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MULTI PLE TRANSFECTI ON PROCEDURE OF MATRI X ATTACHVENT REGQ ON SEQUENCES FI ELD
OF THE INVENTION 5 The present invention relates to purified and isol ated
DNA sequences having protein production increasing activity and nore
specifically to the use of matrix attachnment regions (MARsS) for increasing
protein production activity in a eukaryotic cell. Also disclosed is a
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52:14- 27k pnt iACERHcR rettéod pirdfioualel isolEted DNA sequeneeg dzvingyl proteinoops
that spgjqg mnlﬁrféaﬁin %ﬂﬁﬁz hd bitRe RpetifaslyNBithE use df niEtak aitaskem net wor k
made up of; fé?rtl %a@ ré’fe‘?rﬂ roeeli6h aétn(.@qf#% ehka%ﬁbt@t&z'ﬂgﬂl&o' ber M

Jbﬁrd?‘s éétw Reyi o
icf sequ é89$ o CF@%B: déﬂ]égs'%n tzer med
?J | i% SC 0 uri n ase
(i nterpﬁ'&g"esn étﬂ% '?15 25 (Hart C and Laem’dl (1998)
"Facilitation of chrorratln d nani cs Rs" Curr Opin Genet Dev 8, .
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chromatin domains, such that onl y t he enconpassing cis-regulatory el enments
conf®ol Nawadays: tsmedelstt leerdomainyeigasization ohetkeyaihehremasomesis wehei r
abi | i t y acoepied (Boshkas T “Nature equerees atritbenatieahmgntragirnst ohgerssient s,
and t hughe ontlear prtiix’| drCe/hBiopbaterfi2. ead, £393)e fccodinghiathisonodedn seen in
stabl y tchesragto issdrganizkd irf PolpsdkatlspaBaiir @) kdvittzicbed tathemudeammatrit)a (1994)
" SARs 3Ypreteinagedtie network onade up of RNPsparsd bihen nonbisfeeredenteige (@ode @ essi on'
Nucpei c ehgsrtResr M, Kay V, Schalke T and Dietz-Pfeilstetter A, Crit. Rev. Euk. Gene Exp.,
6:115-138, 1996).

The DNA regions attached to the nuclear matrix are termed SAR or MAR for
respectively scaffold {during metaphase) or matrix (interphase) attachment regions

25  (Hart C and Laemmli U (1998), “Facilitation of chromatin dynamics by SARs” Curr Opin
Genet Dev 8, 519-525))

As such, these regions may define boundaries of independent chromatin domains,
such that only the encompassing cis-regulatory elements control the expression of the
30 genes within the domain.

However, their ability to fully shield a chromosomal locus from nearby chromatin
~ elements, and thus confer position-independent gene expression, has not been seen in
stably transfected cells (Poljak L, Seum C, Mattioni T and Laemmli U. (1994) “SARs
35 stimulate but do not confer position independent gene expression”, Nucleic Acids Res
22, 4386-4384). On the other hand, MAR (or S/MAR) sequences have been shown to
interact with enhancers to increase local chromatin accessibility (Jenuwein T, Forrester
W, Fernandez-Herrero L, Laible G, Dull M, and Grosschedl R. {(1997) "Extension of
chromatin accessibility by nuclear mairix attachment regicns” Nafure 385, 269-272).
40  Specifically, MAR elements can enhance expression of heterologous genes in cell
culture lines {Kalos M and Fournier R (1995) "Position-independent transgene
expression mediated by boundary elements from the apolipoprotein B chromatin
domain” Mol Cell Bial 15,198-207), transgenic mice {Castilta J, Pintado B, Sola, i,
Sanchez-Morgado J, and Enjuanes L {1998) “Engineering passive immunity in
45  transgenic mice secreting virus-neutralizing antibodies in milk” Nat Biotechnol 16, 349-
354) and plants (Alien G, Hall GJ, Michalowski S, Newman W, Spiker S, Weissinger A,
and Thompson W (1996) “High-level] transgene expression in plant cells effects of a
strong scaffold attachment region from tobacco” Plant Celf 8, 899-913). The utility of
MAR sequences for developing improved veciors for gene therapy Is also re cognized
50 (Agarwal M, Austin T, Morel F, Chen .J, Bohnlein E, and Plavec | (1998), "Scaffoid
attachment region-mediated enhancement of retroviral vector expression in primary T



22, 4386-4394). On the other hand, MAR (or S/ MAR) sequences have been shown
to interact wth enhancers to increase |ocal chromatin accessibility
(Jenuwein T, Forrester W Fernandez-Herrero L, Laible G Dull M and
G osschedl R (1997) " Extensi on of chromatin accessibility by nuclear
matrix attachnment regions” Nature 385, 269-272). 40 Specifically, MAR
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thls technigue does not generate a homogenous population of transfected
cells, since it cannot favour the integration of further gene copy, nor does it
direct the transgenes to favorable chromosomal loci,

30 i) the use of the same selectable marker in multiple transfection events does
not permit the selection of doubly or triply transfected cells.

In patent application WQ02/074989, the utility of MARSs for the development of stable
eukaryotic cell lines has also been demonstrated. However, this application does not

35 disclose neither any conserved homology for MAR DNA element nor any technigue for
predicting the ability for a DNA sequence to be a MAR sequence.

[n fact no clear-cut MAR consensus sequence has been found (Boulikas T, “Nature of
DNA sequences at the attachment regions of genes to the nuclear matrix”, J. Celf

40  Biochem., 52:14-22, 1993) but evolutionarily, the structure of these sequences seem to
be functionally conserved in eukaryotic genomes, since animal MARs can bind to plant
nuclear scaffolds and vice versa (Mielke C, Kohwi Y, Kohwi-Shigematsu T and Bode J,
“Hierarchical binding of DNA fragments derived from scaffold-attached regions:
correfation of properties in vitro and function in vivo”, Biochemistry, 29:7475-7485,

45  1990) .

The identification of MARs by biochemical studies is a long and unpredictable process;
various results can be obtained depending on the assay (Razin SV, “Functional
architecture of chromosomal DNA domains”, Crit Rev Eukaryot Gene Expr., 6:247-269,

50  1998). Censidering the huge number of expected MARs in a eukaryotic genome and
the amount of sequences issued from genome projects, a tool able to filter potential
MARS in order to perform targeted experiments would be greatly useful.
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to be the transfection of transgenes with MARs both |linked to the transgene

and on a 15 separate plasmd (Grod et al., submtted for publication).
However, one persisting limtation of this technique is the quantity of DNA
that can be transfected per ceEl. Mny nultiples transfection protocols

have been devel oped in order to achieve a high transfoction efficiency to
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sequences has not been reported.

Furthermore, due to the relatively poor specificity of these sofiwares (Frisch M, Frech K,

30 Klingenhoff A, Cartharius K, Liebich | and Werner T, “In silico prediction of
scaffold/matrix attachment regions in large genomic sequences”, Genome Research,
12:349-354, 2001), the amount of hypothetical MARs identified in genomes rapidly gets
unmanageable when doing large scale analyses, especially if most of these have no or
poor activity in practice. Thus, having no way to increase prediction specificity to

35 restrain the number of hypothetical MARs, many of the available programs become
almost useless to identify potent genetic elements in view of efficiently increasing
recombinant protein production. '

Since all the above available predictive methods have some drawbacks that prevent

40  large-scale analyses of genomes to identify reliably novel and potent MARSs, the object
of this invention is to 1) understand the functional features of MARs that allow improved
recombinant protein expression; 2) get a new Bioinformatic tool compiling MAR
struciural features as a prediction of function, in order to 3) perform large scale
analyses of genomes to identify novel and more potent MARs, and, finally 4) to

45 demonstrate improved efficiency to increase the production of recombinant proteins
from eukaryotic celis or organisms when using the newly identified MAR sequences.

SUMMARY OF THE INVENTION
50
This object has been achieved by providing an improved and reliable method for the
identification of DNA sequences having protein production increasing activity, in
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45 1990). The identification of MARs by biochem cal studies is a long and
unpredi ctabl e process; various results can be obtai ned depending on the
assay (Razin 5V, "Functional architecture of chronpbsonal DNA domai ns", Crif
Rev Eukaryot Gene Expr., 6:247-269, 50 1996). Considering the huge nunber of
expected MARs in a eukaryotic genone and the anmount of sequences issued
from genop®igiigl MARSHudedtelsealéfodsOahd tHealisePsTtiRedd @arad@Reed ActReddAaR! 0
perform t iRk esk Wﬁéwwm;ﬁemﬁbecb& Biettd t¥ ingEddd the ot @il of t wo _
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to the52 nucl ear rratrix Nucl el ﬁ%ﬁearc 25 1419 1425, 1997) is based
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Resear ch, Fig12 shags Ssatterpots ¢f @sf‘éu"v&! t ¢rfena eead Rep Seagfand the
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to screenarbq:r!ottqnidumtiy. MARs form | arge DNA sequences. Sone ot her softwares,
not &hilable via the Internet, also exists; they are based as well on the
f r equencyFief 4 M@vsiEMAR SCARS peedistians m hunaehrnmesamiesd2 and on'spulegartite
sequence @iremearmadodippad | Riverageatunber of At olbtdinad tbychiaR Scand with five:
Nucl ei ¢ Atibtied2¢crRebdled? shaided wibB0 onb9edsppifgChinGbes ©f 10z kide®\ Markal. |
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overlapping windows of 10 bp, order 1 Markov chains model and with the native

chromosome 22.

Fig. 5 shows the dissection of the ability of the chicken lysozyme gene 5'-MAR to

30  stimulate transgene expression in CHO-DG44 cells. Fragments B, K and F show the
highest ahility to stimulate transgene expression. The indicated relative strength of the
elements was based an the number of high-expressor ceils.

Fig. 6 shows the effect of serial-deletions of the 5-end (upper part) and the 3’-end
35  (lower part) of the 5’-MAR on the loss of ability to stimulate transgene expression. The
transition from increased to decreased activity coincide with B-, K- and F-fragments.

Fig. 7 shows that portions of the F fragment significantly stimulate transgene
gxpression. The F fragment regions indicated by the light grey arrow were multimerized,
40  inserted in pGEGFP Control and transfectaed in CHO cells. The element that displays
the highest activity is located in the central part of the element and corresponds to
fragment Flll {black bar fabelled minimal MAR). [n addition, an enhancer activity is
located in the 3'-flanking part of the FIil fragment (dark grey bar labelled MAR
enhancer).
45 .
. Fig. 8 shows a map of locations for various DNA sequence motifs within the cLysMAR.
Fig. 8 (B) represents a Map of locations for various DNA sequence motifs within the
cLysMAR. Vertical lines represent the position of the computer-predicted sites or
sequence motifs along the 3034 base pairs of the cLysMAR and its active regions, as
50 presented in Fig. 5. The putative transcription factor sites, (MEF2 05, Oct-1, USF-02,
GATA, NFAT) for activators and (CDP, SATB1, CTCF, ARBP/MeCP2) for repressors of
transcription, were identified using Matlnspector (Genomatix), and CpG islands were
identifed with CPGPLOT. Motifs previously associated with MAR elements are labelled
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Bi ochi m Bi ophys. Acfa, 1517:351-356, 2001) or based on the identification
of sites of stress-induced DNA dupl ex (SIDD;, Benham C and al .,
"Stress-induced duplex DNA destabilization in scaffold/ matrix attachnent
regions", J. Mel. Biol., 274:181-196, 1997). 25 However, their suitability
to anal yze conpl ete genone sequences remai ns unknown, and whet her these
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usi n20 hetengdratured@od chivedanABNFeprreieedottoBUAMMAERYTIRE posiEoh NY/ERETIMEN 50 Thi s
obj ect hascthednB aalhrnedndyroiedMioding sitnfor pesiicctlassdiptieh fadibre smetabod f or
the idenkntfck&ati on of DNA sequences having protein production increasing
activity, in 3 particular MAR nucl eotide sequences, and the use of these

char act er Figedo agéwy theMBribution of putative transcription factor binding sites within the 5~
25 - cLysMAR, Large arrows indicate the position of the CUE elements as identified with
SMAR Scan®.

Fig. 11 shows the scheme of assembly of various portions of the MAR. The indicated
portions of the cLysMAR were amplified by PCR, introducing Bglll-BamHI linker

30 elements at each extremity, and assembled o generate the depicted composite
elements. For instance, the top construct consists of the assembly of all CUE and
flanking sequences at their original location except that Bgli-BamHI| linker sequences
separate each element.

35 Fig. 12 represents the plasmid maps.

Fig. 13 shows the effect of re-transfecting primary transfectants on GFP expression.
Cells (CHO-DG44) were co-transfected with pSV40EGFP (left tube) or pMAR-
SV40EGFP (central tubg) and pSVneo as resistance plasmid. Cells transfected with
40 pMAR-SV40EGFP were re-transfected 24 hours later with the same plasmid and a
different selection plasmid, pSVpuro {right tube). After two weeks selection, the
phenotype of the stably transfected cell population was analysed by FACS.

Fig. 14 shows the effect of multiple load of MAR-containing plasmid. The pMAR-

45 SV40EGFP/ pMAR-SV40EGFP secondary transfectants were used in a third cycle of
transfection at the end of the selection process. The tertiary transfection was
accomplished with pMAR or pMAR-SV40EGFP to give tertiary transfectants. After 24
hours, cells were transfected again with either plasmid, resulting in the quaternary
transfectants (see Table 4).

50
Fig. 18 shows comparative performance of SMAR prediction algorithms exemplified by
region WP18A10A7. (A) SMAR Scan® analysis was performed with default settings.
(B) SIDD analysis (top curve and left-hand side scale), and the attachment of several
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sequences in a new nultiple transfection nethod to increase the production
of reconbinant proteins in eukaryotic cells. 5 BRI EF DESCRI PTION OF THE

FIGURES Fig. 1 shows the distribution plots of MARs and non- MARS sequences.
Hi stograns are density plots (relative frequency divided by the bin w dth)
relative to the score of the observed parameter. The density histogram for
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wi t hi 10 nogrovet ikappiehealuentigher @5°/a)dh@rp)nomnajélﬁmtmrtw!s @589%). nodel  and
with the native chronosone 22. Bottom plot: Average nunber of 25 MARs
pr edi ct edFigy1 BMReSas (he sdattefpividor thebNEE /Mt serhlesdes ohthfefABdopt atd n non-
over | appi T4 (vetrohovadinadledidichpercenidges dorbs thepretiaiedD NaAdehdgdasdantputag
native chy ShBgOBea®®. Fig. 5 shows the dissection of the ability of the
chi ckgm | ysozyne gene 5' -MAR to 30 stinulate transgene expression in
CHO- DA4 Eigl 18 redresgn® iiesdiBuclkotafedpdresdtage tikeibulibgbees oadithetiySveoat | nul at e
t ransgenesgxaressh@hcedhe indicated relative strength of the elements was
based on the nunber of high-expressor cells. Fig. 6 shows the effect of
serial-deletions of the 5 -end (upper part) and the 3'-end 35 (|l ower part)
of the 5 FiyYAR PRwishRe lAest Gifvafibiid SIMARRISHeA bAtRe bIGNRUEAS RXBAAHERN. The
green fiuorescent protein (GFP). Poputations of CHO cells transfected with a GFP
expression vector containing or a MAR e!ement as indicated, were analyzed by a
fluorescence-activated cell sorter (FACS®), and typical profiles are shown. The profiles
display the celt number counts as a function of the GFP fluorescence levels.

25
Fig. 20 depicts the effect of the induction of hematocrit in mice injected by MAR-
network.
30 DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a purified and isolated DNA sequence having profein
production increasing activity characterized in that said DNA sequence comprises at
least one bent DNA element, and at least one binding site for a DNA binding protein.
35

Certain sequences of DNA are known to form a relatively "static curve”, where the DNA

follows a particular 3-dimensional path. Thus, instead of just being in the normal B-

DNA conformation ("straight'}, the piece of DNA can form a flat, planar curve also

defined as bent DNA (Marini, ef al., 1982 "Bent helical structure in kinetoptast DNA",
40  Proc. Natl. Acad. Sci. USA, 79: 7664-7664).

Surprisingly, Applicants have shown that the bent DNA element of a purified and
isotated DNA sequence having protein production increasing activity of the present
invention usually contains at least 10% of dinucleotide TA, and/or at least 12% of

45  dinucleotide AT on a stretch of 100 contiguous base pairs. Preferably, the bent DNA
element contains at least 33% of dinucleotide TA, and/or at least 33% of dinucleotide
AT on a stretch of 100 contiguous base pairs. These data have been obtained by the
method described further,

50  According to the present invention, the purified and isolated DNA sequence usually
comprises a MAR nuciectide sequence selected from the group comprising the
sequences SEQ 1D Nos 1 to 27 or a cLysMAR element or a fragment thereof,
Preferably, the purified and isolated DNA sequence is a MAR nucieotide sequence
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transition fromincreased to decreased activity coincide with B-, K- and
F-fragnents. Fig. 7 shows that portions of the F fragnent significantly
stinmulate transgene expression. The F fragnent regions indicated by the
light grey arrow were nultinerized, 40 inserted in pGEG-P Control and
transfected in CHO cells. The el enent that displays the highest activity is

| ocated in ielt Wt@é g&ﬁtrptccﬁﬁpﬁstrﬁﬂlﬁle%@%nén@@%mnmmonaﬁzr Qnorfer agnent F[ 11

(black bar, la §@q[]b 4+ 0n, an enhancer activity is

| ocat ed i the Iankr ng part of the Fill fragrrent (dark grey bar |abelled
VR enhafag é&{tg % ab %ﬁtcb ac 2 é Eﬁcg\@fﬂ@eggfnce
varroué D%v%ﬁig% 3) “E’ﬁ" '_c,g J@g Y, L |nes represent

t he positi G 't 6 JX\% (qr éft Y% quence motifs along the
2934 gas_e_ﬁg]ar S Oft" itérzlatecl:CL% qacge%tl ts gﬁé%\é@%éﬁ ons as %%HE&TES; tSEdOIZ,n
GATA, NFA'P)'OH‘%T‘G% i K}'&FB‘QS‘S' (88 or(taﬂscn@pﬁgpcto Stridpl r epr essors

of tAnsEEHpEIEAealdies. | dentified using Matl nspect or (Genorrat i x), and CpG
i slands were identifed with CPGPLOT. Nbtifs eviously associated with MAR
el enents dreart absaquegcas BRDINRS e 27r?@|ddﬁ% CEYSWR@@@%H W agat cgfers
i sl ands, G®aEHEANT 5ﬁb@“ﬂ$ag§ JACRAT nuclgaiidesAT Aergih wibthe r@peﬁ’@yer%equeap? Gs
and Cs, DobdephERdDiNgsol sorér dbese sewiangen gan §f tesd ESTPINARNINTEXNARTIUTRE
whi ch 1Bad seaderpPpsriies as fee patife sanuened o witich thstyidarive. Gredengbly thesds. | / Y)
prot ei n bisaduenpesishars mord transdPacn pagiculstdre tharcPUde Blaniides éxslengtibi ndi ng
and nucl eodtihrthe despeatrauséqupnse tof theaBidQdDrived 1 ta Bbught to relieve the
superhelical strand of DNA. Fig. 8(A) represents the conparison of the
abi ity ofThepoesarnyis/eation hsodhylsddsRrdranacdfithatirémansaradpteqences SENAR
pr edi @i omescoloe2 pamd thead ysMAR e Rrdnt odagmametHat s mlickeptiaim sshowscdshibatVAR
fragment aahjfrdirh YheRefénbe 8eqlendattiy @nsbhative dadieotardsUbetitutions wwhessby how
MARFi nder vpeeflintdre uplebBids ale SubistiiMiil Beanathéwiensamé @harictdriziiés. DNA
structures respectively. Fig. 9 shows the correlation of DNA
physi co- chagisegliefic@rSrQiiBNG 1 b M\RBapebéat Idéntiffidddby scanning human
25 chromosome 1 and 2 using SMAR Scan®, showing that the identification of novel MAR

sequences is feasible using the tools reported thereafter whereas SEQ [0 No 24 to 27

have been identified by scanning the complete human genome using the combined

SMAR Scan® method.

30 In afirst step, the complete chromosome 1 and 2 were screened to identify bent DNA
element as region corresponding to the highest bent, major groove depth, minor groove
width and lowest melting temperature as shown in figure 3. In a second step, this
collection of sequence was scanned for binding sites of regulatory proteins such as
SATB1, GATA, etc. as shown in the figure 8B) yielding sequences SEQ ID 1-23.

35  Furthermore, sequences 21-23 were further shown to be located next to known gene
from the Human Genome Data Base,

With regard to SEQ ID No 24 to 27 these sequences have been yielded by scanning
the human genome according to the combined method and were selected as
40  examples among 1757 MAR elements so detected.

Molecular chimera of MAR sequences are also considered in the present invention. By
molecular chimera is intended a nucleatide sequence that may include a functional

45  portion of a MAR element and that will be obtained by molecular biology methods
known hy those skilled in the att.

Particular combinations of MAR elements or fragments or sub-portions thereof are also

considered in the present invention. These fragments can be prepared by a variety of
50  methods known in the art. These methods include, but are not limited to, digestion with

restriction enzymes and recovery of the fragments, chemical synthesis or polymerase

chain reactions (PCR).

Therefore, particular combinations of elements or fragments of the sequences SEQ [D
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9(A), represents the DNA nelting tenperature, double helix bending, major
groove depth and m nor groove width profiles of the 5 -MAR and were

determ ned using the 15 algorithns of Levitsky et al (Levitsky VG

Ponomar enko MP, Ponomarenko JV, Frolov AS, Kol chanov NA "Nucl eosonal DNA
property dat abase", Bioi nformatics 15; 582592, 1999). The npst active B, K

and F fra&BEﬁtta z@}ea%% érfesoo@ﬁ rfights B sa%nwgm v H'fr?e&rsgmg 9(B),
Lepgg;engtn nt%n %oﬁé}trés %6 B0 Bhi as he % @got he
t enper at “{s b‘r“é te -a% .Eg@@n “f eﬁre% SQFru'ehs&tHé the
st & f}) {;ly pgg LA rs el tﬂE'Egi‘i’( %@n?ﬁ é@éel ment
putative Esﬁﬁﬁh&& CE%PP \%P eﬁeﬁﬁ il ySI\/AR Lar ge
arrows i nﬁ‘?gﬁ” HeS E elements as identified with SMAR
Scan(r). 11 shaows th scherre L assenbl of varl ousS portions of t he
MAR. The BH%?E%EHIS‘%T@PE‘? APBONR H’g‘ B ISRIPRIVSRYReqtifs $69Ue00%, rpgRents of

i nt r otfici Ay rLrleplida-Feqyancemanraidia hiaiagica ﬁc@é\wr@m@mm toapi f89s el ed
to gener abeclearanalapre ABY OF AlipIIER EEPrespiRPAtETNSIY CofingtseRENCasRPar A
const r uct linkeAdpP etprowptarhEragments bia MARNICIevdesriuentamayTgnee foshdes at
their origenbabdubd 8P teACRR bppereferably Bym alBuia00ito 70RIbEr Mose pesiewdly f@par at e
each el enalprut 388 B0 bpnucgntidsendisc endsiphed aicdamapanbiratponsid fergments.he
ef f ect5 of whishthaaa dfesamagupriaraf putlectitet geesant i asy@hRptiekireseguance Cel | s
( CHO DA 43onsintieg ob nahuamlsil ARt edemaint andda\r@EGHPs.(Thef fragrodets 208 prafeRblYSV4e EGFP
(central #$zgee)blahdy pSheaqasncess Psdfamee lifteas aredBg 0B 4raHt lirdemsf ect ed with 40
pPMAR- SVAOEGFP were re-transfected 24 hours later with the sane plasmd and a
di f f er ent ‘BelefrcpiodctyraipnieshsingDdivind réfersoiotart adiRity oPdhegiurified awe edalated
sel ectg onpNRhequBhenabliRel &5 fdiibas sifedhhyvihg deeh estteilicee indeoguiadld on was
anal ysed Eyhdithas. lntﬁlageuléag}/] Gt tBIe tied Eatloneé i bld 6f ihedsidl protein
MAR: cont ajbidNgtidH 12961k th cdineu RMBs 4ampHIERGTHRI M G SHARKERRSE GRReRIKid
transf ect BNaSseMBERcI R it hbldade 9/ §590 ab follir pR¥a6kI LB /) foldigHgnd of the
sel ecti on;RHQEBRTs to'ABrdRIctibAFMeldr ABPEERE bOILINAS oductivity of at least 10 pg per

25 cell per day {see Example 11 and Fig.13).

As used herein, the following definitions are supplied in order to facilitate the
understanding of this invention.

30 "Chromatin" is the protein and nucleic acid material constituting the chromosomes of a
eukaryoctic cell, and refers to DNA, RNA and associated proteins.

A "chromatin element” means a nucleic acid sequence on a chromosome having the
property to modify the chromatine structure when integrated into that chromosome.

35
"Cis" refers to the placement of two or more elements (such as chromatin efements) on
the same nucleic acid molecule (such as the same vector, plasmid or chromosome).

