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DESCRIPTION

[0001] The present invention relates to a method, in particular an in vitro method, for identifying CD3CD4 and/or CD3CD8
positive T lymphocytes of a mammal, based on the methylation status in the T-lymphocyte specific methylated regions (TLSDRs)
in the CD3 gamma-delta intergenic region, wherein a demethylation of at least one CpG in the analyzed sample to at least 90% is

indicative for memory and naive CD4* T lymphocytes and memory and naive CD8" T lymphocytes. The method may further
comprise analyzing the methylation status of at least one CpG position in the genes SLA2, CHRNA3, C160rf24, LCK, FASLG,
CD7, SIT1, IL32, CXCR6, UBASH3A, GRAP2, ITGB7 and TXK which also allows the unambiguously identification of all CD3
positive T lymphocytes. For further unambiguous identification of all CD8 cells, also the equivalent analysis GNGT2, CRTAM,
IL2RB and ZBTB32 can be employed. Among the CD3 positive T lymphocytes, these markers are capable to segregate between
CD8 and CD4 positive cells. Equivalently, FLJ00060, FLJ38379, PPP6C, CD226, ZBTB7B and TNFAIP8 are capable of positively
identifying CD4 expressing cells in whole blood and segregate between CD4 and CD8 positive CD3 positive cells.

[0002] Furthermore, the present invention relates to the use of a kit for performing the above methods. The present invention
allows for a precise analysis even from sub-optimal quality samples, such as non-freshly obtained blood or serum samples. It is
one aim of this invention to provide a novel, more robust means to quantitatively detect and measure particular subsets of the
blood within any solid organs or any body fluid of a mammal.

[0003] Employing this method, the inventors provide for novel, not previously known means of determining, quantitating and
routinely measuring T lymphocytes.

Background of the invention

[0004] T-lymphocytes are a major component of the mammalian immune system. Both CD4 and CD8 T-cells are responsible for
proper functioning of said immune system. Whereas CD8 T-cells mediate the cytotoxic immune defence, CD4 cells - the so called
helper T-cells - assist both the humoral and the cell mediated immune defence. The heterodimeric T-cell antigen receptor (TCR)
is bound to a monomorphic protein complex called CD3. CD3 consists of subelements CD3 v, -8, and -¢, and is expressed on all
peripheral T-cells, but only on a subset of the thymocytes. The genes for CD3 vy, -, and -¢ are encoded on neighbouring loci on
chromosom 11 (11923).

[0005] Role of CD3 in signal transduction - The function of the CD3-chains is both the formation and the transport of the full CD3
complex to the cell surface, as well as the signal transduction upon stimulation through the heterodimeric T-cell antigen receptor.
The amino acid sequence of the cytoplasmatic part of CD3y, -9, -€ each contains a motif that becomes phosphorylated upon
stimulation, and thus activated. This so called ITAM (immunoreceptor tyrosine-based activated motif) serves as docking point for
different tyrosine kinases. Individuals with defective CD3y or-e-chains suffer from a severe clinical autoimmune deficiency.

[0006] Even though almost all cells in an individual contain the exact same complement of DNA code, higher organisms must
impose and maintain different patterns of gene expression in the various types of tissue. Most gene regulation is transitory,
depending on the current state of the cell and changes in external stimuli. Persistent regulation, on the other hand, is a primary
role of epigenetics - heritable regulatory patterns that do not alter the basic genetic coding of the DNA. DNA methylation is the
archetypical form of epigenetic regulation; it serves as the stable memory for cells and performs a crucial role in maintaining the
long-term identity of various cell types.

[0007] The primary target of methylation is the two-nucleotide sequence Cytosine-Guanine (a 'CpG site'); within this context
cytosine (C) can undergo a simple chemical modification to become 5-methyl-cytosine. In the human genome, the CG sequence
is much rarer than expected, except in certain relatively dense clusters called 'CpG islands'. CpG islands are frequently
associated with gene promoters, and it has been estimated that more than half of the human genes have CpG islands (Antequera
and Bird, Proc Natl Acad Sci USA 90: 11995-9, 1993). Aberrant methylation of DNA is frequently associated with the
transformation from healthy to cancerous cells. Among the observed effects are genome-wide hypomethylation, increased
methylation of tumour suppressor genes, and hypomethylation of many oncogenes (reviewed, for example, by Jones and Laird,
Nature Genetics 21:163-167, 1999; Esteller, Oncogene 21:5427-5440, 2002; and Laird, Nature Reviews/Cancer 3:253-266,
2003). Methylation profiles have been recognized to be tumour specific (i.e., changes in the methylation pattern of particular
genes or even individual CpGs are diagnostic of particular tumour types), and there is now an extensive collection of diagnostic
markers for bladder, breast, colon, oesophagus, stomach, liver, lung, and prostate cancers (summarized, for example, by Laird,
Nature Reviews/Cancer 3:253-266, 2003).
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[0008] Hamerman et al. (in: Hamerman JA, Page ST, Pullen AM. Distinct methylation states of the CD8 beta gene in peripheral T
cells and intraepithelial lymphocytes. J Immunol. 1997 Aug 1;159(3):1240-6) distinguish between CD4 and CD8 T-lymphocytes.

[0009] EP 1 213 360 describes a method of identifying a cell, tissue or nucleus, comprising collecting information on the
methylation pattern of DNA isolated from the cell, tissue or nucleus and analyzng the resultant information.

[0010] WO 2004/050706 describes a sub-group of T-cells, and relates to characteristics of regulatory T-cells which define them
as such. The application also describes the uses of such T-cells, compositions comprising them, and chemokines which recruit
them in the modulation of an immune response.

[0011] Flanagan et al (Immunogenetics, vol.3 1, pp. 13-20, 1990) discloses hypomethylation of the CD3 gamma-delta region in
some T-cells.

[0012] Finally, EP 1 826 279 describes a method, in particular an in vitro method, for identifying FoxP3-positive regulatory T

cells, preferably CD25* CD4* regulatory T cells of a mammal, comprising analyzing the methylation status of at least one CpG
position in the gene foxp3 or an orthologous or paralogous gene thereof, and the use of DNA-methylation analysis of the gene of
the transcription factor FoxP3 for a detection and quality assurance and control of regulatory T cells. While the measurement and
determination of CD4 and CD8 cells is generally easy and is usually achieved through analyzing the expression of said antigens
on the cellular surface, clinically, it remains challenging to determine these cell types, since for the commonly used FACS analysis
the cell samples need to be freshly isolated or immediately fixated in order to keep the cell entities intact. Thus, the detection of T
lymphocytes, while desirous, is problematic, particularly for routine applications.

[0013] In view of the above, itis an object of the present invention to provide an improved and in particular robust method based
on DNA methylation analysis as a superior tool in order to more conveniently and reliably identify T-lymphocytes.

[0014] The present invention solves the above object by providing a method for identifying CD3*CD4* and/or CD3*CD8* naive
and/or memory T-lymphocytes in a sample derived from a mammal comprising T cells, comprising analyzing the methylation status
of at least one CpG position in the T-lymphocyte specific demethylated region (TLSDR) located in amplicon 1405 (SEQ ID No.6),

amplicon 1406 (SEQ ID No.7) and/or amplicon 1408 (SEQ ID No.8), and identifying CD3 CD4 and/or CD3*CD8* naive and/or
memory T-lymphocytes based on said methylation status, wherein a demethylation of at least one CpG position to at least 90% in

said amplicon is indicative for a CD3* CD4*, and/or CD3* CD8" naive and/or memory T-lymphocyte cell.

[0015] The present invention is based on the surprising finding of the inventors that the identification of said TLSDRs in the CD3
gene as a specific epigenetic marker can greatly facilitate the clinical routine application of the analysis of the above markers. In
contrast to FACS and mRNA measurements, the respective measurement(s) can be done independent of purification, storage
and to quite some extend also to tissue quality.

[0016] In another preferred embodiment of the method according to the present invention, said at least one CpG position in said
sample is demethylated to more than 91 % and preferably more than 92% and most preferred more than 95%.

[0017] This concept is based on specific demethylation of the TLSDR regions in CD3 positive T-lymphocytes. Using a simple and
precise quantitative PCR method, the inventors show that CD3 demethylation in said regions represents a surrogate marker for
these T-lymphocyte counts in blood or tissues. The present inventors have thus identified particular regions within the CD3 gene,
which are functionally involved in, or mandatory associated with, the existence of CD3 positive T-lymphocytes.

[0018] The regions are the TLSDRs within the nucleotide sequence according to SEQ ID No.1 containing CpG motifs, which

display a differential methylation status when cells expressing CD3 in either CD4* or CD8* cells compared with all other cells, not
expressing CD3 if, for example, the bisulphite sequencing method is used.

[0019] The inventors could demonstrate that in said CD3* cells the CpG motifs are almost completely demethylated (i.e. to more
than 70%, preferably 80%, preferably, more than 90% and most preferred more than 95%), whereas the same motifs are

completely methylated in all CD3cells. The differential methylation of the CpG motifs within the aforementioned region correlates
with CD3 expression. Thus, determination of the methylation status of the TLSDRs in the CD3 locus could become a valuable tool
to identify T-lymphocytes, such as will be required/or at least of some value for measuring T-lymphocytes in autoimmune
diseases, transplant rejections, cancer, allergy, or just the T-lymphocytes related immune status in any envisionable context,
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when desired. The assays allows measurement if T-lymphocytes without purification or any staining procedures. It even reports in
solid tumors or other solid tissues the number of cells demethylated in said region, thus showing the total amount of CD3 positive
tumor infiltrating T-lymphocytes.

[0020] The inventors have shown that the potential for constitutive expression of CD3 in T-lymphocytes coincides with
epigenetic, i.e., DNA methylation based regulation. DNA methylation is a biologically and chemically stable epigenetic modification,
resulting in long-term gene expression changes. The inventors found demethylation at the human CD3 locus to be restricted to T-
lymphocytes when tested against all major peripheral blood cell types and a selection of non-blood cells. These data indicated
that epigenetic modifications in the CD3 locus serve as valuable marker for the identification of cells with the phenotype of T-
lymphocyte, regardless of the expression of the specific delta or gamma sub-chains. In another preferred aspect of the method
according to the present invention the methylation status of at least one CpG position in the genes SLA2, CHRNA3, C160rf24,
LCK, FASLG, CD7, SIT1, IL32, CXCR6, UBASH3A, GRAP2, ITGB7 and TXK is additionally analysed in analogy to what is
described herein for CD3. These genes thus also allow the unambiguous identification of all CD3 positive T lymphocytes. Thus, in
a preferred embodiment of the method according to the present invention, said at least one CpG position is present in the 5'
region upstream from the transcription start, promoter region, intron, and/or exon/intron border within the gene(s) SLA2, CHRNA3,
C160rf24, LCK, FASLG, CD7, SIT1, IL32, CXCR6, UBASH3A, GRAP2, ITGB7 and TXK.

[0021] In order to further unambiguously identify all CD8 cells, the present invention in another preferred aspect thereof provides
the equivalent analysis of the genes GNGT2, CRTAM, IL2RB and ZBTB32 among the CD3 positive T lymphocytes, as these
markers are capable to segregate between CD8 and CD4 positive cells. This analysis is preferably performed simultaneously or
subsequently to the analysis for the CD3 phenotype of the T-lymphocytes. Equivalently, FLJ00060, FLJ38379, PPP6C, CD226,
ZBTB7B and TNFAIP8 are capable of positively identifying CD4 expressing cells in whole blood and segregate between CD4 and
CD8 positive CD3 positive cells.

[0022] The present invention provides the surprising finding that in particular regions of the gene for CD3,

the so-called "TLSDRs" (T lymphocyte specific demethylated regions), the CpG motifs are almost completely demethylated (i.e. to
more than 90%, preferably 91%, preferably, more than 92% and most preferred more than 95%), whereas the same motifs are
completely methylated in all non T lymphocytes. Thus, these regions and the diagnostic uses thereof also provides a valuable
and reliable tool for a diagnostic analysis according to the present invention. The TLSDR according to the present invention are
located in amplicon No. 1405 (SEQ ID No. 6), amplicon No. 1406 (SEQ ID No. 7), and/or amplicon No. 1408 (SEQ ID No. 8). All of
these amplicons are parts of the overall region of interest depicted in SEQ ID No.1.

[0023] In a preferred embodiment of the method according to the present invention, said analysis of the methylation status
comprises amplification with at least one primer of suitable primer pairs that can be suitably designed based on SEQ ID No. 1,
preferably oligomers according to any of SEQ ID No. 2 to 5.

[0024] Preferably, the amplification involves a polymerase enzyme, a PCR or chemical amplification reaction, or other
amplification methods as known to the person of skill as described below, e.g. in the context of MSP, HeavyMethyl, Scorpion, MS-
SNUPE, MethylLight, bisulfite sequencing, methyl specific restriction assays. With the amplification, the amplicon of the TLSDR or
any other region in the CD3 gene or any paralog or ortholog as described herein is produced that is a particularly preferred "tool"
for performing the method(s) according to the present invention. Consequently, an oligomer according to any of SEQ ID No. 2 to
5 or the amplicon as amplified by a primer pair as mentioned above constitute preferred embodiments of the present invention.

[0025] The person of skill will furthermore be able to select specific subsets of CpG positions in order to minimise the amount of
sites to be analyzed, for example at least one of CpG position 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 of the amplicon No. 1405 (SEQ ID
No. 6), amplicon No. 1406 (SEQ ID No. 7), and amplicon No. 1408 (SEQ ID No. 8).

[0026] The positions are numerically counted from the 5'-end of the amplicon as generated and analysed. Preferred are
combinations of 4, 5, 6, or 7 positions, which are producing enough information in order to be informative in the context of the
present invention.

[0027] In order to analyze the methylation status of CpG positions, any known method to analyse DNA methylation can be used.
In a preferred embodiment of the method according to the present invention, the analysis of the methylation status comprises a
method selected from methylation specific enzymatic digests, bisulphite sequencing, analysis selected from promoter methylation,
CpG island methylation, MSP, HeavyMethyl, MethyLight, Ms-SNUPE or other methods relying on a detection of amplified DNA.
These methods are well known to the person of skill, and can be found in the respective literature.

[0028] In a preferred embodiment of the method according to the present invention, said method is suitable for routine
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application, for example on a DNA-chip. Based on the above information and the respective literature, the person of skill will be
able toadjust the method a above to such settings.

[0029] In another preferred embodiment of the method according to the present invention, the identification comprises a
distinction of said T-lymphocytes from all major peripheral blood cell types or non-blood cells, preferably, but not limited to, CD14,
CD15,CD19, and CD56.

[0030] In yet another preferred embodiment of the method according to the present invention, the sample is selected from a
mammalian body fluid, including human blood samples, or a tissue, organ or cell type blood sample, a sample of blood
lymphocytes or a fraction thereof. Preferably, said mammal is a mouse, rat, monkey or human. The samples can be suitably
pooled, if required.

[0031] Another preferred aspect of the method according to the present invention then further comprises the step of concluding
on the immune status of said mammal based on said T-lymphocytes as identified. The general lymphocyte population can be
quantified and either be used as a benchmark to relatively quantify further detailed subpopulations such as the CD3CD4CD25
positive regulatory T cells (als bezugspunkt) or it can be used to finally detect this population to determine the overall immune
activity status.

[0032] In yet another preferred embodiment of the methods according to the present invention, the mammal suffers from or is
likely to suffer from autoimmune diseases, transplant rejections, cancer, and/or allergy.

[0033] Yet another preferred aspect of the present invention then relates to the use of a kit for identifying and/or monitoring

CD3* CD4*, and/or CD3* CD8" T-lymphocytes in a mammal according to the method of present invention as described herein.
Said kit comprises a) a bisulfite reagent, and b) materials for the methylation analysis of CpG positions as comprised by the
amplicon No. 1405 (SEQ ID No. 6), amplicon No. 1406 (SEQ ID No. 7), and amplicon No. 1408 (SEQ ID No. 8). The positions
consist of positions 1, 2, 3,4, 5, 6, 7, 8, 9, and 10 of amplicon 1405, CpG positions 1, 2, 3, 4, 5, 6, 7 and 8 of amplicon 1408 and
CpG positions 1, 2, 3, 4, 5, 6 and 7 of amplicon 1408. Most preferred are 5, 6, or 7 or all positions on said amplicon.

[0034] In summary, using the CD3 marker, the inventors very specifically identified (but not differentiated) both CD3/CD4 positive
as well as CD3/CD8 positive naive and memory T lymphocytes. Using the marker CD8beta, for example CD8 positive lymphocytes
could then be distinguished from CD4 lymphocytes. This, when using a combination of the present marker(s) and the CD8beta
marker, CD4 and CD8 cells can be specifically distinguished. This was not possible before the invention, since all CD4 looked
identical to non-T lymphocytes.

[0035] The invention will now be further described based on the following examples and with reference to the accompanying
figures and the sequence protocol, without being limited thereto. In the Figures and Sequences,

Figure 1 shows the differentially methylated gene region as found for CD3 g and d and are indicated by red lines as "blast hits".

Figure 2 shows the analysis of amplicon No. 1405 (SEQ ID No. 6), bisulfite strand 2, sequencing direction: forward. Relevant
positions are indicated in bold.

Figure 3 shows the analysis of amplicon No. 1406, bisulfite strand 2, sequencing direction: reverse. Relevant positions are
indicated in bold.

Figure 4 shows the analysis of amplicon No. 1406 (SEQ ID No. 7), bisulfite strand: 2, sequencing direction: forward. Relevant
positions are indicated in bold.

Figure 5 shows the analysis of amplicon No. 1408 (SEQ ID No. 8), bisulfite strand: 2, sequencing direction: forward. Relevant
positions are indicated in bold.

