
~d Ty
. g

oy

b

-1

L

t U

@

= -

o b

Ia)

[ SR I N
T =) oo

i
o3

"
4

49
40
40

o
e U

[IA)
[#1}
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There are Z hits at besef 41

EcoQl03T FGgncoy 54
1: 43 2: 43 33 43 4: 43 5r 43 6: 42
Fio43 9: 43 9: 43 1G: 43 1o: 46 1é: 4g
1T 45 12: 4% 19: 46 20: 48 Z1: 46 24 4B
23y 4% 24 46 23 4 26 48 27

.
[N

& s

[
13

J4: 46 5

301 4¢€

]

&)
Py

[
o
1O
8

g e
P
w
&)
"

LT -
(38

43

[
oy
o

36 495
Trhere are 22 hits at based 46 456 and 47 never togother

Trhere are 11 hites at basef 43

ftalv GeNnet 71
1; 43 43 ¢ 4%

WD

o

G

W

.

“r

£3

>

<o

PP
=
W
[

L= B oe B 411
-3
wn

T 43 : 43 3 43 g 7o L

=53 44§ 15: 4% 15 47 17 4% 17z &7 13 4¢
LE: 47 1%: 46 19: 47 20: 4% 20 47 Z1: %86
£1l; 47 2Z: 48 228 47 23 &7 24 L7 25 47
2&: 47 27: 48 27: 47 Z8: 4% 28: 47 28: &7
20: 46 30: 47 3i: 46 3.; 47 32: 46 2z 47
33: 4% 33: 47 3i: 46 34: 47 35 &€ 35 47
25 4% 36: 47 a7 2i 37: A8 3% T 7%
2y 21 34: 21 EERE 40: 79 41: 21 41: 7@
4z: 21 42z v i3: 79 44 21 44: 7 i 21
48y 76 4G: 21 48: 78 47 21 3t

Thars awe 23 hits ax basef 47 46 £ 47 eften together
There are L7 hitz at hamed 46 There are 11 hits at based 43
3aulél Ggnoo 7o
1y dé 2 3 2ro44 I a4 Ly kg 5: 3 3 44 SERN74
o4 3: 22 B: 44 44 10 &4 1l: % LZ¢ 22 13¢ 2Z
id4: 22 13: 22 15: 47 i6: 47 7 47 i8: 47 l6: 47 200 g7
22: &7 223 3% 22: 47 24: 33 24« 4T 23 23 25y 47
28: a7 27 47 z8y 47 255 47 32: 47 Sl 2z 3Ly 47
3z¢ 47 330 33 231 47 34: 3& 340 &% 25: 4% 36: 47
37. 2% 37 47 38: 21 38: 2% 33: 21 2g: 2z 4. 21
dz: 21 L34 22 43: 80 44+ 21 &44s Ik £5: 21 43: 22
22 47 21 47; 22 5Gy 22 511 44
Z3 nits at basef 47 These de not ocour together

13 hits at hased 44
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There are 2T based 22 These do scour Together.

Thers ars ¢ hims ah basef 21

3smwAl FTCTCMnnnn 22

1: S8 3: 38 4: 58 5: 58 g: 38 8. &8
10y 53 LR 7D 3é: 18 37: 70 38: 7C 3%: TO
4C: 79 41: 70 42: T2 44: 70 43: 70 48: 70
£7: 70 4E: 48 49: 48 5C: EBS

o]
There are 11 hits at based 70

- NOnNnNnNgagas 2%
4n 3Ly AR ter 48 17: 4g i€y 48 20: 4%
2l 48 Zi: 48 221 48 24: 4¢ 25 4§ g: 4%
27: 48 28: 4% 29 4¢ Ae: L€ 3C: 48 1r 48
32: 48 33: 48 35 4% 34: 4€ 43: 40 44: 40
45¢ 40 £6: 490 47 45

There are 20 hits at base# 48

i
™~

Avall Sgwec

SaRBEl (S . Haellll Gawoo L4
Z: 3 5 ] T 44 B: 44 g 44 17: 44
11: 2 12 22 1 22 14: 22 15: 33 13: 47
16: 47 1T &7 18 47 12: 47 20: 47 2% 47
22« 47 23y 33 23 47 24y 22 241 47 25: 23
Z5: 47 26: 33 261 47 71 47 28: 47 29 47
30: 47 3L 33 2L 47 Z2r 33 32: 47 33 03
33 47 34: 32 34 47 35: 47 36: 47 37. &7
£3y g0 S0 22

There are 23 hits at based 47 44 & 47 never together
There are 4 nits av baged 44

IpuMi RGgwaoy 27
g1 43 £: 43 9: 43 10: 42 13: 4¢ la: 46
L7 4% 1E: 45 15y 48 20: 46 21 46 22 46
23: 4¢ ;48 25: 46 - 27: 46 28 496
305 46 2L 46 22y 498 I3 4¢ 34: 46 25 46
3C: 45 37 48 43: 79

Thers are 22 hifs zt bagefl 46 43 znd 46 never osellr togethex.