"Trans" refers to the placement of two or more elements {such as chromatin elements)
40  on two or more different nucleic acid molecules {(such as on two vectors or two
chromosomes).

Chromatin modifying elements that are potentially capable of overcoming position
effects, and hence are of interest for the development of stable cell lines, include

45  boundary elements (BEs), matrix attachment regions (MARs), locus control regions
(LCRs), and universal chromatin opening elements (UCOESs).

Boundary elements ("BEs"}, or insulator elements, define boundaries in chromatin in
many cases (Bell A and Felsenfeld G. 1999; “Stopped at the border: boundaries and

50 insulators, Curr Opin Genet Dev 9, 191-198) and may play a role in defining a
transcriptional domain in vivo. BEs lack intrinsic promoter/fenhancer activity, but rather
are thought to protect genes from the transcriptional influence of regulatory elements in
the surrounding chromatin. The enhancer-block assay is commonly used to identify

8



acconplished with pMAR or pMAR- SVA0EG-P to give tertiary transfectants.

After 24 hours, cells were transfected again with either plasmd, resulting
in the quaternary transfectants (see Table 4). 50 Fig. 15 shows conparative
performance of SMAR prediction algorithns exenplified by region WP18Al JA7.
(A) SMAR Scan(r) analysis was performed with default settings. (S) SIDD

anal ysi s Qﬁé%@at&#él&ﬁweﬁ&dlr‘] it dRomsah @Demew% |Bee@bém:e@ﬁ%teman%@weral

5 DNA fraggan oH?) érhgn Qﬁéer- rtl &t8d tBn¥erl t| n r'eal t%BhBoﬁrH C}§' de
scal e) Wa%avé% &h 6\9H't taqa?e ra ec st%? 3(3% BO
Corput at | B3h aderelp ljfb WZS the

interfer Zﬁn% Ej e omai ns."
Bi oche§1 stspgwn S rfg% 6%6 pﬁ%@%& 58 E‘@%g “@@e ‘F“s‘ iﬁe s of a a
gene t her £89°P8" prot ocol usi ng I\/ARs The gr oup of m ce i I’lj ect ed by
MAR- net wor Kk, |nd dfro . elnnln a better
i nduct i on -9FY% ﬁ%“ J'?‘%?%% LE} S % '@%E%&P Lﬂr 'ﬁlh&?’gl naI
net wor k WCPF%“lﬁ InEgRvalk "P'ﬂ gra Ch'ﬁr?{‘ su ﬁ%ﬁ” E?” aF?F” {r af Y‘?]
gr oup0i s legatipps deropupldeE. Hi%henclgEon by fogks septalireaiona wr Onngenel
(45-55% . Oavf, 192- Wyﬁr?&%ﬁ@@’aﬂﬁ@f%@ﬂ ef bEBs afseralions tmewprsﬁmpzoééquences of
the AT (t @p»lptaﬁdranwe% it the AppEIRfats Eesup die lrpesaain BRss INRSPSOliver ¢fdhp SBRI ct ed
DNA bendi o irdegratiem i i8e hosty ggnmre. St/hig LERs tBnpiajly cmafarémt@s%pﬁoﬁlctla@els of
di nucl eot iedpreseicoamn lindged gieses, dfficientrexprassondn @eatihall i8R0 franSYkRmice
sequefites hag @eEn gepdredsiooagrunicatesffumean bfcell eadeptes LSIRVARI el rehiohif $ Coh Tinise
pr oduct i omaft exiecsivblyrdmatactenizzell GR isothescfdhe gphit icns (I6RRe inRepiorafardms of
CHO cel | s genaftsdrapy ofisivkle kel dSeRse arg (B dwlansendad isrcucentiabeing gvaiuatedVAR
el enent, as indicated, were analyzed by a fluorescence-activated cell
sorter (FAJERs), acandingtpiacedl-proebtddascasiemahovatliatéltre pnofiarbgs of shexyiiay t he
cel | poMb®NA etfichcaso dhd Hockaonabik, fdreerditd dHroPaes denpcsorhaivetisat extend
outwards from the heterochromatin cores. While MARs do not contain any obvious
consensus of recognizable sequence, their most consistent feature appears to be an
overall high A/T content, and C bases predominating on one strand (Bode J, Schlake T,
RiosRamirez M, Mielke C, Stengart M, Kay V and KlehrWirth D, “Scaffold/matrix-
25 attached regions: structural propreties creating transcriptionally active loci”, Structural
and Functional Organization of the Nuclear Matrix: International Review of Citology,
162A:389453, 1885). These regions have a propensity to form bent secondary
structures that may be prone to strand separation. They are often referred to as base-
~ unpairing regions (BURs), and they contain a core-unwinding element (CUE) that might
30 represent the nucleation point of strand separation (Benham C and al., Stress induced
duplex DNA destabilization in scaffold/matrix attachment regions, J. Mo/, Biol., 274:181-
196, 1997). Several simple AT-rich sequence motifs have often been found within MAR
sequences, but for the most part, their functional importance and potential mode of
action remain unclear. These include the A-box (AATAAAYAAA), the T-box
35 (TTWTWTTWTT), DNA unwinding motifs (AATATATT, AATATT), SATB1 binding sites
(H-box, A/T/C25) and consensus Topoisomerase [ sites for vertebrates
(RNYNNCNNGYNGKTNYNY) or Drosophila (GTNWAYATTNATNNRY).

Ubiquitous chromatin opening etements ("UCCEs", also known as "ubiquitously-acting
40  chromatin opening elements") have been reported in WO €0/05393.

An "enhancer” is a nuclectide sequence that acts to potentiate the transcription of

genes independent of the identity of the gene, the position of the sequence in relation

to the gene, or the orientation of the sequence. The vactors of the present invention
45  optionally include enhancers.

A "gene" [s a deoxyribonucleotide (DNA) sequence coding for a given mature protein.
As used herein, the term "gene" shall not include untranslated flanking regions such as
. RNA transcription initiation signals, polyadenylation addition sites, promoters or
50  enbancers.

A "product gene” is a gene that encodes a protein product having desirable
characteristics such as diagnostic or therapeutic utility, A product gene includes, e. g.,

g



25 Fig. 20 depicts the effect of the induction of hematocrit in mce
injected by MAR- network. 30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to a purified and isol ated DNA sequence havi ng
protein production increasing activity characterized in that said DNA
sequence conprises at |east one bent DNA el enent, and at | east one binding

site for 5@@3?98$§%@Fmt8g"qé§ﬁ@rtai n sequences of DNA are known to

forma re staticcurv ere the DNA follows a particul ar

3-di nensi @na h | J ' ' r

o S e B
al so ef F % "259% [ Qipr t‘%s i d"nﬁ%ﬁsc ] ihEabn ShaMsdisr e I n
ki net apl aBt BRIN D0 5By Be S Pt .%Eﬁ:i I <Nl é %{g Nones

Sur pri si ngf‘%éwqe i rﬁ'&ﬂ_ﬁ.%ﬁS@ﬁ‘ ?'I'Hdar WFECHEn EPEREN a purified
and isol &f ag " #HPOHY THPEEA prooducti on i ncreasing activity of
the present invention usually contains at |east 10% of di nggl eok{sd TA,
and/ or at Al"eegtatonogese” 1g7ers Wi ot thabenaodss ayfegulaiarn RrJFin 68208 icguous
base i r eguletyarralsing inelhde dur@rora linfteshiontrabeshipEPmEaciers| BYBIONESy, of

di nucl eot gaaviTAgctensdrdpkiaes.| <enal tragsdustionineleriiefh OPERIENEE. BIPIQOSEPIANER: of
100 cont i JacsrsemamnepgreptorsrireddrelginakiR@8As- been obt ai ned by the nethod
described further. 50 According to the present invention, the purified and
i sol at ed Merdeipréneerabutiel oyydercefmpiclesdgeainmgvan NFose@ENsegre@ e ect ed
fromthe gninyeriedmpentiting of BdNA sggesneds SEQIN Bhiodhe Stlie P praar tﬁthﬂ_%s MAR

el ement osesudncagmesiatidrhter aafther seqeércablrgyersérbwpan coingdrethid 4 poihheied DNA
sequence iefe@nbBR thecDAtitahe wheiuee ceqgberas eat edtainednbutterafersope poimps i si ng

t he sequepgemchid@ thOdNastidh dfarahécriptimmect giheafspeaiiey DiNFe ssqeprens ésth8EQ | D Nos

24 to 27. stveems ardiobyhd brigip beapiitationvefnepiaberecass vehiairmanihleenent ar y
sequengessedudrze, 5 above-nentioned sequences SEQ 1D Nos 1 to 27 and the

cLysMAR el enent or

"Eukaryotic cell" refers to any mammalian or non-mammalian cell from a eukaryotic
organism. By way of non-limiting example, any eukaryotic cell that is capable of being
maintained under cell culture conditions and subsequently transfected would be

25 included in this invention. Especially preferable cell types include, e. g., stem cells,
embryonic stem cells, Chinese hamster ovary cells (CHO), COS, BHK21, NIH3T3,
Hela, C2C12, cancer cells, and primary differentiated or undifferentiated cells. Other
suitable host cells are known to those skilled in the art. '

30  The terms "host cell" and "recombinant host cell” are used interchangeably herein to
indicate a eukaryotic cell into which one or more vectors of the invention have been
introduced. It is understood that such terms refer not only to the particular subject cel!
but also to the progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or

35 environmenta! influences, such progeny may not, in fact, be identical to the parent cell,
but are still included within the scope of the term as used herein.

The terms “introducing a purified DNA into a eukaryotic host cell" or "transfection®
denote any process wherein an extracellular DNA, with or without accompanying

40  material, enters a host cell. The term "cell transfected” or "transfected cell' means the
ceil into which the extracellular DNA has been introduced and thus harbours the
extracellular DNA. The DNA might be introduced into the cell so that the nucleic acid is
replicable either as a chromosomal integrant or as an extra chromosomal element.

45 "Promoter" as used herein refers to a nucleic acid sequence that regulates expression
of a gene.

"Co-transfection” means the process of transfecting a eukaryotic cell with more than

one exogenous geneg, or vector, or plasmid, foreign to the cell, one of which may confer
50 a selectable phenotype on the cell.
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fragnent, which can be produced by using PCR or other neans. An "elenent" is
a conserved nucl eoti de sequences that bears common functional properties
(i.e. binding sites for transcription factors) or structural (i.e. bent DNA
10 sequence) features, A part of sequences SEQID Nos 1 to 27 and the
cLysMAR el enrent or fragnent refers to sequences sharing at | east 70%

pucl eot | dege! 8RS W éadt s%maewa%. gd%& P{ag 2Ry L to
er. e B ;@fﬁ&%%gtéé% e T PRy o S s e e

Qdfﬂ%%m n 80% I n partlcul ar nore than 90% nucl eotldes I n

sequences’
| ength h uenc of t e present
| pvent P ond avghv f‘ﬁ@ﬁ Qg P&ﬁ? aw o gﬂgﬁf% ?Hp‘ééd’aéfﬁ‘%%”%ﬁ?ﬁ b 20
Nos 1 to %rr?oer? ?L%}@W%ﬂsé'?ﬂs pErain iy eotlg
sequencesAiREET S¥aMP§ PlriraRgcT il Ere's§é FIE ae SE 'ﬂ% otide
subst i t ut 6T CARRYR A(Tﬁé W%r"éEﬁ%@% 5 N E L@ ER 1Y T her

with sameBughlABSEART i CEBPIHRER anQESF'SE@I'ﬂ)CW)-sHNW@'pEQ N&XZ5, been

i dent 1€i ed@Hy3=sE 4t A FHUKEWQBRG fpidgronmal Canll FOXBE ndF8RnRNESde@. showi ng
that the MIRMZ,iQetdaPPOBFAF SREVYISMIRR A b rélic Bachd, CRELRD Lk, F§ARe t ool s
reported Hiér &tT 8fyonRiBXe RaxSETEF D/BI, 2AD3 Bra?, CRMR . He@nDa&s: (11dd . by
scanni ng kA& ¢ dingB eEXBANBE UidrioPexBisT g ot comhinatien of SR :soemf()frt)'lemt hod.
30 I n a firasscriftiop,fatthes arenpéirede Mostpretered ararkh TB 1yediMdP4 chMEERethdt o

i dent iy pelyQdoN® deheimgprbiekss.r egi on correspondi ng to the hi ghest bent,

maj or groove depth, minor groove wdth and |owest nmelting tenperature as
shown i n $§hdE € NMP4 and MERDTEr Steiple! dreknodlth esduise thé dseglupment safor
scanned f@is-BsidNeL rteeéxméssﬁ@@m REMYaID THetk ManstedioATactdATRdve RETA, etc.
as shown ¢dphdl tE'aﬁHF ENAR)eorhsinding repHRBME Dirdlitd IDAIAZE: ar3§!ld§%r¥d1%raﬁﬁre
sequengesm&ktifes Wi atrlitk EF{ec%*ﬂﬂW’SAPB ﬁ/ak@&moet@faﬁﬁfa da@elipa@WirugeRe from
the Human.(enas&idhay ﬁet@?o%%ro%ﬁrﬁ‘(ﬂfﬁ%r%ntm SErQi IR HNG- S drRatéd T RSSUe-

sequences V. € tto the
conbi ned %%ﬁ%’ﬁc Hgﬁ%@@;@?%&@ﬁ as %%r%%(sarrp gg@gb%%ggﬁggg ?\N%E@e grrents SO

det ect ed,

25 Yet another object of the present invention is to provide a purified and isolated
cLysMAR element and/or fragment, a sequence complementary thereof, a part thereof
sharing at least 70% nucleotides in tength, a molecular chimera thereof, a comb!natlon
thereof and variants.

30 More preferably, the cLysMAR element and/or fragment are consisting of at least one
nuclectide sequence selected from the B, K and F regions.

. A further object of the present invention is to provide a synthetic MAR sequence
comprising natural MAR element and/or fragments assembled between linker
35 sequences.

Preferably, the synthetic MAR sequence comprises a cLysMAR element and/or

fragment a sequence complementary thereof, a part thereof sharing at least 70%

nucleoctides in length, a molecular chimera thereof, a combination thereof and variants.
40  Also preferably, linker sequences are Bglil-BamH] linker.

An other aspect of the invention is to provide a method for identifying a MAR sequence
using a Bioinformatic tool comprising the computing of vaiues of one or more DNA
sequence features corresponding to DNA bending, major groove depth and minor

45 groove width potentials and melting temperature, Preferably, the identification of one or
more DNA sequence features further comprises a further DNA sequence feature
corresponding to binding sites for DNA binding proteins, which is also computed with
this method,

50 Preferably, profiles or weight-matrices of said bioinformatic tool are based on
dinuclectide recognition.
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Mol ecul ar chinera of MAR sequences are al so considered in the present
I nvention. By nolecular chinera is intended a nucl eotide sequence that nmay
i nclude a functional 45 portion of a MAR el enent and that will be obtained
by nol ecul ar bi ol ogy nmethods known by those skilled in the art. Particular
combi nations of MAR el enents or fragnents or sub-portions thereof are also
consi der eghd Bich{i8rrR4tRSBPL uddMBRtHOfresdMangthbl agpRMrabFABMIR Beam@rweicdy a
vari ety Ofoniafls BRIdN@HHs KBEWBpdd b Rl xprddianitp MREBsienétflcdRrsadii/cqr € not
limted tgn HAesth PEMUIRESSHRID SR'DRnaNAKEE SnaRIitsIeCanaT 1003, THRe
fT r agITent s g6 SE@EO I Eg?ile;s% %s@@b%%@g&?ﬁg@f@fm-ﬁ%ﬁﬁg%@%&ﬁﬁt o the  ces
er eizor e : [ f Al
\ BO 7thﬁ§§ertl étol fof E9HBFAh LT A (rjrgjn? {rﬁaa %@ﬂém
ite
aj

SEQ i and cLysMAR el e s or fragnments are al so envi sioned

in the pregsen [ Lon | ] | a e
obt ;i neg. 5@?%%%”%%@& ﬁﬁgh@ﬂ&’%ﬁ&%gﬁ%{%ﬁzﬂ% :?‘ %opgi{ﬁe thrjé%fg%%% as

descri bed>THSAEF (PAHESSEY ESP Héé . éreb ool t ed
pergaR UL LEA R S e R %%Xl’&ﬁ% Rgff@
cLysNR u¥idops of Haliohie e (sPRFith 3 JiPr &26N fWPtiRn uged @y Cpt-¢ é‘i‘ gpdas one
el ement  $htghte BEOdIdBdSBI s ANt gyesy Bmpitas comPyiRd Seqrr:0fy IlPR fe9ian i nts
(nul ti meriig&et cut-effsaliug yoimlgefithe shaserhcrteda TF“Y‘E‘?’E‘@ quityut repdes g Avalable
i nt ended 1@ fndie e s, Hedirsbispled i"peflinedotingly retgne sl ot prsiianeRRdhar 10 a
MAR nucl estdrdsegeenreral thel coepapendinovayes ior the different caiediarbrgenbin®d to
puri fifed seneoHeapdatraled esontinoss NSt bistdme oslyphe popaNpat $&ver of codi ng
sequencesc@igrabs }its hnchKedr casrespending senuermea faeiismerie at RN M So1TReE
sequence ofeyontignges hitsoimamothar sasoff ybbgtthatomntle seipagaip withractuspblsIWindewm
about 200siz@ TH09sbmndiopée & ikatedllymbdeof SKARIBca0®. indesddrdm armemandici des.
Al so envi soionedsiawea hihjs cosidaned Bercood-ufiwagingnelemebb{IE ; land avaustarofsane
numbe) of CoEelaeebingasiergsgidteisnofaisdimg Kieds for Mvame gretaios is cosklesed ag aof
nat ural MARReTeens MARIS oand cagsieatsoniyTdesetdl agreicusdiie repeeatiMAR.
assenbl ed by |inker sequences. Preferred |inkers are Bglll-BanmH |inker.
" Prot ei n ps afechiQfRfd N Ra% ludCfor e Mot frebritisal Srturarédtyid y of the
purified apdriveohaleflidfedINARS denesrRAReSS N /Afarspld grsie/BMARt DRYI Ng been
i nt r gducegepandy. A¥it@Rl®an MAR sequences from the database were retrieved and
analyzed with SMAR Scan® using the "profile-like" mode with the four criteria and with
no set cut-off value. This allowed the setting of each function for every position of the
sequences. The distribution for each criterion was then computed according to these
data {see Fig. 1 and 3).
30
The default cut-off values of SMAR Scan® for the bend, the major groove depth and
the minor groove width were set at the average of the 75th quantile and the median.
- For the melting temperature, the default cut-off value should be set at the 75th quantile.
The minimum length for the “contiguous-hits” mode should be set to 300 because it is
35  assumed to be the minimum length of a MAR (see Fig. 8 and 9). However, one skilled
in the art would be able to determine the cut-off values for the above-mentioned criteria
for a given organism with minimal experimentation.

40 Preferably, DNA bending values are comprised hetween 3 to 5 ° (radial degree). Most
preferably they are situated between 3.8 to 4.4 °, corresponding to the smallest peak of

Fig. 1.

Preferably the major groove depth values are comprised between 8.910 9.3 A

45  (Angstrém) and minor groove width values between 5.2 to 5.8 A, Most preferably the
major groove depth values are comprised between 9.0 to 9.2 A and minor groove width
values between 5.4 to 5.7 A. '

Preferably the melting temperature is comprised between 55 to 75 ° C {Celsius degree).
50  Most preferably, the melting temperature is comprised between 55 to 62 ° C.

The DNA binding protein of which values can be computed by the method is usually a
transcription factor preferably a polyQpolyP domain or a transcription factor selected
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conditions into a eukaryotic host cell, the sequence is capabl e of

I ncreasing protein production levels in cell culture as conpared to a
culture of cell transfected without said DNA sequence. Usually the increase
is 1.5 to 10 fold, preferably 4 to 10 fold. This corresponds to a
production rate or a specific cellular productivity of at least 10 pg per 25

cel | per FiNgaB4) X‘ﬁfﬁﬂ C¥ BRI GAMANY
def'“'“O? ,ﬁ?&%é ﬁi'ﬁg@ féé@dr@@g FREc7, Uoe 'ismﬁéé@ﬂ of this
| nvention %U A" & 'c‘?EéiB 65 AEOIDARHEH
cogstltutﬁ\I gﬁy %?MFG acﬁ@q} sequence
and assocC

wh
nt Z‘g?ate heg% * B "U%&?fﬁ?%m ﬁ%ﬁé@c@ﬁﬁ% wo or

nmore ele ‘f‘@ﬁ%rﬂa 128 E‘F\tPB%mtl n el errents) on the same nucleic acid
nol ecul e (such as the sane vector, plasm r ono %‘ Trans" refers

to the plHeWREk: OB¢ SKijed gt oAb vieplshhsn ae %ﬁeﬁer%ecqih%rnlﬁ %Ofetr%?%éﬂm 40 on
two of0 nofstos infadento pREY @%thﬁdn%th%laé‘é‘iﬂj@@ te dheBresgnbiAVeNP vect ors or two
chronosones). Chromatin nodifying el ements that are potentially capable of
overcom ng position effects, and hence are of interest for the devel opnent
of st abl eincwsse SNARSScANR Iswriwisaged o patamy, fot exasiple, laRms3calerapalysis dheachment
regi ons (MaRsably| teusbavermnentionesighetiod futieRspmpisds ahloast ere filtdrmoedicting
openi Ty eDHAmMding SESES)r. DIBa dradacjptsindaetotsin(Or@ESS redwre thesomutationl enent s,
define boundaries in chromatin in nmany cases (Bell A and Felsenfeld G
1999; " St Dppethcpletdighibonetbod chmbirdsr $/MARePchn@5d consputatior strudbunat fe@piras Genet
Dev 9, 194s d&ljibadcboay aplkayfilterr adah anfodekamplegtie ffsadarsh/ (fam thealftoddzmai n i n
vi vo. BEspadkele astddsnsbed v BueHee P, &anglos & MaetiiN,idryt, Horianna Harflexfie t hought
t o prag ecieggemeshhicoe Basedtoregearalpedprafiles nConpotss eharGramhistpr 30:.824nent s
in the stegeptngiatictahs eirlindiof Sdiee eahedDEDbN Sk assay i s conmonly used to
identify 8 insulator elements. In this assay, the chromatin elenent is
pl aced befyganeaidf AREBGAprise, but are not limited to, pfsearch, Matinspector, RMatch
Professional and TRANSFAC Professional

25
This combined method uses the structural features of SMAR Scan® and the predicted
binding of specific transcription factors of the filter that can be applied sequentially in
any order to select MARs, therefore, depending on the filter is appiied at the beginning
or at the end of the method.

30

The first level selects sequences out of the primary input sequence and the second
level, consisting in the filter, may be used to restrain among the selected sequences
those which satisfy the criteria used by the filter.

35 Inthis combined method the filter detects clusters of DNA binding sites using profiles or
- weightmatrices from, for example, Matinspector (Quandt K, Frech K, Karas H,
Wingender E, Werner T, “Matind and Matinspector New fast and versatile tools for
detection of consensus matches in nucleotide sequence data”, Nucleic Acids Research
. , 23, 48784884, 1995.). The filter can also detect densities of clusters of DNA binding
0 sites.

The combined method is actually a "wrapper” written in Perl for SMAR Scan® and, in
case the pfsearch is used as a filter, from the pftools. The combined method performs a
twolevel processmg tsing at each level one of these tools (SMAR Scan® or filter) as a

45  potential “filtter”, each filter being optional and possible to be used to compute the
predicted features without doing any filtering.

If SMAR Scan® is used in the first level to filter subsequences, it has to be used with
the "all the contiguous hits” mode in order to retumn sequences. If the pfsearch is used
50  in the first level as first filter, it has to be used with only one profile and a distance in
nucleotide needs to be provided. This distance is used to group together pfsearch hits
that are located at a distance inferior to the distance provided in order to return
sequences,; The combined method faunches pfsearch, parses its output and returns
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and a pronoter, and enhancer-activated transcription is neasured. Boundary
el enents have been shown to be able to protect stably transfected reporter
genes agai nst position effects in Drosophila, yeast and in manmmalian cells.
They have al so been 5 shown to increase the proportion of transgeni c mce
wi th inducible transgene expression. Locus control regions ("LCRs") are
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Surprisingly, Applicants have shown that all of the “super” MARs detected with the
combined method contain at least 10% of dinucleotide TA on a stretch of 100

30 contiguous base pairs. Preferably, these sequences contain at least 33% of
dinucleotide TA on a stretch of 100 contiguous base pairs.