Figure 6 shows the regulatory regions of the y,d-T-cell receptor, including regions Nr. 1405 1406 und 1408 on chromosome 11
(NCBI36:11:117714000:117730500:1). Exon sequences are underlined for CD3 8, and double underlined for CD3 y. CGs are in
bold. SEQ ID No. 1 shows the sequence of the region as considered to have a specific methylation pattern in CD3 cells.

SEQ ID No. 2 to 5 and 9 show the sequences of oligonucleotides used in the lllumina Chip-Fragment assay for CD3y and CD3&
and CD3e.

SEQ ID No. 6 to 8 show the reference sequences of amplicon No. 1405 (SEQ ID No. 6), amplicon No. 1406 (SEQ ID No. 7), and
amplicon No. 1408 (SEQ ID No. 8).
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SEQ ID No. 10 to 38 show the sequences around the CpG positions as analyzed in other preferred T-lymphocyte markers of the
present invention according to example 2.

EXAMPLES

Example 1 - CD3-Analysis

[0036] The inventors have purified various blood subsets, including CD3/CD4, CD3/CD8 naive and memory T lymphocytes,
CD56 natural killer cells, CD19 naive and memory B cells, CD14 monocytes and CD15 granulocytes. DNA from the purified cells
was bisulfite-treated and analysed at various CpG dinucleotide motifs. The inventors then compared the methylation status
(finding C as for Cytosine that was methylated in the original sequence versus T for cytosine that was unmethylated in the original
sequence).

[0037] The data showed various CpG motifs and areas in the CD3 y, & and ¢ that were demethylated in all CD3CD4 and
CD3CD8 cell types while methylated in all other blood cell types. The differentially methylated gene regions as found for CD3 v, &
and € are shown below in Figure 1 and are indicated in bold as "blast hits"

[0038] The data, as observed with lllumina Golden Gate technology, show that all CD4 and CD8 positive memory (0.06 and 0.06
respectively) and naive (0.03 and 0.06, respectively) T cells are subject to much lower methylation rates than all other tested cell
types, including CD15 (0.92), CD14 (0.90), CD19 memory and naive (0.81 and 0.67, respectively), CD56 (0.86) positive blood
cells as well as cells derived (0.78) from non-blood tissues. The experimental results are further depicted in the following table.
Table 1: Methylation analysis results

Gene {Chr.{S1 S2 S3 sS4 S5 S6 S7 S8 S9 S$10 S11 S$12
n=12; n=>5; Pool; Pool; {Pool; {Pool; jPool; jPool; {Pool; {Pool; (5 jPool; (5 {Pool; (5

female imale {female {(5 (5 5 (5 (5 (5 male) male) imale)
male) {male) imale) ymale) jmale) jmale)
CD3Di11 {0.8 0.6 06 0.9 0.9 0.9 0.0 0.1 0.1 0.1 07 038
0.9 0.7 0.7 0.9 0.9 0.9 0.1 0.1 0.2 0.2 0.7 038

CD3G{11 {0.7 0.6 0.7 0.9 0.9 038 0.1 0.1 0.1 0.1 038 0.9

04 0.6 0.5 0.7 0.8 0.7 0.1 0.1 0.1 0.1 0.3 0.6
S1 = ovarian tissue, S2 = whole blood, S3 peripheral blood mononuclear cells, S4 = granulocytes, S5 =

monocytes,S6 = NK cells, S7 = naive T helper cells, S8 = memory T helper cells, S9 = naive cytotoxic T cells, S10 =
memory cytotoxic T cells, S11 = naive B-cells, $12 = memory B-cells., Chr = chromosome

[0039] The data showing the high specificity were obtained using a lllumina Golden Gate technology, with the following genomic
CpGs regions analysed

CD3y
cg15880738 (SEQ ID No. 2)
(+1)AGCTGCTGCACAGGCTGGCTGGCTGGCTGGCTGCTAAGGGCTGCTCCACG cg07545925 (SEQ ID No. 3)
(+1)CGGAAAAACAAAAGGCAT CTGCACCTGCAGCCCTGCTGAGGCCCCTGCTG

CD35
cg24841244 (SEQ ID No. 4)

(-1) ACCCAGGCTGATAGTTCGGTGACCTGGCTTTATCTACTGGATGAGTTCCG cg07728874 (SEQ ID No. 5)
(-1) TGGAACATAGCACGTTTCTCTCTGGCCTGGTACTGGCTACCCTTCTCTCG

CD3¢
cg24612198 (Seq D No. 9)
AGTCATCTGTTTTGCTTTTTTTCCAGAAGTAGTAAGTCTGCTGGCCTCCG
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[0040] Since the lllumina technology does only allow the analysis of a single CpG (or rather 2 CpGs per gene locus) the
inventors verified the methylation properties using bisulfite sequencing. For that, the inventors bisulfite treated the samples using
the Qiagen EpiTect kit, and sequenced the samples using an ABI 3100 prism sequencer. For data interpretation, the KB base
calling software supplied by ABI was used.

[0041] While not providing entirely quantitative results calculating the percentile of methylated (i.e., CG signal on the plus strand
sequence) versus unmethylated (i.e., TG on the plus strand sequence), the data were unambiguous for the purified cell types. All
T-lymphocytes were overwhelmingly demethylated at all CG positions analysed, whereas all other analysed cell types were
methylated at identical positions.

Example 2 -Analysis of additional markers in analogy to CD3

[0042] In order to identify further suitable markers distingushing and monitoring T-lymphocytes, other markers in addition to CD3
have been identified and tested through methylation analysis. It was found that methylation in the CpG positions in the genes for
SLA2, CHRNA3, C16orf24, LCK, FASLG, CD7, SIT1, IL32, CXCR86, UBASH3A, GRAP2, ITGB7 and TXK can also be used in the
context of the present invention, as these markers are also able to identify CD3 positive T lymphocytes.

[0043] Furthermore, other markers have been identified that identify the subset of the CD8 and CD4 positive cells in the group of
CD3 positive T lymphocytes. The genes for GNGT2, CRTAM, IL2RB and ZBTB32 have been found to segregate between CD8
and CD4 positive cells. Equivalently, FLJ00060, FLJ38379, PPP6C, CD226, ZBTB7B and TNFAIP8 are capable of positively
identifying CD4 expressing cells in whole blood and segregate between CD4 and CD8 positive CD3 positive cells.

[0044] The following table 2 summarizes the lllumina-data as obtained for the above markers at selected CpG positions. It can be
seen that several other markers can be used in order to selectively identify CD4+ (for CD3+ lymphocyte subset-identification),
namely FLJO0060; FLJ38379; PPP6C; CD226; ZBTB7B and/or TNFAIP8, in order to selectively identify CD8+ (for CD3+
lymphocyte subset-identification), namely GNGT2; CRTAM; IL2RB and/or ZBTB32, and in order to selectively identify CD3+
lymphocytes, namely CD3D; CD3G, and/or CD3E, and/or SLA2,CHRNA3, C160rf24; LCK; FASLG; FASLG; CD7; SIT1; IL32;
CXCR®6; UBASH3A; GRAPZ2; ITGB7 and/or TXK, as shown with selected CpG sites as preferred examples. Based on the table, the
person of skill will be able to extend the teaching regarding CD3 as herein to these markers and their CpG sites.

Table 2: Illumina-data as obtained selected markers at CpG positions Chr. = chromosome

RCST23  BCST24
BCST1 BCSTL BCST21 BCST22 CTL CTL
i 9

BCST2 Taoaive Tmem  naive mem BCST2 BCST2 Muan
SEQID  Qvar Granu-  Mono- 0 {CD4+C  (CD4+  (CDS-C  (CDS-C 5 6 Value Delta
CDi+ No./ Tissue Whole  PBMC locyte  cyte NK D27 CD27+ D27+ D27+ Bnaive Bmem Target Mean Meth
marker  Gene  Ch Accession (mean, Blood  (Pro-  (CDIS (CDI4 (CD56 +CD4SR CD4SRA CD4SRA CD4SRA (CDI9 (CDIS Cell  Value (Target-
Cpeil) Name ¢ Na n=12) (Pool)  mega) +) +) +) At) K] +) - +) ) Type  Rest  Resp)

10/
cg03602  FLIOOD NM_0332
500 60 19 061 0802 0728 0779 088 0851 0873 0.235 0279 0521 0687 0656 0747 0257 075 0493

1
<gl6173  FLII&3 XR_00102
109 k0

2 6l 0614 0.675 0718 0§33 0844 0.7%4 DAY DATED 0341 0.383 0418 0.385 o3 U.599 0.486
12/
00620 NM_0027
034 PRRCC 9 213 0681 061y 0692 0801 0851 0836 0.107  G16Y 0269 0420 0404 0502 0138 0603 0465
13/
cgl3164 NM_006
537 COR6 18 661 0458 0470 0308 0582 USST 0601 0029 071 D351 US43 0366 0501 005 0494 043
14/
cg0l782 ZBTB?  NM_0IS8
86 B 1ol 0789 0725 0726 083 0800 0886 0190 0428  DFIS D864 0586 0414 0309 0T 044
15/
07085 TNFAI NM_0143
380 Pg 5501 0728 0579 065 087 0733 079 010 0106 0288 014R 0309 0208 008 0528 0419
HCS123 BCS124
BCSTI BCSTI BCSIZI BOSIZZ CIL CIL
3 9 BCST2 Tmaive Tmem naive mem  BCST2 BCST2 Mean
SEQID  Qvar Granu- Mono- 0 (CD&C  (CDAr  (CDBC (CDRIC 5 6 Value Delta
cng+ Mo ¢ Tissue  Whole  PHMC loyte eve NK D27 CD27+ D27+ D2+ Buosive Bmem Taget Mean  Meth
mocker  Gene  Ch Accession (mean, Blood  (Pro-  (CDIS (CDI4 (CDS6 +CD4SR CD4SRA CD4SRA CD4SRA (CDI9 (CDI9 Cell  Vahe (Target-
CpID  Name ¢ No Re12) (Pool)  mega) i) P 4 Ay M 9 ) 4 Y Type Rest  Resy)
167
@l7839  GNGT NM_0314
sl 2 17 98 0779 0629  O6R%  ON8  UKGT 0207 0340 0362 DO 0NIY BRSE 0722 0104 06k 054
17
22512 CRTA NM_0196
531 M n 042 0651 06 0709 0835 015 05 0363 060 0079 D082 0I% 0336 008 0559 0478
187
<a2b757 NM_0008
673 IL2RB 22 782 0799 0662 0752 0878 09 0092 0573 0086 0157 0061 04l 0403 0109 0555 0446
08530 ZBTE3 19/
%1 2 19 NM_OI43 0823 0736 0791 0912 0826 0674 0563 QIS3 0303 0085 B4R 0140 0098 G637 0442



CD#+/
CDR+
marker
CpG-ID
cg24841
244
g07728
874

cg15880
738

07545
925
cg24612
198
<g04759
756
g22670
3
cg09830
866
g1 7078
393
cg10161
21
500071
250
£02473
123

cg15518
883
cpig3s0
351
g25226
014
cg13578
652
25712
380
cal19812
619

g02600
394

831

SEQID

No.7
Gene  Ch Accession
Name ¢ No

200

NM_0007
coa 1 323

21

NM_0007
CD3ID 11 323

22

NM_0000
cpIG 11 730

23

NM_0000
cD3G 11 730

2

NM_0007
CDIE 11 3.2

25

NM_0322
SLA2 20 147

26/
CHRN NM_0007
A3 15 432

2
Cléorf  NM_0239
2 16 330

28

NM_0053
LK 1 567

21

NM_0006
FASLG 1 391

300

NM_0006
FASLG 1 390

kit
CDT 17 NM_0061

376

32

NM_pi44
s w0z

33

KM 0010
W32 16 1263L1

34
CXCR NM_0065
6 4.1

3
UBAS NM_0189
HA 20 612

38

NM_0048
GRAP2 22 102

37

NM_0008
ITGBT 12 891

3

NM_U033
TXK 4 28l

Over
Tissue
(mean,
n=I2)

0.783

0.854

0.714

0.370

0493

0.807

0.704

0.659

0.811

0817

0332

0.702

0.564

0.633

0819

0.775

SEQUENCE LISTING

[0045]

<110> Epiontis GmbH

0683

0616

0552

0.485

0673

0.629

0.575

0.587

0.498

0.681

0481

0444

0.602

0576

0.727

0.682

0.545

0563

0.754

0.647

0.666

0.697

0.602
0.767

0.548

0475

0.639

0.785

BCST1
8

Granu-
locyte
(CDIS
B

0917
0911

0.874

0911
0.842

0920

0.871

0942

0.824
0.8711

0.867

BCSTI
9

Mono-
cyte
(o1
+)

0.901
0.501
0.876
0.771
0.793
0.925
0.938
079

0.384
0892

0.838

0.398

0.885

089

0.703

0.897

0.909

RCST2
0

NK
(€56
+)

0.357
0881
0836
0.739
0698

0711

0.068

0.07%

0339

0.9033
0.658
035

0.169

0.645

0.082

BCST21
T naive
(DT
m7
+CDASR.
A1)

0.025
0.128
0.061
0.133
0064
0.363
0.122
0.041
0.05

Q.051

0.061

o102

0.296
0.028
0.027
0.097
03374

0.036

BCST22
T mem
(CDA+
CD27+
CD4RA

-)

0.057

0.149

0.091

0.149

0.036

0228

0.180

0.056

0.037

0.069
0328

0.142

0.169

0.046

0.04

0.093

0275

0.075

BCST123
CIL
naive
(€D8IC
D27+
CD45RA
+

0.057

0.075

0.093

0.132

0.013

0.036

0.088

0.139

0.168

0.035

0.089

€051

BCST24
CcIL
e
(CD8IC
D27+
CD45RA

9

0.058

0.155

0.103

0131

0.051

0.211

0315

0.058

0.051

0372

0.158

0192

0.193

BCST2

B naive
(CD19

0673

0.744

0811

0303

0.206

0.756

0.456

0353

0.391

0.767

0.258

0,602

0.179

0376

BCST2
6

B mem
[et]
+
0.810

0.807

0.510
027
0.441

04144
5208

0.81

0373
0.406
0514
0673
0310
04337

0484

Mean
Value
Target
Coll
Type

0.049

0.152

0.087

0.132

0233

0177

0.047

0.041

0.065

0.08

0.243

191

0.202

0.078

0.038

0.095

07

0.129

<120> Epigenetic markers for the identification of blood sub-cells of type 1

<130> FB20882

<160>

<170> Patentln version 3.4

<210>

38

1

<211> 16501
<212> DNA
<213> Homo sapiens

<400>

1

Mean
Valug
Rest

0.771

0.814

0.788

0.562

0.802

0.746

0.588

0.566

0.543

0.752

0697

0.704

0567

0521

0.565

a4

0.594

Delta
(Turger-
Rest)
0721

£.661

-0.701

-0.568

~0.541

-0.524

-0.516

0.463

-0.509

-0.506

-0.502

-0.488

0483

0470

-0.467

0465
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agatgacatc
cccagcactt
tggccaacat
cacatgcttg
agacagaggt
agactccatc
gagcgggata
gcaggagcaa
ggggaaaggg
agcagggccg
ctctgagtct
atgacatcat
ggatgaggca
tgggaacgtg
agccaggatg
agatgaagga
cacgccttge
tattggctga
ctcaggttca
gatctcggag
tcaaggaagg

acccagcaat

tattgaaaat
ttggaggetyg
gatgaaaccc
caatccecagce
tgcagtaagc
tcaaaaaaaa
atgtgcttta
gccagagaca
atacgaaagg
tagagttgag
tggtgagaaa
ggaaacttct
gccaaaaccce
gtggcgcaga
tggcgagaga
agaaacaggt
ccaggagcct
gcaagaaggg
cttgttcega
gggctaagag
gccccageag

gaactcceca

atceccectgtet
agtgagtgga
tgtctctact
tactcaggag
caagatcatg
aaaaaatccc
attggtgaag
ggtcctggeg
ggcttaggtg
gccatccect
ctagtcccag
gtgeggetygg
taaaagggtt
ccecttecacece
ctgcccaaca
aggtaggagg
taagaagcce
aaggtacagt
gcccagttte
aggagaagag
gccctgacga

gtaggaccct

cagccaggtg
tcatttgagg
aaaaatacaa
gctgaggcag
ccacagcact
tgtctcaaac
ggtttctgat
aaaggaagct
agacctcctt
tagcagcagt
ggcecettgt
gctcectgaac
gtgataggga
agggagcect
cactgtctgt
gcgagatcce
aggcacctge
tggtaatgge
ctccaaggtg
aaaacggtca
tgagagctcc

tcccacgtge

cagtggctca
tcaagagttc
aaattagctg
gagaatcact
ccagcctgag
tcctgettte
ccccatttat
aaaatggtgce
acagctagtg
gggactttgt
tgtctctgec
acagcagcct
ctggagtcaa
gtgggctaga
gtgaggcaga
aagcaagtca
tgagtgaaag
tgcttctaga
gctgtactga
ggaggcaggg
tgcctgacct

aaacagcatt

tgcctctaat
gagaccagcc
aacttggtga
tgactccagg
caacagagca
caggtagatg
catgcagaag
ctttgataca
gcacctggtec
tacacacacc
actcccattc
gccctegget
caagtagctg
aacaccagac
ggaaggaagg
ggacaactcc
aggatatatt
agccaccagt
gcatcatctce
ttagaactct

ctccagtcac

cagtgtgagc

60

120

180

240

300

360

420

480

540

600

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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ctctetatee
tagacctggt
catcaatggc
atgagtgata
ttgcaagagt
cataagctca
tgctctgete
gactcccaaa
ggctggatce
gttgagagcc
ttatgccaaa
acaccttect
cttttgggac
catgacccct
aaatctggct
ccatateccct
agggttcagg
tatatczgtc
cagtcttgta
attgcaattc
taaaggggaa
ctgecggaago
atcaagagag
gtcaaggggyg
aagaggaccc
tgatgaggag
gaacattcct
ccecagecatce
gctccattga
atggcetgtgg
gaacgggacc