There are 4 hits at based 43



3

smFL GHEAC

B 43 3% 46 &0
- gtace

1B: 46 I6: 43 17
23: 48 2% 438 23
27 48 26: 48 28
s3: 48 34 dd 335
28: 54 40 53 41z

ihe Hd &y B4 47
There awe 20 hits a2

There are 1L hits =t

Einfi Gantc

B: 77 i2: 16 13:
15: 77 Lé: 16 16
17: 7% iB: 16 18:
ia: 77 20: 18 20

341 1€ 35: 16 38
%8¢ BE 36: T7 37
43 1€ 42 16 &4

There are 34 hits at

3L Garrte
g

7
ig 1
45 24
L8 30

AB 36

54 £2:
54

wased 48
base# 54
18 14
58 ié:
56 1g:
58 20
56 22
5¢ 24

L€ 26

16 28:
33 3T
77 33:
h& 3k

16 38:
L6 45
bagad 16
ks 17
77 23

77 28

baszel 77

L

g
48
48
48

=1

Wow e W
W = @ -

w
3

35
(13

[N o
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[ 723
k
.
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o S o (o]

77

-3
~3
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N
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3

s

'
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o
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(%3]
m

MlvI GAGTC

iZ: 16 Z3: 1€ 14 16 18: ia

14
jo)
—
o
[
[a 8
[y
~1

18: 16 “9: 1l 200 LB z2l: 1e 2Zz: 1g 23 Lo
24+ 18 25: 18 26t 18 27: ié Z27: 2% ar: 16
23: 1o 3i: L& 3% le 33: 1i& 34y 18 350 1€
361 19§ 36: 26 371 18 ZB: 18 38 18 40 1¢
43: 16 £2: 16 441 1% 45: 18 d€: 138 47: 16
480 4% {9r 46

There are 34 hivs st Dased 16

- EARITC 21
15: 5% is: 5& ity B2 2; 56 1%: 36 29: E@&
21 5% ak: 56 23: 5% 24: 56 25: 36 25: k6
27: 58 28: 5 2%: 53 30: 56 31: 36 32: Z6
33: 36 3% 3% 3ty 5B
There are 21 hils at basef 58
Flel gagtc 38
l2: 48 13: ie l4: 1% i%: 1¢ i 16 17+ 16
18: e i9: 1le 29y 13 2i: 1€ Z 18 23: 16
z4: 1% 23 L4 2€r 13 271 1% 27 28 28 18
29: 18 Ly 1B 32y 13 33: 1€ 34 16 35: 1%
36: it 36 28 37: 13 38: 1¢ 28 1le a0 16
43 18 £a2: 1le 44 1@ 45 16 4€: 1C 474 1€
4B: 4% 49 4¢€

There are 34 hits at based 18

="~ gazig 21

L3 BB 16: 58 17 8% l8: Z¢ ER-EA- 1Y 0 Be
21: 38 z2: 56 25: B3 24: 56 Z5: 58 26: BHé
27¢ 5% 28: 5% 28: 55 30: 5¢ 31: 36 32: 5&
331 5% 3B: BE 36 53

There zxe 2@ kits at based 5§

ALwNT CTAGNNNOTg 268
i5r &8 1G: &% 17 82 1g: 8% 1%y 68 205 BB
2i: B8 22: 66 2z 58 24 g8 ZZ: BE 267 &%

B
)
o

27: &8 281 EE 25: BE 30: GE 2i: &g 3
33r 68 34: &8 38: 68 36 6E 39: 48 0y 48

Kl
There are 22 hits at based# 68
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2 3 & 3 € 7 & 9 10 1z 2
ATC CrGE ATE RIC CRG POT CCA TOO TCC PG TOT
e 15 1le 172 1% 20 zio z2E 23
GCx TOT GTR GGR (EAC AGAR GTC ACC ATC ACT TGC ! QL2
A TCT CCE TTC o8 CT6 74T

TST GTA GGE &RC AGA CTC ACC 2TC ACT TGC | oz

ATC CRG &TE ACT A8 TCT CCE TIC TCC JTE ToOT

CA TCT GTR G882 GAC AGER GTC ACLC ATC ACT TG ! (o3RS

TC CAG ATG ALC CAG TOT CCR D000 TCT C75 7CT

GCr TCT GTR GGA GRC AGR GTC ACC ATC RACT TGC ! Qs

. ATC Cas ARTG BCC CAG TCT CCR TOC TCC CT¢ TCT

P2 GTR GGA GRT AGR GTC BCC ARTC BIT TGC ! B24G

Z 2TC CAG RIZ ACC CRG TCT CCR TCC TCC CTZ TCT

TCT 3T~ GGR 3RC AGA GTL ACZC ATC &CT TG0 ! K36

ATC CAG AT: AZC CACG TCY CCh ©0T GCC ATG 7CT

e AGE
ATT CZAG AT RCC LAG TCT CCR TCC TCA CTG 747
TOT OTh GGAR GAC AGR GTC ATU ATT ACT 6T ! Li

ATC CAG ARG ACC CAG TOT CCZ 200 TCAR Cg 7CT

. TCT GER GER GAC AGR GTC ACC RRC BCT TGT nls
ATC CAE TYG AOC CAG TIT CCi TCC TCT CTG TCT
TCT CTR SER GAC AGH: OTC ATC ETC RCT TGC ! L4
ETC CAG TTG ACC SAG TCT CCA TOD TCC OTGE 7CT
TCT GTA GGE GRC AGA GTC ACC ATC RCT TGC | Llg