Applicants have also shown that these same sequences further contain at least 12% of
dinucleotide AT on a stretch of 100 contiguous base pairs. Preferably, they contain at
35 least 33% of dinuclectide AT on a stretch of 100 contiguous base pairs. :

An other aspect of the invention is to provide a purified and isolated MAR DNA
sequence of any of the preceding described MARs, comprising a sequence selected
from the sequences SEQ ID Nos 1 to 27, a sequence complementary thereof, a part
40 thereof sharing at least 70% nuclectides in length, a molecular chimera thereof, a
combination thereof and variants.
Preferably, said purified and isolated MAR DNA sequence comprises a sequence
selected from the sequences SEQ ID Nos 24 to 27, a sequence complementary
thereof, a part thereof sharing at least 70% nucleotides in length, a molecular chimera
45 thereof, @ combination thereof and variants. These sequences 24 to 27 correspond to
those detected by the combined method and show a higher protein production
increasing activity over sequences 1 o 23,

The present invention alsc encompasses the use of a purified and isolated DNA
50 sequence comprising a first isolated matrix attachment region (MAR) nuclectide
sequence which is a MAR nucieotide sequence selected from the group comprising
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sequences, but for the nost part, their functional inportance and potenti al
node of action remain unclear. These include the A-box (AATAAAYAAA), the
T-box 35 (TTWIWITWT), DNA unw nding notifs (AATATATT, AATATT), SATB1
binding sites (H box, A/ TIC25) and consensus Topoi sonerase Il sites for
vertebrates (RNYNNCNNGYNGKTNYNY) or Drosophila ( GTNWAYATTNATNNR) .
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i on channels and transporters, contractile proteins, and chaperones.
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Exanpl es pblyaddhyim sitsgrandppiiteijuretiomslisidgly emyiloysdefontite dipréssich ofthe
transggi ppﬂo‘&ﬂn baeiny sptidhaliyrenesde a gelevtabld mati@r sPrefyrablyisaespuriiedreaid

transduct jseptdb RRUL&SIcneB CoaRNREs alromoted nRgeiBaperalily dmeetotar gare of
recept or sinipgt protein kinases. "Orientation” refers to the order of

nucl eotides in a given DNA sequence- For exanple,
The DNA sequences of this invention can be isolated according to standard PCR
25 protocols and methods well known in the art.

Promoters which can be used provided that such promoters are compatible with the
host cell are, for example, premoters obtained from the genomes of viruses such as
polyoma virus, adenovirus (such as Adenovirus 2), papilloma virus (such as bovine

30 papilloma virus), avian sarcoma virus, cytomegalovirus {such as murine or human
cytomegalovirus immediate early promoter), a retrovirus, hepatitis-B virus, and Simian
Virus 40 (such as SV 40 early and late promoters) or promoters cobtained from
heterologous mammalian promoters, such as the actin promoter or an mmunoglobulln
promoter or heat shock promoters. Such regulatory sequences direct constitutive

35  expression.

Furthermore, the purified and isolated DNA sequence might further comprise regutatory
sequences which are capable of directing expression of the nucleic acid preferentially in
a particular cell type {(e. g., tissue-specific regulatory elements are used to express the

40 nucleic acid). Tissue-specific regulatory elements are known in the art. Non-limiting
examples of suitable tissue-specific promoters include the albumin promoter (liver-
specific; Pinkert,et al., 1987. Genes Dev.1: 268-277}, lymphoid-specific promoters
(Calame and Eaton, 1988. Adv. Immunol. 43: 235-275), in particular promoters of T cell
receptors (VWinoto and Baltimore, 1989, EMBOJ. 8; 729-733) and immunoglobulins

45 (Banerji, etal,, 1983. Cell 33: 729-740; Queen and Baltimore, 1983. Cell 33:741-748),
neuron-specific promoters (e. g., the neurofilament promoter;Byrne and Ruddle, 1989,
Proc.Natl. Acad. Sci. USA 86: 5473-5477), pancreas-specific promoters (Edlund, et al.,
1985. Science 230: 912-816), and mammary gland-specific promoters (e. g., milk whey
promater; U. S, Pat. No. 4,873,316 and European Application No. 264,1686),

50
Developmentally-reguiated promoters are also encompassed. Examples of such
promoters include, e.g., the murine hox promoters (Kessel and Gruss, 1990, Science
249: 374-379) and thea-fetoprotein promoter (Campes and Tilghman, 1989. Genes
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15 an inverted orientation of a DNA sequence is one in which the 5 to 3
order of the sequence in relation to another sequence is reversed when
conpared to a point of reference in the DNA from which the sequence was
obt ai ned. Such reference points can include the direction of transcription
of other specified DNA sequences in the source DNA and/or the origin of
replicatign q{ l,ikcabl e vectors containing the 20 sequence. "Eukaryotic
cel " ref@?% 'gggﬁﬂbﬁannalian or non-mamal i an cell froma eukaryotic
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gener at i ofishahgers ecarebe pevionaltydntlodedin ths paripd BHbpeayencRfaT e iteeMidch
progehy nthenreionging thalee repelatane pequsiicet 80t e are®r cel |, but are still
i ncluded within the scope of the termas used herein. The terns "introducing
a puri fi edhOhyerent interestikar yransgertss grefeetly eopodesraproteit (steifturabinot e any
process whegitory anotey. res ebbd harei Dpkptein trafess ganerabiito peidsiep&Rydi ng 40
mat eri al , pelppeptidea hbdsy noetd thaltabotielemantieblactdsaifibé gcateds roay be r ansf ect ed
cel | " 20rearwnidiegoustld the mast \iie. condduenexs tathel hast aell BAAG wéiBzdseeor i nt r oduced
and thus hatdeysud hge. eoteigs e the lost DRIAbemb eitiiéd) négit asba humzanqudoteéd i nt o
the cell podubed b} peashurtheiptotaini May be prediidedatl an iesbloble agregatbooassonal
| nt egr ant s@ILblapreBingi tHedpepREPSOSR ceadreyRiplasnd bf thHaraipbein thaextiaeiulzer ei n
refers tonpdime BampRE oF SRANRGRIUJRHoriRakEk 3LES a8 YRR Hopmonebra gene.
" Co- t pansERetbMetifBATS), IhHewhl ReRFSs@h 44 apibasAlgiowt fblar tlidesicel | with
nor e thang hstances like enkephalin, enzymes like chymotrypsin, receptors to hormones or

growth factors, antibodies and include as well proteins usually used as a visualizing

marker e.g. green fluorescent protein.

30  Preferably the purified DNA sequence further comprises at least a second isolated
matrix attachment region {MAR) nucleotide sequence selected from the group
comprising

- a purified and isolated DNA sequence having protein production increasing
activity,

35 - apurified and isolated MAR DNA sequence identifiable accerding to the method
for identifying a MAR sequence using the described bioinformatic tool, the
combined method or the method comprising at least one filter,

- the sequences SEQ ID Nos 1 to 27,
- & purified and isolated cLysMAR element and/or fragment,

40 - asynthetic MAR sequence comprising natural MAR element and/or fragments
assembled between linkar sequences,

a sequence complementary thereof, a part thereof sharing at least 70% nucleotides in
length, @ molecular chrimera thereof, a combination thereof and variants. The isolated
matrix attachment region {(MAR) nuclectide sequence might be identical or different.

45  Alternatively, a first and a second identical MAR nucleotide sequence are used.

Preferably, the MAR nucleotide sequences are located at both the 5" and the 3" ends of
the sequence containing the promoter and the gene of interest. But the invention also
envisions the fact that said first and or at least second MAR nucleotide sequences are

50 located on a sequence distinct from the one containing the promoter and the gene of
interest.
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one exogenous gene, or vector, or plasmd, foreign to the cell, one of which
may confer 50 a sel ectable phenotype on the cell. 10 The purified and

i sol at ed DNA sequence having protein production increasing activity also
conprises, besides one or nore bent DNA el enent, at |east one binding site
for a DNA binding protein. 5 Usually the DNA binding proteinis a
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the cLysMiRvisbgeninPrefaribly, the trgnsfecticn methodsissd tagntotduse the autiiiethBNA
sequence into a eukaryotic host cell is the method for transfecting a sukaryotic cell as
described below.
25
The purified and isolated DNA sequence can be used in the form of a circular vector.
Preferably, the purified and isolated DNA seqguence is used in the form of a linear DNA
seguence as vector.

30  As used herein, "plasmid" and "vector" are used interchangeably, as the plasmid is the
most commonly used vector form. However, the invention is intended to include such
other forms of expression vectors, including, but not limited to, viral vectors (e. g.,
replication defective retroviruses, adenoviruses and adeno-associated viruses), which
35 serve equivalent functions.
The present invention further encompasses a method for transfecting a eukaryotic host
cell, said method comprising

a} introducing into said eukaryotic host cell at least one purified DNA sequence
comprising at least one DNA sequence of interest and/or at least one purified

40 and isolated DNA sequence comprising a MAR nucleotide sequence or other
chromatin modifying elements,

b) subjecting within a defined time said transfected eukaryotic host cell to at least
one additional transfection step with at least one purified DNA sequence
comprising at [east one DNA sequaence of interest and/or with at least one

45 purified and isolated DNA sequence comprising a2 MAR nucleotide sequence or
other chromatin modifying elements

¢) selecting said transfected eukaryotic host celf.

Preferably at least two up to four transfecting steps are applied in step b).

50
In order to select the successful transfected cells, a gene that encodes a selectable
marker (e. g., resistance to antibiotics) is generally introduced into the host cells along
with the gene of interest. The gene that encodes a selectable marker might be located
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nucl eoti de sequence selected fromthe B, K and F regions A further object of
the present invention is to provide a synthetic MAR sequence conprising
natural MAR el enent and/or fragnents assenbl ed between |inker 35 sequences.
Preferably, the synthetic MAR sequence conprises a cLysMAR el enent and/ or
fragnent a sequence conplenentary thereof, a part thereof sharing at |east
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based1®n tichdelhsatardeais wiclyas banan edryonis '86 'irée( | ues
for conf ofargrevghan sesrensiopsiutiarendaiaham ehapdr @PB r P%P SMAR
Scan(r) usewicahesreipomataesd (tliRafTEG CEEIZ. Ryraan J}é@ '&t uence
feat ures €d) hesponderepls dHENRZL dMBIiIBRES): fegastt ¢ H%W@ ?‘PW BWBSW H@Peygr oove
wi dt h pot eeitsi(BHK, ATEIG £ toariphingseiamsterava @%”33/@*'8: RO Yrlagh andsi ng
scann2bg CbasinnBoasNel. Acad Sbl &/SAZE7, (@846 (F9%0)), IMouseoseriaiicae!ls (F¥di Mathesed, a
cut - of f v&lcieRdpaed £8, HB-25E(128ThE mewsp mamneany tursoa(MMT G8086¢, ATGE t he
conput ed §£€bHé): ahdaels frem otegiroanirealkisoek astnhenleytkidney OV linatrapsfoonedl | of
t he choseby SMAOEIOGE-7 TADCESTRL o5yt moniksskidmesy eailai(Calil ATCC CCL 70); African
green monkey kidney cells (VERO-76, ATCC CRL-1587); canine kidney celis (MDCK,
25 ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); myeloma (e.g. NSO}
© /hybridoma cells.
Preferably, the selected transfected eukaryotic host cells are high protein producer cells
with a production rate of atleast 10 pg per cell per day.
Most preferred for uses herein are mammatian cells, more preferred are CHO cells.
30
The DNA sequence of interest of the purified and isclated DNA sequence is usually a
gene of interest preferably encoding a protein operably linked to a promoter as
described above. The purified and isolated DNA sequence comprising at least one DNA
sequence of interest might comprise additionally to the DNA sequence of interest MAR
35 nucleotide sequence or other chromatin modifying elements.

Purified and isolated DNA sequence comprising a MAR nucleotide sequence are for
example selected from the group comprising the sequences SEQ ID Nos 1 to 27 and/or
particular elements of the cLysMAR e.g. the B, K and F regions as well as fragment and

40  elements and combinations thereof as described above, Other chrematin modifying
elements are for example boeundary elements (BEs), locus control regions (LCRs), and
universat chromatin opening elements (UCOESs) (see Zahn-Zabai et al. already cited).
An example of multiple transfe ctions of host cells is shown in Exampie 12 (Table 3).
The first transfecting step (primary transfection) is carried out with the gene of interest

45  (SV40EGFP) alone, with a MAR nucleotide sequence (MAR) alone or with the gene of
interest and a MAR nucleotide sequence (MAR-SV40EGFP). The second transfecting
step (secondary transfection) is carried out with the gene of interest (SV40EGFP)
alone, with a MAR nucleotide sequence (MAR) alone or with the gene of interest and a
MAR nucleotide sequence (MAR-SV40EGFP}), in all possible combinations resuiting

50  from the first transfecting step.

Preferably the eukaryotic host cell is transfected by:
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to handle the hits, the first (called "profile-like") sinply returns all hit
positions on the query sequence and their correspondi ng values for the
different criteria chosen. The 15 second node (called "contiguous hits ")
returns only the positions of several contiguous hits and their
correspondi ng sequence. For this node, the m ni num nunber of contiguous

hits is angt f ow
size. Th ﬁsgghdg?ﬁg BB R e I e P e a
semanti c Q)olsﬁﬁe

d titne" §‘tr‘3ﬁ§ g EHH% it 184K BRB!
ﬁg@/a ?nd %L, sfé’ o%a Eﬁt;‘%g% E#i a%t rgfir%;ﬂ g?%lé)trl\g\'so‘;ﬂo;
severa guous ﬁtefs &5 & ég-rﬁﬁ!]?al F?

‘d?u cut - of f
valuesfor the fo t e c tructur ter
val i dat edpl\m } L&?TY} &é% ' e/SFFF%\ricseféj\frthalS’]f %e?ur%@;ﬁ%@sgmre
used, All ¢ r?ﬁ?r’r% N {" at abase wer etrieved and
anal yzed wi th %IWBl '?‘FUS? %q“erﬂcﬁf YR RIREIN H{ﬂfgj PR Y ur
criter’Pa and wREHY:no set cut-off value. This all owed the setti of egch
function for e§éH h%%nc{ isalatad MAR DNA geirnse idemtiia |es@9q06‘iff'98?1 g
criterion was fai&engbisut MR searensryLiting fﬁ%@%sc”aﬁijéiql%@éf“ﬂ'ﬁtooi t%d 3). 30
The default cutcsbifeyaaieed of tevmRiRekEarrising atifastseditathe maj or gr oove
depth and thethei ssoperpesovieQviliNRs Wdp@7set at the average of the 75th
quant ilBe and t h@urikatl and isopéed @h‘séSMﬁRtabl@eﬂte@ﬁ%@ramel’eentt he default cut-off
val ue shoul d be sgrthetit MARResetfudnaguomptiséng nathes! MAR elemerdregdiorfgmends
"cont i guous- hi assemideiebsteshdirtker sequamse800 because it is 35 assunmed to be
t he m ni mansdgengtehcanfiplamiRry seerebf, g pa8t tred>d)shatiogvet lerast 60% rsicidotides in n t he
art woul d ldreythald recleouidetiemer aehéreef, @utonafifatial thesedf andtvaeiaatsove- ment i oned
criterpa for a given organismw th mninmal experinentation. 40 Preferably,
DNA bendi rigirpriings aayeecgmetiveed thefineand Setendtrargiacion hateigsaredbsaiast. A
pref er abl yatthalar ayerg) haabesh ReEBReH wheh MARGIImenBodreesasadiangnt or bb
smal | est pegle insfattion steps AVRiRIIE BhaKsiebBoPdiAhe GERPWRN PRPAR akdleUasn ar e
conpri sed hghweasn &itd v&ﬁo@e Sx e Sioh TR Msif The ThBPlodH =AM bEb VR NRUes
bet weeg 5p2oh apied ofit. PP Skamiphd ef /M ¥ shBfis that transfecting the cells twice with the

pMAR-SVA0EGFP piasmid gave the highest expression of GFP and the highest degree

of enhancement of all conditions (4.3 fold). In contrast, transfecting twice the vector

without MAR gave little or no enhancement, 2.8-fold, instead of the expected two-foid

increase. This proves that the presence of MAR elements at each transfection step is of

30 particular interest {0 achieve the maximal protein synthesis.

As a particular example of the transfection method, said purified DNA sequence

comprising at least one DNA sequence of interest can be introduced in form of multiple

unlinked plasmids, comprising a gene of interest cperably linked to a promoter, a

selectable marker gene, and/or protein production increasing elements such as MAR

35 sequences.

The ratio of the first and subsequent DNA sequences may be adapted as required for
the use of specific cell types, and is routine experimentation to one ordmary skilled in
the art.
40
The defined time for additional transformations of the primary transformed cells is
tightly dependent on the cell cycle and on its duration. Usually the defined time
corresponds to infervals related to the cell division cycle. _
~ Therefore this precise timing may be adapted as required for the use of specific cell
45  types, and is routine experimentation to one ordinary skilled in the art.
Preferably the defined time is the moment the host cell just has entered into the same
phase of a second or a further cell division cycle, preferably the second cycle.
This time is usually sifuated between 6h and 48 h, preferably between 20h and 24h
after the previous transfecting event.
50
Also encompassed by the present invention is a method for transfecting a eukaryotic
host cell, said method comprising co-transfecting into said eukaryotic host cell at least
one first purified and isclated DNA sequence comprising at least one DNA sequence of
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maj or groove depth values are conprised between 9.0 to 9.2 A and m nor
groove width values between 5.4 to 5.7 A Preferably the nelting
tenperature is conprised between 55 to 75 C (Cel sius degree). 50 Most
preferably, the nelting tenperature is conprised between 55 to 62 C. The
DNA bi ndi ng protein of which values can be conputed by the method is usually

a t ranscr i on
factor se “*&’et%"%“ﬁg?f’gﬁ 9*"“’%‘??%’“ TP aP L KSR MR Rt getel N,
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g ) hetrﬂsg mEHGRt et UL

conbi nation of % However, one
skilled in the ernne er kinds of transcrlption
10 factors in %PH%fﬂedt%’%'éPlﬁ§ﬁ‘EE¥y "ﬂ%r& %@2‘34 r%o t he present
i nvent'Pon. I'n & a¥Eheligdd CP§°€?RF'|3§‘QQ'@(§UH% ntEgR/EARIPIeE!S | ar ge
scal e anal ysi sassefdygd b W@P@ inKelseqUsacahove- ment | oned met hod further “
conpri ses aaﬁequw@tcmementaéw thareel atnanghereof haring Abieagt £7% swclestidenin
transcri ptangih, fegoelegdai ehigesehareot & inaiondbaieef andomriantse princi pl e of
thi s met h&aidfoatnuidsd spriscigd(DYAeemMatan alRe comniise @t iast eae AR
descr ilbed natevtidesarddescribed eboveuch as for exanple, the pfsearch, (from t he
pftools peckenysianeddesqritrss fontBupiedrction ols protein ihensiara enkaryatie hast mann
K, "A fl exébiséransfestear adrotding b theetrdnsfedioomeiands ak |dpéde@5nmfhta| mresentConput er s
and Chemi $tvegijor2@ndBia4ultureddsn ¢uwtuype ebdium uhdebdordiitansofuitablegfor expressiopof on
factors. Hheampteds Said pidt¢ieisiicaliyreceesret atcadmgriotarlyi retoetinggyropsssaaroam,
Mat | ngpectothe kit ehtheRrdf essi onal and TRANSFAC Prof essi onal 25 This
conbi ned nmet hod uses the structural features of SMAR Scan(r) and the
predi ct ed Giinngll drgex@imisie ek ffoKowinhg pseddsptibOftoteis hasdiictibn hilghtfhd tiged. t hat can
be appl i edhsegkapblichdst ceMtransfected with the transfection method of the present

invention is used in a process for the production of a protein by culturing said cell under

25 . conditions suitable for expression of said protein and recovering said protein. Suitable
cuiture conditions are those conventionally used for in vitro cultivation of eukaryotic
cells as described e.g. in WO 96/39488. The protein can be isolated from the cell
culture by conventional separation techniques such as e.g. fractionation on
immunoaffinity or ion-exchange columns; precipitation; reverse phase HPLC;

30 chromatography, chromatofocusing; SDS-PAGE; gel filtration. One skilled in the art will
appreciate that purification methods suitable for the polypeptide of interest may require
modification to account for changes in the character of the polypeptide upon expression
in recombinant cell culture.

35 The proteins that are produced according {o this invention can be tested for
functionality by a variety of metheds. For example, the presence of antigenic epitopes
and ability of the proteins to bind ligands can be determined by Western blof assays,
fluorescence cell sorting assays, immunoprecipitation, immunochemical assays and/or
competitive binding assays, as well as any other assay which measures specific binding

40 activity.

The proteins of this invention can be used in a number of practical applications
including, but not limited to:
1. Iimmunization with recombinant host protein antigen as a viral/pathogen antagonist.
45 - 2. Production of membrane proteins for diagnostic or screening assays.
3. Production of membrane proteins for biochemical studies.
4. Production of membrane protein for structural studies.
5. Antigen production for generation of antibodies for immuno-histechemical mapping,
including mapping of orphan receptors and ion channels.
50
Also provided by the present invention is a eukaryotic host cell fransfected according to
any of the preceding transfection methods. Preferably, the eukaryotic host cell is a
mammalian host cell line,
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any order to select MARs, therefore, depending on the filter is applied at
the beginning or at the end of the nethod, 30 The first |evel selects
sequences out of the primary input sequence and the second |evel,
consisting in the filter, may be used to restrain anong the sel ected
sequences those which satisfy the criteria used by the filter. 35 1In this

conbi ned %tmgd%gisérfbbﬁeéx nsm GUMRE G Raln thrlFléQch‘ﬁJoteerﬁJrHéﬁE
profiles %[Jch dﬂg} é) 3‘3%% b%ﬁ)?]%ﬂ nfast aE&ech
ll"

K, Karas e

versatil es{"%%qr?{’% CQ' F ra '{7%? ,ch %h (? %éfs)sequence
data", _Nu € Caln al so
det ect 5de er cfe' I( rg ﬁ'?]q FI t(’e% Wﬁ ll%t hod

i s act ual I X “E%‘? B the
pfsearch i$ 0 5"{@ t'BBH’%ES 'ﬁé " er f or ns
a twolev epﬁ?ﬁb%%%ﬁ PRY) d?oé%?c’ﬁ‘a 1y tymer §H %cﬁ %an(r)
or filterpnagels fgm %ﬁw@maﬁ $4ohes: moréa%kfﬂnﬁy &V1blé1q~. PieRLPY SN

possi Ble {60Be’ . d9&E CRLc Rt BoRkRY Kigncy lisdieAl GPdaChi7 G%fflc%giﬂ_?nany
filteringmankeskidresesl R@-76s8HCLHRlel 5870 staning/bpney cellg fPCK, ATC
subsequenédd, 34)t buftalo raf liver eadledBRI-BA, ATRC Gl 1442 auelargaidug. NBEE" node in
order to ﬁ@&udmn@qﬂ&nces If the pfsearch is used 50 in the first |evel as
first fil fvost pieferhmbior osbehesadasiGHOerlls. one profile and a distance in
nucl edbi de needs to be provided. This distance is used to group together
pf sear ch Ahe®redehainvanior sisapedides far alcsi fmaosfectibremixtura or K eonlipssiap e
provi ded ilgasposepudf@edraidisolatetidONABegsencEnacaodipg e dharetveatio.aunches
pf search, parses its output and returns 13 sequences corresponding to
pf sear ch RFhesnvehBdn Alrthegtompeashd D gahdiRhicnoaRintinm e heeih e lodit SbRBE itproens ded,
Then what eues stabg it@PboraseatBadt bae TNSEchadeds ot he 1 ength of the sub-
sequences thus, pehfRaL StH BBAPDRATEqIBIdL Ahlilg %t@ﬂﬁ%d@btu@ﬁhhre@@ﬁ@
according to asctp@yameter called "hits extension'
- apurified and isolated MAR DNA sequence ldentlfable according to the method
for identifying a MAR sequence using the described biocinformatic tool, the
25 combined method or the method comgprising at least one filter,
- the sequences SEQ ID Nos 1 to 27,
- apurified and isolated cLysMAR element and/or fragment,
a synthetic MAR sequence comprising natural MAR element and/or fragments
assembled between linker sequences,
30 asequence complementary thereof, a part thereof sharing at least 70% nucleotides in
length, a molecular chimera thereof, a combination thereof and variants.
Preferably, some of the cells of the transgenic organisms have been transfected
according the methods described herain.

35 Also envisioned in the present invention is a transgenic organism wherein its genome
has stably incorporated at least one DNA sequence of
- a purified and isolated DNA sequence having protein production increasing
activity,
- apurifled and isolated MAR DNA sequence identifiable according to the method
40 for identifying a MAR sequence using the described bicinformatic tool, the
combined method or the method comprising at least one fiiter,
the sequences SEQ ID Nos 1 to 27,
a purified and isolated cLysMAR element and/or fragment,
- a synthetic MAR sequence comprising natural MAR element and/or fragments
45 assembied between finker sequences,
a sequence complementary thereof, a part thereof sharing at least 70% nucleotides in
length, a molecular chimera thereof, a combination thereof and variants.