aggaaaaaaa

ccacttacce
cattectcaa
ctagcagatg
tgaacacaca
aactcccagce
ctggtacaca
ttccactaac
gcaaggagca
agctccacac
tttaagatca
acccaaactt
ccaccctgea
cttgaacaag
actgctetgt
tgtaccatta
ctctagccag
aagcacgtac
ccattacacc
atgtctgaga
acaaacactc
aaaatatcac
tcatacttaa
acagaagtca
acatgaggat
ctcagagcag
tagggggage
cgattggaaa
tacaacactc
caaccaagaa
gtggagacca
agggcaaatce

ttttattgaa

tcectteatt
cagagcttgt
ggactgtgag
agttctttca
tgagactaaa
cacacacaca
ccccagacag
gagtggcaat
agctctggca
gggaaccatc
caatzagacc
tcctaaggaa
gtggtgggee
cttgctgagt
caatagtgac
aaagttctca
ttcgataatg
tatatattcc
gcagtgttee
tgtcctcaag
agttggagac
cagagaccat
caagaaaaag
gccattcaag
gattgaccca
acggaccact
tgtctgcatt
ccacttcage
agcggggete
gctggtttac
ccatgtacag

teccatcccta

cctgectect
gtgtcggecag
atccaccctc
acagtcaaag
cctaccacca
cacacacaca
cctteecagte
gacatcagtg
cactgtgggg
ctetgectee
ctgggagaaa
tcecetgggaa
aaacctctca
taagctctcet
ctcactttgt
catccagaag
aacttgcacg
tcgtgggtce
caccgttece
ttcctctata
agctctttga
tttecectggte
ccttcagaaa
cagaggacag
agcaccttce
gaagcacctyg
ttttcttcaa
ttcttatcet
tcaacactga
cagcccceciga
ttttecacce

gagctectea

tcecetcaac
ctagaagaac
ccacacccte
ttctaggagt
gcccecattee
cacacacaaa
tcatgtccag
acaatgatgc
gaagggagga
tagggcaacce
ggectggtga
gagccaagaa
cccaaccaaqg
cttccacttt
ttagagaaca
ccctatccat
gtagattett
aggatgcgtt
tctacccatg
ggtatcttga
tctgcaccaa
caggacagtt
gttceccace
gtcttgggge
tggaaatgaa
gaagatgtgg
ggaaacatct
catccttect
agcctttecce
attatcagcc
ttggttagaa

caagtcaagt

gctcacctga
cagagageaga
agaagtctgc
ctttaggaga
ttagctggtyg
cacactctca
caaagcagaa
cagccacggt
gagaggagag
cttagatcte
tgggcttgee
gtaatctcag
gctgecagtaa
gaaggtccece
gatgggttca
tccaacccaa
tgtccttgta
ttceccaggte
tgatgctggt
aggggctcac
gcectttgtt
tatggcttce
aactgcaggg
cttggtgcaa
tccagaccac
aaagacagaa
aattccactt
cattgecect
agggcecaggg
aagtggtcca
ggaggagaac

cttgtgggag

1380

1440

1560

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
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acttttaggg
ctgagcacat
agtggaggct
gcatcttcta
tatgcatgta
cctcttecagg
gtgaccattg
ttttaaaact
aaatcttcce
gctaggacat
agaggcecatce
attcaggtac
gacattctag
cagactctat
gaagctagca
ggttggaggy
accctectge
teattctttt
tcctggecte
gccaccgtge
ctcaggtcce
taccaggcca
aagccaggtc
gtaccggaaa
gttgatggtg
tgtaaattge
ctttagcgte
tcgaagccce
catggaggct
gecttettgte

ccaatactge

ctggaggtga
ctccacaggce
acattcattc
gaaaaccctg
tcctcaggga
gatctgtctc
gacccagttt
gaaattggca
tcecgtectge
gcctecaggg
aggcctaaaa
atacgtactg
gcecacatge
gctacatcct
ccgagaagca
cagtggcatg
ctcagcctct
gttttttgta
aaaggatcct
ctggcaagaa
ttccecccacce
gagagaaacg
accgaactat
gaggagagtg
ggaaattttc
tctatctctg
cctattgaca
ttgagagaag
gatctttcte
agtgggacgt

ctacctgtgg

gtgcagcaac
cacagaggca
atcctggget
aaacagctgt
gacacatgca
cagtggaaat
gcttagtgtt
aactgagatg
tcaacctaaa
atgacataat
ggagtagtgc
agctatttte
acccatggcet
geacctgeee
cttttttttt
atcacagctc
caaatagctg
aagatagagt
cccacttcgg
acactttcaa
cacctggagt
tgctatgtte
cagcctgggt
ggggaggaac
agagtyggggg
agcagggagc
atgcaaccac
ccgteggece
aggacccttce
tgggctttag

ggCCt gggcc

attccagatg
ctacagtcta
tcacactaag
tgctcacact
catcaaatge
cctgagtgee
gaaggggtte
agttaaaatc
gttaacttct
catggccaaa
aggaagctgt
tgcagatctce
ggagtcagtce
tcetgacace
tttttgagat
actgaagcct
ggactacagt
ctcatcatgt
cctcccaaag
gtgggcctca
agccttacct
catctececag
gagagctgce
tagaagatgt
tgggctaggg
tggcagagaa
atttacacac
catagcgcaa
actaggcagc
agaccccagce

agccataaaa

cagtgagtte
tgectecaaa
tcccaaattt
tctgaagcag
ttcacgtecct
ctagtgcage
ctecggacatg
ctaccatgta
cttaaagcat
caaacaagag
gctcccatgg
tggcctaagg
aaagccaaga
cctggggtge
aaggtctcac
tgaaatcccg
tgtgcaccac
tgctcagact
ctctgggatt
cteccecatcag
tycgagagaa
cggaactcat
ctccectage
ctgcttctet
gtagggtagg
tatggaaaag
aacctaaaca
gccgtagcag
cagggacacc
cagagatttg

tttttcagag

ctctgacage
cacagggaaa
ggatacaaga
gttggaagta
acagtcgcegt
caactattag
ggactttcca
acaaccccte
tcacataagt
tcctgattee
ccagtccecag

ccttcetgaga

gectgtttea

ctggtgaact
aggttgccta
ggctcaactg
catgcctggce
ggtctcaaac
actggtgtga
taatgtccct
gggtagcceay
ccagtagata
tgactcacag
gctttctgee
aaggaagceqg
gtggcctgaa
ctgccacatc
ctagatttct
agatctagca
aatcctgggt

tcttattcca

10

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100
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ttagtaccat
ctcattazgg
cggtgagaca
gctgcagtta
atcttgtgcc
gctgagggag
tgtgctggee
ctcaaaagaa
ggctgaggca
acccecgtcte
cagctactca
gagctgagat
aagaaaaaga
tccatttgga
aacaacaact
ttatctcect
ccctgtgeaa
accltcacce
cctgctgete
ccccagccco
ctggctgceta
gaagggectg
ggtctggaag
tggtatcecct
tggaggctct
cttgtctetyg
ccatcttaga
atatgttcce
agttgggcag
atgaggaaat
agattagttt

ctccattgga

tattaggatt
ggtagttatt
aatggacctt
gactgtcact
tggeeacataa
ataggggcct
tgtcctegga
tagtgaaacc
ggtggatcac
tactaaaaat
ggaggctgag
agcgccactg
aaaaaaaagt
ggtccagece
agcaacaagt
catgaagaaa
gatgagtctc
tecttaacgg
acacttgcag
aacagtgatg
agggctgete
gctgtectca
cctggggaag
aaccttcagce
taactgttct
aaaaatgcaa
tttgaatgca
tacttcagag
ttggccaatt
aaaaatgaat
tcatggtgce

ctatccaata

caaacaagat
aataataata
tttcecectgt
tacctgggga
cgggagetet
gagatcctgg
attgttccac
aggtgcecgtg
aaggtcagga
acaaaaatta
gcaggagaat
cactccagcc
gaaaaaaatt
caagcatctg
aacaactggc
cggtcocecagg
tgagtgggaa
aaaaacaaaa
cagagggtgg
ggtggageea
cacgcttttg
tcetggetat
ggctcaaggg
ctacctctge
ctgetagaga
acagagtact
gcccaaaagg
ctgggggcta
ggtcaacaaa
aaaacactta
agactgagtg

ggaagtggat

atttgcatgg
taattgactg
ggcctacgag
cagagtcatg
gcacattttt
acattcagtc
ctattgcectt
tctcacgecet
gttcgagacce
gcegggettg
cgcttgaacc
tgggcaacaa
cctgaatgaa
agagtccctc
tacgatccta
accatctece
tccagcacte
ggcatctgeca
aggetcetggg
gtctagetge
ccggaggaca
cattcttett
aagagcccat
tgtcacctta
gaaacagtgt
taaatggctg
gcataggcca
gcagtcgacc
gatgggtgag
tgctctacag
tacagtatag

gaactgggtt

tgccteacge
acaggcaata
gatctgaaac
cetgtettge
gttggctcac
cgggctetgg
ccaggcgect
gtaatcccaa
agcctgacca
ctggcacgca
ccggaggtgyg
agtgagactc
ggcctggact
ctaaattcat
acaactaatg
acccagcatce
tctcoeoctett
cctgcageea
ttecttgectt
tgcacaggct
gagactgaca
caaggtaagg
cactagtgag
gagttcaaag
cccatggaqgqg
aagagaggac
agaaactaaa
taggaaatgt
accctaatat
aactcatagt
tatgggtgcee

gatgcctgga

atcatatgtg
ttgagcctece
tcticacget
tcactgectgt
tgactgactg
ccectgaaaa
ctttcatgat
cactttggga
acaaggtgaa
cctgtaatet
aggttgcagt
tgtctcaaaa
gaggtggett
tacctacagce
acagggacat
cattgcggtt
ctteccccace
tgctgaggece
ctctcaaagg
ggctggetgg
tggaacaggg
gecctactagg
acaggaatat
aagggcaaaa
agéaggaatc
cctgttaccg
aggaaaaagt
ccattcactce
gtgatatgce
ctecattggag
tgcatgaata

gtctggacat

11

5160

5220

5280

5340

5400

5460

2520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020
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cctgggaaag
ggagctgaag
attccaggaa
cttggaaacc
ttaaagagag
gaatatgcat
tgaaaattgg
aagacatttg
taagaataaa
gatgatgagt
caagagcaca
ggcactggee
aacttcegtg
gtgatgaccg
agagaaatge
tgggtgaggt
ctctggatcce
gggagttctc
tgtaatccca
accatcctgg
ggtgtggtygy
tgaacccagg
cgacagagtg
aactcttaag
gccaggcaca
catttgagcc
aaactacgaa
aagtgggagg
tgcacttcag
aaaaaactat

tctetgtett

ttaaaaccat
atggaacagt
agagataaaa
aagagagtag
cccactaata
catgggtgazt
tagaaggtga
gatgaggagg
tgtttttgag
agagcaaggt
gagaggaagg
acaaataggt
ttctaaaaaa
gttgggagac
aaggaaaagt
ggctgcatat
agcttggaca
atgccagcca
gcactttggg
tcaacatggt
tgggtgcecetg
agatggaggt
agactccgtc
tcctaaaagg
gtggctcatg
caggagttca
aattagccag
attgcttgag
cctgagtgac
gtcaatgatce

ctcteggtet

ggaatttgct
gagggcacca
ggagaatcaa
agagcttcta
taagaatata
ttagcacagt
aggtcaggtg
gagaaaagac
ggtgagagaa
cctggagttg
caacgttacc
ttataaaggg
tccaggtggg
ttgaagagga
caggtaaaga
catggaaaga
ccaatgagct
atccagaaat
aggtcgagge
gaaactctat
taatcccagce
tgcagtgagc
tcaaaaaaca
aaacctcact
gctataatcc
agaccaacct
gcatgttgge
ccecaggaget
agagcaagaa
agtgcaatct

tctgaccagg

gaagtcacac
attttaaggg
agagctgaaa
gaagaagaga
tttaaaagtt
ttcagcaggg
atgaggtcag
tgggtggtag
acttgagcac
atggtggaag
ctctaagacc
aaaggaagct
aggcaatgec
cagtgagagt
caacacaggt
gcatttgagt
atgtgtactt
gtggcaggga
aggtggatca
ctctactaaa
tactcaggayg
caacacggtg
aaacazaaaa
cagatatgca
caacactttg
gggcaaaata
atgcacttat
tgaggctgea
adaaaaaaaa
ccttecctga

tggtcaggag

aagtactatg
gcagttagag
taatcaaatg
attaccaaga
taagtctgcg
tattgtgagt
caagtgtaga
gtagaggagg
atttctagge
gacagagtca
aggagaaagg
aaaggagaza
acctgctgaa
ttagaataga
tgaggagcaa
tcagcagtag
gaacaactcc
cgggcatggt
cctgaggtca
aatattttaa
gctgaggcag
ccactgcact
aaaagaaatg
acattazaag
ggaggctagg
gggataccct
gccagetact
gtgagccatg
agatgtctca
atccaattta

aaaaactagt

tgaggaagag
aaaaaaaaac
tatgcactac
gtataaaatg
ggatgtggea
ggaagccaag
ctattcttta
aagtagagtc
taaaggagaa
agagtggggt
aagtgcaaac
ggacaataac
actgagctgg
attatttctg
ctctcaagece
aaaacctgag
tccactgtet
ggctcatgcec
ggagttcgag
aaattagtgg
gagaattgct
ccagcctggg
tggctatatg
atgtcaatca
gagggaggat
gtgtctacaa
tgggaggcetg
atcacaccac
aaaaaaaaaa
gaatgagggg

tagaaacctce

12

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880
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tttaactgtt
aacaaataaa
cgccetgeat
gaccgcctct
ccaaagctge
attcttgett
tcetcaccet
actaaaagat
ttcattcata
aatatctaat
aattgaattc
gttttgtttg
agtgcaglgg
ccacctcctg
attgtctgta
aggcaatctg
ccagtcaact
gacatccagg
gcctaaaggt
cagagtgttc
atgctaaccc
ttgccctcac
acaaactgcc
aactcacaga
aaaatcagaa
ccgtgcecte
agcacattga
cataggcatg
cctggggetg
ccagcaccat
agataacaaa

ataccaggac

tgtcttgeet
gttcctacca
gaggttctaa
ccctatcaca
atcttattca
actcttcaag
tggacaaaat
aatgtataca
aactttggaa
tattttaggt
zagtgccaga
tctgtttgtt
tgcaatottg
agtagctggg
gagacagggt
ccecacctceag
ctgagttatg
gtttttataa
tttggatagt
tggactggat
cccaaattag
tttaaatgcc
tgcaatctta
atttaagaaa
ccagctaaat
tceccgtgga
tgggttcacc
attgattgaa
ataccactag
cctgagteat
gccactectg

aaagatgaga

tttcteccat
tgttccagac
gacagttcac
cacactccac
gcetattcttt
gcccagacaa
taatagcttce
ttctattaaa
gcagcagttg
cataatagtc
tctctgtaat
tgtttttatt
gctcactgea
actacaggtg
ttcgeccatgt
catcccaaag
agacagattt
taaaaggatc
gcacacceac
aggcaatatc
tgtcagacecc
agctacaagt
aggattccca
gtgectgtact
gaaaagggca
attagaacac
aaccaggaag
tcattggeeg
tttcaaaget
tgccatgcat
tcactcatga

caaattgttt

ttgcteattt
actgcactgg
ttcttgtatt
ctctagecac
ctactcagaa
atgtcgtttce
tacccttrtt
ttaattgcat
attcttcata
ctcgttaaat
atgtctacca
tttttgagac
acctccacct
cataccacca
tgtccaggcet
tgctgggatt
gaggactaat
accaaggctg
tcettgeecag
cttacttaca
tacaggttaza
tcagggtacc
tgaccctect
tcctatttea
aggtctagga
atcgeccceca
ctccaccaag
cttgactgat
gcaatcctet
aaactcaggt
aattccaacg

attatcacct

attcatttge
atactgttca
tccattatac
actacctcte
tgactttcte
ctctattaag
tcatatgcag
atatgtttta
tcagcactct
ctttggatta
tgcaactcta
agctttaaca
cccaggctca
tgcceggeta
ggtgtctaac
acagglgtga
tgaaaagcta
aatattttat
ggcattagct
tatactacaa
gagcatggtt
ccagaccact
cattgataat
gttttattaa
gggtcccgaa
gcactctcee
tttttattga
cteaatctet
taccatatgg
atggtctaag
gttagaaaca

tgaattcaat

acattcattc
aaaataatcce
tttgactcat
ttgtectttt
tatctggtat
ctttccctga
tcatataagc
attttttecac
tttctttecat
aatctaattg
ctaccctaag
cctaggctgg
accattccte
atttttttgt
tecctgggete
gccactgcety
acttcectgg
aaggaactca
gctcaagaag
tacaattctg
cccaaccaga
cacatttctg
ttgctagaat
aaaataaaat
cacagagcct
acactctgee
ggtatcttta
aggatccett
ttggtcttga
gatccaccac
ccctecccagg

tgagtgattt

13

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

102860

10320

10380

10440

10500

10560

10620

10680

10740

10800
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agtctacaat
tcatcttgge
gctaatactce
gagaaatggc
acagtagtcc
atgtctctat
tagctaagca
tctcaaactg
ctctgtcaat
tgctgttage
agttttacce
ttggcgtcac
agcacctgaa
cactactcta
aatagaacca
gaagatggtt
gatgggaaga
gccaaggace
caagtgtatt
tttgctgtte
tattatcgcee
ctcaccctat
ccatggattc
cataaggtga
cttectgttee
gacttaagag
ccacagagga
cgaaccagga
gtcagaactyg
tcagcatttt