ETC CAG ATG ACC CAC TCT CCR TOT TCC 576 TOT
. ZCT GTR GEA GAC AGA GTI ACT ATC ACT TET L3
ATC CaG RATG ACC TAG TOT CCR 797 TCT GT¢ TCT
TCT GTR GGE GAC AGE GTC ACT ATD BOT Toy | 118
BTC CRE T2 ACC ChC TQT OCHR TCC Tre 0ig To7
ICT GTAR GGR GRT BRGR GTT ACC ATC ACT TGS | L8
ATC OGC ATG ACC CRG TCT CCR TTC TCC CTG o7
TCT GTR GGE GAC AGA GTT ACT ATC ST TEC 123
TC CGE ATG ACC CAG TCT CCR TCC TCR TTT TCY
LCT ACAR G3E GAC AGR GTC ACT &IC ACT TGT { 9

ETC TGG ATCG RCC CRG TCT 2CA TCC TTR OTC TCT
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CT CCZ G358 GAan AGR GCC ACC COTC Tl TS | LI
ATC GTG A2TE ACC ChAG TCT ZCA GAT TCC CTG GOT
TCT CTG GGEC GRCG AGG GCT BLC ATC AALD T6C . B2
ACCE RCTA CTC ASGS CRG TCT CCR gCa TTC ATG TCR
ECT CCA GGR GAC ARE STC ALC ATC TCC IGC ! B2
. ATT TS OTG RCT CAG TCT CCA 3AC TTT CAG TCT

ACC ATC AZC TGT A2E

ATTP GTE CTG ACY CRG TCT CCA GaC P27 CAZ POU

S ACT CCA RAG GAG Bba GTC RCC ATC ACZT TGC ! V10

¢ GETT GTG ZTC ACR CBG TCY CCA GCT TPC CTC TR

ARUT CCE GGC GAS AAR GTC ACC ATC ACC TZC 1 ALl
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What happens in the top strand:
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! }J. site of cleavage in the upper strand

;(VL133—232") 5'-g tct cct glga cag tcg atc
EVL133-31') 5'-g gcc ttg glga cag aca gtc
iVLl33—2c*) S5'-g tct cct glga cag tca gtc
!(V‘L133—1t:") 5'-g gocc cca gligg cag agg gtc R

! The following Extenders and Bridges
codons 1-15
]

all encode the AA sequence of 2a2 for

1

(ON_LamEx133) 5'-ceTcTgAcCTgAgT geh eAg -

'
1 2 3 4 5 6 7

8 9 10 11 12

AGt gcT TtA acC caA ccG geT AGT gtT AGC ggl-

13 14 15
teC ccG g ! 2a2

1

{ON_LamB1-133} [RC] 5'-ccTcTgAcTgAgT gch chg -

1 2 3 4 S 3] 7

B g 10 11 12

AGt gcT TtA acC caA ccG gcT AGT gtT AGC ggT-

! 13 14 1S

Tes,

v i (e

2 3 L] =] 6 7

g ga cag tcg at-3'

_2a2 :N.B._ the actual seq is the
vt . reversd complement of the
“'one shown.

ON_LamB2-133) [RC] 5'-ccTcTgAcTgAgT gohA chAg —

8 9 10 11 12

AGt gcT TtA acC cah ccG gcT AGT gtT AGC ggT-

13 14 15

L4
£
H
]
{
)

2 3 4 5 6 7

13 14 15

ST et

teC ccG g ga cag tea gt —37!

teC ¢eG g ga cag aca gt=-3' ! 3] ‘N.B. the actual seq-is- the
< IR XY " p . :

QrGVerse:"kiémpI ement-of “the
U .ona shown.

ON_LamB3-133] [RC) 5'-ccTeTgAcTgAgT goA chg -

8 9 10 11 12

AGt gcT TtA acC cahA ccG gcT AGT gtT AGC ggT-

‘N.B: the' actual Seq is. the-
| reverse complement of.. the
ne. showi

ON_LamB4-133) {RC] 5'-ccTcTgACTgAgT gch chAg -
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! 2 3 4 5 € 17 8 9 10 11 12
AGt gcT TtA acC caA ccG gcT AGT gtT AGC ggT-

H 13 14 15 .
tcC ccG g gg cag agg gt—3' ! lc N.B. the actual ‘seq i$ the
Sl el e s T . reverse - complement of the
N A T -one shown.

e ey lpe

ON_Laml33PCR) 5'-ccTcTgAcTgAgT geh cAg AGt gc-3°
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