50 Transgenic eukaryotic organisms which can be useful for the present invention are for
example selected form the group comprising mammals (mouse, human, monkey etc)
and in particular laboratory animals such as rodents in general, insects (drosophila,
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The second and optional |evel can be used to filter out sequences (already
filtered sequences or unfiltered i nput sequences) or to get the results of
SMAR Scan(r) and/or pfsearch without doing any filtering on these
sequences. |If the second |evel of conbined nmethod is used to filter, for
each criteria considered cutoff values (hit per 10 nucl eoti de)need to be

provi ded tgcf kkh& (zBbla APOSR.)S QRMAMERRS (288, Mt o&0) an&'lﬁlﬁé‘r%mﬁ%‘f“l\:/er n of the

present i nyenRkieR 5L§3hae{9's@ g,e%aq,@o dfle e et hod for identifying a
sequence cdﬁpr|3|ng at east one fllter detectlng clusters of DNA binding

sites “5'?‘& ér oS é?ﬁ‘r{vleﬁﬁén :sPtB aBlaYeorhitsr PRIBBR HAARM Ses
]EWO L evel Scé?‘f? ﬁg(ﬁ SL e%héd’ %! tlg}?ﬁgegt
ronlsa|d scn t Aslst” Yn ptsearc

enbr aced by esen |nven "and |solated NAR DNA
seqguence de tlflable ac ordl 0 tif i
seguence u "’E'grP 92 ‘?'i WQI Bfenﬁﬁ)’ﬁl&fi? ?‘? Y‘”ﬂl" sﬁn E'é%lf {Nmﬁj or
t he met hod "f Rl @re. JI eV el eé<temp B Pheracuibe net hod
of thelGho?'es B%afﬁ %?fd@&” %‘% mit gfpe i‘?@aﬁo ?é’E‘Y%'ON’ARS

representing a total of 1 065 305 base paires. In order to reduce the
nunber of results, a dinucleotide analysis was perforned on these 1757 MARS,
25 conputing each of the 16 possibl e dinucl eotide percentage for each
sequence considering both strands in the 5 to 3" direction. Surprisingly,
Applicants have shown that all of the "super” MARS detected with the

conbi ned nmethod contain at |east 10% of di nucl eotide TA on a stretch of 100
30 contiguous base pairs. Preferably, these sequences contain at |east 33%
of dinucleotide TA on a stretch of 100 contiguous base pairs. Applicants
have al so shown that these sane sequences further contain at |east 12% of

di nucl eoti de AT on a stretch of 100 contiguous base pairs. Preferably, they
contain at 35 |least 33% of dinucleotide AT on a stretch of 100 conti guous
base pairs. An other aspect of the invention is to provide a purified and

i sol ated MAR DNA sequence of any of the precedi ng descri bed MARS,
conprising a sequence selected fromthe sequences SEQID Nos 1 to 27, a
sequence conpl enmentary thereof, a part
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40 thereof sharing at |east 70% nucleotides in length, a nolecular chinera
thereof, a conbination thereof and variants. Preferably, said purified and
i sol ated MAR DNA sequence conprises a sequence selected fromthe sequences
SEQ ID Nos 24 to 27, a sequence conplenentary thereof, a part thereof

sharing at |east 70% nucl eotides in |length, a nolecular chinmera 45 thereof,
a conbi nation thereof and variants. These sequences 24 to 27 correspond to
t hose detected by the conbi ned nmet h@&@kamrdeshow a hi gher protein production
i ncreasing activity over sequences 1 to 23. The present invention also

encorrpas?%nfl!gg 1@@4@ s%ag@rér{d m&.jg,ﬁbgt ed DNA 50 sequence conprising a
first 5 reglon R) nucI eot i de sequence which is
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| ength, a ediedety Q’ﬁtr@HF'?r‘é? PHBINSAS-, J%"e@@ g"éﬁ‘{‘ﬁﬁh? %’F%&PE_\ "\‘?g?'g ‘?ﬁs or a
MAR  Tuclhesti e highpstmaior groayedspiivand Eleciehesidntios 9199 %\ sequence
conpl enertidriutions pEpfightskpwed. keidhe iveshieltihg empesaiire 4 %dﬂﬁ% SRS i n

| engt h, deft-aawrdivbich innatisiad givea ko Mvere corBFRApIRICe HPSOTItNiAD PERTHASs for
i ncr easi fge firer efhersL S optheoAR srqugDees, bippasia disisibktionovits aiesond aak saj d
purifi ed peal, arecichtady apAest fuermiwesubARafd nondYARRsiuesess distitationdr e

r equlZit orayclsaqifhisedso dsibleiowach plothe art e.g. a pronoter and/or an

enhancer,
Ameng aill human MAR sequences used, in average only about 70% of them have a

value greater than the 75th quantile of human MARSs distribution, this for the four
different criteria. Similarly concerning the second weak peak of each human MARs

25  distribution, only 15% of the human MAR sequences are responsible of these outlying
values. Among these 15% of human MAR sequences, most are very well documented
MARSs, used to insulate transgene from position effects, such as the interferon locus
MAR, the beta-globin locus MAR (Ramezani A, Hawley TS, Hawley RG, “Performance-
and safety-enhanced lentiviral vectors containing the human interferon-beta scaffold

30 attachment region and the chicken beta-globin insulator”, Blood, 101:4717-4724, 2003}, or the
apolipoprotein MAR {(Namciu, S, Blochinger KB, Fournier REK, “Human matrix
attachment regions in-sulate transgene expression from chromosomal position effects
in Drosophila melanogaster”, Mol. Cell. Biol., 18:2382-2391, 1998),
Always with the same data, human MAR sequences were also used to determine the

35 association between the four theoretical structural properties computed and the AT-
content. Fig. 2 represents the scafterplot and the corresponding corretation coefficient r

~ for every pair of criteria.

Example 2: Distribution plots of MAR sequences by organism

40
MAR sequences from SMARt DB of other organisms were also retrieved and analyzed
similarly as explained previously. The MAR sequences density distributions for the
mouse, the chicken, the sorghum bicolor and the human are plotted jointly in Fig. 3.

45 Example 3: MAR prediction of the whole chromosome 22

All RefSeq contigs from the chromosome 22 were analyzed by SMAR Scan® using the
default settings this time. The result is that SMAR Scan® predicted a total of 803
MARs, their average length being 446 bp, which means an average of one MAR

50 predicted per 42 777 bp. The total length of the predicted MARs corresponds to 1% of
the chromosome 22 length. The AT-content of the predicted regions ranged from
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pol yadenyl ation sites and splice junctions usually enployed for the
expression of the 20 protein or may optionally encode a sel ectabl e marker.
Preferably said purified and isolated DNA sequence conprises a pronoter
which is operably linked to a gene of interest. The DNA sequences of this
I nvention can be isolated according to standard PCR 25 protocols and

met hods ek |19k ROsmI3% tdgvartage APLRARINE bEalliibed regibnd@eliperlB. provinded t hat
such pr onpiRfice@MARONBRA heh Widteddishro@sbmes] isaict AT-AEh exanw AT).
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pref er ent PEASONn  a particul ar cell type (e. g., tissue-specific regulatory
el enents are used to express the 40 nucleic acid). Tissue-specific

regul at or yoeelvéh@‘rﬁtaeép@mﬂwm SMAR ReaaProrefishRns. rﬁM’F‘ﬁgS %@ﬁwlégesowe%l tabl e
ti ssuddspbeifermedsbirndemdy shidfledieeausaces ¢fuhie shPorReRIBE 22 (Fied). Sheffled c;
Pi nkert , efegiences vg®E gengiatedpising4 diffesst methods: yayhergmepiatieh oé ths onot er s
(Cal ane afromeseme 22088 nowprerapriihwindows of 18hipamy) by isepaetely shudingihenot er s
of T cell nu¢le@tét@som sa¢iivinstow; & dstBablingd méjchirggans El\mnutﬂiomqm!?ss) and
i munogl obutlesisiedBf (iBadepinosoreaby ruiligieg’ wlishl magns azegmtdtatQuesfitharstro-
Bal ti 89r emct088.in Gapmedd: 4D B8N d a rarelomoasspeblifg of theserfragmenteandgfinaltyne
neur of i | abgotdepr diarkev cByinschaniffeRerddtzes BSRY .the Bil dloe bicrentA2MA. Sci. USA
86: 5473- Bikd@potidrnaTcetis-temeitioh iprohabiitiog betvvecbdthose statés being bat88Dn thei ence
230: 912- 9iomosaime ATegaanl Fogbadhdsthipfiey friethaal UBSREFledechr@moseinelk 2nWhen:
pronot er ; gbher@tedRald. arlddzed oy SMBREG ARG BigpeateiAnpbétials MolddrniA§4nd 66) . S0
25 number hits, an average of 3 519 170 hits {(sd: 18 353) was found for the permutated
chromosome 22 within nonoverlapping windows of 10 bp, 171 936,4 hits (sd: 2 859,04 )
for the scrambled sequences and 24 708,2 hits (sd: 1 191,59} for the rubbled
chromosome 22 and 2 282 hits in average (sd: 334,7) for the chromosomes generated
according to order 1 Markov chains models of the chromosome 22, which respectively
30 represents 185% (sd: 0.5% of the mean), 8% (sd: 1.5%), 1% (sd: 5%) and 0.1% (sd:
15%) of the number of hits found with the native chromosome 22. For the number of
MARs predicted, which thus means contiguous hits of length greater than 300, 1 997
MARs were predicted with the shuffled chromosome 22 within windows of 10 bp (sd:
31.2), only 2.4 MARs candidates were found in scrambled sequences (sd: 0.96) and
35 none for the rubbled and for the sequences generated according to Markov chains
model, which respectively represents 249% and less than 0.3% of the number of
predicted MARs found with the native chromosome 22. These data provide indications
that SMAR Scan® detects specific DNA elements which organization is lost when the

DNA sequences are shuffled .

40
Example 4: Analysis of known matrix attachment regions in the Interferon locus
with SMAR Scan®

45  The relevance of MAR prediction by SMAR Scan® was investigated by analyzing the
recently published MAR regions of the human interferon gene cluster on the short arm
of chromosome 8 (8p22), Goetze et al. (already cited) reported an exhaustive analysis
of the WP18A10A7 locus to analyze the suspected correlation between BURs {termed
in this case stress-induced duplex destabilization or SIDD) and jn vifro binding to the

50  nuclear matrix (Fig. 9, lower part). Three of the SIDD peaks were in agreement with the
in vitro binding assay, while others did not match matrix attachment sites. Inspection of
the interferon locus with SMAR Scan® (Fig. 9, top part) indicated that three maijors
peaks accompanied by clusters of SATB1, NMP4 and MEF2 regulators binding sites
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Devel opnental | y-regul ated pronoters are al so enconpassed. Exanpl es of such

pronmoters include, e.g., the murine hox pronoters (Kessel and G uss, 1990,

Sci ence 249. 374-379) and thea-fetoprotein pronoter (Canpes and Til ghman,

1989. Genes 15 Dev. 3: 537-546). Regul atabl e gene expression pronoters are
well known in the art, and include, by way of non-limting exanple, any

pronot er b&%lat@e%mﬁﬂh@wwm@& TheRf@ENRe @BROHHE A thE odesiréRsk Bf ot ei n
by bi ndin re@ tEKOUEROHY uﬁgglt&foswae%ngam@ﬁ@&@é 8 7t @83 tribtad to Thd

system 't :_ey Prln'a?%e G % ésg Resi® §é%€‘|mb hat the
Leu3p/i F@ﬁ_y

1888p |sog od E%’P O@%@‘&%l& L%%\t/gn osKi t§)ﬁ%at ev?c %e%gﬁcg ?118;
743- 55 LEQﬁﬁlB 5.5 R@élﬁ&@{’ O?BMAﬁ-g%§n®‘breﬂ&?ibﬂmmﬁ QFIQ‘.@n%lth%théﬁ 18, Quo

et al., 1 thr et 390 10 (2) 19I- , 1999, 96
(1E) 348 , Oneéétt'”md mthglart woul d be ableto determne
other kings,g Q{aﬁ ¢ PhEeralhid UGB L 'ﬂ;b &t
|Pvteﬂ bon %?(’ﬁe {){ gwpeod% #’ g f”%rg% Fo %rlf @CO % ﬁuence
gro ZE%ES’PS‘ B P ?ﬁ%r der@ %‘g es 98’9 3;6%,% Sprotein
(gZErelrjgf F;arteot e @% Lsea%s EEnr D 2650 A6 A no

aci ds. TheXRsrigieatHy 'G%M W dpseMAK Tegband MAR Finder lnd@blfehous to
the h¥st en® foet# rqwqq8|09§u:)arl8@? FﬂSﬁ M FopeyEullimgerhoff A, Eaitearyts Ko t he
host cel | LiBbichd ane iWemed, Insiiich pae-dictinn FhAC f@iah'lx gifafdue@@i regiopgdt . The
protein @WWWI@@@'@E@@Sa@W%@ﬁ@B@@C% &4uBe4070Ms).a sol ubl e protein
in the peMAR-bisgechasphkran ue fbtbeaiﬁﬁttlifpatramete@ pxcapted fon the toseshalslel | ul ar
medi um Eba be@rs@rt@@éiw onmm@malmﬂfdhe@r@awabcgsom@hﬁwphm or 25
er yt htbpoiué has pepgpxclygiedviichdetaetttbe sos AdhricisMaRsdsr wag dgnevehtheauroamine

anal gesi clocgdlbst ances |i ke enkephalin, enzymes |ike chynotrypsin, receptors
to hornones or growth factors, antibodies and include as well proteins
usually used as a visualizing marker e.g. green fluorescent protein.
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30 Preferably the purified DNA sequence further conprises at |east a second
isolated matrix attachnment region (MAR) nucl eotide sequence selected from
the group conprising - a purified and isol ated DNA sequence having protein
production increasing activity, 35 - a purified and isolated MAR DNA
sequence identifiable accordi ng to the method for identifying a MAR
sequence l;_%--ﬁu.wibmuqee\awwl EGhoiITTO e RE | ERARTRE! |, AMEN:C OEbiEFestafet hod or the

met hod conmprhst@gneat | east one |fialltidingd 1 ptebligtios dquenicies SE@edDiNog 1 to 27, -
a purified/and isol ated cLysMAR eltERent | amvelicoy |f rimgirent | AGitons gynt heti ¢
MAR sequence conprising nptural| M&HR®8t efent and/or fragments assenbl ed

bet ween | i nker sequences, pl cp;ent t thereof
sharing at ot des—in-=le #erant hereof, a
conbi nati o 3@%?@”?11@%’8 Var s 3 50l t?%d matrix attachnent reg ion
(MAR) nucl e0{l. 1i3ﬁ gﬁgge m ght bé i dent i 1Gal1,:9r disfie6 emt .q:451A ternati vel y,
a first andca 5 % tical MAR nucl 4Fo1t~ndessequence are used.

Preferably Mtq B4 Mﬁ& Jpcl epti de segeenees 1asas.k acarsdd.at |bot&-18Re |5 and t he
3' ends of | ihesseguence cont ai|nizng2d.he rﬁﬁéﬁﬁ&er 1&4&60%6 g'%rﬁeﬂof i nterest.
But the in+élh‘tjﬁi6hi4hl so ehvisidns the fac?g? ?2;&13 g ‘g‘gg at | east
second MAR!nucl eotide sequences are 50 |dg¢ lfgg'[i 3 % quen‘c I'stli nct from
the one cont ai ni ng the prprot er and t he| géhé; pf nterest. 16 Enbraced by

t he scope of= m[lqlll[ﬁ rESeRt T aveRtioggTs also thejpurifiedyandisolated DNA
sequence compkdshRgnAndi rst isal atedrmatrix- attjachnent 1egr&1.7( MAR)

nucl eot i de |,$requesmel-!mh| ch is d& MAR nucl edtiiztle isequence | sél.2ct éd fromthe
group conpt |I@Dﬁgf1613r-ldalpur| fied and2#gor a1 &8-S NA se?é@éi‘rée h&?ﬁ"ﬁ rotein
product i on|ifieEeas] heg =5 acti vi ty, - a pyriftied a §o| R | DNA
sequence i éHT{¥rabtle accprding tg.the metRoa" fm?”’zh r§ '5a | VAR
sequence using the descriped bi oun@gg gatic too[|, the
SorifFum hicalor FAT 70,185 .08 - - -
clone 110K5 =58 - - -
[AF124045], [37] ~B.3 - - -
AR 18.1-15.8 - -
~18.5 - - ’ -
~21.9 21.7-22.0 - 21.4-21.9
~23.3 - - -

291 - - 20,2-29.5

ALE -

B, - 39.0-40.0
L 44.1-44.5 -
-48.5 47.9-49.5 47.9-40.¢4 48.1-48.8

- - 48.3-49.3
~579 : - - -
~.62.9 63.1-63.7 - -
~67.1 - - -

~73.7 74.3.74.7 - 74.3-74.6
Haman alpha-T-antitry- | 30481 72 563 5.5.8.0 3.0-3.2 54-538
s ang corticasterafd - 514.G.0 -
hinding globulin 22.0-304 25.7.26.2 24.9-28.3 258-26.4
intergenis region 27.5.27.8 25.5-25.8 t
(&F 1565451, [33] - 26,2-26.4 -
- 27.5-48.2 -
Hurman protamine Tocus | 53060 B.80.7 - #.0-8.9° -
(L5422, [24] 32.6-338 - 33.9-34.8* -
37.2-304 - 33.9.34.8¢ -
51.8-530 - ! -
Humian Teta-glolbin 75 U5E T.8-3.0 - - 2320
locips 15.6-12.0 18.0-184 15.5-16,0 15.3-15.0
(LT3 [21] - 1290-18.4 -
4.4-349 - -
44 7627 - 50.6-50.8 -
5G.6-57.1 5€,5-57.2

60.0-70.0 59.8-60.1 58.1-58.5 62.8-83.1
65.6-66.0 63.0-83.6 -
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conbi ned nmethod or the nethod conprising at |east one filter, - the
sequences SEQ ID Nos 1 to 27, 10 - a purified and isolated cLysMAR el enent
and/or fragment, a synthetic MAR sequence conprising natural MR el ement
and/ or fragnments assenbled between |inker sequences, a sequence

conpl enmentary thereof, a part thereof sharing at |east 70% nucl eotides in

| ength, a nol ecular chinera thereof, a conbi thereaf a nts that
can be 15 uged for increaging prte| n pr(pdtufg1 gqnn' '{d?\ﬁg’?’y Hﬁkg (’guk iryotic

host cell byHs S PINA i 9 a
eukaryotic h o = =5 WE K TOY Wrz sretecot=s—Ysaalr—appl | ed
nmet hods for | QLH fj'@“ ’ﬁrgr‘gctg\lﬁ\ into eukaryotic .nggg.g cel isnappl i agfp@r e e. g.
di rect introjlﬂp on’ 6 ed DNA by m croinjectign or mcroparhclé-

bombar dnent ; @H,egi;srt,@tq[na,nﬁér ; use| of viral vegtprs; eoggpsul atizem wijthin a
carrier 20 s_/sﬁeemwamd use |of transfecting reagent|s such as cal ci umJ

phosphat e, di @&finyd igiFi fmoet hyl -dextran or commerciall transfection
systens |ike] tie rhitpef ect - AM NE 2000 (I'nyitrdgen).. Prefergbly,Sthe

=

transfecti on| MEEHBEFSed t9 introduce the|purffied INA® sedue nce into a
eukaryotic hpstEell is the method for trarﬁ,ﬁﬁ%g@ﬁ ;e@kary:ﬁ; ;fil@éll as
descri bed bel8WEFE The pudifiedand-i-sotated DNA-s&gtenes leanba tded in

the formof a circular vector. Preferably, the purified and isol ated DNA

sequence is used in the fogp PfE\%ludtIBﬁ?'?S% SE%%B% a8y vector, 30 As used

her ei n, "pI asm d" and "vector” are used interchangeably,” as the pI asmd is

the .3@?@4} mdéfn%% YEs ﬁncggrtmee RSB pEBTEl Bhs ILRIdRT {2
e 4 o Ji i
and adeno- %’% TJE%E W ic eg ? ﬁ' { "h %é 15’!1% rg%ke

ar

ﬁ(rjgtsent e: |nt agg 1 H%Bl’eg %%em was counted as true positive m | tﬁaql 5' yotic
&' ' here ore, the number o true i co predictions is higher than the number of
experlmentally defined MARs found. Specificity is defined as the ratio of true positive
predictions, whereas sensitivity is defined as the ratio of experimentally defined MARs

found. * AT-rich rule excluded using MAR-Finder.

15 SMARTest predicted 28 regions as MARs, 19 (true positives) of these correlate with
experimentally defined MARs (specificity: 68%) whereas 9 (32%) are !ocated in non-
MARSs (false positives). As scme of the longest experimentally determined
MARs contains more than one in silico prediction, the 19 true positives correspond
actually to 14 different experimentally defined MARs {sensitivity: 38%). MARFinder

20  predicted 25 regions as MARs, 20 (specificity: 80%}) of these correlate with
experimentally defined MARs corresponding to 12 different experimentally defined
MARs (sensitivity: 32%). SMAR Scan® predicted 22 regions, 17 being true positives
{specificity: 77%) matching 14 different experimentally defined MARSs (sensitivity: 38%).

25  As another example, the same analysis has been applied to human chromosomes 1
and 2 and lead to the determination of 23 MARs sequences (SEQ D N° 1 to 23). These
seguences are listed in Annex 1in ST25 format.

Example 6: Analyses of the whole genome using the combined method (SMAR
30 Scan®-pfsearch)

In order to test the potential correlation between the structural features computed by
SMAR Scan® and the S/MAR functional activity, the whole human genome has been
analyzed with the combined method with very stringent parameters, in order to get

35  sequences with the highest values for the theoretical structural features computed,
which are calted "super” S/IMARs below. This was done with the hope to obtain
predicted MAR elements with a very potential to increase transgene expression and
recombinant protein production. The putative S/IMARs hence harvested were first
analyzed from the bicinformatics perpective in an atiempt to characterize and classify

40  them.
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a) introducing into said eukaryotic host cell at |east one purified DNA
sequence conprising at [east one DNA sequence of interest and/or at |east
one purified 40 and isolated DNA sequence conprising a MAR nucl eoti de
sequence or other chromatin nodifying elements, b) subjecting within a
defined tine said transfected eukaryotic host cell to at |east one

addi tionalg § m&k&gﬁé&&eﬁr@m the LRafbis| IR whBIB Hebfd (ﬁ%n@w‘ sequence:
conprising at |east one sequence of Interest and/or with at |east one 45
purified and isol ated DNA sequence conprising a MAR nucl eoti de sequence or
ot her chr ewaitidle Motiahengmel seopatss, @) haelaaRaf8gq satibrial @esteddred eukaryotic
host cel | Bidteeir@iay Iffcatatied Sthet NOBUariddobk [intei et Hetiodddag M) eNstianas! appl i ed
in step b)Libra®Qf Mediige(US) CeelGptdiig, THe Reisrbite BegusheciRRESsSIAejed, gene
that encoges) aavRhBRtfAlh Btto MRMGERCH ih. Weﬁt%%vq&ziean I‘Idb—%ﬂbki)lcﬁhl!g?éig is
general |y (s Gk LBEPard8nAPAld Wl e @hftited WetHbd ReingBMARISCaR@REST -

The gene lértln%f?r@?%véi BLaG! %pﬁ@iﬂ@%efﬁ&lgégﬁl éﬁ%@’f thelﬁlgﬁébt%‘@nd

pur 11 ed BOMEARARRERPLY; g a% 4 ffl8EREP3.9h 4 t

and/ oy - uQ&?foWﬁé m sequence consistihg of a MAR
nucl 609I sequence or other chr t| n rmdlfyl ng el enments or m ght

opt 'egpg'b: v b e aésgzj?g% &faeaie ni) b rdbtor@bifiRb ﬁ&gg parious
18, hy @i Rt A AR I
i 39“ “°her ease productivity Usual I y, one or rmre sel ectabl e

desir

mar keﬁg a use Pre er abl the,s abl used in eac di stinct

t ransf ect ﬁgﬁ @gﬁ é ﬁ]ﬂé eth Ogﬁl’f v @f bq_ﬁ(p‘g? for med

cells that® E‘s‘ﬂ e e g’eﬁ’aﬁ'éf}reé g ; %IS‘ i gf gﬁ‘ L of
tibi ot i

SPOICIUIC'([)I Ioﬂeﬁ%'?é‘é‘m %# Hh%wt‘é dtsb%kﬂ‘% ']SHVPﬁég‘Fr'%? ﬁgjgs gﬁ? PBhe

i nvengPonS/ nﬁh'ééa@ﬁ s{igwh tiat MBTREre ¥eryvageuLesne fensiesipeni iV fde human

cel | s suchresicted)faiihe aifferritickraaiaseeies| (Fisadardadeviationggpigsens raemedham&d %
of the mean of the density of genes per S/MAR predicted and the fold difference

between the higher and the lower density of genes per S/IMAR is 6,5). Table 2 also
shows that the kb per S/MAR varies less that the density of genes per SIMAR (standard

25  deviation represents 25% of the mean of kb per S/IMAR and the fold difference between
the higher and the lower kb per SIMAR is 3.2).