agtcgagagg

ccggaaaact
ctcaaataac
tatctctett
ttctttetat
tacaggagcg
tgtcaaccaa
tttaactggt
tgacccatga
ccttctettt
agtttcttac
ctactaatta
ccgagagceat
attttaacaa
atgatctcet
cggcttttct
cggtacttct
tgatcggectt
ctecgagggat
acagaagtat
tggtgagett
tgttctetta
tgaaaaacta
aagcaattca
gcagcagtga
agatacttcc
catcaagatg
aaagcctgcet
aaaacaactt
cattgaacta
cgtcecttget

taaaagaatg

aagtatagat
catggaaata
ctgtctttac
actcagactc
aacagtttag
atcagtgacc
ctcttacaqg
accagtaggt
agttcatcta
ctgtatagta
cagcaatgtc
gttagtaatg
gatceccatg
ggtatgcaga
catttcagga
gacttgtgat
cctaactgaa
gtatcagtgt
gtaatcccet
tttatctggg
atttcagctt
cagccagtce
gcactgagtt
gaactggagc
tggtagttag
cattgagttt
gccctccaca
tcgcaacctg
aatgcagcca
gttggggtet

ctcttagatg

actaccattt
cttcagggca
aggtactttg
agaatattga
aatgaatgaa
tgacataacc
agaagcagga
attggcgtca
ttctacccaa
tcttecraaat
tcttttatte
cagaatctcc
tgattcatgt
agcagggaga
aaccacttgyg
gcagaagcceca
gataaaaaaa
aaaggatcac
ttggtctgtt
gtgaaagtgg
gcctctttta
tgtaaaattt
gaatgaaggg
gcagtggage
actacatggg
tggcgcaagg
gcggcattat
aaggtttgte
ccatatctgg
acttcattge

agagatggga

tcatggattt
tctgaacaac
gcccagtcaa
cggaaatttg
atgacgggga
tgttceggge
ccctagtage
cctgggatce
agtgatctca
aacatgcccec
ttcacccect
cctececaga
gcacatcaaa
atttcagagg
ttaaggtgta
aaaatatcac
aatggaatct
agaacaagtc
tgttgtgaaa
aaatagatcc
aaatactgta
tgtttacctt
gttggggaga
atgaagagta
cttcceccagg
atcttccett
tgcagacagg
tcteectttte
ctttctettt
tggacaggat

ccacctgaga

ggatctttct
tccatgceea
tcaaaggtag
gcttectaca
tagagaggtg
agcttgcctg
tagggacaca
tgacgttagt
tcatctggta
aaaatcccaa
gacgcagata
actactaaat
gtttgagaaa
caagatcctt
tgactatcaa
atggtttaaa
gggaagtaat
aaaaccactc
ttaatcagta
tcaacagtaa
agatacttecc
tgggtgggct
cagaggtgat
tctagtette
aatcctgggg
gccectgeeac
caggagaaaa
cctacagtgt
gctgaaatcg
ggagttcgee

cecteagett

14

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

DK/EP 2199411 T3



tcctectace
tagttgggtg
atgttcacct
gcagtggec
tcaggagatc
aaaattagcc
ggagaatgge
ccagcctggg
agtaaaccct
agagcaaata
ttgaagcecce
tgacttctaa
atactaagta
atactcttgt
cccaatttat
caagcagact
gacattgctg
tcctatacag
taaatgaact
gaagaacaca
acaggcecatg
ctgaggtcag
atacaaaaaa
ctgaggcagg
cactgcactc
agagaaaaag
tgaagtaccc
attaatagag
tcgagaagat
ggactcagag
ccctegeaat

ggggatcagg

attatgtacc
aggctgtatt
gtctcaagat
acgcctgtaa
gagaccatce
gggcgtggtg
atgaacccgy
cgacagagca
tacatacaga
cacccatgea
tettgtggtce
caacaaggat
ttcttgigag
gtatatataa
tatgecattct
ctgttgccca
taattagtgg
gtaagaaact
aaagagaagqg
ctgagaggga
gctecatgeet
gaattcgaga
aattaaccag
aggaccactt
cagectggge
adaaaaagaca
actccaaatt
gatggaaaaa
gaccagtaca
taggtgggtt
tgcttctaag

gattgggacy

caatggaaga
tctctgagac
acagctccct
tcacaacact
tggctagcac
gcgggtgect
gaggcggage
agactcegtc
aaagtgaatc
gccagcacat
acttccagee
taactttgct
tagcttcttt
aactcttatt
accttgtgtg
atgaccagcet
gggtaaatct
gctaacagca
attgacagag
cacacgaaga
gtaatcccag
caagcctgge
gcgtggagge
gaacccagga
aacagagaaa
gagcctccat
ctcacatata
atgacttatg
gccaccttca
ctlcaatgee
tctageteece

tggtttgggg

gactgagttg
aggagaaagg
ctgtgaaaaa
ttgggaggcee
ggtgaaaccc
gtagtcccag
ttgcgtgage
tcaaaaaaaa
acaagcatac
aatttaagaa
actacccate
tgtttttgte
cactcaacaa
gttatttagt
gattctgttt
ctaccaggta
ttgggattga
taccagatga
actgaggtca
aactctcgac
cactttggga
caacatgatg
gcgcgectgt
ggtcgaggtt
gacteccgtet
cteccttgtece
aaaaacattc
actgtgetgt
aggaaaccag
aattctaata
ttcecetaage

tactcttttce

gtgcttcttg
atacttggtg
aaaaaaaaac
gaggegggca
cgtetttact
ctactctgga
cgagalcglg
aaaaaaaaaa
agctcaaaaa
agacaatatt
ctcaagagtg
ctttatgtaa
catgtttatg
attccatttt
cttttttgtg
aggggatgaa
ggggcatgtt
tgagatcagt
ggatctagtg
aggctgggca
agccaaaaca
aaactctgte
agtcccagcet
gcagtgagct
caaaaaaaaa
tctttecate
aataaacatg
cctttecage
ttgaggagga
aaggaccctt
ggctataagc

taaaaattct

ctagtgtgca
ttatcacagce
aaaaacaggc
gatcacgagg
aaaaatacaa
ggctgaggca
ccactgcact
aactatttta
aaaaattcac
accaatgcca
agcattgtee
atggactcat
tgctttatee
gtgaatataa
cagcttcaga
gaataaaaga
atttggaaga
ttgggtagaa
agcacaagtt
ctcactatag
ggtgaatcac
tctactaaaa
actcagcagg
gcgattgtge
aaagagagag
ctcaggacca
catcaaatta
ccctcaagga
attgaactca
gcatcaactg
atcagactct

ggggccatac
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12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520

14580
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tgattgtctt ggcctaggta aatatgaatt ttatgtatet gtaaatcetg
gcctcaagec atagagatge tgaatattaa tcttaaccta catttgaatt
tacactatta acattttggg ctaattaatt atttgtgatg aggggctage
taggagttat ggaagcatcc ctggecctcte tccaccagat gctggtagat
gacaatcaaa aatgtgtcca gacattacca aatgtgtcca aacatcacct
atcaccctta gttaagaacc actaacccat attaaccttc caatcaataa
cagaagttat gatttaatta atctatctga agtttctatc aggaacacag
attatttgtt ttttttgaac aaattgcaat ttttcttttt tcagtccagg
ctattcagtt cccagaatca aagcaatgca ttttggaaag ctcctagcag
agccctaaat ctagactcaa ggttcccaga gatgacaaat ggagaagaaa
gcaaatttgg gggtttctca aataaacataa aaataaaaac aaatactgtg
gccacctatt ggggaaaatt gtaaaagaaa aatgaaaaga tcaaataacc
gaatataatt ttttgtgttg taatttttat ttcgtttttg tataggttat
gctcaaatat tcagtgaaag ctctcecctec accgecatee cctgetacee
ttgccctctt cagagacaaa ttagtttcte tttttttttt tttttttttt
cagtctgget ctgtcaccca ggctgaaatg cagtggcacc atctcggcte
ctgcctectg ggttcaageg attctcectge ctcagectcc cgggcagetg
cacacactac cacacctggc taatttttgt atttttagta gagacagggt
tggccaaget ggtctcgaac tectgacctce aagtgatceg cccgecteag
tgctgggatt acaggtgtga gccaccatgc ctggtcttaa aaccagttte
ctctggaggt attctaggca tatatgagca cattctcaag tacatattat
cctatctttt agacaaatga tatcaaacta tacatcttgt gagattattg
tatgaagata ccattatatc ctttttaatg caaccatatt gtacaaatag
atttaacctg ttatctatca gtggatattt aagttggtag ttgcttccaa
ttacaacaat tctgcaatga ctaacattgt ataaatatca tttttaaaaa
gaagcataat gtacatgcca taaaatccac ccatcttaag tgatttcacc
aatttttagt aaatttaact aattgtacag ccattaccat aatccagcett
tetttttttt cttttetttt ctttttttte tttttttott ttttttgaag
ctctgtggee caggctggag tgcagtggcg cgatctcage tcactgcaac
tgggttcaag cgattctctt gecettggect ccegagtage tgagactaca

accacgcceca getcattttt tgtgtattte gtatttgtgt atctagtatt

tcagagecagg
tctcattate
ctgtgcatte
tgtccagtgt
ccagggcaaa
atcaatcagt
ggttgaaage
tgttctecte
agagactttce
ggccatcaga
tttcagaagce
cectggattt
aattcacatg
agtgaccctg
ttztttgaga
actgcaacct
ggattacagg
tttgctctgt
cctecccaaag
ttatatatct
ccteecttee
cataccatta
actatgattt
tcttttgete
taattgcatt
tgttctcaga
taggacattt
tggaatcttg
ctccacctece
ggcacatgee

tgtgtactta

14640

14700

14760

14820

14880

14540

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

gtagagacag ggtttcacca tgttggccag getggtctce aattcctgac ctcaggegat 16500

[e}

<210> 2

<211> 50

<212> DNA

<213> Homo sapiens

<400> 2
agctgctgca caggetggcet ggetggetgg ctgetaaggg ctgctccacg

<210>3

<211> 50

<212> DNA

<213> Homo sapiens

<400> 3
cggaaaaaca aaaggcatct gcacctgcag cectgetgag geeectgetg

<210>4
<211> 50
<212> DNA

50

50

16

16501

DK/EP 2199411 T3



<213> Homo sapiens

<400> 4
acccaggctg atagttcggt gacctggctt tatctactgg atgagttceg

<210>5

<211> 50

<212> DNA

<213> Homo sapiens

<400>5
tggaacatag cacgtttctc tctggectgg tactggetac ccttcteteg

<210>6

<211> 435

<212> DNA

<213> Homo sapiens

<400>6

50

50

ttattccacc tattaccttc caaacgcctce tttcataatc tcaaaaaaat aataaaacca

aataccgtat ctcacgccta taatcccaac actttaaaaa actaaaacaa ataaatcaca

aaatcaaaaa ttcgaaacca acctaaccaa caaaataaaa ccccgtctct actaaaaata

caaaaattaa ccgaacttac taacacgcac ctataatctc aactactcaa aaaactaaaa

caaaaaaatc gcttaaaccc cgaaaataaa aattacaata aactaaaata acgccactac

actccaacct aaacaacaaa ataaaactct atctcaaaaa aaaaaaaaaa aaaaaaaata

aaaaaaattc ctaaataaaa acctaaacta aaataacttt ccatttaaaa atccaaccce

aaacatctaa aaatc

<210>7

<211> 438

<212> DNA

<213> Homo sapiens

<400>7

ataaacctca ctcccatcaa taatatccct ctcaaatccc ttcccccacc cacctaaaat

aaccttacct tacgaaaaaa aaataaccaa taccaaacca aaaaaaaacg tactatattc

catctcccaa cgaaactcat ccaataaata aaaccaaatc accgaactat caacctaaat

aaaaactacc ctcccctaac taactcacaa ataccgaaaa aaaaaaaata aaaaaaaaac

taaaaaatat ctacttctct actttctacc gttaataata aaaaattttc aaaataasaa

taaactaaaa ataaaataaa aaaaaaacga tataaattac tctatctcta aacaaaaaac

taacaaaaaa tataaaaaaa ataacctaaa ctttaacgtc cctattaaca atacaaccac

atttacacac aacctaaa

<210>8

<211> 472

<212> DNA

<213> Homo sapiens

<400> 8

aatccctect aaattcatta cctacaacaa caacaactaa caacaaataa caactaacta

cgatcctaac aactaataac aaaaacattt atctccctca taaaaaaacg atcccaaaac

catctcccac ccaacatcca ttacgattcc ctatacaaaa taaatctcta aataaaaatc

caacactctc tcecctettet tccccaccac cttcaccecte cttaacgaaa aaacaaaaaa

catctacacc tacaacccta ctaaaacccc tactactcac acttacaaca aaaaataaaa

actctaaatt cttaccttct ctcaaaaacc ccaaccccaa caataataaa taaaaccaat

ctaactacta cacaaactaa ctaactaact aactactaaa aactactcca cgcttttacce

gaaaaacaaa aactaacata aaacaaaaaa aaaacctaac tatcctcatc ct

17

60

120

180

240

360

420

60

120

180

240

300

360

420

438

60

120

180

240

300

360

472

DK/EP 2199411 T3



<210>9

<211> 50

<212> DNA

<213> Homo sapiens

<400>9
agtcatctgt tttgctttit ticcagaagt agtaagtctg ctggcecteeg

<210> 10

<211> 50

<212> DNA

<213> Homo sapiens

<400> 10
cgeccagect cgcetgttctt atcttggcag cagattccga atgtcggctg

<210> 11

<211> 50

<212> DNA

<213> Homo sapiens

<400> 11
cgctcatcag gacttcagca ctgcecgtece atggggacgt ctgcactcac

<210> 12

<211> 50

<212> DNA

<213> Homo sapiens

<400> 12
cgcecttgagce tgtacctgge acatcttigt tgctcagcaa agagtggttg

<210>13

<211> 50

<212> DNA

<213> Homo sapiens

<400> 13

tcttcecatce tgegtcettgg ttaaggactt ttatcgtate ctgtttateg 50

<210> 14

<211> 50

<212> DNA

<213> Homo sapiens

<400> 14
aagatctgct ggaggccagg cacagacagg tgctitaact caagttatcg

<210> 15

<211> 50

<212> DNA

<213> Homo sapiens

<400> 15
agtaactgca gcaatgagtg cccgggctgt gettggagta ccagtgceteg

<210> 16

<211> 50

<212> DNA

<213> Homo sapiens

<400> 16
cgccccaagt actaagtggce acagcttggt gagcaaggac atttttattg

50

50

50

50

50

50

18

DK/EP 2199411 T3



<210> 17

<211> 50

<212> DNA

<213> Homo sapiens

<400> 17
cggcaagatg aaacaagctt attaggctct gicttttaag ggcataccag 50

<210> 18

<211> 50

<212> DNA

<213> Homo sapiens

<400> 18
cgcaacacag ggctgectce ccecggtatat gggeeccact ccacagaggt 50

<210> 19

<211> 50

<212> DNA

<213> Homo sapiens

<400> 19
cggcagagca cacagcetgca gaagtaaaaa ggattgaaac atttggatcc 50

<210> 20

<211> 50

<212> DNA

<213> Homo sapiens

<400> 20
acccaggctg atagttcggt gacctggctt tatctactgg atgagttceg 50

<210> 21

<211> 50

<212> DNA

<213> Homo sapiens

<400> 21
tggaacatag cacgtttctc tctggectgg tactggetac ccttcteteg 50

<210> 22

<211> 50

<212> DNA

<213> Homo sapiens

<400> 22
agctgctgca caggetggcet ggetggetgg ctgetaaggg ctgctccacg 50

<210> 23

<211> 50

<212> DNA

<213> Homo sapiens

<400> 23
cggaaaaaca aaaggcatct gcacctgcag ccctgetgag geeectgetg 50

<210> 24

<211> 50

<212> DNA

<213> Homo sapiens

<400> 24

19
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agtcatctgt tttgctttit ticcagaagt agtaagtctg ctggcecteeg 50

<210> 25

<211> 50

<212> DNA

<213> Homo sapiens

<400> 25
cgctgcagtc agactccaaa gtcaggaacg tgagggctac catctctcaa 50

<210> 26

<211> 50

<212> DNA

<213> Homo sapiens

<400> 26
cgaaggcecce cagetgtggg ageccacgct atttattggt gatcaaagaa 50

<210> 27

<211> 50

<212> DNA

<213> Homo sapiens

<400> 27
cgcaggcact tacgatcectg ccgtecgecag ageccagatce cacegtittt 50

<210>28

<211> 50

<212> DNA

<213> Homo sapiens

<400> 28
gggctcecegg getgggeagg taaggagege tggtattggg ggcgeaggeg 50

<210> 29

<211> 50

<212> DNA

<213> Homo sapiens

<400> 29
ttccgeecac aattttctga taacagectt caaggcctca gttgcetgteg 50

<210> 30

<211> 50

<212> DNA

<213> Homo sapiens

<400> 30
cgggaccctg ttgctgactg ctcaagagga ggcaagctgg atctctctta 50

<210> 31

<211> 50

<212> DNA

<213> Homo sapiens

<400> 31
taaatgatgt cttggggcetg tggeccgage tgectcaggt agatcecacg 50

<210> 32

<211> 50

<212> DNA

<213> Homo sapiens
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<400> 32
ggggactgtg ggtcctctta ggggcetgtga cgctgctatt tetcatcteg

<210> 33

<211> 50

<212> DNA

<213> Homo sapiens

<400> 33

cgcactcagce aaggcctccet geectgagag aggctcegece cactacceee

<210> 34

<211> 50

<212> DNA

<213> Homo sapiens

<400> 34
ctcatgaagce aaggtctgec tctacttctg tgatgtggtt catgtticeg

<210> 35

<211> 50

<212> DNA

<213> Homo sapiens

<400> 35
gacctttagc ctcaaactcce cgtggtggaa acagttagga ttggtggacg

<210> 36

<211> 50

<212> DNA

<213> Homo sapiens

<400> 36
gagagacaat acccticcaa aatacacttc aacataaagt tticttttcg

<210> 37

<211> 50

<212> DNA

<213> Homo sapiens

<400> 37
cggtatacct gecctacttc ggtatagtcce ttggcacatg gcaggeactc

<210> 38

<211> 50

<212> DNA

<213> Homo sapiens

<400> 38
atggtagccc cttctgcggg gagcacacaa cagtettcag ttettetgeg
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PATENTKRAV

1. Fremgangsmade til identifikation af CD3" CD4" og/eller CD3" CD8" naive og/eller
hukommelses-T-lymfocyter i en af et pattedyr afledt pr@ve, der omfatter T-celler,
omfattende
a) analyse af methyleringsstatus for mindst én CpG-stilling i den T-lymfocyt-
specifikke demethylerede region, som er placeret i amplicon 1405 (SEQ ID
NO: 6), amplicon 1406 (SEQ ID NO: 7) og/eller amplicon 1408 (SEQ ID NO: 8),
0g
b) identifikation af CD3" CD4" og/eller CD3" CD8" naive og/eller hukommelses-T-
lymfocyter pa grundlag af den naevnte methyleringsstatus, idet demethylering
af mindst én CpG-stilling i ampliconet til mindst 90% er tegn pa en CD3" CD4"

og/eller CD3" CD8" naiv og/eller hukommelses-T-lymfocytcelle.