Chromasgme Number of Size of the f Number of Density of Kb per
genes per chromosome S/MARs genes SMAR
chromosome {millions bp} predicied per S/MAR
1 2544 230 : 85 ' 2949 2703
2 , 1772 241 143 123 . 1688
' ' 1406 198 1ol 139 | 1960
4 1036 19¢ 118 . 3.7 1610
3 1233 : 180 116 0.6 1551
| 6 1247 70 o4 13.2 1808
7 1383 160 179 7.7 : 1754
2 943 145 77 12.2 1883
9 1102 119 48 229 2479
10 1443 £33 71 14.1 1873
Sl 1682 ' 132 67 252 1970
12 1278 131 : 8 163 ' 1679
13 506 97 H T2 138}
14 1168 &8 38 iz4 2444
1S 835 43 33 255 2371
16 1187 81 41 27 1975
|17 1221 83 37 384 2162
i 15 g X 75 51 7.7 . 1470
19 1621 36 36 43.02 1555
20 724 &0 28 238 2142
2] 358 34 18 : 19.7 1888
21 7 34 23 252 1214
X 1158 ' 154 170 a8 o053
Y 23l 25 X 30 £.3 ! 833 |
© Sum 26055 3050 i 1757 457 . 43312
i Mean g [ 123 127 i 73 19 1 804 :
Sd L 510 728 1 a5 50 462 |

30 Table 2: Number of S/MARs predicted per chromosome. The number of genes per chromosome
28



for growmh in suspension culture, Gahamat al., J. Gen Viral 36, 59
(1977)), human cervical carcinoma cells (HELA, ATCC CCL 2), human | ung
cells (W38, ATCC CCL 75), human liver cells (Hep &, HB 8065); rodent
cells such as baby hanster kidney cells (BHK, ATCC CCL 10), Chinese hanster
ovary cells/-DHFR (CHO, Urlaub and 20 Chasin, Proc. Natl Acad. Sd. USA, 77,

i e s et

1651) ; ‘;3 Ericrepge eHCAf(BFfLSa Fé% té\aefﬂ% Yney
cells (vp_fm@t RTCED uhlgos@?srw%l&ﬁ* @ g 8eeks) cesed ;;g s Apiatiqrs) 34)
buf f alPo r@vomww w5 | e (BRsur pof t&v@eﬂmn@m& ma tn (Natiogal Ksger for

| hybr i dorfiotedinplogy Piemetien| e NCGHY heedtwek Hﬁtﬂtneﬁngﬂb@ﬁ@ﬂv@& khi&tgp@@h kibkesef cel | s
are hi gh Neditiei (US)r OducbrpterllT,sThenR ¢fhreacepSaderct i(BafSeqr Brogit, 2002 éAsnilable pg
per cell ferhtdaywwWbsti npr gfvéamtreziqdcwy. feg@dis=Brekei(relased ) mant@lengihs cel | s, nore
preferred are CHO cells. 30 The DNA sequence of interest of the purified
and isol ated DNA sequence is usually a gene of interest preferably encoding
a propei g, 2BRNdbhyatick ke slsf dsUpePNMAES faB trafiRspliom pi@inveEng Jiwes puri fied
and isol ated DNA sequence conprising at | east one DNA sequence of interest

m ght CO”TF?fe' BB 7aAeditkanalder BAARS s%rﬁ:@@%%‘i‘e@ﬁrah@h@! Py ISWAR Sean®

I”gg: g?;h r§%§l§he 784 1‘(9I éntﬁiﬂr‘éﬂ?&ri r¥' QE@” 15 fPéérHéér?d angrrpl o
sel e(a P@?ﬂéﬁﬁé{%@ el ggc %E‘g@e% %i?%' and/ or
part | el rC ? \{vel I as

fr agrrent %eoé’r‘? epé @8 Ct her
ChI’OITB.tI eéEb h H f ocus
control at&fﬁl v Hﬁ@‘l‘ﬁ?’ e & eé'e s)
(see Zah §b Ué*%acm 'Té‘ler% SEA em ﬂgéR%ﬁﬁPrésﬁpnﬁ%ﬂl{?tﬁﬂ Lf"éfﬁgfectlons

of ha@sét afm!dss%s;eamﬁnv%(i)rﬂazbaa@ﬁ% mtc(hTatﬂ @P8)fessidiiet his been usedthsiithct i ng st ep

(primary rigsaBsfrecldam sdtendsanaicad idlysid ihs baeOSNERANSFAEPRFbs4Bnal,
( SVAOEGFR3leadon . (200408538). dUned @%ﬂ%s‘éﬁﬁﬁtﬁ%@tu&%ﬁhw@lme@icﬁwn whithe t he

gene of 1757 sequences analyzed according to Match  are in Table 3. Based on this table,.
. only the franscription factors totalizing at least 20 hits over the 1757 seguences
25  analyzed were considered for furthey analyses.

Hereafter are some of the human transcription factors that are the most often
predicted to bind on the 1757 putative S/MAR sequences and their Match
description: Cdc5 (cell division control protein 5) a transcriptional

30 regulatorfrepressor, Nkx3A a homeodomain protein regulated by androgen,
POU1TF1 (pituitaryspecific positive transcription factor 1) which is specific to the
pituitary and stimulates cells proliferation. Thus, in addition to SATB1, NMP4 and
MEF2, other transcription factors can participate in the activity of MARs.

| AP AR 2 | Bach2 1| Brn2 |
C/ERP 20 ’CFBPoamma 5|CDPCR3 1| COMPl 2|
ICRLBP] 34 | Cdes 858 | Cdx2 35 | Evil 472 |
FOX 78 | TOXD3 79 | FOXJ2 244 | FOXP3 29|
Treac’ 272 | GATAL 2 | GATA3 142 | GATA4 125
| HFML 12 | 1iFH3 1| HLF 275 HNF1 337
| HNF3alpha 23 | IINF3beta 71 | HP1 2 | Lhx3 22
 MEF2 114 | MRF2 57 | Mye 18 | NKX3A 849!
[ Nkx25 2 | Oetl 191 | PBX 5| POUIF1 483
POU3FE2 11 | POUSF1 29 | Pax3 3 | Pax6 20
| Pitl 505 | SRF § | TEF 2852 | TFIA 14
' TTF1 1| VSMTATA B 4 VBP 53 Vmw63s 1
. XFD1 65 | XFD2 218 | xrp3 2| -
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interest and a MAR nucl eoti de sequence (MAR- SVA0EGFP). The second
transfecting step (secondary transfection) is carried out with the gene of
interest (SVA40EGFP) alone, with a MAR nucl eoti de sequence (MAR) al one or
with the gene of interest and a MAR nucl eotide sequence (MAR- SVA0EGFP), in
all possible conbinations resulting 50 fromthe first transfecting step.

Preferably the eukaryoti c host cell is transfected by: 18 a) introducing a
purified 15§ %ﬁg EHM%SQC otid [1BfafiSihg 20 it
addi ti onal gle Se ES] FE%&CH nce x)§ su jegrte?lné vvlktL 1% def |Sn0erd tinme

sai d transrflec 1 C hos ceII to at | east one additional

sequencs ofo @f‘ﬁgg? c?%rﬁta%iwiﬁa%'%éff 157 SRR G R, o o)

Al so preferably, the MAR nucl eoti de_ se enc of the of the purif] nd
i sol altoed IIWXIOL'% DNt Einé‘r VSIS \WeeRe ogm ﬁ S@B HE gyper’ E’éﬁafl ed

B SMRYting g REDG vi t v,
CAMRYUIRG t he

and i sol at SFUBRIESHSELH BXICl FRPriandbas Q?ulzijr'?ﬁj'géf‘ figd W

- a puri f|t@85%r@cﬁ‘1%’8\eﬁf'@%iaNNRS'Ws§@ﬂ9éfﬁ€ eONdRMITIT awres

met hod!0 f crachdé e 1§ Phgpizie iR cieniidemeecaifiangot prRoMRasiIenBR GORTIGRTIGORRL i

t ool , the stepadimbe %t%@d‘a@tﬁoﬂ he met hod conpri 5| ng at | east one filter, -

t he sequen es S Nos 1 to 27 15 - UI’If soI at wl\(AR

el ement a }W@?PC I\/AR
o) oment 2 +st99fa ﬁﬁecha (i beenies Ow? r@sa

conpl errentrEP@/eC‘t'H%lV Eﬁsenéﬁ 'Q ‘f'\&r & éP?MﬂS&{aSI ) (%"rf B des |n

| engt h1® %HUGBH‘P P 1R WEHN geNoRSiRHass RO AR Bl S8 F‘Pﬂints 20
Surpri si ng$ 8% (Waeherehthewever cantaip goreddARS). Takls @&’:ﬂrﬁﬁﬁmés been

obser ved. rAquféw!v@Lﬁua?mwrféﬁ@eydmgleat@%cmraméhfsm@hthﬂqﬁSéﬂwmss are

present at one or.bot he, tr ction ste ple tr sfectl ons of
the cells wth p g%{)cp u%}%otl%e pé"rcentagés QLrineR7s7 %Ah seguen &%

20 )
[ AD % AC% AG % AT %
Minimun 0.000 §.6000 T0.0000 18.50
25th percentile 4,234 0.9372 0.1408 3211
Median 7.843 2.2408 04777 34.68
Meen 7.184 32117 1.0865 3432
75th percentite 10,110 47718 1.5096 36.94
Maximum 17.290 118479 5.1230 V]
I CA% CC % CG% CT%
intmum 0.0000 0.00060 0.0000 T 0.0000
"1 25tk percentite 0.9695 .00000 .0000 0.1408
Median : 1.9776 0.00000 0.0000 0.4777
Mean ; 2.6977 014123 0.2709 1.0865
75th percentile : 3.7543 (.09422 (.1256 1.5096
Maximum ) 10,4081 4,24837 7.4410 21230
i : GA % GC % GG % GT %
i Minimum ; 1.00080 0.0000 0.00000 0.0000
© 25th percentile 008686 00000 0.00000 D032
_ Median i 0.32616 0.0000 0.00000 2.2408
Mean : 0.63347 0.2104 0.14123 32117
_ 75th percentile i 0.83333 0.1814 0.05422 47718
_ Maximum 5.77849 9.8795 424837 12.9479
/ TA% h TC % 6% T %
| Minimum 28.63 0.00000 0.0000 h 0.000
25th percentile 33.4% 0.08696 0.9695 4,234
Median 3332 : 0.32616 1.9776 7.843
Mean 3539 - 0.63347 26977 7.184
| 75th percentile : 37.14 : £.83333 3.7543 16,110
© paximum , 50.00 : 5.77889 10,4061 17.290

Considering the results of the predicted S/MAR elements and of the nonS/MAR se-
quences in the summary tables, noticeable differences can be noticed in the AT et TA
25  dinucleotide contents between these two groups of sequences. AT and TA represent
respectively at least 18,5 % and 28.6 % of the dinucleotide content of the predicted
S/MAR sequences, whereas the minimum percentages for the same dinucleotides in
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conbi nation with various expression plasm ds, using the nethod descri bed
above have 25 been carried out. For exanple, Table 3 shows that transfecting
the cells twice with the pMAR-SVA0EGFP pl asm d gave the highest expression
of GFP and the highest degree of enhancenent of all conditions (4.3 fold).
In contrast, transfecting twce the vector w thout I\/AR gave little or no

enhancerrep t%xr@lﬁ{i&g@ncéé‘ék% mée f%ﬁ?&@% % 14 eﬂnﬁ?nfrﬁﬂ?@ i s
proves % b%eisﬁé) I's of 30

u oh$
parti cuI 8?{2%%? cf{%)h ? Q@éé tﬁ%gg gra he 'S

parti cul aﬁ” e trans | on e sal pur| fied DNA sequence
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Four of the novel super MARs were randomly picked and analyzed for AT and TA
15  dinuclectide content, and compared with the previously known chicken lysMAR,
considering windows of 100 base pairs (Table 6).

Surprinsigly, Applicants have shown that all of the super MARs have AT dinucleotide

frequencies greater then 12%, and TA dinucleotides greater than 10% of the total

dinucleotides analysed in a window of 100base pairs of DNA. The maost efficient MARs
20  display values arcund 34% of the two dinuclectide pairs.

Table 6. Summary of %AT and TA dinucleotide frequencies of experimentally verified

MARs

25 ,
CLysMAR (average of CUES) AT% :12.03 [TA%: 10.29 [SEQID No
P1 68 _ |AT%:33.78 |TA%:33.93 (SEQID No
P16 AT% : 3467 |TA% :34.38 |SEQID No
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206 Among the three human intergenic sequences predicted o contain a "super” SIMAR
using SMAR Scan® stringent settings, one of the corresponding mouse orthologous
intergenic sequence is also predicted to contain a S/MAR (human EMBL ID: Z96050,
position 28 010 to 76 951 othologous to mouse EMBL 1D: AC015932, positions 59 884
to 89 963). When a local alignement of these two orthologous intergenic sequences is

25 performed, the best local alignement of these two big regions correspond to the regions
predicted by SMAR Scan® o be S/IMAR efernent. A manual search for the mouse
orthologs of the two other human intergenic sequences predicted to contain a "super”
S/MAR was performed using the Ensemb! Genome Browser (hitp://ensembl.org). The
mouse orthologous intergenic sequences of these two human sequences were

30 refrieved using Ensembl orthologue predictions (based on gene names), searching the
orthologous mouse genes for the pairs of human genes flanking these intergenic
regions.

2

Because SMAR Scan® has been tuned for human seguences and consequently vields
35 little "super"MARs with mouse genomic sequences, its default cutoff vaiues were
slightly relaxed for the minimum size of contiguous hits to be considered as S/MAR
. (using 200 bp instead of 300 bp). Analysis by SMAR Scan® of these mouse sequences
predicted several 8/MARs having high values for the different computed structural
features. This finding suggests that the human MAR elements are conserved across
40  species.

Example 7 : Dissection of the chicken lysozyme gene 5’- MAR

The 3000 base pair 5-MAR was dissected into smaller fragments that were monitored
45  for effect on transgene expression in Chinese hamster ovary (CHO) cells. To do so,
seven fragments of ~400 bp were generated by polymerase chain reaction (PCR).
These PCR-amplified fragments were contiguous and cover the entire MAR sequence
when placed end-to-end. Four copies of each of these fragments were ligated in a
head-to-tail orientation, to obtain a length corresponding to approximately half of that of

32
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in the art wll appreciate that purification nethods suitable for the
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Chasin,  |ower part), respectively. The effect of the truncated elements was monitored in an
assay similar to that described in the previous section. Figure 8 shows that the loss of
ability to stimulate transgene expression in CHO cells was not evenly distributed.

25
In this deletion study, the loss of MAR activity coincided with discrete regions of
transition which overlap with the 5-MAR B-, K- and F-fragment, respectively. in 5’
deletions, activity was mostly lost when fragment K and F were removed. 3' deletions
that removed the F and b elements had the most proenounced effects. In contrast,

30 flanking regions A, D, E and G that have little or no ability to stimulate transgene
expression on their own (Fig. 5}, correspondingly did not contribute to the MAR activity
in the 5™~ and 3’-end deletion studies (Fig. 6},

Example 9:8tructure of the F element

35
The 485 bp F fragment was further dissected into smaller sub-fragments of 234, 243,
213 bp and 122, 125 and 121 bp, respectively. Fragments of the former group were
octamerized (8 copies) in a head-to-tail orientation, while those of the latter group were
simitarly hexa-decamerized (16 copies), to maintain a constant length of MAR

40  sequence. These elements were cloned in pGEGFPControl vector and their effects
were assayed in CHO cells as described previously. Interestingly, fragment Flll retained
most of the activity of the full-length F fragment whereas fragment Fil, which contains
the right-hand side part of fragment FlI, lost all the ability to stimulate transgene
expression (Fig. 7). This points to an active region comprised between nt 132 and nt

A5 . 221 inthe FIB fragment. Consistently, multiple copies of fragments Fl and FiB, which
encompass this region, displayed similar activity. FIIA on its own has no activity.
However, when added to FIB, resulting in FlIi, it enhances the activity of the former.
Therefore FIIA appears to contain an auxiliary sequence that has littie activity on its
own, but that strengthens the activity of the minimal domain located in FIB.

50
Analysis of the distribution of individual motifs within the lysozyme gene 5-MAR is
shown in Fig. 8 A, along with some additional motifs that we added to the analysis.
Most of these motifs were found to be dispersed throughout the MAR element, and not
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Proc, Nat!, Acad. Sci. USA, 77, 4216 (1980)), nouse sertoli cells (TM4,
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Preferablﬁ sone of the cells of the transgen |s organl sns have been

t r ansf ect dHe MEEvidantipc heavalehls d4AE esedictincamn dehmetinds ase thaieioss oned i n
t he presendlifefiteriis ioR Main detarminggeneidhe piliv SihaebyEVARIte 4 Nehas

st abI i nezsrgipeﬁﬂem elhesgfore Aspurpprs abRIes SaREHERS tertls wege Iagted iSdPEEmplY.sol at ed

guentasiidied Nugegrostebindiigeequeness ansotusiensagie disfavouring sequences
were found to be arranged in repetitively interspersed clusters over the MAR, with the

nucleosome favouring sites overlapping the active B, K and F regions. Nuclecsome

positioning sequences were proposed to consist of DNA sfretches that can easily wrap

around the nucleosomal histones, and they had not been previously associated with
25  MAR seguences.

Nucleosome-favouring sequences may be modelled by a collection of DNA features
that include moderately repeated sequences and other physico-chemical parameters
that may allow the correct phasing and orientation of the DNA over the curved histone
30 . surface. ldenfification of many of these DNA properties may be computerized, and up
to 38 different such properties have been used to predict potential nucleosome
positions. Therefore, we sef up to determine if specific components of nuclecsome
prediction programs might correlate with MAR activity, with the objective to construct a
tool allowing the identification of novel and possibly more potent MARs from genomic
35  seqguences.

To determine whether any aspects of DNA primary sequence might distinguish the
active B, K and F regions from the surrounding MAR sequence, we analyzed the 5'-
MAR with MAR Scan®. Of the 38 nucleosomal array prediction tools, three were found

40  to correlate with the jocation of the active MAR sub-domains (Fig. 9A). Location of the
MAR B, K and F regions ceincides with maxima for DNA bending, major groove depth
and minor groove width. A weaker correlation was also noted with minima of the DNA
melting temperature, as determined by the GC content. Refined mapping over the MAR
F fragment indicated that the melting temperature valley and DNA bending summit

45  indeed correspond the FIB sub-fragment that contains the MAR minimal domain (Fig.
9B). Thus active MAR portions may correspond to regions predicted as curved DNA
regions by this program, and we will refer to these regions as CUE-B, CUE-K and CUE-
F in the text below. Nevertheless, whether these regions correspond to actual bent DNA
and base-pair unwinding regions is unknown, as they do not correspond to bent DNA

50 - as predicted by MAR Wiz (Fig.9B).

Example 10 : Imprints of other requlatory elements in the F fragment
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20 Example 11 : Construction of artificial MARs by combining defined genetic
elements

To further assess the relative roles of the various MAR components, the clysMAR was
deleted of all three CUE regions (Fig. 11, middle part), which resulted in the loss of part

25  ofits activity when compared to the complete MAR sequence simitarly assembled from
alt of its components as a control (Fig. 11, top part). Consistently, one copy of each
CUE alone, or one copy of each of the three CUESs assembled head-to-tail, had little
activity in the absence of the flanking sequences. These results strengthen the
conclusion that optimal transcriptional activity requires the combination of CUEs with of

30 flanking sequences. Interestingly, the complete MAR sequence generated from each of
its components, but containing also Bgill-BamH| linker sequences (AGATCC) used to
asseamble each DNA fragment, displayed high transcriptional activity (6 fold activation)
as compared to the 4.8 fold noted for the original MAR element in this series of assays
(see Fig. 5).

35 -
We next investigated whether the potentially curved DNA regions may also be active in
an environment different from that found in their natural MAR context. Therefore, we set
up to swap the CUE-F, CUE-B and CUE-K elements, keeping the flanking sequences
unchanged. The sequences flanking the CUE-F element were amplified by PCR and

40  assembled to bracket the various CUES, keeping their original orientation and distance,
or without @ CUE. These engineered ~1.8 kb MARs were then assayed for their ability
to enhance transgene expression as above, All three CUE were active in this context,
and therefore there action is not restricted to one given set of flanking sequences.
Interestingly, the CUE-K element was even more active than CUE-F when inserted

45  between the CUE-F flanking sequences, and the former composite constrict exhibited
an activity as high as that observed for the complete natural MAR (4.8 fold activation).
What distinguishes the CUE-K element from CUE-F and CUE-B is the presence of
overlapping binding sites for the MEF-2 and SatB1 proteins, in addition to its CUE
feature. Therefore, fusing CUE-B with CUE-F-flanking domain results in a higher

50  density of all three binding sites, which is likely explanation to the increased activity,
These results indicate that assemblies of CUEs with sequences containing binding sites
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each criterion as shown in Fig. 1, Simlarly, non-MAR sequences were al so
anal yzed 10 and plotted. As non- MAR sequences, all Ref-Seg-contigs fromthe
chronmosone 22 were used, considering that this latter was big enough to
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by or %%m Whe éay before transfectlon cells were plated in a 24-well plate, in growth medium at a
density of 1.35 x 10° cellsfwelt for CHO-DG44 cells. 16 hours post-inoculum, cells were
transfected when they reached 30-40% confluence, using Lipofect-AMINE 2000
{hereinafter LF2000), according to the manufacturer’s instructions (invitrogen). Twenty-
seven micraliters of serum free medium (Opti-MEM; Invitrogen) containing 1.4 pi of

30 LF2000 were mixed with 27 pl of Opti-MEM containing 830 ng of linear plasmid DNA.
The antibiotic selection plasmid (pSVneo) amounted to one tenth of the reporter
plasmid bearing the GFP transgene. The mix was incubated at room temperature for 20
min, to allow the DNA-LF2000 complexes to form. The mixture was diluted with 300 pl
of Opti-MEM and poured into previously emptied celi-containing wells. Following 3

35  hours incubation of the cells with the DNA mix at 37°C in a CO; incubator, one ml of
DMEM-based medium was added to each well. The cells were further incubated for 24
hours in a COg incubator at 37°C. The cells were then transfected a second time
according to the method described above, except that the resistance plasmid carried

~ another resistance gene (pSVpuro). Twenty-four hours after the second transfection,

40  cells were passaged and expanded into a T-75 flask containing selection medium
supplemented with 500 pg/ml G-418 and 5 ug/mi puromycin. After a two week selection
period, stably transfected cells were cultured in 6-well plates. Alternatively, the cell
population was transfected again using the same method, but pTKhygro (Clontech) and
pSVdhir as resistance plasmids. The expression of GFP was analysed with

45  Fluorescence-activated cell sorter (FACS) and with a Fluoroscan.

Fig.13 shows that the phenotype of the twice-transfected cells (hereafier calied
secondary transfectants) not only was strongly coloured, such that special bulb and
filter were not required to visualize the green color from the GFP protein, but also

50  contained a majority of producing cells (bottom right-hand side FACS histogram) as
compared to the parental population (ceniral histogram). This level of fluorescence
carresponds to specific cellular productivities of at least 10 pg per cell per day. Indeed,
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MAR sequences from SMARt DB of other organisns were also retrieved and
analyzed simlarly as explained previously. The MAR sequences density
distributions for the nouse, the chicken, the sorghum bicolor and the human
are plotted jointly in Fig. 3. 45 Exanple 3: MAR prediction of the whole
chronosone 22 AII Ref Seq contigs fromthe chronosone 22 were anal yzed by
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Type of plasmids Primary | Secondary |EGFP fluorescencﬂ
transfection | transfection | Fold increase
pUbCEGFP 8452 1 15794 2.5
{PSV40EGFP -. 4433 | 11735 2.6 ]
|pPMAR-SV40EGFP | 8116 37475 | 4.6 B

20

Table 7, Effect of re-transfecting primary transfectants at 24 hours interval on GFP
expression. Two independent experiments are shown. The resistance plasmid
pSVneo was co-transfected with various GFP expression vectors. One day post-

25 transfection, cells were re-transfected with the same plasmids with the difference
that the resistance piasmid was changed for pSVpuro. Cells carrying both resistance
genes were selected on 500 pg/ml G-418 and Spg/mi puromycin and the expression
of the reporter gene marker was quantified by Fluorascan. The fold increases
correspond to the ratio of fluorescence obtained from two consecutive transfections

30 as compared fo the sum of fluorescence obtained from the corresponding
independent transfections. The fold increases that were judged significantly higher
are shown int bold, and correspend to fluorescence values that are consistently over
2-fold higher than the addition of those obtained from the independent transfections.

38 The increase in the level of GFP expression in multiply tranfected cells was not
expected from current knowledge, and this effect had not been observed previously.