2. Fremgangsmade ifglge krav 1, ved hvilken den mindst ene CpG-stilling i preven

demethyleres til mere end 91%, fortrinsvis mere end 92% og isser mere end 95%.

3. Fremgangsmade ifelge krav 1 eller 2, ved hvilken analysen af demethylerings-
statussen omfatter en fremgangsmade valgt blandt methyleringsspecifikke
enzymatiske fordgjelser, bisulfit-sekvensbestemmelse, analyse valgt blandt promotor-
methylering, CpG-@-methylering, MSP, HeavyMethyl, MethyLight, Ms-SNUPE eller

andre fremgangsmader, der beror pa pavisning af mangfoldiggjort DNA.

4. Fremgangsmade ifelge et hvilket som helst af kravene 1 til 3, som endvidere
omfatter en methyleringsanalyse af mindst én CpG-stilling i generne for CD4" og/eller
CD8, isaer CD8-8, eller i generne for GNGT2, CRTAM, IL2RB og ZBTB32 eller
FLJO0060, FLJ38379, PPP6C, CD226, ZBTB7B og TNFAIPS8 eller i generne SLAZ2,
CHRNA3, C160rf24, LCK, FASLG, CD7, SIT1, IL32, CXCR6, UBASH3A, GRAP2,
ITGB7 eller TXK.

5. Fremgangsmade ifglge et hvilkket som helst af kravene 1 til 4, hvilken fremgangs-

made er egnet til rutineanvendelse, f.eks. pa en DNA-chip.

6. Fremgangsmade ifglge et hvilket som helst af kravene 1 til 5, ved hvilken
identifikationen omfatter skelnen af lymfocytterne fra alle betydningsfulde typer blod-

legemer eller ikke-blod-celler i perifert blod.
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7. Fremgangsmade ifglge et hvilket som helst af kravene 1 til 6, ved hvilken preven er
valgt blandt en human legemsvaeske, herunder humane blodprever, eller en vaevs-,

organ- eller celletype-blodprave, en prave af blod-lymfocytter eller en fraktion deraf.

8. Fremgangsmade ifglge et hvilket som helst af kravene 1 til 7, som endvidere
omfatter det trin at drage konklusion med hensyn til menneskets immunstatus pa

grundlag af T-lymfocytterne som identificeret.

9. Fremgangsmade ifglge et hvilket som helst af kravene 1 til 8, ved hvilken
mennesket lider af eller er udsat for at lide af autoimmunsygdomme, transplantat-

afstadninger, cancer og/eller allergi.

10. Anvendelse af et saet, der omfatter materialer til udgvelse af fremgangsmaden
ifglge krav 1, til identifikation af CD3" CD4" ogleller CD3" CD8" naive og/eller
hukommelses-T-lymfocytter i en prave, idet saettet omfatter:
a) et bisulfitreagens og
b) materialer til udfgrelse af en methyleringsanalyse med hensyn til CpG-stillinger
i TLSDR-regionen valgt blandt CpG-stilling 1, 2, 3, 4, 5, 6, 7, 8, 9 og 10 som
talt numerisk fra 5-enden af den sekvens, der er placeret i amplicon 1405
(SEQ ID NO: 6), CpG-stilling 1, 2, 3, 4, 5, 6, 7 og 8 i den sekvens, der er
placeret i amplicon 1406 (SEQ ID NO: 7), og CpG-stilling 1,2, 3,4,5,6 0g 7 i
den sekvens, der er placeret i amplicon 1408 (SEQ ID NO: 8), til identifikation
af CD3" CD4" og/eller CD3" CD8" naive og/eller hukommelses-T-lymfocytter i
et pattedyr.
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Figure 2 (Ref-Seq is SEQ ID No. 6)
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------------------------ AGCCTCTTT~ATAA~TCTCAAAAARA
———————————————————————— AGCCTCTTT-ATAA-TCTCAARAAAA
TTATTCCACCTATTACCTTCCARACGCCTCTTTCATAA-TCTCAARAARA
CGCCTCTTT-ATAA-TCTCRAARARAA
TACCTCTTT-ATAAATCTCAAAAARA
GACCTCTTT-ATAA-TCTCRAARARA
CGCCTCTTT-ATA--TCTAAARAAA-

kkkkokk Kk kkk kokkoh ko

TAATAARAACCAAARTACCGTATCTCACGCCTATAATCCCAACACTTTARARA
TAATARAACCANATACCGTATCTCACGCCTATAATCCCAACNACTTTAAAN
TAATARAACCRAATACCGTATCTCACGCCTATAATCCCAACACTTTAARA
TAATAAAACCAARATACCGTATCTCACGCCTATAATCCCAACACTTTARRA
TAATAARACCAAATACCATATCTCACACCTATAATCCCAACACTTTAARA
TAATARAACCARATACCATATCTCACACCTATAATCCCAARCACTTTAARA
-—-TATAAACCAATACCGTATCTCACACCTATAATCCCAACACTT~AARA

Kk kk ok Amkkkk hkkdkkkh ok kk kb bk ko kkkkkk bk k dkk ok

AACTAAAACAAATAAATCACAARATCARAAATTCG-AAACCAACCTAACC
AACTAAAACARATANMATCACAAANTCARARNTTCG-ARACCAACCTAACC
AACTAAAACAAATAAATCACAAARATCAARAATTCG-AARACCAACCTAACC
AACTAAAACAAATAAATCACARAATCARAAATTCG-AAACCAACCTAACC
AACTARAACAAATAAATCACAAAATCAAAAATTCA-AAACCAACCTAACC
AACTAARAACAAATAAATCACARAATCAARAATTCA-AAACCAACCTAACC
AACTARAACAARTAAATCACABRAATCAAAAATTCAGAAACCAACCTAACC

e e e e e ek ek ok e ek Sk ke Rk Rk kR Rk K ok ok kR R kb ke ok

AACAAARTAAARCCCCGTCTCTACTAAARATACAARAATTAARCCGAACTT
AACAAAATAAARCCCCGTCTCTACTAAARATACAAAAATTAACCGAACTT
AACAAAATAAARCCCCGTCTCTACTAAARAATACAARAATTAACCGAACTT
AACAARATAAARCCCCGTCTCTACTAAARATACAAARRATTAACCGAACTT
ARCAAAATAARACCCCATCTCTACTARAAATACARARATTAACCARACTT
AACAAAATAAARCCCCATCTCTACTAAARATACAAAAATTAACCAAACTT
AACAARATAAAACCCCGTCTCTACTAAARATACAARAATTARCCARACTT

e e ek ek o o ok ke e ok sk e e ok ok e ke e Sk ke ek sk ok ke e ke ek

ACTAACACGCACCTATAATCTCARACTACTCAAARAAACTAAAACAARAAAA
ACTAACACGCACCTATAATCTCAACTACTCAAANANCTAAAACAANNAAA
ACTAACACGCACCTATAATCTCAACTACTCAAAAARCTAAAACARARAAR
ACTAACACGCACCTATAATCTCAACTACTCAAAARACTAARACARAARAAR
ACTAACACACACCTATAATCTCAACTACTCAAAAAACTAAARCAARAAAA
ACTAACACACACCTATAATCTCAACTACTCAARAAACTAAAACAARRARA
ACTAACACACACCTATAATCTCAACTACTCAAAAARCTAAAACARARAAAA

e ke ok ek ok ok e ok ok ok ok e s ok ok ok o ek ok o o ok ek e ek o

TCGCTTRAACCCCGAARATAAAARATTACAATAARCTAAAATAACGCCACT
TCGCTTRAACCCCGRAAATAAARATTACAATARACTAARRATAACGCCACT
TCGCTTAARACCCCGAARATAANAATTACAARTARACTAARATAACGCCACT
TCGCTTAAACCCCGAAAATAAARATTACAATAAACTARAATARCGCCACT
TCACTTAAACCCCAAAAATAAAAATTACAATAAACTAAAATAACACCACT
TCACTTAARCCCCAARRAATAARAATTACAATAAACTAARATAACACCACT
TCACTTAAACCCCAAAAATAARAATTACAATAAACTAANATAACACCACT

HR ek Rk e Rk e ek ek ok ok R e ok ok ok Rk ek e ek e ok

ACACTCCAACCTAAACARCAAAATARRACTCTATCTCARAAAAAAARAAA
ACACTCCAACCTAAACAACAAARTAARACTCTATCTCARAARARARAAAR
ACACTCCAACCTAAACARCAAAATAARACTCTATCTCAAAARARAARAAA
ACACTCCARCCTAAACAACAAARTARRACTCTATCTCARARAARAARARA
ACACTCCAACCTAAACAACARAATARRACTCTATCTCAAAAARARAANAAA
ACACTCCAACCTAARCAACAAARTARAACTCTATCTCAAARAARRARAAA
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ACACTCCAACCTAAACAACAAAATAARACTCTATCTCAAAAAARAAARAA

Tkk kR Ik ok kkkxkkkh ok h ko ko h ko dok ok ok ok kR kR k ok Rk Rk k ok

AAARRAAARRA-AAAAAAAATTTCTAAAAAAAAACCCAAAAAARAARAACT
AARAAAAARA-AARAAAAATTTCCAAARAAAAACCCAAAAAAAAARAACT
AAAARAARAARATAAAAAARATTCCTAAATAAAAACCTAAACTAAAATAACT
AAAAAAAAAA-AAAAAARATTTCCAAAAAAAARCCCAAAAARARNAAAACT
AAAAAAAAAA-AAAAAAAATTTCCAAAAAAARACCCAAAARRRAAARACT
AAAAAARAAA-AAAAAAAATTCCCAAAAAAARACCCARARAAAAARAACT
AAAAAARAAA-AAAARAAATTTCCAARARRAAACCCAAAAARRAAARACT

dkkkkhkhhkxk kkkhkkhhwkh k hohkk kdkokkkokk kkk kkkE kokkk

TTTCCTTTAAAAAACCCCCCCCARAAATTT- - 402
TTCCCTTTAAAAAACCCCCCCC-———————======= 394
TTCCATTTAAAAATCCAACCCCAAACATCTAARAATC 435
TTCCCTTTAAAAAACCCCCCCCAAARR—————————— 399
TTCCCTTTRARARACCCCCCCC-=~--— - 394
TTCCCTTTAAAAACCCCCCCCCAR-~~ - 396
TTCCCTTTAAAAAACCCCCC-=—=———~===-m=———— 387

dk ok okkkkokkokk kk  kk

318

372
372
398
372
373
372
367
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Figure 3 (Ref-Seq is SEQ ID No. 7, reverse)
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CTGATTGTTA--~TAGGGACGTTA--A
ATGATTGTTRAA--TAGGGACGTTA--A
——————————————————— CTATTTGATGGGAGAAGTGAGGT-GTTAATA
CTATTTGATGGGAGAAGTGAGGTTGTTAATA
-—-CATTGATGGGAAGTAGAGGATTGATA--A
--ATTGGTATGTGTTAAGTATGGCATGTGTA--A
CTG~ATTGTTAA-~-TAGGGACGTTA--A
TTTAGGTTGTGTGTAAARTGTGGTTGTATTGTTAA- - TAGGGACGTTA--A

* * *x ok

AGTTTAGGTTATTTTTTTTATATTTTTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTTTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTTT TGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTCTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTTTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTTTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTTTTTGTTAGTTTTTTGTTTAGAGATA
AGTTTAGGTTATTTTTTTTATATTT TTTGTTAGTTTTTTGTTTAGAGATA

e o ek o ke ok ek ok S e % ok K o Sk ok ok ok ok ok ok ok

GAGTAATTTATATCGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATCGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATIGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATTGTTTTTTTTTTATITTATTTTTAGTTTATTTTTATT
GAGTAATTTATATTGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATTGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATCGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT
GAGTAATTTATATCGTTTTTTTTTTATTTTATTTTTAGTTTATTTTTATT

Kkkhkkkkkkhhh hkkkkkkhkhEk Ak Ak hhhkrkk ok kh ko kh ok ok dkk

TTGARAATTTTTTATTATTARCGGTAGARAGTAGAGAAGTAGATATTTTT
TTGAARATTTTTTATTATTARCGGTAGARAGTAGAGAAGTAGATATTTTT
TTGAARATTTTTTATTATTAATGGTAGAAAGTAGAGAAGTAGATATTTTT
TTGAAAATTTTTTATTATTAATGGTAGAAAGTAGAGAAGTAGATATTTTT
TTGAARATTTTTTATTATTARTGGTAGAAAGTAGAGAAGTAGATATTTTT
TTGARAATTTTTTATTATTAATGGTAGAAAGTAGAGAAGTAGATATTTTT
TTGAAAATTTTTTATTATTAACGGTAGAAAGTAGAGAAGTAGATATTTTT
TTGAAAATTTTTTATTATTAACGGTAGAAAGTAGAGAAGTAGATATTTTT

D R R e e R R R e e R R L]

TAGTTTTTTTTTTATTTTTTTTTTTCCGGTTTTTGGGATTAATTAAGGGG
TAGTTTTTTTTTTATTTTTTTTTTTTCGGTTTTTGGGATTTATTTAGGGG
TAGTTITTTTTTTATTTTTTTTTTTTGGGTTTTTGGGATTTATTTGGGGG
TAGTTTTTTTTTTATTTTTTTTTTTTGGGATT TTGGAATTAATTAAGGGG
TAGTTTTTTTTTTATTTTTTTTTTTTGGGTTTTTGGAATTAATTTGGGGG
TAGTTTTTTTTTTATTTTTTTTTTTTGGGTTTTTGGAATTAAT TAAGGGG
TAGTTTTTTTTTTATTTTTTTTTTTCCGGRATTTGTGAGTTAGTAGGGGG
TAGTTTTTTTTTTATTTTTTTTTTTTCGGTATTTGTGAGTTAGTTAGGGG

dkkhkkhkkkkkkkkwk ok krkkkk  hk  kkkk  + h Kk Kk xkkk

GGGGTATTTTTTTTTTAGGTTGARATTCCGGGGATTGGGTTTTATTTATG
GGGGTGTTTTTTTTTTGGGTTGATAGT ICGGGGATTTGGTTTTAT TTATG
GGGGTGTTTTTTTTTTGGGTTGATATTTGGGGGATTGGGTTTTTTTAATG
GGGGAATTTTTTTTTTAGGTTGARATTTGGGGGATTGGGTTTTATTTTTG
GGGGAATTTTTTTTTTAGGTGGARRTTTGGEGGATTGGGTTTTATTTATG
GGGGARTTTTTTTTTAAGGTGGAAAGTTGGGGGATTGGGTTTTATTTATG
AGGGTAGTTTTTATTTAGGTTGATAGTTCGGTGATTTGGTTTAATTTATT
AGGGTAGTTTTTATTTAGGTTGATAGTTCGGTGATTTGGTTTTATTTATT

>k Fekkkok Rk kkk kk ok Kk kk kAkkx kEAENX kA %
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GGAGAATTTCCTTGGGG-AAAGGAAAARAAAAACC--TTTTTTTTTGGGTT
GGAGGATTTCCGTGGGG~ARAGGAARRARNRAACC--TTTTTTTTTGGGTT
GGAGGATTTTTGTGGGG-AAARGGARATAAAATTT--TTTTTTTTTGGGTT
GGAGGATTTTTGTGGGG-ARAGGARAAAAATTTT--TTTTTTTTTGGGTT
GGAGAATTTTTGTGGCGG-AAAGGARATAAATTTT--TTTTTTTTTGGGTT
GGAGGATTTTTGTGGGG-AARAGGARAAAAATTTT—-TTTTTTTTTGGGTT
GAATGAGTTTCGTTGGGGAGATGAAATATAGTACGGTTTTTTTTTGGTTT
GGATGAGTTTCGTTGGG-AGATGGAATATAGTACG-TTTTTTTTTGGTTT

ko ok ek *okkd ok ok ok kk ok ok dokok ok ok ok kok ok kok

GGGTTTGGGTTATTTTTTTTCCGAAGGG———ARAGGTTTTTTAAGGGGGG

GGGTTTGGGTTATTTTTTT TTGGAAGGG---AAGGGTTTTTTTGGGGGGG
GGGTTTGGGTTTTTTTTTTTTGGGAGGG---AAGGGTTTTTTTGGGGGGE
GGGTTTGGGTTTTTTTTTTTTGGAAGGG-~-AAGGGTTTTTTTGGGGGGG
GGGTATGGGTATTTTTTTT TCGGAAAGGGTAAAGGGTATTTTAGGTGGGG
GGTATTGGTTATTTTTTTTTCGTAAGGT---RAAGGTTATTTTAGGTGGGT