Taken together, the data presented here support the idea that the plasmid sequences
that primarily integrated info the host genome would facilitate integration of other

40  plasmids by homologous recombination with the second incoming set of plasmid
molecules. Plasmid recombination events occur within a 1-h interval after the plasmid
DNA has reached the nucleus and the frequency of homaologous recombination
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di nucl ootides and the transition probabilities between these states being
based on the chronosone 22 scan. For each shuffling nethod, five shuffled
chronmosone 22 were generated and anal yzed by SMAR Scan(r) using the default
settings. Concerning the 25 nunber hits, an average of 3 519 170 hits (sd:
18 353) was found for the pernutated chronosone 22 w thin nonoverl appi ng
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cont i guousfitescsel [ émgPTeals sassiving AW Bdbe moshd FhomarsKer & %f@&ae@t%ﬂi with
the shuf f | MeR.cParasskio Moipsauensy fargptingonioenes lospgrificeites i themamsalign. 4
MARs candi genosse. edile 188 Md (3)hp st thdd ] dduscligansdls migit inglicaé) thahthesdARone f or
t he rubbl eelemwedt $wprisingly setsuemeepoigcish aeeun kvaibrrde vants.dAMES luowlicometi andy
nmodel , whi mhdifiethearganizdtionrafgease it §ve@ 48bramdiblyverso tilaum DNABeépdtatidndnnunber
of predi ctajuriMiBs viitbhwird] MNArsejbensest buiegtheh nayodsorect2és DNReseordbihatiqr ovi de
i ndi cat i onsigndisat SMAR Scan(r) detects specific DNA el enents which
organi zation is |l ost when the DNA sequences are shuffled 40 Exanpl e 4:
Anal ysis OEx&ApWY 4TBMARS mbHRES IR {ins Qe edlyitigh e dif ot ekpredBidmriis Wi th
SMAR Scan( ity sfeltey aBRe O prediction by S Scan(r) was
i nvestigated by analyZing the recently published MAR regions of t he hunman
interferon gone cluster on the short arm of chronosone 9 (9p CGoet ze et
al. (al rea'(ﬁ&;‘tﬁ‘ﬂ@%ﬁ” W@BW@@OQRVWHM? fRCAR ) the; rgultige tqu@fqmb%gg@m@pﬁm ocus
to anal gzew? rEPeG it die ayneogy Betwerd the aiarareURCondanmiasMidPNAweuhRe
st r ess2§ ndwigstedibipineprassicanfIMAR eiasrends atpmeopr befh of the randesiondters- t¥e t he
50 nucl earexpatipesk thiFpessidlity byweytiputransfeqiongsf die eells \GHDPMAEKengwer @ in
agr eenent g@nbinatiny withvarausexprasglonglassidy, using the roethed siegeribatioprevintiely.
mat ri x at t daiedrahowittkat transfgeticg ihencalis twice avithriibe pMARSV4GEEE Rip labmBividgre
Scan( r) ( Rihg.highest expressitn) of GHP cmddte hiyhest degeee nbgorancement of all conditions
(4.3 fold). In contrast, transfecting twice the vector without MAR gave little or no
enhancement, 2.8-fold, instead of the expected two-fold increase. We conclude that the
presence of MAR elements at each {ransfection step is necessary to achieve the
maximal protein synthesis.

Table §
Primary transfection Secondary transfection i
Type of plasmid |  EGFP- Type of plasmid EGFP- Fold
~ fluorescence | fluorescence | increase
pPMAR 0 pMAR 0 0
pSV40EGFP 15'437 2.3-2.5
i pMAR-SV40EGFP 30'488 2.6-2.7
pMAR-SV4DEGFP 11’278 pMAR-SV40EGFP 47'027 4,353
| pPMAR 12319 1.0-1.1
pSV40EGFP 6’114 pSVACEGFP 17'200 , 2.8
L pMAR . 11169 1.8-2.3

30

Interestingly, when cells were first transfected with pMAR alone, and then re-
transfected with pSV40EGFP or pMAR-SV40EGFP, the GFP fevels were more than
doubled as compared to those resulting from the single transfection of the lates
35 plasmids (2.5 and 2.7 fold respectively, instead of the expected 1-fold). This indicates
that the prior transfection of the MAR can increase the expression of the plasmid used
in the second transfection procedure. Because MARs act oniy locally on chromatin
- structure and gene expression, this implies that the two types of DNA may have
integrated at a similar chromosomal locus. In contrast, transfecting the GFP expression
40 vectors alone, followed by the MAR element in the second step, yielded little or no
improvement of the GFP levels. This indicates that the order of plasmid
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peaks acconpani ed by clusters of SATB1, NMP4 and MEF2 regul ators binding
sites 24 correlated well with the active MARs. Therefore, we concl ude that
the occurrence of predicted CUEs and binding sites for these transcription
factors is not restricted to the cLysMAR but may be a general property of
all MARs. These results also inply that the SMAR Scan(r) program
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been used fuithen integratien afimorgalesidse furing e pesend tansiReliompeshdi'e. atWat has
been set tOMB.of shAd SRR ﬂé?ﬁ@mﬁﬁ@m%i%\l&)f the protamne | ocus, the AT-richness
20 rul e has been excluded (to detect the non AT-rich MARs as was done for
t he pri6t afBxampté 66 udJARE Bs:lang héren DNA trapgfel FalilitatorBngt 7 xperl me. nt- S e est
4 - Inc e'r 6MAR Scan anCl reierenc? alit defined prediction prsdi&ion
predi cti ngf iRYhRrephRRY wBgiansa pegittemeceainbinaton-pagiissivnciiromostkia) (i sh)
(kb) (kb) strGgtuysz anSaldusbemdcahigh devellSr &ddhsbrlavkndf the second transfection

was performed Jong after the first one, at a time when most of the transiently introduced

20  episomal DNA has been eliminated. To address this possibility, the cells from Table 3,

selected for antibiotic resistance for three weeks, were transfected again once or twice

and selected for the incorporation of additional DNA resistance markers. The tertiary, or

the tertiary and quaternary transfection cycles, were performed with combinations of

pMAR or pMAR-SVA0EGFP, and analyzed for GFP expression as before.

25

Table 9
-’— Tert1ary transfection Quaternary transfection |
ﬁ' ype of ptasmid l EGFP- | Fold |Typeof plasmid | EGEP- Foid |
fluorescence | increase fl increas ’
J | L i uorescence e |
I pPMAR 18368 | pMAR 43186 2.4 /
: : pMAR- 140°000 7.6 |
B SVAOEGFP B
pMAR-S\MOEGFr 16544 . 20 |pMAR- 91'000 5.5 I
| | | SVADEGFP |
x 1 ‘ pPMAR 33'814 20

30 Table 9. MARs act as facilitator of DNA integration.

The pMAR-SV40EGFP/ pMAR-SVA0EGFP secondary transfectants were used in a
third cycle of transfection at the end of the seiection process. The tertiary transfection
was accomplished with pMAR or pMAR-SV40EGFP, and pTKhygro as selection
35 plasmid, to give tertiary transfectants. After 24 hours, cells were transfected again with
either plasmid and pSVdhifr, resulting in the quaternary transfectants which were
selected in growth medium containing 500 ug/ml G-418 and 5ug/ml puromycin, 300
wg/ml hygromycin B and 5pM methotrexate. The secondary transfectants initially
exhibited a GFP fluorescence of 8300. The fold increases correspond to the ratio of
40 fluorescence obtained from two consecutive transfections as compared to the sum of
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2.9 21 £ %’%ese resu?fs show that ioadmg more copiés Of1 bMAR or pT\EAI%%\/SAIOEGFF’Q’ résuﬁed in
similar 2-fold enhancements of total celi fluorescence. Loading even more of the MAR
in the quaternary transfection further enhanced this activity by another 2.4-fold. This is
consistent with our hypothesis that newly introduced MAR sequences may integrate at

10  the chromosomal transgene locus by homologous recombination and thereby further
increase fransgeneg expression.

When the cells were transfected a third and fourth time with the pMAR-SV40EGFP
plasmid, GFP activity further increased, once again to levels not expected from the

15 addition of the fluorescence levels obtained from independent transfections. GFP
expression reached levels that resulted in cells visibly glowing green in day light
(Fig.14). These results further indicate that the efficiency of the quaternary transfection
was much higher than that expected from the efficacy of the third DNA fransfer, _
indicating that proper timing between transfections is cructial to obtain the optimal gene

20  expression increase, one day being preferred over a three weeks period.

We believe that MAR elements favour secondary integration events in increasing
recombination frequency at their site of chromosomal integration by relaxing closed
chromatin structure, as they mediate a local increase of histone acetylation (Yasui, D.,
et al., SATB1 targets chromatin remodelling to regulate genes over long distances.

25  Nature, 2002, 419(6907): p. 641-5.]. Alternatively, or concomitantly, MARs potentially
relocate nearby genes to subnuclear focations thought to be enriched in trans-acting
factors, including proteins that can participate in recombination events such as
topoisomerases. This can resuit in a locus in which the MAR sequences can bracket
the pSV40EGFP repeats, efficiently shielding the transgenes from chromatin-mediated

30 silencing effects.

Example 186 : Use of MARSs identified with SMAR Scan® Il to increase the
expression of a recombinant protein.

35 Four MAR elements were randomly selected from the sequences obtained from the
analysis of the complete human genome sequence with SMAR Scan® or the
combined method. These are termed 1_6,1 42, 1_68, (where the first number
represents the chromosome from which the sequence originates, and the second .

. number is specific to the predicted MAR along this chromosome) and X_S$29, a “super”

40 MAR identified on chromosome X. These predicted MARs were inserted into the
pGEGFPControl vector upstream of the V40 promoter and enhancer driving the
expression of the green fluorescent protein and these plasmids were transfected into
cultured CHO cells, as described previously {Zahn-Zabal, M., et al., Development of
stable cell lines for production or regulated expression using matrix attachment regions.

45 J Biotechnol, 2001. 87(1). p. 29-42). Expression of the transgene was then analyzed in
the total population of stably fransfected cells using a fluorescent cell sorter {(FACS)
machine. As can he seen from Fig. 19, all of these newly identified MARs increased the
expression of the transgene significantly above the expression driven by the chicken
lyscsyme MAR, the “super” MAR X_S29 being the most potent of all of the newly

50  identified MARs.
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S7.2 60 O~f2 tRerapeu’uc gene eSnScSodes E%C? ?er&thropme?n%n%otsr?’no%e%eﬁ for t%g

treatment of anemia. The EPO gene is placed under the contro! of a doxycycline
inducible promoter, in a gene switch system described previously cailed below the
Network system (Imhof, M. O., Chatellard, P., and Mermod, N. (2000). A regulatory
network for efficient control of transgene expression. J. Gene. Med. 2, 107-116.). The

10  EPO and regulatory genes are then injected in the muscle of mice using an in vivo
electroporation procedure termed the electrotransfer, so that the genes are transferred
to the nuclei of the muscle fibers. When the doxycycline antibiotic is added to the
drinking water of the mice, this compound is expected to induce the expression of EPC,
which will lead to the elevation of the hematocrit level, due to the increase in red blood

15  cell counts mediated by the high levels of circulating EPO. Thus, if the MAR improved
expression of EPO, higher levels of hematocrit would be expected.

In vivo experiments were carried out on 5 week-old C57BL6 female mice (Iffa Credo-
Charles River, France). 30ug of plasmid DNA in normal satine solution was delivered by

20 trans-cutaneous injections in the tibialis anterior muscle. All injections were carried out
under Ketaminol (75 mg/kg) and Narcoxyl (10 mg/kg) anesthesia. Following the
intramuscular injection of DNA, an electrical field was applied to the muscle. A voltage
of 200 Vicm was applied in 8 ms pulses at 1Hz (Bettan M, Darteil R, Caiflaud JM,
Soubrier F, Delaere P, Branelec D, Mahfoudi A, Duverger N, Scherman D. 2000. "High-

25  level protein secretion into blood circulation after electric pulse-mediated gene transfer
into skeletal muscle”. Mol Ther. 2: 204-10).

168 mice were injected by the Network system expressing EPO without the 1_68 MAR
and 18 other mice were injected with the Network system incorporating the MAR in §’ of

30 the promoter/fenhancer sequences driving the expression of the activator and EPO
genes. In each group, half of the mice were submitted to doxycycline in drinking water
from the beginning of the experiment (day 0 — the day of electrotransfer) and in the
other half, doxycycline was put in drinking water starting at day 21.

35 Blood samples were collected using heparinated capillaries by retro-orbital punction at
different times after the injection of plasmids. Capillaries were ecentrifugated 10 minutes
at 5000 rpm at room temperature and the volumetric fraction of blood cells is assessed
in comparison to the total blood volume and expressed as a percentile, determining the
hematocrit level,

40
As can be deduced from Fig. 16 The group of mice injected by MAR-network, induced

fram the beginning of the experiment, display a better induction of the hematocerit in
comparison of mice injected by original network without MAR. After 2 months,
- haematocrits in "MAR-containing group” is still at values higher (65%) than normal
45  hematocrit levels (45-55%).

More importantly, late induction (day 21} is possible only in presence of MAR but not

from mice where the Network wwas injected without the MAR. Thus the MAR likely

protects the transgenes from silencing and allows induction of its expression even after
50 prolong period in non-inducing conditions.
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23 25 23 Sperificlly 19178= 68% 20125= 50% 17122- 77% 1V37=33% 12137=32%

14137=38%Nakdiletht: MERsaLh OB able ONNReSsMelxpREEINASHthS trﬁrapaufcfg%rr@és

genoni ¢ sggideneEtom tt@rr&@eﬁ@rﬁhy@%@m@ﬁe&tﬂmﬁe%mﬁs for which
experinental |y defined MARS are known, were analyzed w th MAR-Fi nder,

SMARTest and SMAR Scan(r). True positive matches are printed in boId m nus
(-) indicates false negative matches. Sonme of the | onger experinentally
defined MARS contained nore than one in silico prediction, each of them was
counted as true positive match. 10 Therefore, the nunber of true in silico
predictions is higher than the nunber of experinentally defined MARs found.
Specificity is defined as the ratio of true positive predictions, whereas
sensitivity is defined as the ratio of experinentally defined MARs found. *
AT-rich rul e excluded using MAR-Finder. 15 SMARTest predicted 28 regions as
MARS, 19 (true positives) of these correlate with experinmentally defined
MARS (specificity: 68% whereas 9 (32% are |located in non- MARS (false
positives). As sonme of the | ongest experinmentally determ ned MARs cont ai ns
nore than one in silico prediction, the 19 true positives correspond
actually to 14 different experinentally defined MARS (sensitivity: 38%.
MARFi nder 20 predicted 25 regions as MARS, 20 (specificity: 80% of these
correlate with
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experinmental |y defined MARS corresponding to 12 different experinentally
defined MARS (sensitivity: 32% . SMAR Scan(r) predicted 22 regions, 17
being true positives (specificity: 77% matching 14 different

experinental ly defined MARS (sensitivity: 38%. 25 As another exanple, the
sane anal ysis has been applied to human chronosones 1 and 2 and |lead to the
determ nation of 23 MARS sequences (SEQID No 1 to 23). These sequences are
li stedGLAIMSINex 1 in ST25 format. Exanple 6: Anal yses of the whol e genone
usi ng the conbi ned nethod (SMAR 30 Scan(9pfsearch) In order to test the

pot ent itfal cArmeliiatiaod ibetiwddiNA segesemaschavita) plotaitpreduaionpudredsihy SMAR
Scan( r ety dhiaeacedidd ifuhattsahBNAssdduenty cotpeisediol e human genonme has been
anagyzed gy thiekbeoeobbitiadA siirhet, Wi th very stringent parameters, in order
to get 3%)sgAuankestvhé binthg dedbeaDNARbIRING @otdine theoreti cal struct ur al
features conputed, which are called "super S/ MARs bel ow. This was done

Wi th the hopgs Lorabd aha .sdpartsaiwﬂeged;\m o8l RRAth S &warac@ny@amﬁ@w@ béht to
| ncr eaghy AEnEIR 85859M 0908 cind |88i?dé"?ﬂt afi/0t & Ball patgyi on. The
puggt [ \é% Aﬁe@og i \ﬁegf 1% a/éﬁlh u§§ sa yze romthe bicinformatics

per pecti v o charact Ize an assify 40 them 27 6.1

SI MARs _predi.ct ed | e, human
genome3 qugﬁ%é’u”g ‘iﬁ; grfé\é%g&é' gfﬂg%gg ‘E‘Aﬁm 89t
I nf or mf Vb ', ! f@P?\'S Flayga2a onal 5 Library
of MedPEVYR E ?Str Olef’” IFHRU R B Sequence (Ref Seq) Project,
(Avai | abl e f romhttp:i tvwvw ncbi . ni h. gov/ entrez/ query. fcgi ?db= Books)
cont i g4 (réheaysfiey aWél*Sé"Eﬁ@‘é@ BRURRCH AL GATNE H tPre CRBISISTZE iRttt usi ng
SMAR Seamprisesag MAR|nusleofide ﬁﬁ@denqes&eiefé%frowrfb@ﬁ@wmgoméﬁﬂnayhmg def aul t
set t i ngeqwarceptSEQIDNRS higghb @ sasuignce sorglemeipoetheignss 2 agrtdhereef ngent
t hr esheharingf audesstddljh eosleptides isdangh. 3 mroecusghies)a therenisa bembinatéah f or t he
DN&) bettdiraef and ta&@ndén. I n the second | evel processing, predicted
transcription factors binding have been sought in the sequences sel ected
fromtBe prené pusiied apd woldied DNFosarg. etioy of iclaires ifriig 20rharacterized in that it
comprises a cLysMAR element and/or fragment, a sequence complementary therecf, a
part thereof sharing at least 70% nucleotides in length, a molecular chimera thereof, a
25 combination thereof and variants.

6. The purified and isolated DNA sequence of claim 5, characterized in that said
part thereof is a nucteotide sequence selected from the B, K and F regions.

30 7. The purified and isolated sequence of claims 1 to 8, characterized in that said
DNA binding protein is a transcription factor.

8. The purified and isolated sequence of claim 7, characterized in that the
~ transcription factor is selected from the group comprising the polyQpolyP domain
35 proteins.

9. The purified and isolated sequence of ¢claim 7, characterized in that the
transcription factor is selected from the group comprising SATB1, NMP4, MEF2, S8,
DLX1, FREAC7, BRN2, GATA 1/3, TATA, Bright, MSX, AP1, C/EBP, CREBP1, FOX,

40  Freac?, HFH1, HNF3alpha, Nkx25, POU3F2, Pit1, TTF1, XFD1, AR, C/EBPgamma,
Cdch, FOXD3, HFH3, HNF3 beta, MRF2, Oct1, POUBF1, SRF, VSMTATA_B, XFD22,
Bach2, CDP CR3, Cdx2, FOXJ2, HFL, HP1, Myc, PBX, Pax3, TEF, VBP, XFD3, Brn2,
COMP1, Evil, FOXP3, GATA4, HFN1, Lhx3, NKX3A, POU1F1, Paxg, TFIIA and
Vmw85 or a combination of two or more of these transcription factors.

45
10. A purified and isclated cLysMAR element and/or fragment having protein
production increasing activity, a sequence complementary thereof, a part thereof
sharing at least 70% nuclectides in length, a molecular chimera thereof, a combination
thereof and variants,

50

11, The cLysMAR element and/or fragment of claim 10 consisting of at least one
nuclectide sequence selected from the B, K and F regions.
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t hese sequences. 15 The anal ysis by the conbi ned nmet hod of the whole human
genone cane up with a total of 1757 putative "super" S/ MARS representing a
total of 1 065 305 bp (0.35% of the whole hunman genone). Table 2 shows for
each chronposone: its size, its nunber of genes, its nunber of S/ MARS
predicted, its S/MARs density per gene and its kb per 20 SIMAR This table
shows that there are very various gene densities per S/MAR predicted for
t he dif flar enh spithetieo MHR sequaneac@nPrisand patu MASD Floseents amdfar fragmesiB%  of
t he neaasssEmhite babvesintlinkef sepreaseper S/ MAR predicted and the fold difference
bet ween the higher and the | ower density of genes per SSMARis 6,5). Table 2
al so shadws TieasyrthetikidAResecBeNBRo? alirad 2| elsmrattedred hethdetim MART genes per
SI MAR ( sérapdersta 25ysiAAR alernentrapi@seagrse @b sefiudrive somapienfenkdryiberssfMAR and
the fol gadlifdresfameenget wren70%hedidides imktgtha mhoeeulakbhpeiraShdiRdfi s 3. 2) .
Chr onmus gsrABinhkigreeed ofSiraesaplanisheNnnber of Density of Kb per genes per
chronosone S/ 111ARs genes S/ MAR chronosone (mllions bp) predicted per
SIMAR 144 2544, %%?;& ARARS (884 of Aattd 223413 1drdRe - BOnal 405488 _101

I

0

13..8, 1960 _1@.%“ ihkkp10 5 1233 180 116 10 6 1551 6 1247 170 94
13. 15%%”%15%%& J7|9 gi ln7§Je?1 8 942 145 77 12,2 ' 1883 9 1100 119 48

78l 791@%%3@‘%@%5@?%?% by Soqbbndb06rnd A a8 Rorhfndig® 151

& comp ore DNA sequence features corresponding to DNA
bending, major groove depth and minor groove width potentials and melting
15 temperature.

16.  The method for identifying a MAR sequence using a Bioinformatic tool according
to claim 15, characterized in that said Bioinformatic tool contains algorithms, adapted to
the use of profiles or weight-matrices, fo compute values for one or more of said DNA

20 - seguence features corresponding to DNA bending, major groove depth and minor
groove width potentials, and melting temperature.

17.  The method for identifying a MAR sequence using a Bioinformatic tocl according
to claim 16, characterized in that said profiles or weight-matrices are based on
25 dinucleotide recognition.

18.  The method for identifying a MAR sequence using a Bioinformatic tool according
to claim 17, characterized in that said Bioinformatic tool computes values for all of said
DNA sequence features,

30
18.  The methed for identifying a MAR sequence using a Bicinformatic tool according
to claim 18, characterized in that said Bioinformatic toot is SMAR Scan®®.,

20.  The method for identifying a MAR sequence using a Bioinformatic tool according

35 toclaims 15-19, characterized in that the identification of one or more DNA sequence
features further comprises a feature corresponding to one or more binding sites for
DNA binding proteins.

21.  The method for identifying a MAR sequence using a Bioinformatic tool according
40 " toclaim 20, characterized in that said DNA binding protein is a transcription factor.

22.  The method for identifying a MAR sequence using a Bioinformatic tool according
to ciaim 21, characterized in that the transcription factor is selected from the group
comprising pelyQpolyP domain proteins or transcription factors.

45
23.  The method for identifying a MAR sequence using a Bioinformatic tool according
to claims 20 to 21, characterized in that the DNA binding protein is selected from the
group comprising SATB1, NMP4, MEF2, 88, DLX1, FREAC7, BRN2, GATA 1/3, TATA,
Bright, MSX, AP1, C/EBP, CREBP1, FOX, Freac7, HFH1, HNF3alpha, Nkx25,

50 POU3F2, Pit1, TTF1, XFD1, AR, C/EBPgamma, CdcS, FOXD3, HFH3, HNF3 beta,
MRF2, Gct1, POUGF1, SRF, V3MTATA B, XFD2, Bach2, CDP CR3, Cdx2, FOXJZ2,
HFL, HP1, Myc, PBX, Pax3, TEF, VBP, XFD3, Brn2, COMP1, Evil, FOXP3, GATA4,
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14 1168 88 36 32.4 2444 15 895 83 35 255 2371 16 1107 61 i 41 27 1975 17
1421 80 37 38.4 2167- 18 396 75 51 7.7 1470 19 1621 56 36 45.02 1555 20
724 60 28 25,8 2142 21 355 34 18 19.7 1888 22 707 34 28 252 1214 1168 154
170 6,8 905 Y 251 25 30 8.3 833 SAfll 26955 31750 -~ 1757 457 43312 Meal)
| 1 123 127 73 1 804 S _ 2.6 45 ; 190 462 30 Table 2: Nunber of S.rh4ARs
predi cted per chronosone. The nunber of genes per chronobsone 28 corresponds
to the NCBI human genone statistics (Build 34 Version 3) (National Center
for Biotechnology Information, The NCBI handbook [Internet]. Bethesda (M):

Ret SOMENA, agaiNRABOSPOME b K@, TFIbgho Umies or & Sombsination of tndor o e"¢®
htt p: / IMeew! Hase. transcgeieefRci®®query. f cgi ?2db=Books) based on GenBank
annotations. 5 Chronosone sizes are the sum of the correspondi ng human
Ref Seq 2éNat iTbaanetlen ferridedifyingicoVéEhsrsIueg9e LANS EnBivirdermatitetoRCBrcaidingbook
[ | nBer nethimBébizds daaaheyizetan o ariues herdhg idsmtifinatiircofeNAUSNdi@eare Chapt er
17, TheoRefieedbebvedeqlibngé. (Ref Seq) Proj ect, 2002 (Available from
http:i/wwv. nobi, nili.gov/entrez/quety.fcgi ?7db=Books) (release 5) contig
| engt h9510 Bh2 nthoafaridattifgieg ankliiysssjvehcs seipgrd BivRSriatic fobbassrdipyi on
fact or (praghng, shdrastefibed ivat paleds ¢drae danpifcstiod/ JVARSA $RAURIICAS Obt ai ned
preyi m&gh—mr;ggd MR PcaBGs )4 4 ™ere then anal yzed for potential transcription
factors binding sites. This has been Tbhl achi eved using Watch Prof essi onal
(Kel  Abg Coghk nfigtnkd fdralt @ifyihg SARRREEBIRBKES uSing a Bioinformatic tool according

to claims 15-25 characterized in that values for the identification of the major grocve

depth are comprised between 8.9 to 9.3 A and values for the identification of minor

15  groove width are comprised between 5.2 to 5.8 A.

27.  The method for identifying a MAR sequence using a Bioinformatic tool according

to claims 28, characterized in that values for the identification of majer groove depth are

comprised between 9.0 to 9.3 A and values for the identification of minor groove width
20  are comprised between 5.4 to 5.7 A,

28.  The method for identifying a MAR sequence using a Bicinformatic tool according
to claims 15-27, characterized in that the melting temperature is comprised between 55
to75° C.

25
29.  The method for identifying a MAR sequence using a Bioinformatic tool according
to claim 28, characterized in that the meiting temperature is comprised between 55 to
62°C.

30 30. The method for identifying a MAR sequence using a Bioinformatic tool of claims
15 fo 29, characterized in that it further comprises at least one filter predicting DNA
binding sites for DNA transcription factors.

31.  The method for identifying a MAR sequence using a Bioinformatic tool according
35  to claim 30, characterized in that the filter is applied before or after the Bioinformatic
tool.

32.  The method according to claims 30 to 31, characterized in that the filter detects
clusters of DNA binding sites using profiles or weightmafrices.

40
33,  The method according to claim 32, characterized in that the filter detects
densities of clusters of DNA binding sites.

34. A purified and isolated MAR DNA sequence identifiable according to claims 15 to
33. '

50 35.  The purified and isolated MAR DNA sequence of claim 34, containing at least
10% of dinucleotide TA on a stretch of 100 contiguous base pairs.
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15 Kel Margoulis OV, Wngender E, MATCH: A tool for searching transcription
factor binding sites in DNA sequences, Nucleic Acids Res. 31(13):35769,
2003), a weight rmatrixbased tool based on TRANSFAC (W ngender E, Chen X,
Fricke E, Geffers R, Hehl R Liebich I, Krull M Mlys V, Mchael H,
Ohnhauser R, Pruss M Schacherer F, Thiele S, Urbach S, The TRANSFAC system

2001) . &ggxpﬁ%w s*?%lh%'a %M* sl Meﬁgwfﬂg?WEngartgqug ddedtic

settin H“&PF‘& gao ? L@ P58 onal . rel ease 8.2
20040630 Th f t f t b t th
Ceoaas7a, J@ﬁiﬁé% 5 ° z@%lafg@jg %tsé%n actons, ol nging prefict on on the
t abPe, COB'F\%W”@ qa}sé & 9itin Q”t%? PONEHQUs BFSRiREYSover t he

1757 sequences 25 anal yzed were consi dered for further anal yses. Hereafter
are sormé of THReUiRERnoriseigied MERIANABeaueRca ollaigr &7 + hehapsentainingnat

pr edi ctigast 63%phdnyalcptide &Tsm pEtaich s 180 unrliguansdrasespairéd t heir Mat ch
description: Cdc5 (cell division control protein 5) a transcriptional 30
redQl at3dr / r @pegssivied aNdxsAazdidABdadAmienupnaes afi anyr efqukdiatsetlt toy38andr ogen,

POUl  FLofrpiibingt asggpeckf selqdsd frovehesansendgst $H@ |Dadoon td P7whisehusscespeci fi ¢
t o t he copiplarmémiayy dredes’t & mattabersot shdrmngpatdbadigioat nadleoflftiersin lemgtaddi tion to
SATBL, VR4 Ianchimdel Zherebharcontbamstioni thefeaf ah@ekaastscan participate in the
activity of MARs. AP1 1 AR 2 Bach2 1 Bzn22 | 1 GEBP 20 Cl EBPgamma 5 CDP CR3
1 VP21 TEBERFfied4hnk i$6l6lddPtA Gdyded®e &MAlAinAYE cdnPfish 5’ r?c% FOXJZ 244
FOXP3 28 ocRIeR6 tBé2e gg&gﬂes%@mmdm @ATA% d@fueridsldotngd alég | LF 275
HNFL 33(crebNE3 M bl Hawﬁélaﬂe%sgioq?d%c%dﬂﬁéé” %ngﬁf%éﬂ%ul% imgraM/c 18
NKX3A G ofNeXomBinGidn thkPdofBRY variBRldLF

20 41, The use of a purified and isolated DNA sequence comprising a first isolated
matrix attachment region (MAR} nuclectide sequence which is a MAR nuclectide
sequence selected from the group comprising:

- a purified and isolated DNA sequence of claims 110 9,
- a purified and isolated MAR DNA of claims 34 o 40,
25 - the sequences SEQ IB Nos 1 to 27,
a purified and isolaied cLysMAR element and/or fragment,
- asynthetic MAR sequence of claims 12 to 14,
a sequence complementary thereof, a part thereof sharing at least 70% nucleotides in
length, a molecular chimera thereof, a combination thereof and variants for increasing
30 . protein production activity in a eukaryotic host cell.

42, The use of the purified and isolated DNA sequence of claim 41, characterized in
that said purified and isclated DNA sequence further comprises a promoter operably
linked to a gene of interest.
35
43.  The use of the purified and isolated DNA sequence of claims 41 to 42,
characterized in that said purified and isolated DNA sequence further comprises at
least a second isolated matrix attachment region {MAR) nucleotide sequence which is a
MAR nucleotide sequence selected from the group comprising:
40 - a purified and isolated DNA sequence of claims 1 {0 8,
- a purified and isolated MAR DNA of claims 34 to 40,
- the sequences SEQ ID Nos 1 te 27,
a purified and isolated cLysMAR element and/or fragment,
- a synthetic MAR sequence of claims 12 to 14,
45  a sequence complementary thereof, a part thereof sharing at least 70% nucleotides in
length, a molecular chimera thereof, a combination thereof and variants for increasing
protein production activity in a eukaryotic host cell.

44.  The use of the purified and isolated DNA sequence of claim 43, characterized in

50 . that said first and at least second MAR sequences are located at both the 5" and the 3’
ends of the seguence containing the promoter and the gene of interest,
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POU3F2 |1 POU6FI 29 Pax3 3 Pax6 20 Pitl 505 SRF 8 TEF 2852 TFII1A 14 TTFJ |
VSMIATA B 4 VBP 53 Vmm65 | XFDI 65 i XFD2 418 J XFD3 2 35 29 Table 3 is a

summary of all transcription factors binding prediction (totalizing 20 hits
or nore) on the 1757 sequences analyzed. 5 6.3 Bloinforrnatics anal ysis of
predi cted "super” MARs for dinucleotide frequencies Various corrputer

32:’1%5:’: vver? eré edpd]ﬂle%rﬂm&%goaﬁgﬁl? &g%?‘%l f0 suaﬁoﬁpar&? aeCIuences
Among §8'd 55 8?? s % g/ éQ'rEerrJ CHOR™ th A hEHPEPE super MARS,
conput i A Fl‘@t f@% eo‘? ‘? RENPERG IS BPE PP dPe&itage for each

sequenc con derln both.  stra I n > 3' I rection maary
(min? ﬂ}% n?e% |f|e§i§q 5 8’@&%@“% Ng8LOha %Pt@'ﬁt’??g tas wel | as
the hi st ﬁé?ﬁi‘z%q' ”bt&éhsa R iigs Enddsateddai g“@%%‘?e tSHBtflei?fmeP MA@ quences
are re seAUENGe gEMESHtTed in Table 4. A sinilar analysis was perfornmed on
randonmly 15 sel ected sequences fromthe human genone, representing randomy
sel ect ed7nonA e tvaRI e oAby aighest selhesedd medmedhcomeosieg MARs) . Tabl e
5 ré&pr espimtreducies pée shiceykarystiminst gebfit kehet chsperifest DM& soneene anal ysi s
f or t hesempdsgiugrtksst dad DNA se@ianwel dontetsst padioe at Eges ooy purifidteadd57 S/ MAR
sequenc &slat@0) DN2S U@Ne8 Z2neislidg 8f 3 MAR nucireyide sédeete0fhtBe 000 2GA00 18, 50
7, 843 2RA0BInQ4kMTe®d4, 68 7.184 32117 1.0865 34.32 MB696 A % --- AC % AG %
AT 10. 1p0subjdatibd wlitHhd 96 e3me84ime Faid Uanb BBl Quint@30r&f <80 to at least one
15  additional transfection step with at least one purified DNA sequence comprising at least

one DNA sequence of interest and/or with at least one purified and isolated DNA

sequence consisting of a MAR nuclectide sequence or other chromatin modifying

elements

¢} selecting said transfected eukaryotic host cell,

20
48. The method of claim 47, characterized in that said DNA sequence of interest is
a gene of interest coding for a protein operably linked to a promoter.
49. The method of claims 47 and 48, characterized in that the selected transfected

25  eukaryotic host cells are high protein producer cells with a production rate of at least 10
pg per cell per day.

30 The method of claims 47-49, characterized in that the MAR nucleotide sequence
is selected from the group comprising:
30 - apurified and isolated DNA sequence of claims 1 to 8,
- a purified and isolated MAR DNA of claims 34 to 40,
the sequences SEQ ID Nos 1 to 27,
- a purified and isolated cLysMAR element and/or fragment,
- a synthetic MAR sequence of claims 12 to 14,
35 asequence complementary thereof, a part thereof sharing at least 70% nucleotides in
" length, a molecular chimera thersof, a combination therecf and variants.

51. The method of claims 47-49, characterized in that the MAR nuclectide is a
purified and isolated sequence according o claims 1 to 9, a sequence complementary

40 thereof, a part thereof sharing at least 70% nucleotides in tength, a molecular chimera
thereof, a combination thereof and variants.

52.  The method of claims 47 1o 51, characterized in that the defined time
corresponds to intervals related to the ceit division cycle.

45
53.  The method of claim 52, characterized in that the defined time is the moment the
host cell just has entered into a second cell division cycle.

54 A method for transfecting a eukaryotic host cell, said method comprising co-

50 transfecting into said eukaryotic host cell at least one first purified and isclated DNA
sequence comprising at least one BNA sequence of interest, and a second and isolated
purified DNA comprising at least one MAR nucleotide selected from the group
comprising:
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CA/ CC% _ CCCT% num 0. 6000 0. 00000 0000 0.0000 percend!e 0.9695 0.00 000
0. 0000 01408 an 1,9776 0.00000 00000 O. 4777 2.6977 0.14123 02709 1. 0865
ercentile 3.7543 0.09422 0.1256 1.5096 num ' 10.4061 4.24837 74410 88230
GA% GC% Ce% GT% un, 0.00000 0, 0000 000000 0.0000 ercentile 0.06696 0,0000
0. 00000 0.9372 Medi an O. 32616 0. 0000 0.00000 2.2408 Mean 0.63347 02104

0. 14123 3. 21,/ E5{dnPREEAR! D Qem B g 43, 09422 4,7718 Nnri. mm- _
5.77889 9, 87 e i nhnuu' . 28. &3 040000

0. 0000 0000 ;‘; gtegi% 2 t‘?dl?gzg ASP&%#{%& 1 dlos 4,234 Median 35 22
0.32616 1.9 7 4 75th percentile
37.14 0.833 g:tff?g eg é’&cﬁ' é%ﬁg”i 14061 17. 290

Const deri n R el e S d of the nonS/ MAR
se quen%%% ‘?‘@?g%{ L%@grgg arﬁfﬁ f”?g@ ng?“gdwoéﬁo U9e6ited in
the AT ‘8fgtiad B%H‘ﬁ "Eghe W@ﬁrq @§ W”E‘r oups of
sequences. AT and TA represent respectl vely at least 18,5 % and 28.6 % of

t he di ndcl edt P@éeéﬁ)mréﬁﬁ repdyaien g eiretewheyanR sequences, whereas the

mi riinuna)per cesitiagecdicf kst crd roaECHdRRICEBNG deslains BtononSI AR Feduences are
r espectduitetar i0.2BcWbLaa dn@BIMSInder gonhgifionhevitebls farexg@saih ofGaid prateint i n

S/ MAR sggliences is 4.2 % whereas in nonSlI MAR sequences the
o} said protein is recovered.

15 56. A eukaryotic host cell transfected according to any one of claims 47 to 53 or
claim 54.

57. A cell transfection mixture or kit comprising at least one purified and isolated
DNA sequence according to claims 110 9, 1010 11, 12 to 14 or 34 10 40.
20
58. A transgenic organism characterized in that at least some of its cells have stably
“incorporated at least one DNA sequence of claims 110 @, 10to 11, 12 tc 14 or 34 10 40,

59.  Atransgenic organism characterized in that its genome has stably incorporated
25  atleast one DNA sequence of claims 110 @, 10to 11, 12to 14 or 34 15 40.

60.  The transgenic organism of claims 58 and 59. characterized in that some of its
cells have been fransfected according to the method of claims - 47 1o 53 or claim 54.

30 61, A computer readable medium characterized in that it comprises computer-

executable instructions for perfarming the method for identifying a MAR sequence of
claims 15 to 33.
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percentages for these two di nucl eoti des can anount up to 20.8 % The

correl ation between AT and TA di nucl eoti de percentages and the DNA hi ghest

5 bend as conputed by SMAR Scan(r) is depicted in Fig. 17 for the predicted
SI MAR sequences and in Fig.18 for the nonS/ MAR sequences. The different
scatterplots of these figures show that the TA percentage correl ates well
with the predicted DNA bend as predicted by SMAR Scan(r). 10 Table 5:

Di nucl eoti de percentages over the 1757_nonSlI MAR sequences summary AT % AC
% AG % AT *: M ninum 0,000 1,735 SEISRSTREE25 25t h percentile 7096 4.586
6.456 5.1033 Medi SFQUENSELGIENG 279 6.8695 U enn 8.976 5.054 7.184
7,0108 15th pcreenti'.t 10 939 5494 7.969 8.7913 Maximum 17 922 13. 816
12.232 23.1788 CA K CC % CG % CT% ~9i ni nrum 3.571 0.8278 0.0000 1.512 25th
percentile i 6.765 4.1077 0.4727 6.466 Median 7419 5.5556 0.8439 7279 Mean
7.411 559088 Skle&®T . 184 75th perecidile 8.010 7.2460 1.5760 1969 , Maxi num
15,714 20.8415 12.6074 12232 GA % GO % Ol % M nimum 1. 319 04967 0, 8278
1.735 25th percentile 5495 3.2615 4,1077 4.586 Mdiau 6.032 44092 i 5.5556
5016 Mean 6. 065 4.7468 5,9088 5,054 75th percentile 6.602 5.8824 7.2460

5. 494 <120> HIGH EFFICIENCY GENE TRANSFER AND EXPRESSION IN MAMMALIAN
CELLS BY AMULTIPLE TRANSFECTION PROCEDURE OF MAR SEQUENCES

<130> SEL PCT 012

<150> US 60/513,574

<151> 2003-10-24

<150> EP 04 002 722.9

<151> 2004-02-06

<160> 241

<170> Patentln versicn 3.1

<210> 1
<211> 320
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
Seite 1



20. 8415 13.816 WMaei rc;um 10.423 16,0008 824 % C % TG % TT ~lini nuu. 0. 000
1.319 3.571 0.000 1 25th percentile 3.876 5,495 6,765 7.096 Medi an 5.625
6.032 7.410 9,106 Mean 5.774 6.065 7.411 8.976 75th pcreentti':e 7.464
6.602 8.010 I 10939 Maxi num 24.338 10,423 15.714 _ J 17922 Four of the
novel super MARs were randomy picked and anal yzed for AT and TA 15

di nudeoti de content, and conpared with the previously known chi cken | ysMVAR,

consi dering wi ndows of 100 base i ). Surprinsigly, Applicants
have shown that all of the supeﬁﬁﬁé@rﬁégwdi nucl eoti de frequencies
greater. then 12% and TA di nucl eoti des greater than 10% of the total

di nucl €823dé%). &4)ysed in a wi ndow of 100base pairs of DNA. The npst
efficient MARs 20 di splay val ues around 34% of the two dinucl eotide pairs.
Tabl e 622%uriivai pf bLmENTCEAMOSAME hut Moot BERBE toe¥8ci es of experinental ly
verified MARs 25 CLysMAR (average of CUES) AT%: 12.03 TA%: 10.29 SEQID
No Pl 68 AT%: 33.78 TA%: 33.93 SEQID No Pl1_6 AT% 34.67 TA%: 34.38 SEQ
ID No 31 ~F1 42 AT%: 35.65 TA% :35.52 SEQ ID No Mean value for al! hunman
"su er<2ARs AT% : 34.32 TN : 35.29 Mean value for all human non- MARs AT% :
7.01 TA%: 5.77 6.4 Analysis of orthol ogous intergenic regions of human and

nouse ggRpPTRGis® blirﬁlc[iﬁ?del’ to get an insight on S/ MAR evol ution, orthol ogous
intergenic regions of human and nouse genones have been anal ysed with SMVAR

Scan@ 7. daf gt used is
<223> MAR of human chromosome 1, genomic contig; 38686 to 37008

<400> 1
ttatattatg ttgttatata tattatatia tgttattaga tatattatg tigttatatt 80

atataataat aftatattat atattatata ttatattata taatatataa taatattata 120
taattatata ttacattata taatatataa taatattata taattatata ftacattata 180
taatatataa taatattata taataatata taattatata atatataata atattatata 240
atattatata atattatata atatataaat atataataat atatattata ttatataata 300

gtatataata tiatataata 320

<210> 2
<211> 709
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(709)

<223> MAR of human chromosome 1, nt from 142276 to 142984
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conposed of 87 pairs of conplete orthol ogous intergenic regions fromthe
human and nouse genones (Shabalina SA, Ogurtsov AY, Kondrashov VA,
Kondrashov AS, Selective constraint in intergenic regions of hunman and
nouse genones, Trends 10 Cenet, 17(7):3736, 2001) (average length -12 000
bp) located on 12 human and on 12 nouse chronosones, the synteny of these
sequences was confirned by pairw se sequence alignnment and consideration of
the annotations of the flanki ngggenesT gqexeis nental or predicted). 15

Anal ysis of the 87 human and nouse orthol ogous intergenic sequences have
been app.ysed with SMAR Scan@using its default settings. Analysis of the
human sequences yielded a total of 12 S/MARs predicted (representing a

t ot al HV‘3bﬁ‘ﬁ§£ bp), located on 5 different intergenic sequences, 20
Anong t t hree @ i ntergeni ¢ sequences predicted to contain a "super”

SI MAR  us] ? %ﬁAR}Scan(D stringent settings, one of the correspondi ng nouse
ortholﬁ%@ﬁ i genic sequence is also predicted to contain a S/ MAR (human
EMBL | B: 796050, position 28 010 to 76, 951 otholo ous to nmouse EMBL | D
ACD1599223>p MR pbinamnsy chgmosemed . 9eRyMioestiga 1¢edas ta#4ident of these two
ort hol ogous i ntergeni c sequences is 25 perforned, the best |ocal alignenent
of these two big regions correspond to the regions predicted by SMAR
Scan(r) to be SIMAR el enent. A nmanual search for the nouse orthclogs of the
two ot #EH0>hdman i nt ergeni c sequences predicted to contain a "super"” S/ MAR
was petataatatd tictata atdtattfy sattdthtaCaatatecaBt statiicia( ht@(p: / / ensenbl , org). The
nouse orthol ogous intergeni c sequences of these two hunman sequences were 30
retri etdiates tatpiftigsattbiatatatitzoboipie ttivgtata titeatasat( b2®d on gene nanes),
searching the orthol ogous nouse genes for the pairs of human genes fl anki ng

these amhed-gsnitSatalR0gionatatBaartsea SiRtdcaRtatgtias 18een tuned for human
sequences and consequently yields 35 little "super"MARs w th nouse genomic

Seque“@%?aﬂdt%%tﬂﬁﬁéﬂéﬁatééié&fﬁ tHRAHRSHAVBIE aafict1Bt | y40el axed for the m ni mum
size of contiguous hits to be considered as S/MAR (using 200 bp instead of

300 bp |l ﬁ%{% %Sggg[ qu es predicted several
S/ MARsaaﬁg@Fﬁg flagaﬁp%‘)t ueBt or %e di @?%t%%%gan%%t egﬁgtructur al

igtattataa tgtattatat tgtattatat attatatata atacaatata taataatata 360
ftataatata taataataat ataatataat aataatatat attgtattat atattatata 420
atacaatata taatafatty tattatatat atittattac atataatata taatacatia 480
tataatatat ttigtatiat atataatata titattatg tattatagat aatatatttt 540
attatatatt atatataata caatatataa tatatitigt atigtatata atatataata 8600
caatatataa tatatigtat tatatataat attaatatat ttigtatiat atatttatat 680

tttatattat aattatgttt tgcattatat atttcatatt atatatace 709

<210> 3
<211> 409
<212> DNA

<213> Homo sapiens

<220>

<221> misc_bkinding
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features. This finding suggests that the human MAR el enents are conserved
across 40 species. Exanple 7 : Dissection of the chicken |ysozyne gene 5'-
MAR The 3000 base pair 5 -MAR was dissected into snmaller fragnents that were
nonitored 45 for effect on transgene expression in Chinese hanster ovary
(CHO cells. To do so, seven fragnents of -400 bp were generated by

pol ynerase chain reaction (PCR). These PCR-anplified fragnents were
contiguous and cover the enti re AR ESGUENSHE 5 when pl aced end-to-end. Four
copi es of each of these fragnents were ligated in a head-to-tail

orient %hggg, 1{}? tain a length corresponding to approximately half of that
of 32t na(t Aé MAR. The tetramers were inserted upstream of the SV40

pronot er,.jn PControl , a nodjfied v j of G.3Control vector

( Pr omsg<§?{3> N(Q%I%QW?H ch g’{,p{)ﬁo g@r‘%@ttgdsbgsgichangi ng the

| uci ferase gene of pG.3Control for the EGFP gene from pEGFP-N1 (C ontech).
The 5' - MAR-fragnment-containing plasmds 5 thus created were co-transfected
with the resistance plasmd pSVneo in CHO D&4 cells using LipofectAm ne
2000 (KB¥Ptrogen) as transfection reagent, as performed previously
(Zahn-zabal, M, et al., "Developnent of stable cell |ines for production or
r egul ax@aexpsesdrdng usi ng matri x attachnment regions" J Biotechnol, 2001.
87(1): p. 29-42.). After selection of the antibiotic (G 418) resistant

cel | s, <pBPyclipmed9)cel | 10 popul ati ons were anal yzed by FACS for EGFP

fl uorescence. Transgene expression was expressed at the percentile of high

expr essp3c AR of Hefhbnedroréstine € egehsmihéatigh | 1868658 ¢emca6d@skl s are at

| east 4 orders of magnitude higher than the average fluorescence of cells
transfected with the pGEG-PControl vector wi thout MAR 15 Fig. 5 shows that
mul tinmerized fragments B, K and F enhance transgene expression, despite
their shesier size as conpared to the original MAR sequence. In contrast,

oI PR R gt B 2 0 Spec (1) L)
from t DR Maddthdl GoaldbRSS tR3ld it Qlatiifacatabidchf 926

atgcatatac attaigtata tatacataaa tacatatgca tatacattat gtatatatac 180

ataaatacat atgcatatac attatgtata tatacataaa tacatatgca tatacattat 240

gtatatatac ataaatacat atgcatatat tatatacata aattatatta tatacataat 300

acatatacat atattatgtg tatatataca taaatacata tacatatatt atgtgtatat 360

atacatgata catatacata tattatgtat atatatacat aaatacata 409

<210> 4
<211> 394
<212> DNA

<213> Homo sapiens

<22(>
<221> misc_binding
<222> {1)..(394)

<223> MAR of human chromosome 1, genomic contig; 2839089 to 2839482
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| ower part), respectively. The effect of the truncated el enents was
nonitored in an assay simlar to that described in the previous section.
Figure 6 shows that the loss of ability to stinulate transgene expression
in CHO cells was not evenly distributed. 25 In this deletion study, the |oss
of MAR activity coincided with discrete regions of transition which overlap
with the 5 -MAR B-, K- and F-fragnent, respectively, In 5 deletions,
activity was nostly | ost when fr, were renmoved. 3' del etions
that renoved the F and b el emntsﬁhngg%tdégﬁzs pronounced effects. In
contrast, 30 flanking regions A, D, E and G that have little or no ability
to stinmulate transgene expression on their own (Fig. 5), correspondingly
did not contribute to the MAR activity in the 5 - and 3'-end deletion

studi e§4P® ¢ 6). Example 9:Structure of the F el enent ) 35 The 465 bp F

f r agmefatgitata faseeaeata (itaialeipcpcrrRidis g trestadatalatalay it s of 234, 243, 213
bp and 122, 125 and 121 bp, respectively. Fragnents of the fornmer group were
oct anetataeataca tajalgiala colatatato iatatasa cachtaigtadataagiabh, WRile those of the

|l atter group were simlarly hexa-decanerized (16 copies), to maintain a
const amaigtatigtdcachcavarytamisey) trinistoia atatacaed entetatstarer80cl oned in
pGEGFPControl vector and their effects were assayed in CHO cells as

descri hegtatitedoaustata tdtatdaes tatatgtyta tdtatageemtatgigtata r 86@i ned nost of the
activity of the full-length F fragnent whereas fragnment FII, which contains
the ri ghhtabratastgRtpritdiatitatacpaesta thidtdtatd gsitgakd 306 ability to stinulate
transgene expression (Fig. 7). This points to an active region conprised

bet weemthtachda iRGGtalh tdhcatRa taigiathiacabadBchiagratata CBs9i stently, multiple
copies of fragnents FI and FIB, which enconpass this region, displayed

si m | ap,agkiM {Yatalald factaigt®ten has no activiggs However, when added to
FIB, resulting™in Fill, it “enhances the activity of the fornmer. Therefore

FI FA appears to contain an auxiliary sequence that has little activity on
its owy Optg that strengthens the activity of the m ninmal domain |ocated in
FI B. 50 l\nalysis of the distribution of individual notifs within the

I ysozyrgi1g>(a%%25' -MAR is
<212> DNA

<213> Homao sapiens

<220>
<221> misc_binding
<222> (1)..(832)

<223> MAR of human chromosome 1, genomic contig;, 1452269 to 1453100

<400> 5
tatattacta tatatacaat atacatatta ctatatatac catgtattac tatatatatc 60

tactatatat attactatat atacaaaata tatattacta tatatacaat atacatatta 120
clatatatac catatattac tatatatatc tactatatat attactatat atacaaaata 180
tatattacta tatatactat atattactgt atatacaata tatattacta tatatatact 240
atatattact atatatacac tatatattac tatatataca caatatatat attactatat 300
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shown in Fig. 8 A, along with sone additional notifs that we added to the
analysis. Mst of these notifs were found to be di spersed throughout the
MAR el enent, and not 33 specifically associated with the active portions.