*

——GGGGGAAAGGGTTTTG= === == === mmm e mmm—m o
--GGGGGARAGGGTTTTAAAAGGARAA - ———————==———=——————————

~~GGGGGARGGEGET T === === == === == == === == eo oo
--GGGGGGAGGGGTTTAAAGGRATTTTTTGGG~ -~ == == == === === ———
~~GGGGGARGGGGTT~—===~====== === == m— == oo
TGGGGGAARGGGATT I TGGAGAGGGAT TATATTGATGGGGAGTGARGGTT
--GGGGGARGEGATTT - -GAGAGGGATATTATTGATGGG-AGTGAGGTTT
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Figure 4 (Ref-Seq is SEQ ID No. 7)
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----------------------- TATCCCTCTCA--AATCCCTTCCCCCA
----------------------- TATCCCTCTCA--AATCCCTTCCCCCA
ATAAACCTCACTCCCATCAATAATATCCCTCTCA--AATCCCTTCCCCCA
GTATCCCTCTCA--AATCCCTTCCCCCA
———————————————————— GCCATCTTACCCA~CAACCCTTAACCCCA
- GCCATCTTACCCA-CAACCCT-BACCCCA
————————————————————— TATATCCTACTCAARCATCCCTATCCCCCA
——————————————————————— CATCCCTCTCT--AATCCCTTCCCCCA

ke * ko ok ok ek ko

CCCACCTAAAATAACCTTACCTTACGAARAAARAAATAACCAATACCARAC
CCCACCTAARATAACCTTACCTTACGAAARAAARATAACCAATACCAAAC
CCCACCTARAATAACCTTACCTTACGAAAAARAAATAACCAATACCAAAC
CCCACCTAAAARTAACCTTACCTTACGAAARARARATAACCAATACCAAAC
CCCACCTAAAATAACCTTACCTTACAAAARAARAAATAACCAATACCAAAC
CCCACCTAAAATAACCTTACCTTACAAAAAARARATAACCAATACCAAARC
CCCACCTAARATAACCTTACCTTACAARARARRAAATAACCAATACCARAC
CCCACCTAARATAACCTTACCTTACAAAAAARAAATAACCAATACCAAAC
e ke ok Ak e

U S e B B

CRAARARRAACGTACTATATTCCATCTCCCAACGARACTCATCCAATAARA
CAAARAAARRACGTACTATATTCCATCTCCCAACGARACTCATCCANTAAR
CAAARAAARACGTACTATATTCCATCTCCCARCGARACTCATCCAATAAR
CAAAANM\ANACGTACTATATTCCATCTCCCARCGARACTCATCCAATAAR
CARAAARARACATACTATATTCCATCTCCCAACARARCTCATCCAATARR
CRAARAARAACATACTATATTCCATCTCCCARCAARACTCATCCAATAAA
CAAARAAAAACATACTATATTCCATCTCCCAACAARACTCATCCAATAAA
CAAARAAAAACATACTATATTCCATCTCCCAACAAAACTCATCCAATAAA

Kk kK k kA kh kkhkkhkkk ko E ok hkkkhhkh kkhhhkrhkkhkkwkd

TAAARCCAAATCACCGAACTATCAACCTAAATAAARACTACCCTCCCCTA
TAAAARCCAAATCACCGAACTATCAACCTAAATAAARACTACCCTCCCCTA
TAAARCCARATCACCGAACTATCAACCTAAATAAARACTACCCTCCCCTA
TAAARCCAAATCACCGAACTATCAACCTAAATAAAAACTACCCTCCCCTA
TAAAACCAAATCACCAAACTATCAACCTARATAAAAACTACCCTCCCCTA
TAAAACCAAATCACCAAACTATCAACCTAAATAAARACTACCCTCCCCTA
TAAARCCAAATCACCAAACTATCAACCTAAATAAAAACTACCCTCCCCTA
TAAARCCRAATCACCAAACTATCAACCTAAATAAARACTACCCTCCCCTA

Gk kk ko kk ko k ok h ko k ok ok ke k ok ko kh otk ko ok ok bk ke ok ok ok ok ko ok k

ACTAACTCACAAATACCGAAARAARAARAATARARAAAAACCTAARAAAT
ACTAACTCACAAATACCGAARRAAAAARAATAAAAAARAARACTAAAAAAT
ACTAACTCACARATACCGAARAAARAAARATAAARAARAARARCTAARPAART
ACTARCTCACAAATACCGAAAAAARAAAAATAAARAAARARAACTAARAAAT
ACTAARCTCACAAATCCCAAAARAAANAAPATARAARAAARACCTAARAATT
ACTAACTCACAAATCCCAAAARAAAAAAAATAAARAARAACCTAARAATT
ACTAACTCACAAATCCCAAAARAAAAAARAARAARRARARCCTAARAATT
ACTAACTCACAAATCCCAAAAAAARAARAATAAAAARAAARCCTAARAAAT

dededede ek ok ke wk ke ok ek ko kedk ke k ok kk ok k ok ko ko ko k ok dkd ok

TTTTCCTTCTTTCCTTTCTCCCGTTAAAAAAAAAAAATTTTCAAAARAAA
TTTTCCTTCTTTCCTTTCTCCCGTTAAAAAARAARAATTTTCAAARRRAR
ATCTACTTCTCTACTTTCTACCGTTAATAATAAAARATTTTCAARATAAA
TTTTTTTTTTTTTTTTTTTCCCGTTAATARAARAAATTTTTARAAATAAR
TTTTTTTTCTTTCTTTTCCCCCTTTAAAAAAAANANTTTTTAAARARAAA
TTCTCTTTCTCTCTTTTCCCCCTTARAARAAARAAAATTTTTAARARARAAA
TTTTCTTTTTTTCTTTTTCCCCTTRAAAAAAAARAATTTTTARAARAARA
TTTTCTTTTTTTCTTTTTCCCCTTARAAARAARAAAAATTTTTAAAARAAAA

IR PR . wF A Eh Ak rE

Ehkw Ekk Ak

25
25
48
26
28
27
29
25

75
98
76
78
77
79
75

125
125
148
126
128
127
129
125

175
175
198
176
178
177
179
175

225
225
248
226
228
227
229
225

275
275
238
276
278
277
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Monocytes
NK-Cells
AMP1406 Ref-Seq
Granulocytes
mem. T-cells
naive CTL

mem. CTL

naive T-cells

Monocytes
NK-Cells
AMP1406 Ref-Seq
Granulocytes
mem. T-cells
naive CTL

mem. CTL

naive T-cells

Monocytes
NK-Cells
AMP1406 Ref-Seq
Granulocytes
mem., T-cells
naive CTL

mem. CTL

naive T-cells

AATARCCTAAAAAAAAAAAAAAAAARAACCGTTTTRATTTCCTTTTTTTT
AATAACCTAAAAATAARARAAAAAAAAACCGTTTTAATTTCCTTTTTTTT
AATAAACTAAARATAARATAAAARAADAANACGATATAAATTACTCTATCTC
AATAACCTAAAAATAARATAAAAAAARACCGTTTTAATTTCCTTTTTTTT
AAAAACCTAAAAAAAAPAAAARARANAACCATTTTAATTTCTTTTTTTTT
AAAAACCTAAARRARARAAAARARARARCCATTTTAATTTCTTTTTTTTT
AAAAACCTAAAAAAAARAAAAAAAAAAACCTTTTTAATTTCTCCTTTCTT
ATTAACTTAAAATAAAAAARAAAARAARAACCATTTTAATTTTTTTTTTTTT

ko kk chkkokdk  kkkk hkkkEkEhkk k ok kkk kKk * ok *

TAACCAAAAAATTAACAAARAATTTAAAAAARATACCCAAAATTTTACCG
TAACCAAAAACTTAACAAAAAATTTAAAAAAARAAACCCTAACTTTTACCG
TAAACAAAAAACTAACAAAAAATATAAARAARATAACCTAAACTTTAACG
TAACCAAAAACTTACCAARAAATTTARARAAAATACCCTAACTTTTACCG
TAACCAAARACTTACAAAAAATTTTAAAAAAAA-ACCCCAAACTTTAACC
TAACAAAAAACTTACARAAAATTTTARAARARAA-ARCCCABRACTTTTACC
TAACCAAAAACTTACCAARAATTTTAAAAAAAA-TCCCCAAATTTTAACC
TAACAARAAACTTACCAAAAATTTTAAARAAAA-ACCCCARACTTTTACC

Fkk  kkkkk kk kkkkdk ok kkkkkk kot w Fk ok kkk ok

CCCCTTTAAARCAATCCACCCACTTTTCCCCACACCTARAAA- 416
CCCCTTTAAACAATCCACCCCCTTTTCCCCCCACCCTARAA- 416
TCCCTATTAACAATACAACCACATTTACACACAACCTARA-- 438
CCCCTTTAARAAARCCACCCCCTTTTCCCCCCACCCAAARARA 418
CCCCTTTTAAAAARACCCCCCCTTTTTCCCCCCCCCCARARA 419
CCCCTTTTAAARAAACCCCCCCCTTTTCCCCCCCCCCARAAA 418
CCCCTTTTAAAAAAACCACCCCTTTTTCCCCCCCCCCARAA- 4165
CCCCTTTTAAAAAACCCCCCCCTTTTTCCCCCCCCCCARARRAA 416

Awr w bk kw % s ok ERk & o % % At

325
325
348
326
328
327
329
325

375
375
398
376
377
376
378
374
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Figure 5 (Ref-Seq is SEQ ID No. 8)
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————————————————————— CTATAACAACAACAACTAACAACARATAA
--------------------- CTATAACAACAACRACTAACAACARATAR
--------------------- CTATAACAACAACAACTAACAACAAATAA
————————————————————— GTATAACRACAACAACTAACAACARATAR
AATCCCTCCTAAATTCATTACCTACAACAACAACAACTAACAACAARTAA
e TATAACEACAACAACTAACAACAAATAR
TATAACRACAACARCTAACAACAAATAA
—————————————————————— GATAACAACAACARCTAACAACARATAR

kkok ok ek ok ok ok ke ok ok ke ko R ok ek k ok

CAACTAACTACAATCCTAACAACTAATAACAARAAACATTTATCTCCCTCA
CAACTAACTACAATCCTAACAACTAATARCAARAACATTTATCTCCCTCA
CAACTAARCTACAATCCTAACAACTAATARCAARAACATTTATCTCCCTCA
CAACTAACTACAATCCTANCAACTAATAACAAAAACATTTATCTCCCTCA
CAACTAACTACGATCCTAACARCTAATARCAAAAACATTTATCTCCCTCA
CAARCTAACTACGATCCTAACAACTAATARCAAAAACATTTATCTCCCTCA
CAACTAACTACGATCCTAACAACTAATAACAAAAACATTTATCTCCCTCA
CAACTAARCTACGATCCTAACAACTAATAACAAAAACATTTATCTCCCTCA

dedikkkkkhkk kkhkkkk ok dkkkhokk ok k ok ok ok ok ko deoh ke kk ok ok ok ok k ko

TAAARRAACAATCCCAAAACCATCTCCCACCCAACATCCATTACARTTCC
TAAAARAACAATCCCAAARACCATCTCCCACCCAACATCCATTACAATTCC
TAAAARARCAATCCCAARACCATCTCCCACCCAACATCCATTACAATTCC
TAAAAAAACAATCCCAAAACCATCTCCCACCCAACATCCATTACAATTCC
TAAAAAAACGATCCCAAAACCATCTCCCACCCARCATCCATTACGATTCC
TAAAAAAACGATCCCAAAACCATCTCCCACCCAACATCCATTACGATTCC
TAAARAAACGATCCCAAAACCATCTCCCACCCAACATCCATTACGATICC
TAAAAAARCGATCCCAAAACCATCTCCCACCCAACATCCATTACGATTCC

dkkhkkkkr ok kkkkkk ek kkhd ok k ok hhhk kb ok ko k ok kk ok kkknok

CTATACAAAATAARTCTCTAAATAAAAATCCAACACTCTCTCCCTCTTCT
CTATACAAAATAAATCTCTAAATAAAAATCCAACACTCTCTCCCTCTTCT
CTATACAAAATAAARTCTCTARATAAAAATCCAACACTCTCTCCCTCTTCT
CTATACAAAATAAATCTCTAAATAARARATCCAACACTCTCTCCCTCTTICT
CTATACAAAATAANTCTCTARATAAAARTCCANCNCTCTCTCCCTICTTCT
CTATACAAAATAAATCTCTARATAAAARTCCAACACTCTCTCCCTCTTCT
CTATACAAAATAAATCTCTARATAAAARTCCAACACTCTCTCCCTCTTCT
CTATACAAAATAAATCTCTAAATAAAARTCCAACACTCTCTCCCTCTTCT

ks e ok ok ok ok ok ok ok ok ok sk e e ek ok ok sk ok ok sk ok ok ok k ke ok kb ok ok ek ke sk ok ok ok ok ke ok

TCCCCACCACCTTCACCCTCCTTAACAAAAARACAAAAAACATCTACACC
TCCCCACCACCITCACCCTCCT IAACARAAAAACAARARAACATCTACACC
TCCCCACCACCTTCACCCTCCTTAACARAAAAACARARARCATCTACACC
TCCCCACCACCTTCACCCTCCTTAACARARAAACAAAAAACATCTACACC
TCCCCACCACCTTCACCCTCCTTAACGAAAARACAAARAACATCTACACC
TCCCCACCACCTTCACCCTCCTTAACGARAAAACAAAARACATCTACACC
TCCCCACCACCTTCACCCTCCTTAACGAAAAAACAAAAAACATCTACACC

TCCCCACCACCTTCACCCTCCTTAACGAAAAAACARARARACATCTACACC
Fokk ok ko kkokkF ok dek ko k ok ok kk ok ko ok ok ok ke dok Aok ok ko ke ok K ke kk ko

TACAACCCTACTAAAACCCCTACTACTCACACTTACAACARAAAATAARA
TACAACCCTACTAAAACCCCTACTACTCACACTTACAACAAAARATAAAA
TACAACCCTACTARAACCCCTACTACTCACACTTACAACAAAARATAAAR
TACAACCCTACTAAAACCCCTACTACTCACACTTACAACAARAARATAAAR
TACAACCCTACTAAAACCCCTACTACTCACACTTACAACAAAAARTAAAR
TACAARCCCTACTAAAACCCCTACTACTCACACTTACAACAARARARATAARA
TACAACCCTACTARAACCCCTACTACTCACACTTACAACARARARATAAAA
TACAARCCCTACTAAAACCCCTACTACTCACACTTACAACARAARATAAAR

dokde ok ke ke ko ke k ko ke ok ko k kk ok kE ok kk kkkk ok ke h ko Kk
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29
29
29
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28
28

79
79
79
79
100
78
78
78

129
129
129
129
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179
179
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ACTCTARATTCTTACCTTCTCTCAAARACCCCAACCCCAACAATAATAAA
ACTCTAAATTCTTACCTTCTCTCAAARACCCCAACCCCAACAATAATAAA
ACTCTAAATTCTTACCTTCTCTCAAAARACCCCAACCCCAACAATAATAAR
ACTCTAAATTCTTACCTTCTCTCAAARACCCCAACCCCAACAATAATAAA
ACTCTAAATTCTTACCTTCTCTCARARACCCCAACCCCAACAATAATARAA
ACTCTAAATTCTTACCTTCTCTCARARACCCCAACCCCAACAATAATAAA
ACTCTAAATTCTTACCTTCTCTCAAAAACCCCAACCCCAACAATAATAAA
ACTCTAAATTCTTACCTTCTCTCAAAAACCCCAACCCCAACAATAATARA

e ok e ek ok e ke sk ok ek ko ek kb ok sk ok ok ko ok ek ok ko ke k ok ok Ak kk ko ok

TAARAACCAATCTAACTACTACACAAACTAACTAACTAACTAACTACAAAA
TAARACCAATCTAACTACTACACAAACTAACTAACTAACTAACTACAAAR
TAAARACCAATCTAACTACTACACAAACTAACTAACTAACTAACTACTAAA
TAAARACCAATCTAACTACTACACAAACTAACTAACTAACTAACTACTAAA
TAAAACCAATCTAACTACTACACAAACTAACTAACTAACTAACTACTARA
TAAAACCAATCTAACTACTACACAAACTAACTAACTAACTARACTACTARA
TAAARACCAATCTAACTACTACACAARACTAACTAACTAACTAACTACTARA
TAAARACCAATCTAACTACTACACAAACTAACTAACTAACTACTAACAACT

Fe ek ok ek ek kok ek ke ko k ok Rk ke ok ok ke ok Kk ok k k kR kK *% x

AACTACTCCTTACTTTTACCAAAAAACACAAACTAACATAAAACAARAAR
AACTACTCCTTACTTTTACCAAAAAACACAAACTAACATAAAACAAAAAA
AACTACTCCTCACTTTTACCAAAARACACARACTAACATAAAACAARAAA
ARCTACTCCACACTTTTACCAAAAAACACAAACTAACATAAAACARAARA
AACTACTCCACGCTTTTACCGAAARACAARAACTAACATARAACARAAAR
AACTACTGCACGCTTTTACCGAAARACACARACTAACATAAAACAAAAAA
AACTACTGCACGCTTTGACCGAAARACAAAAACTAACATAAAARCAAAAAA
ACTTACTGCTTGCTCCGACCAACAAACACTAACTTAAARCAARARRAAAA

* o kkkR ok * hhkk Kk kkkxkhk  kkkk K Kk kkk kkkkkk

AAAACCTAACTATCCTCATCCT 472
ARRACCTATCTTTCCCCAACCT 450
ARARACCTATCTTTCCCCT---- 446
CARACCTATCTTTCTCCCAA-- 448

Bk

329
329
329
329
350
328
328
328

379
379
379
379
400
378
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429
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429
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Figure 6 (SEQ ID No. 1)

AGATGACATCTATTGAARATATCCCTGTCTCAGCCAGGTGCAGTGGCTCATGCCTCTAATCCCAGCACT T TGGA
GGCTGAGTGAGT GGATCATT TGAGGTCAAGAGT TCGAGACCAGCCTGGCCAACATGATGAAACCCTGTCTCTACT
AAARATACAAAAATTAGCTGAACTTGGTGACACATGCTTGCAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAA
TCACTTGACTCCAGGAGACAGAGGTTGCAGTAAGCCAAGATCATGCCACAGCACTCCAGCCTGAGCARCAGAGCA
AGACTCCATCTCAAARAAAAAAAANATCCCTGTCTCARACTCCTGCTTTCCAGGTAGATGGAGCGGGATAATGTG
CTTTAATTGGTGAAGGGTTTCTGATCCCCATTTATCATGCAGARGGCAGGAGCAAGCCAGAGACAGGTCCTGGCE
AAAGGAAGCTAAAATGGTGCCTTTGATACAGGGGAARGGGATACGARAGGGGCTTAGGTGAGACCTCCTTACAGC
TAGTGGCACCTGGTCAGCAGGGCCGTAGAGTTGAGGCCATCCCCTTAGCAGCAGTGGGACTTTGTTACACACACT
CTCTGAGTCTTGGTGAGAAACTAGI'CCCAGGGCCCCTTGTTGTCTCTGCCACTCCCATTCATGACATCATGGARA
CTTCTGTCCGGCTGGGCTCCTGAACACAGCAGCCTGCCCTCGGCTGGATGAGGCAGCCAARACCCTARAAGGGTT
GTGATAGCCACTGGAGTCAACAAGTAGCTGTGGGAACGTGGTGGCGCAGACCCTTCACCCAGGGAGCCCTGTGGG
CTAGARAACACCAGACAGCCAGGATGTGGCGAGAGACTGCCCAACACACTGTCTGTGTGAGGCAGAGGAAGGRAGG
AGATGAAGGAAGAARACAGGTAGGTAGCGAGGGCGAGATCCCAAGCAAGT CAGGACAARCTCCCACGCCTTGCCCAGG
AGCCTTAAGAAGCCCAGGCACCTGCTGAGTGAAAGAGGATATATTTAT TGGCTGAGCAAGARGGGAAGGTACAGT
TGGTAATGGCTGCTTCTAGAAGCCACCAGTCTCAGGTTCACTTGTTCCGAGCCCAGTTTCCTCCAAGGTGGCTGT
ACTGAGCATCATCTCGATCTCGGAGGGGC TARGAGAGGAGAAGAGARAACGGTCAGGAGGCAGGGTTAGAACTCT
TCAAGGARGGGCCCCAGCAGGCCCTGACGATGAGAGCTCCTGCCTGACCTCTCCAGTCACACCCAGCAATGAACT
CCCCAGTAGGACCCTTCCCACGTGCARACAGCATTCAGTGTGAGCCTCTCTATCCCCACTTACCCTCCCTTCATT
CCTGCCTCCTTCCCCTCARCGCTCACCTGATAGACCTGGTCATTCCTCAACAGAGCTTGTGTGTCGGCAGCTAGA
AGAACCAGAGAGAGACATCAATGGCCTAGCAGATGGGACTGTGAGATCCACCCTCCCACACCCTCAGAAGTCTGE
ATGAGTGATATGAACACACAAGTTCTTTCAACAGTCAAAGTTCTAGGAGTCTTTAGGAGATTGCAAGAGTARCTC
CCAGCTGAGACTARACCTACCACCAGCCCCATTCCTTAGCTGGTGCATAAGCTCACTGGTACACACACACACACA
CACACRCACACACACACRAARCACACTCTCATGCTCTGCTCTTCCACTARCCCCCAGACAGCCTTCCAGTCTCATG
TCCAGCAARGCAGAAGACTCCCAAAGCAAGGAGCAGAGTGGCAATGACATCAGTGACAATGATGCCAGCCACGGT
GGCTGGATCCAGCTCCACACAGCTCTGGCACACTGTGGGGGARGGGAGGAGAGAGGAGAGGTTGAGAGCCTTTAA
GATCAGGCAACCATCCTCTGCCTCCTAGGGCAACCCTTAGATCTCTTATGCCAARACCCAAACT TCAATARGACC
CTGGGAGARAGGCCTGGTGATGGGCTTGCCACACCTTCCTCCACCCTGCATCCTARGGAATCCCTGGGAAGAGCT
ARGAAGTAATCTCAGCTTTTGGGACCTTGAACAAGGTGGTGGGCCARACCTCTCACCCAACCAAGGCTGCAGTRA
CATGACCCCTACTGCTCTGTCTTGCTGAGTTAAGCTCTCTCTTCCACT TTGAAGGTCCCCARATCTGGCTTGTAC
CATTACAATAGTGACCTCACTTTGTTTAGAGAACAGATGGGTTCACCATATCCCTCTCTAGCCAGAAAGTTCTCA
CATCCAGAAGCCCTATCCATTCCAARCCCAARGGGTTCAGGARGCACGTACTTCGATARTGAACTTGCACGGTAGA
TTCTTTGTCCTTGTATATATCTGTCCCATTACACCTATATATTCCTCGTGGGTCCAGGATGCGTTTTCCCAGGTC
CAGTCTTGTAATGTCTGAGAGCAGTGTTCCCACCGTTCCCTCTACCCATGTGATGCTGGTATTGCAATTCACAAR
CRCTCTGTCCTCAARGTTCCTCTATAGGTATCT TGARGGGGCTCACTARAGGGGAAAARATATCACAGTTGGAGAC
AGCTCTTTGATCTGCACCAAGCCCTTTGTTCTGCGGAAGCTCATACTTAACAGAGACCATTTTCCTGGTCCAGGA
CAGTTTATGGCTTCCATCARAGAGAGACAGAAGTCACAAGAAAARGCCT TCAGAAAGTTCCCCACCAACTGCAGGG
GTCAAGGGGGACATGAGGATGCCATTCAAGCAGAGGACAGGTCT TGGGGCCTTGGTGCARAAGAGGACCCCTCAG
AGCAGGATTGACCCAAGCACCTTCCTGGAAATGARATCCAGACCACTGATGAGGAGTAGGGGGAGCACGGACCACT
GAAGCACCTGGAAGATGTGGAAAGACAGAAGAACATTCCTCGATTGGAAATGTCTGCATTTTTTCTTCANGGAAA
CATCTAATTCCACTTCCCAGCCATCTACAACACTCCCACTTCAGCTTCTTATCCTCATCCTTCCTCATTGCCCCT
GCTCCATTGACAACCAAGPAAGCGGGGCTCTCAACACTGAAGCCTTTCCCAGGGCCAGGGATGGCTGTGGGTGGA
GACCAGCTGGTTTACCAGCCCCTGAATTATCAGCCAAGTGGTCCAGAACGGGACCAGGGCAAATCCCATGTACAG
TTTTCCACCCTTGGTTAGAAGGAGGAGANCAGGAAAAPARTTTTATTGAATCCATCCCTAGAGCTCCTCACAAGT
CARAGTCTTGTGGGAGACTTTTAGGGCTGGAGGTGAGTGCAGCAACATTCCAGATGCAGTGAGTTCCTCTGACAGC
CTGAGCACATCTCCACAGGCCACAGAGGCACTACAGTCTATGCCTCCARACACAGGGARAAGTGGAGGCTACATT
CATTCATCCTGGGCTTCACACTAAGTCCCAAATTTGGATACARGAGCATCTTCTAGAARRACCCTGAAACAGCTGT
TGCTCACACTTCTGAAGCAGGT TGGAAGTATATGCATGTATCCTCAGGGAGACACATGCACATCARATGCTTCAC
GTCCTACAGTCGCGTCCTCTTCAGGGATCTGT CTCCAGTGGARATCCTGAGTCCCCTAGTGCAGCCAACTATTAG
GTGACCATTGGACCCAGTTTGC TTAGTGTTGAAGGGGTTCCTCGGACATGGGACTTTCCATTTTAAAACTGAAAT
TGGCAAACTGAGATGAGTTAARATCCTACCATGTAACAACCCCTCABATCTTCCCTCCGTCCTGCTCAACCTARR
GTTAACTTCTCTTAAAGCATTCACATAAGTGCTAGGACATGCCTCCAGGGATGACATAATCATGGCCAAACARAAC
AAGAGTCCTGATTCCAGAGGCCATCAGGCCTARAAGGAGTAGTGCAGGARGCTGTGCTCCCATGGCCAGTCCCAG
ATTCAGGTACATACGTACTGAGCTATTTTCTGCAGATCTCTGGCCTAAGGCCTTCTGAGAGACATTCTAGGCCCA
CATGCACCCATGGCTGGAGTCAGTCARAGCCAARGAGCCTGTT TCCCAGACTCTATGCTACATCCTGCCCCTGCCC
TCCTGACACCCCTGGGGTGCCTGGTGARCTGARGCTAGCACCGAGAAGCACTTTTT TTTTTTTT TGAGATAAGGY
CTCACAGGTTGCCTAGGTTGGAGGGCAGTGGCATGATCACAGCTCACTGAAGCCTTGAAATCCCGGGCTCARGTG
ACCCTCCTGCCTCAGCCTCTCARATAGCTGGGACTACAGTTGTGCACCACCATGCCTGGCTAATTCTTTTGTTTT
TTGTAAAGATAGAGTCTCATCATGTTGCTCAGACTGGTCTCARACTCCTGGCCTCAAAGGATCCTCCCACTTCGG
CCTCCCARAGCTCTGGGATTACTGGTGTGAGCCACCGTGCCTGGCARGARACACT I TCAAGTGGGCCTCACTCCC
ATCAGTAATGTCCCTCTCAGGTCCCTTCCCCCACCCACCTGGAGTAGCCTTACCTTGCGAGAGARGGCETAGCCAG

10
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TACCAGGCCAGAGAGAANCGTGCTATGTTCCATCTCCCAGCGGAACTCATCCAGTAGATARAGCCAGGTCACCGA
ACTATCAGCCTGGGTGAGAGCTGCCCTCCCCTAGCTGACTCACAGGTACCGGAARGAGGAGAGTGGGGGAGGAAC
TAGAAGATGTCTGCTTCTCTGCTTTCTGCCGTTGATGGTGGGAAAT TTTCAGAGTGGGGGTGGGCTAGGGGTAGG
GTAGGAAGGAAGCGGTGTARATTGCTCTATCTCTGAGCAGGGAGCTGGCAGAGAATATGGARRAGGTGGCCTGAA
CTTTAGCGTCCCTATTGACAATGCAACCACATTTACACACAACCTAARCACTGCCACATCTCGAAGCCCCTTGAG
AGAAGCCGTCGGCCCCATAGCGCAAGCCGTAGCAGCTAGATTTCTCATGGAGGCTGATCTTTCTCAGGACCCTTC
ACTAGGCAGCCAGGGACACCAGATCTAGCAGCTTCTTGTCAGTGGGAGGT TGGGCTTTAGAGACCCCAGCCAGAG
ATTTGAATCCTGGGTCCAARTACTGCCTACCTGTGGGGCCTGGGCCAGCCATARAAT TTTTCAGAGTCTTATTCCA
TTAGTACCATTATTAGGATTCARACAAGATATTTGCATGGTGCCTCACGCATCATATGTGCTCATTARGGGGTAG
TTATTARTAATAATATAATTGACTGACAGGCAATATTGAGCCTCCCCGTGAGACAAATGGACCTTTTTCCCCTGT
GGCCTACGAGGATCTGARACTCTTCACGCTGCTGCAGT TAGACTGTCACTTACCTGGGGACAGAGTCATGCCTGT
CTTGCTCACTGCTGTATCTTGTGCCTGGCACATARCGGGAGCTCTGCACATTTTTGTTGGCTCACTGACTGACTG
GCTGAGGGAGATAGGGGCCTGAGATCCTGGACATTCAGTCCGGGCTCTGGCCCCTGARAATGTGCTGGCCTGTCC
TCGGAATTGTTCCACCTATTGCCTTCCAGGCGCCTCTTTCATGATCTCARAARGAATAGTGARACCAGGTGCCGTG
TCTCACGCCTGTAATCCCARCACTTTGGGAGGCTGAGGCAGGTGGATCACAAGGTCAGGAGTTCGAGACCAGCCT
GACCAACAAGGTGARACCCCGT CTCTACTAAAAATACAANANTTAGCCGGGCTTGCTGGCACGCACCTGTAATCT
CAGCTACTCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCCCGGAGGTGGAGGT TGCAGTGAGCTGAGATAGCGC
CACTGCACTCCAGCCTGGGCAACARAGTGAGACTCTGTCTCARAAARGAAARAGARAARARAAGTGARARAAARTT
CCTGAATGAAGGCCTGGACTGAGGTGGCTTTCCATTTGGAGGTCCAGCCCCARGCATCTGAGAGTCCCTCCTARA
TTCATTACCTACAGCAACAACAACTAGCAACAAGTAACAACTGGCTACGATCCTAACAACTAATGACAGGGACAT
TTATCTCCCTCATGAAGAAACGGTCCCAGGACCATCTCCCACCCAGCATCCATTGCGGTTCCCTGTGCAAGATGR
GTCTCTGAGTGGGAATCCAGCACTCTCTCCCTCTTCTTCCCCACCACCTTCACCCTCCTTARACGGAARAACAARA
GGCATCTGCACCTGCAGCCCTGCTGAGGCCCCTGCTGCTCACACTTGCAGCAGAGGGTGGAGGCTCTGGGTTCTT
GCCTTCTCTCARAGGCCCCAGCCCCAACAGTGATGGGTGGAGCCAGTCTAGCTGCTGCACAGGLCTGGCTGGCTGG
CTGGCTGCTAAGGGCTGCTCCACGCTTTTGCCGGAGGACAGAGACTCACATGGAACAGGGGAAGGGCCTGGCTGT
CCTCATCCTGGCTATCATTCTTCTTCAAGGTAAGGGCCTACTAGCGETCTGGAAGCCTGGGGAAGGGCTCARGGG
AAGAGCCCATCACTAGTGAGACAGGAARTATTGGTATCCCTAACCTTCAGCCTACCTCTGCTGTCACCTTAGAGTT
CAAMAGAAGGGCARAATGGAGGCTCTTAACTGTTCTCTGCTAGAGAGAARCAGTGTCCCATGGAGGAGAAGGAATC
CTTGTCTCTGAAARAATGCAARCAGAGTACTTAAATGGCTGAAGAGAGGACCCTGTTACCGCCATCT TAGATTTGA
ATGCAGCCCANAAGGGCATAGGCCAAGRAACTARAAGGARRAAGTATATGTTCCCTACTTCAGAGCTGGGGECTA
GCAGTCGACCTAGGAARATGTCCATTCACTCAGTTGGGCAGTTGECCAATTGGTCAACARAGATGGGTGAGACCCT
AATATGTGATATGCCATGAGGARATARAAATGAATAAAACACTTATGCTCTACAGAACTCATAGTCTCATTGGAG
AGATTAGTTTTCATGGTGCCAGACTGAGTGTACAGTATAGTATGGGTGCCTGCATGAATACTCCATTGGACTATC
CAATAGGAAGTGGATGAACTGGGTTGATGCCTGGAGTCTGGACATCCTGGGAARGT TARAACCATGGAATTTGCT
GAAGTCACACAAGTACTATGTGAGGAAGAGGGAGCTGARGATGGARCAGTGAGGGCACCANTTTTARGGGGCAGT
TAGAGAAAAAARARCATTCCAGGAAAGAGATAARRAGGAGRATCAARGAGCTGAAATAATCAAATGTATGCACTAC
CTTGGAAACCARGAGAGTAGAGAGCTTCTAGARGAAGAGRATTACCAACAGTATARAATGTTAAAGRGAGCCCAC
TAATATAAGAATATATTTARAAGT TTAAGTCTGCGGGATGTGGCAGAATATGCATCATGGGTGATTTAGCACAGT
TTCAGCAGGGTATTGTGAGTGGAAGCCAAGTGAARATTGGTAGAAGGTGAAGGTCAGGTGATGAGGTCAGCAAGT
GTAGACTATTCTTTAAAGACAT TTGGATGAGGAGGGAGARAAGACTGGGTGGTAGGTAGAGGAGGAAGTAGAGTC
TAAGAATARATGTTTTIGAGGGTGAGAGAARACTTGAGCACAT TTCTAGGCTARAGGAGRAGATGATGAGTAGACC
BAAGGTCCTGGAGTTGATGGTGGARGGACAGAGT CARGAGTGGGGTCAAGAGCACAGAGAGGARGGCAACGTTACC
CTCTAAGACCAGGAGARAGGAAGT GCAAACGGCACTGGCCACAAATAGGTTTATARAGGGAAAGGAAGCTARAGG
AGAAAGGACAATAACARACTTCCGI'GT TCTARAAAATCCAGGTGGGAGGCAATGCCACCTGCTGARRCTGAGCTGG
GTGATGACCGGTTGGGAGACTTGAAGAGGACAGTGAGAGTTTAGAATAGAATTATTTCTGAGAGAAATGCARGGA
AARGTCAGGTAAAGACAACACAGGTTGAGGAGCAACTCTCARGCCTGGGTGAGGTGGCTGCATATCATGGARAGA
GCATTTGAGTTCAGCAGTAGAARRCCTGAGCTCTGGATCCAGCTTGGACACCAATGAGCTATGTGTACTTGRACA
ACTCCTCCACTGTCTGGGAGTTCTCATGCCAGCCARTCCAGAAAT GTGGCAGGGACGGGCATGGTGECTCATGCC
TGTAATCCCAGCACTTTGGGAGGTCGAGGCAGGTGGATCACCTGAGGTCAGGAGTTCGAGACCATCCTGGTCAAC
ATGGTGAAACTCTATCTCTACTARAARATATTTTAAAAATTAGTGGGGTGTGGTGGTGGGTGCCTGTARTCCCAGC
TACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCCAGGAGATGGAGGTTGCAGTGAGCCAACACGGTGCCACT
GCACTCCAGCCTGGGCGACAGAGTGAGACTCCGTCTCRAAAAAACAAAACAAARARANAAGARATGTGGCTATATG
ARCTCTTAAGTCCTAAAAGGARACCTCACTCAGATATGCAACATTAAAAGATGTCAATCAGCCAGGCACAGTGGC
TCATGGCTATAATCCCARCACTTTGGGAGGCTAGGGAGGGAGGATCATTTGAGCCCAGGAGT TCARGACCARCCT
GGGCARAATAGGGATACCCTGTGTCTACARAAACTACGARAATTAGCCAGGCATGTTGGCATGCACTTATGCCAG
CTACTTGGGAGGCTGAAGTGGGAGGAT TGCTTGAGCCCAGGAGCT TGAGGCTGCAGTGAGCCATGATCACACCAL
TGCACTTCAGCCTGAGTGACAGAGCAAGARAARARAAARARAGATGTCTCAARARAARRARARRAAARCTATGTCAA
TGATCAGTGCAATCTCCTTCCCTGAATCCAATTTAGRATGAGGGGTCTCTGTCTTCTCTCGGTCTTCTGACCAGG
TGGTCAGGAGAAAAACTAGTTAGARACCTCTTTAACTGTTTGTCTTGCCTTTTCTCCCATTTGCTCATTTATTCA
TTTGCACATTCATTCAACRAATAAAGTTCCTACCATGT TCCAGACACTGCACTGGATACTGTTCAMMATAATCC
CGCCCTGCATGAGGTTCTAAGACAGTTCACTTCTTGTATTTCCAT TATACTTTGACTCATGACCGCCTCTCCCTA
TCACACACACTCCACCTCTAGCCACACTACCTCTCTTGTCCTTTTCCARAGCTGCATCTTATTCAGCTATTCTTT
CTACTCAGAATGACTTTCTCTATCTGGTATATTCTTGCTTACTCTTCAAGGCCCAGACARATGTCGTTTCCTCTA
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TTAAGCTTTCCCTGATCCTCACCCTTGGACARAATTAATAGCTTCTACCCTTTTTTCATATGCAGTCATATAAGC
ACTAAAAGATAATGTATACATTCTATTARATTAATTGCATATATGTTTTAATTTTTTCACTTCATTCATAAACTT
TGGAAGCAGCAGTTGATTCTTCATATCAGCACTCTTTTCTTTCATAATATCTAATTATTT TAGGTCATAATAGTC
CTCGTTARATGTTTGGATTARATCTAATTGAARTTGAATTCAAGTGCCAGATCTCTGTAATATGTCTACCATGCAA
CTCTACTACCCTAAGGTTTTGTTTGTCTGTTTGTTTGTTTTTATTTTT TTGAGACAGCTTTAACACCTAGGCTGG
AGTGCAGTGGTGCAATCTTGGCTCACTGCAACCTCCACCTCCCAGGCTCARCCATTCCTCCCACCTCCTGAGTAG
CTGGGACTACAGGTGCATACCACCATGCCCGGCTAATTTTTTTGTATTGTCTGTAGAGACAGGGTTTCGCCATGT
TGTCCAGGCTGGTGTCTAACTCCTGGGCTCAGGCARTCTGCCCACCTCAGCATCCCAAAGTGCTGGGATTACAGG
TGTGAGCCACTGCTGCCAGTCAACTCTGAGTTATGAGACAGATTTGAGGACTAATTGAAAAGCTAACTTCCCTGG
GACATCCAGGGTTTTTATAATAARAGGATCACCAACGCTGAATATTTTATAAGGAACTCAGCCTAAAGGTTTTGG
ATAGTGCACACCCACTCCTTGCCAGGGCATTAGCTGCTCAAGAAGCAGAGTGTTCTGGACTGGATAGGCAATATC
CTTACTTACATATACTACAATACAATTCTGATGCTAACCCCCCARATTAGTGTCAGACCCTACAGGTTAAGAGCA
TGGTTCCCARCCAGATTGCCCTCACTTTAAATGCCAGCTACAAGTTCAGGGTACCCCAGACCACTCACATTTCTG
ACAAACTGCCTGCAATCTTAAGGATTCCCATGACCCTCCTCATTGATAATT TGCTAGAATAACTCACAGAATTTA
AGARAGTGCTGTACTTCCTATTTCAGTTTTAT TAARARATAAARTARAATCAGAACCAGCTAAATGARAAGGGCA
AGGTCTAGGAGGGTCCCGAACACAGAGCCTCCGTGCCCTCTCCCCGTGGAATTAGARCACATCGCCCCCAGCACT
CTCCCACACTCTGCCAGCACATTGATGGGTTCACCAACCAGGANGCTCCACCAAGTTTTTATTGAGGTATCTTTA
CATAGGCATGATTGATTGAATCATTGGCCGCT TGACTGAT CTCAATCTCTAGGATCCCTTCCTGGGGCTGATACC
ACTAGTTTCAAAGCTGCAATCCTCTTACCATATGGTTGGTCTTGACCAGCACCATCCTGAGTCATTGCCATGCAT
AAACTCAGGTATGGTCTAAGGATCCACCACAGATAACARAGCCACTCCTGTCACTCATGRAATTCCAACGGTTAG
AAACACCCTCCCAGGATACCAGGACAAAGATGAGACARATTGTTTATTATCACCTTGAATTCAATTGAGTGATT T
AGTCTACAATCCGGAAARCTAAGTATAGATACTACCATTTTCATGGATTTGGATCTTTCTTCATCTTGGCCTCAA
ATAACCATGGARATACTTCAGGGCATCTGAACAACTCCATGCCCAGCTAATACTCTATCTCTCTTCTGTCTTTAC
AGGTACTTTGGCCCAGTCAATCAAAGGTAGGAGAAATGGCTTCTTTCTATACTCAGACTCAGAATATTGACGGAA
ATTTGGCTTCCTACAACAGTAGTCCTACAGGAGCGAACAG T TTAGAATGAATGAAATGACGGGGATAGAGAGGTG
ATGTCTCTATTGTCAACCAAATCAGTGACCTGACATAACCTGTTCCGGGCAGCTTGCCTGTAGCTARGCATTTAA
CTGGTCTCTTACAGGAGRAGCAGGACCCTAGTAGCTAGGGACACATCTCARACTGTGACCCATGAACCAGTAGGT
ATTGGCGTCACCTGGGATCCTGACGTTAGTCTCTGTCAATCCTTCTCTTTAGTTCATCTATTCTACCCAAAGTGA
TCTCATCATCTGGTATGCTGTTAGCAGT TTCT TACCTGTATAGTATCT TCCAAATAACATGCCCCAAAATCCCAA
AGTTTTACCCCTACTAATTACAGCAATGTCTCTTTTATTCTTCACCCCCTGACGCAGATATTGGCGTCACCCGAG
AGCATGTTAGTAATGCAGAATCTCCCCTCCCCAGAACTACTARATAGCACCTGARATTTTAACAAGATCCCCATG
TGATTCATGTGCACATCAAAGT T TGAGARACACTACTCTAATGATCTCCTGG TATGCAGAAGCAGGGAGAATTTC
AGAGGCAAGATCCT TAATAGAACCACGGCTTTTCTCATTTCAGGARACCACTTGGTTAAGGTGTATGACTATCAA
GAAGATGGTTCGGTACTTCTGACTTGTGATGCCAGARGCCAARAATATCACATGGTTTAAAGATGGGAAGATGATC
AACTGAAGATARARAAAAATGGAATCTGGGAAGTAATGCCAAGGACCCTCGAGGGATGTATCAGTGT
ACAGAACAAGTCARARCCACTCCAAGTGTATTACAGARGTATGTAATCCCCTTTGGTCTGTTTGTTG
TGAAATTAATCAGTATTTGCTGTTCTGGTGAGCTTTTTATCTGGGGTGAAAGTGGARATAGATCCTCAACAGTAR
TATTATCGCCTGTTCTCTTAATTTCAGCTTGCCTCTTT TAARATACTGTAAGATACTTCCCTCACCCTATTGARA
AACTACAGCCAGTCCTGTAAAATTTTGT TTACCT TTGGGTGGGCTCCATGGATTCAAGCAATTCAGCACTGAGTT
GRATGAAGGGGTTGGGGAGACAGAGGTGATCATARGGTGAGCAGCAGT GAGAACTGGAGCGCAGTGGAGCATGAA
GAGTATCTAGTCTTCCTTCTGTTCCAGATACTTCCTGGTAGTTAGACTACATGGGCTTCCCCAGGAATCCTGGGE
GACTTAAGAGCATCAAGATGCATTGAGTTTTGGCGCAAGGATCTTCCCTTGCCCTGCCACCCACAGAGGARARAGC
CTGCTGCCCTCCACAGCGGCATTAT TGCAGACAGGCAGGAGAAAACGAACCAGGAAARACAACT TTCGCAACCTG
ARAGGTTTGTCTCTCCTTTTCCCTACAGTGTGTCAGAACTGCATTGAACTAAATGCAGCCACCATATCTGGCTTTC
TCTTTGCTGAAATCGTCAGCATTTTCGTCCTTGCTGTTGGGGTCTACTTCATTGCTGGACAGGATGGAGTTCGCL
AGTCGAGAGGTAARAAGAATGCTCT TAGATGAGAGATGGGACCACCTGAGACCCTCAGCTTTCCTCCTACCATTAT
GTACCCAATGGRAGAGACTGAGTTGGTGCTTCTTGCTAGTGTGCATAGTTGGGTGAGGCTGTATTTCTCTGAGAL
AGGAGAAAGGATACTTGGTGTTATCACAGCATGTTCACCTGTCTCAARGATACAGCTCCCTCTGTGAARARARAAA
ALAACARARARCAGGCGCAGTGGCTCACGCCTGTAATCACAACACTTTGGGAGGCCGAGGCGEGCAGATCACGAGG
TCAGGAGATCGAGACCATCCTGGCTAGCACGGTGAAACCCCGTCTTTACTAAAAATACAAAARATTAGCCGGGCG
TGGTGGCGGGTGCCTGTAGTCCCAGCTACTCTGGAGGCTGAGGCAGGAGAATGGCATGAACCCGGGAGGCGGAGT
TTGCGTGAGCCGAGATCGTGCCACTGCACTCCAGCCTGGGCGACAGAGCAAGACTCCGTCTCARAARAAARAARA
ARRAARACTATTTTAAGTAARACCCTTACATACAGAAARGTGARTCACARGCATACAGCTCAAARAARARRTTCAC
AGAGCAAATACACCCATGCAGCCAGCACATAATTTAAGAAAGACAATATTACCAATGCCATTGAAGCCCCTCTTG
TGGTCACTTCCAGCCACTACCCATCCTCAAGAGTGAGCATTGTCCTGACTTCTAACARCAAGGATTAACTTTGCT
TGTTTTTGTCCTTTATGTAAATGGACTCATATACTAAGTATTCTTGTGAGTAGCTTCTTTCACTCAACAACATGT
TTATGTGCTTTATCCATACTCTTGTGTATATATAABACTCTTATTGTTATT TAGTATTCCATTTTGTGAATATAR
CCCRATTTATTATGCATTCTACCTTGTGTGGATTCTGTTTCTTTTTI TGTGCAGCT TCAGACAAGCAGACTCTCTT
GCCCAATGACCAGCTCTACCAGGTARGGGGATGARGARTAAARGAGACATTGCTGTAATTAGTGGGGGTARATCT
TTGGGATTGAGGGGCATGTTAT TTGGAAGATCCTATACAGGTARGARACTGCTARCAGCATACCAGATGATGAGA
TCAGTTTGGGTAGAATAAATGAARCTAARGAGAAGGATTGACAGAGACTGAGGTCAGGATCTAGTGAGCACAAGTT
GAAGAACACACTGAGAGGGACACACGARGAARCTCTCGACAGGCTGGGCACTCACTATAGACAGGCCATGGCTCA
TGCCTGTAATCCCAGCACTTTGGGAARGCCAARACAGGTGAATCACCTGAGGTCAGGAATTCGAGACAAGCCTGGC
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CAACATGATGAAACTCTGTCTCTACTARAARATACAAAAAARATTARCCAGGCCTGGAGGCGCGCGCCTGTAGTCT
CAGCTACTCAGGAGGCTGAGGCAGGAGGACCACTTGAACCCAGGAGGTCGAGGT TGCAGTGAGCTGCGATTGTGC
CACTGCACTCCAGCCTGGGCAACAGAGAARGACTCCGTCTCAAAAAAAARARAGAGAGAGAGAGAAARAGAAAAA
AGACAGAGCCTCCATCTCCTTGTCCTCTTTCCATCCTCAGGACCATGAAGTACCCACTCCAAATTCTCACATATA
AARAACATTCAATAAACATGCATCARATTAATTAATAGAGGATGGAAARARATGACTTATGACTGTGCTGTCCTTT
CCAGCCCCTCAAGGATCGAGAAGATGACCAGTACAGCCACCTTCAAGGARACCAGTTGAGGAGGAATTGAACTCA
GGACTCAGAGTAGGTGGGTTCTTCAATGCCAATTCTAATAAAGGACCCTTGCATCAACTGCCCTCGCAATTGCTT
CTBAGTCTAGCTCCCTTCCCTAAGCGGCTATAAGCATCAGACTCTGGGGATCAGGGATTGGGACGTGGTTTGGGG
TACTCTTTTCTAAARATTCTGGGGCCATACTGATTGTCTTGGCCTAGGTAAATATGAATTTTATGTATCTGTARA
TCCTGTCAGAGCAGGGCCTCAAGCCATAGAGATGCTGAATATTAATCT TAACCTACATTTGAATTTCTCATTATC
TACACTATTARCATTTTGGGCTAATTAATTATT TGTGATGAGGGGCTAGCCTGTGCATTGTAGGAGT TATGGAAG
CATCCCTGGCCTCTCTCCACCAGATGCTGGTAGATTGTCCAGTGTGACAATCARARAATGTGTCCAGACATTACCA
AATGTGTCCAAACATCACCTCCAGGGCARAATCACCCTTAGTTAAGARCCACTAACCCATATTAACCTTCCAATC
ABRTAAATCAATCAGTCAGAAGTTATGATTTAATTAATCTATCTGAAGTTTCTATCAGGAAGACAGGGTTGAAAGC
ATTATTTGTTTTTTTTGAACAAATTGCAATTTTTCTTTTTTCAGTCCAGGTCTTCTCCTCCTATTCAGTTCCCAG
ARTCAAAGCAATGCATTTTGGAAAGCTCCTAGCAGAGAGACTTTCAGCCCTARATCTAGACTCAAGGTTCCCAGA
GATGACAAATGGAGAAGAAAGGCCATCAGAGCAAATTTGGGGGTTTCTCAAATARAATAAAAATAARAACAAATA
CTGTGTTTCAGARGCGCCACCTATTCGGGAAAATTGTARRAGAAAAATGAARAGATCAAATAACCCCCTGGATTT
GAATATAATTTTITGTGTTGTAATTTTTATTTCCTTTTTGTATAGGTTATAATTCACATGGCTCARATATTCAGT

GGCTCACTGCAACCTCTGCCTCCTGGGT TCAAGCGAT TCTCCTGCCTCAGCCTCCCGGGCAGCTGGGATTACAGG

CACACACTACCACACCTGGCTAATTTTTGTATTTTTAGTAGAGACAGGGTTTTGCTCTGTTGGCCAAGCTGGTCT
CGAACTCCTGACCTCAAGTGATCCGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCCACCATGC
CTGGTCTTAAAACCAGTTTCTTATATATCTCTCTGGAGGTATTCTAGGCATATATGAGCACATTCTCAAGTACAT
ATTATCCTCCCTTCCCCTATCTTTTAGACAAATGATATCAAACTATACATCTTGTGAGATTATTGCATACCATTA
TATGAAGATACCATTATATCCTTTTTAATGCAACCATATTGTACAARTAGAC TATTTAACCTGTTATC
TATCAGTGGATATTTAAGTTGGTAGTTGGTTCCAATCTTTTGCTCTTACAACAATTCTGCAATGACTAACATTGT
ATAAATATCATTTTTAAAAATAATTGCATTGAAGCATAATGTACATGCCATARAATCCACCCATCTTAAGTGATT
TCACCTGTTCTCAGRAATTTTTAGTARATT TAACTAATTGTACAGCCATTACCATAATCCAGCTTTAGGACATTT
TCTTTTTTTTCTTTTCTTTTCTTTT T TTTCTTTTTTTTTTTTTTT TGAAGTGGAATCTTGCTCTGTGGCCCAGGC
TGGAGTGCAGTGGCGCGATCTCAGCTCACTGCAACCTCCACCTCCTGGGTTCAAGCGATTCTCTTCGCCTTGGCCT
CCCGAGTAGCTGAGACTACAGGCACATGCCACCACGCCCAGCTCATTTTTTGTGTATTTAGTATTTGTGTATCTA
GTATTTGTGTACT TAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCCAATTCCTGACCTCAGGCGAT
C
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