For instance, the binding sites of transcription factors and other notifs

t hat have been associated with MARS were not preferentially localized in
the active regions. It has al so been proposed that active MAR sequences nay
consi st of conbination of di stig%.r i ‘f iggeral conmput er programs 5 (MAR
Fi nder, SMARTest, SIDD duplex s il %§ been re[?3 rted to identify MARS
as regi ¥ARGRICRIt3RR t%§%6é§taﬁt§tamﬁcﬁ afilapiRdataiatiac . % Rey are usually based
on algorithns that utilizes a predefined series of sequence-specific

pat t er nigtacatact alaaitachelaiatalas patatate Sagapistedaciasatadntddthi ng MAR activity, as
exenplified by MAR Finder, now known as MAR Wz. The output of these

pr ogr anectdiatahattitatata tecietatadaciatatat bactplatat Geantatater | $1G onal Iy active
portions of the cLysMAR For instance, peaks of activity obtained wth MAR
Fi nder tthcthaatd techezathlyatatiaciht stelacaeabdRatatblt potatatata, a40f or i nstance the B
fragment is quite active in vivo but scores negative with MAR Finder (Fig.
86, conpahtatat Aigatiamtangtaoheidtataipate] BlataBenicaMatar ustQres, as predicted
by this program did not correlate well either with activity (Fig. 8B,

conpar ethttitd PRcRfista 8P i RN aabalbthialta cldtatz@sdl| Beower e obtai ned with
the other avail abl e prograns (data not shown). The notifs identified by

avai | abl@atMAR RERBNES b%a%%i&fotﬁ??ﬂ&%cﬁdﬁtétﬁﬁé@f g unlikely to be the
main determnants of the ability of the cLysMAR to increase gene

SXPI €S ShihtadIGAREAR aa%t%aaﬁﬁac@ta&ti&éta%ﬁ&aﬁa00%@) were tested.

Surprisingly, 20 predict eosone bin sequences and nucl eosone

di sf d tit I
it or Spo P AR e Rt E R A D00 AT TR o h i tes

overl apping the active B, K and F regions. Nucl eosone positioning sequences
wer e pr%ﬂgﬁ to consist of DNA stretches that can easily wap around the
nucl eos i stones, and they had not been previously associated with 25
MAR seqiLﬁgﬁce:?5 Nucl eosone- f avouri ng sequences may be nodel l ed by a
col | ect NA features that include moderat el y repeated sequences and
ot her p_thSI co-chem cal paraneters

<Z212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(350)

<223> MAR of human chromosome 1, genomic contig; 831495 to 831844

<400> B
aatatataat atataaatat taatatgtat tatataatat atattaatat attatattat 60

aftactatat aaataatatt aatatatiat attagaatat taataaatat atcatattaa 120
atattatat! aattaaatat taataaatat attatattaa tatatttata tattaaacct 180
ataacatatg catatactia tttatatata acalgcatgt acttatitat atatacaata 240
tatattiata tattatataa tatattatat gtatttatat attatatatc atatattata 300
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that may allow the correct phasing and orientation of the DNA over the
curved histone 30 surface. ldentification of many of these DNA properties
may be conputerized, and up to 38 different such properties have been used
to predict potential nucleosone positions. Therefore, we set up to
determne if specific conponents of nucleosone prediction progranstm ght
correlate with MAR activity, with the objective to construct a tool
allowing the identification of gpyeicppd2RAssi bly nore potent MARs from
genomi er any pects of DNA primary
sequengga@?8ﬁ§H§§§¥?%g&%@ﬁqgﬁgﬁﬁggﬁF@ggg? K andsggregions fromthe
surroundi ng MAR sequence, we analyzed the 5 - MAR with MAR Scan. O the 38
nucl eos | _array prediction tools, three were found 40 to correlate with

t he Ioégﬂﬁﬁﬁaof the active MAR sub-dormains (Fig. 9A). Location of the MAR
B, Kand F regions coincides with maxi ma for DNA bendi ng, major groove depth
and niﬁ%?“bﬁ@ ve width. A weaker correlation was also noted wwth m ni ma of
the DNA nelting tenperature, as determ ned by the GC content. Refined
mappi nGZ%edNhe MAR F fragment indicated that the melting tenperature
val | ey and DNA bendi ng sunmt 45 indeed correspond the FIB sub-fragnment that
cont ai igtFhdlammsagiensal domain (Fig. 98) . Thus active MAR portions nmay
correspond to regions predicted as curved DNA regions by this program and
we wll refer to these regions as CUE-B, CUE-K and CUE- F in the text bel ow.
Nevert hel ess, whether these regions correspond to actual bent DNA and
base- paP20=unwi ndi ng regions i s unknown, as they do not correspond to bent
DNA 50 as predicted by MAR Wz (Fig.9B). Exanple 10 : Inprints of other
regul akppye ehietriiding n the F fragment 34 Nucl eosone positioning features
may be considered as one of the many specific chromatin codes contained in
gonom e2@PNA(1Av3agspugh this particular code may contribute to the activity
of the Fregion, it is unlikely to determ ne MAR activity alone, as the 3
part okophe AR egh@NagRRAMSEDra6 ti Ybihomrficonhig; muayred (VR TEImai n cont ai ned
in 5 the FIB portion. Using the Matl nspector program (CGenomatix), we
searched for transcription factor binding sites with scores hi gher than
0.92 and found DNA bi ndi ng

<400> 7
acatttaatt taattatata ctgctatata taattaaatc tatatatcta tataacttat 60

aatitattit aétttaatta tatatactat atagttatat atacatatat gtaattatat 120
atagtataat tatagtatat atgtatatat aatgtaagta aatatatagt atatatitat 180
atatactata tattataca tatgtctita tatatactaa tatatataca catatgtaat 240
atgtacatat ggcatatatt ttatagtgta tatatacata tatgtaatat atatagtaat 300
atgtaaatat atagtacata tttaattata iggtaatata tacacatata tgtaatatgt 360

gtattatagt acatatttta tagtat 386

<210> 8
<211> 585
<212> DNA

<213> Homo sapiens

<220>
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sequences for the NMP4 and MEF2 proteins in the 3" part of the F fragnent
(Fig. 8B). To determ ne whether any of these transcription factor-binding
sites mght localize close to the B and K active regions, the entire 6-MAR
sequence was anal yzed for binding by 10 NMP4 and MEF2 and proteins reported
to bind to single-stranded or double-stranded form of BURs, Anong those,
SATB1 (special AT-rich binding protein 1) belongs to a class of DNA-binding
transcription factor that can egtherTasiswybe or repress the expression of
near by genes. This study indicated that specific proteins such as SATBI,
NVP4 (foﬁﬁ?ﬁs 3{} protein 4) and MEF2 (nyogeni ¢c enhancer factor 2), have
a 15 - Specifrcdistribution and forma framework around the m ni mal MAR

domai n§2%%f L?ég@R (Fig. 10). The occurrence of several of these NWP4 and
SATB1 bi H@ I'tes has been confirnmed experinentally by the EMSA anal ysis

Contt 1 HATOM AR SERTAR el T, S Rhe RS adbbanes o SRR 1 crents To

further assess the relative roles of the various MAR conponents, the cLysMAR
was deleted of all three CUE regions (Fig. 11, mddle part), which resulted
in the loss of part 25 of its activity when conpared to the conplete MAR
sequent®& §i | arly assenbled fromall of its conponents as a control (Fig.
11, toptaparacpt atesaedtat dnegtatat ginctaiaiplasacacin tacaortad® onB0 or one copy of
each of the three CUES assenbl ed head-to-tail, had little activity in the
absenctacglatata tadtataisk enecaseatpi @ceextatolpeglatatetattatatatar ehd® hen the concl usi on
that optimal transcriptional activity requires the conbination of CUES with
of 30 tdeckistgcamtpigiacesatataid etadstttacgicacataiac acatptggae NMBR sequence generat ed
fromeach of its conponents, but containing also Bglll-BamH |[|inker

sequengamtdtAGAaTaGacasedatatacaasteid g tertbitdiatcagien240di spl ayed hi gh
transcriptional activity (6 fold activation) as conpared to the 4.8 fold

noted &@fachbst a@gt'ta@taaéta%&tgIt@tﬁe@@adartaﬁdda@afaetpfa@gtazé agyRys (see Fig. 5).
35 W next investigated whether the potentially curved DNA regi ons nmay al so

be act ja¥:tatht atabaRM 4taPammht gthédtafeBlactatam fabaktadaanddgn their natural MAR
context, Therefore, we set

tacacatatg tacgtatata tactatatat acacacatat acacatatgt acgtatatat 420

actatatata cacacatata cacatatgta cgtatatata ctatatatac acacatatac 480

acatatgtac gtatatatac tatatataca cacatataca catatgtacg tatatatact 540

atatataccc atacacatac gtatatacgt acatatatat acgta 585

<210> 9
<214> 772
<212> DNA

<213> Homgo sapiens

<220~
<221> misc_binding
<222> (1)..(772)

<223> MAR of human chromosome 1, genomic contig; 5971862 to 5972633
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up to swap the CUE-F, CUE-8 and CUE-K el enents, keeping the flanking
sequences unchanged, The sequences flanking the CUE-F el enent were
anplified by PCR and 40 assenbled to bracket the various CUES, keeping their
original orientation and distance, or without a CUE. These engi neered -1.8
kb MARS were then assayed for their ability to enhance transgene expression
as above, Al three CUE were active in this context, and therefore there
action is not restricted to one gLyqyrgﬁgng5flanklng sequences.
Interestlngly, t he CUE-K elenent was even nore active than CUE-F when

|nserte ?yﬂ ween the CUE-F flanking sequences, and the former conposite
construg X I i er d for the conplete
nat ur a@g%&% ﬁ.t%@ttaf%lt%aa fﬁé%}ﬁ tétr\% aqéta %bt%?aéh? % es\é@he CUE- K el enent

from -B | nce rl appi ng nding sites for the
NVEF- 2%56@&6@1%5&%@%%%%&&? E?t(‘f“lﬁ S %D {H@re. Theref ore, fusing
CUE-B wi t h CUE- nkl n lts | her density of all three
bi ndi n&tag?tlagg ta{;ﬂ‘ﬁie %%af%?!égﬁg % ?tiEEFf’qtagatﬁ‘ﬁ aianc?ggsed activity. These
results indicate that assenblies of CUES wi t h sequences contai ni ng bi ndi ng
sites taistajaip clatzipisodaaatgiaia é@éamﬁiatmaﬂa tajatatata ardPor pol yPpol yQ
proteins constitute potent artificial MR sequences. Exanple 12 :

Expr es stadatataé eptpegtata minlegtad eintalegiaciptatatatatagtataiat dSAE to the present
invention are represented on Figure 12. Plasm d pPAR1 is a 5640 bp pUC19
der i vatpteeatdta tadagiatal aktagiads bidptaih pttatatagtadatames6Ocl oned i n BanHL and
Xbaf restriction sites. The insert cones fromthe border of the 5 -end of

t he chitatkagtdt piatatpo®e daiatasatatebibiakt atdutgataltdtatayiaentd2010 Pl asm d pGEGFP
(al so nanmed pSV40EGFP) control is a derivative of the pG.3- control vector

( Pr one g&gtathgtavdstathtatd gtdtatatdt ayaeatae ttagtatutenstaghas besd repl aced by the
EG-P gene sequence formthe pEG-P-NL vector (Contech). The size of pGEG-P
pl asm exth@taA3dTARptatdtatagtaaata tatatacact gtatatatat agtaaatata 540

tatacactgt atatatatag taaatatata tacactgtat atatatagta aatatatata 600

cactgtatat acatagtaaa tatatataca ctgtatatac atagtaaata tatatacact 660

gtatatacat agtaaatata tatacactgt atatacatag taaatatata tacagigtat 720

atacatagta aatatatata cagtgtatat acatagtaaa tatatataca gt 772

<210> 10
<211> 304
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<2225 (1)..(304)

<223> MAR of human chromoseme 1, genomic contig: 8221897 to 6222200

<400> 10
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Pl asm d pUbCEGFP control is a derivative of the pGL3 wt an Ubiquitin
pronmoter. Plasm d pPAGOL GFP (al so nanmed pMAR- SVAOEGFP) is a derivative of
pGEG-P with the 5 -Lys MAR el enent cloned in the MCS | ocated just upstream
of the Sv40 20 pronoter. The size of the pPAR1 EG- plasm d is 7285bp.
Exanple 13 : Effect of the additional transfection of primary transfectant
cells on transgene expression 25 One day bef ore transfection, cells were
plated in a 24-wel| plate, in g a denS|tyof135x105
cellstwell for %W G% -|noculum cells were

t ransf é&t%@atﬁﬁ@ﬁﬁ%@ﬁaﬁ@é@*@éta\i@aﬂb@ﬁ@4;% E‘u5| PRy Li pof ect - AM NE 2000
(hereinafter LF2000 accordin manuf act ur er's instructions

(1 nvi t Hetptatpa tataliaia ﬁ%@@@ﬁtaﬁf%ﬁtét 'iaﬁég?@a%ﬁ@@ﬁ}ﬁ] f 1% medi um (Opfi- VEM

I nvitrogen) containi n% 1.4 pl of 30 LF2000 were m xed with 27 pl of Opti-MEM
cont ai tataigtatetateiiats tatianatat aiﬁt@ﬁfﬁdatmtat Firdatgia i Ui88ti c sel ection plasnid
(pSVneo) anounted to one tenth of the reporter plasmd bearing the G-P

t r ansgeteataEadataiatiahakatatata ietbbatabatatabaitn tataisdatat u240for 20 nmin, to allow
t he DNA- LF2000 conpl exes to form The m xture was diluted with 300 pl of
Opt i - VeMtatathapestatht htrtantptochattatasdt atatagtaita thtasfatatc o30@&i ni ng wel I's. Fol | owi ng
3 35 hours incubation of the cells wwth the DNA mx at 37C in a C02

i ncubak@y, one m of DVEM based medi wggwas added to each well. The cells
were further incubated for 24 hours in a CO2 incubator at 37C. The cells
were then transfected a second tine according to the nmethod descri bed
above, .exgept4 that the resistance plasmd carried another resistance gene
(pSVpuro). Twenty-four hours after the second transfection, 40 cells were
passagggﬁmﬁ gxpanded into a T-75 flask containing selection nmedium

suppl emented with 500 pglm G418 and 5 pg/m puronycin. After a two week

sel ectl? erd stably transfected cells were cultured in 6-well plates.
Al t er nati veI Y, the ceI | popul ati on was transfected again using the sane
met hod, E#t (ﬂ)TKh (C1 ontech) and pSvdhfr as resistance plasm ds. The
expr essl’2 ° anal ysed with 45 Fluorescence-activated cell sorter

(FAGS) and with a Fl uor oscan. Fig.13 shows that the phenotype of the
twi ce-transfected cells (hereafter called secondary transfectants) not only
was str(ggg)ly col oured, such that special bulb and

<221> misc_binding
<222> {1).(311)

<223> MAR of human chromosome 1, genomic contig; 9418531 to 9418841

<400> 11
tatatataat atftatatat aatattcatg tatftatata taaatattta tatatttata 60

tataaatatt tatatatita tatataaata tttatatatt tatatataat atttatacat 120
tatatataat atitatatat tatatataat atttatatat aatatttata tattatatat 180
aatattiata tatttatatg tataatatat attitatata tgtatgtata atatatattt 240
tatatatgta tgtataatat atittatata tgtatgtata atatattatt atatataata 300

tataatitat a 311

<210> 12

<211> 302
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filter were not required to visualize the green color fromthe G-P protein,
but also 50 contained a majority of producing cells (bottomright-hand side
FAGS hi stogran) as conpared to the parental population (central histogran).
This | evel of fluorescence corresponds to specific cellular productivities
of at least 10 pg per cell per day. Indeed, 36 cells transfected only one
time (primary transfectants) that did not express the marker protein were
al nost totally absent fromthe I |&jon after re-transfection. Bars
bel ow 101 units of GFP fIuoresé%%égcgﬁg?ﬁ?§3930@bin the central histogram
and Iesg tﬁﬁﬂ\5@6i” the right histogram This suggested that additional
cells R t?ﬁ) 5 transfected and successfully expressed GFP, Strikingly, the
amount of fl uorescence exhibited by re-transfected cells suggested that the
subpoptf B 6T S!S havi ng i ncorporated DNA twi ce expressed much nore GFP
than the expected two-fold increase. Indeed, the results shown in Table 2
indicate that 10 the secondary transfectants exhi bited, on average, nore
than the two-fold increase of GFP expected if two sets of sequences, one at
each stéd¥ssive transfection, would have been integrated i ndependently and
with simlar efficiencies. Interestingly, this was not dependent on the

pr onot e£2sequenemdig vi ng the reporter gene as both viral and cellular
pronot er-cont ai ni ng vectors gave a simlar G-P enhancenent (conpare |ane 1
15 and<292> HOWSDEj, the effect was particularly marked for the

MAR- cont ai ni ng vector as conpared to plasm ds wi thout MAR- (Il ane 3), where
the twe2ZNHBERIbE venan anshesionens, gonertid tedigl N 5088739a0d 54860901 d i ncrease
in expression, in two distinct experinments. Type of plasmds Prinmary
Secondary EGFP fluorescence transfection transfection Fold increase
pUbCEGFP i 4'992 14'334 2.8 SV40EGFP 4' 324 12' 237 2.8 pMAR-SV40EGFP 6' 996
36' 74843 1dype of plasmds Primary Secondary EGFP fl uorescence

transt galdatita tdtaMabesthiRRt A stab MGl SRBEaaRBEREER 6'dtb2 15794 2.5
aaatatatat aaatatataa catatatatt atatatataa atatatataa atatataaca 120
tatatattat atatataaat atatataaat atataacata tatatiatat atataaatat 180
atattatata titatatata taatatatat aaatatataa tatatatita tatatataat 240
atatatzaat atataatata tatatitata tataatatat atagatatat aatatataat 300

at 302

<210> 13
<211> 461
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(461)

<223> MAR of human chromosome 1, genomic contig; 6791827 to 6792287
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SVAOEGFP 4' 433 11735 2.6 pMAR-SV40EGFP 8' 116 37'475 4.6 20 Table 7. Effect
of re-transfecting primary transfectants at 24 hours interval on G-P
expression. Two i ndependent experinents are shown. The resistance plasmd
pSVneo was cc-transfected with various GFP expression vectors. One day post
25 transfection, cells were re-transfected wth the same plasmds wth the
difference that the resistance plasm d was changed for pSVpuro. Cells
carrying both resistance genes é\fﬁg [ﬂ&eﬁgg on 500 pg/m G 418 and Slag/m
puromycin and the expression re gene marker was quantified by
Fl uorosg&r a%ﬁhe fold increases correspond to the ratio of fluorescence

obt ai né onsecutive tr ons 30 as. coppared to the sum of
fl uore?é%tﬁ%té té’ftgl EPDPF%WQ W@%%Ff@g%aﬁa? ﬁﬁ‘ﬁatPW&épe ent transfections. The

fold i ncreases that were judged significantly her are shown in bold, and
cor r esplétaitatdtataceeniasearteal afaiagia sreataipia Eﬁ@??é@ ertd0) over 2-fold hi gher
than the addition of those obtained fromthe independent transfections: 35
The i niatatacacs tatatardal afatiatays taceratelajpatatatatiataiataght | PBY tranfected cells was
not expected fromcurrent know edge, and this effect had not been observed
pr evi ocathiptaat Bidkattathdgtataerta tathatatbh atatatads eatetdtatar e24Qipport the idea that
the plasm d sequences that primarily integrated into the host genone woul d
faci | i biatasattantatgfacddaotatgifatat dlattaidOa pheeoaiads dbgtatedtanl §§Ous reconbi nation with
the second incom ng set of plasmd nolecules. Plasm d reconbinati on events

occur tatddacatadtathatathindtertaala edtstataat hnipttaAs mgcadMA hac0 reached the nucl eus
and the frequency of honol ogous reconbi nati on 37 between co-injected plasmd

nol ecutgsathtat St thisn£dadRanr dantael hatharahatutsewydoo be extrenmely high,
approaching unity (Folger, KR, K Thomas, and MR Capecchi,

Nonr ecgﬂg@%a @ggwg%@gﬁé rfgtgtrgggéd on between Q@lﬁ\ dupl exes coinjected into
manmmal i an cel |l nucler, Mel Biol, 1985. 5(1): p. 59-69], explaining the

i ntegration of 5 mul ti pl e pI asm d copi es. However, honol ogous reconbi nation
bet vveengqgvvlm i ntroduced DNA and its chronosonmal honol og normal |y occurs
very rarely, at a

<211> 572
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(572)

<223> MAR of human chromosome 1, genomic contig; 163530 to 164101

<400> 14
atattataat tatatatatt atatataatt atataaaata tatattataa ttatatatat 60

titatataat atatatatta taatiaatat attatatata atatatatat tatatataat 120
atatatatta tatatattat atataatata tataatatat ataatatata atataatata 180
tatattatat ataatatata atatatataa tatattataa tataatatat ataatatata 240
atataatata tataatatat aatataatat ataatatata atatatataa tatataatat 300
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frequency of 1 in 103 cells receiving DNA to the nost [ Thomas, KR, KR
Fol ger, and MR Capecchi, H gh frequency targeting of genes to specific
sites in the mammalian genone, Cell, 1986. 44(3): p. 419-28.1. Thus, the
results mght indicate that the MAR 10 el enent surprisingly acts to pronote
such reconbi nati on events. MARS would not only nodify the organization of
genes in vivo, and possibly also allow DNA replication in conjunction with

viral DNA sequences, but they g ?Cﬁo bﬁ? DNA reconbi nation signals. 15
Exampl e 14: Rs. medi ate the u’[u.;g@é:} egiz &é | evel f expression in

mul ti p|89tatt@ta%@%t@@wga?3éw§pqafta -af?_ta iata %ﬂt"?‘fﬁti%?oevents were to occur
inthe nultiple transfections process, ,we expect thgt the synergy between
the pretairiplasigtalaatairaipiataip alatnigaNaalaiiipg t¥ataats) a‘?zfoect ed by the presence
of MAR el enents at one or both of the transfection steps. W exanmned this
possi biatatitgatpyatitaitag atiots ietatitetd eptaiataal atpisatatal 1480k t h pMAR al one or in
conmbi nation with various expression plasm ds, using the nethod described

pr evi otitdajatat tRigsictata taitetatts wptatata talistadatigtagpattae &801s twice with the

pMAR- SVAOEGFP pl asm d gave the highest expression of GFP and the highest
degr ee aaftatatet tatetamh tatadtatdtlat condi ti ons 25 §72 3 fold). In contrast,
transfecting twice the vector without MAR gave |little or no enhancenent,
2.8-fold, instead of the expected two-fold increase. W concl ude that the
preseneg19f MAR el enents at each transfection step is necessary to achi eve
the maximal protein synthesis Table 8 Primary transfection Secondary
transf eetiomsiype of plasm d EG-P- Type of plasm d EG-P- Fold fluorescence
fluorescence increase pMAR O pMAR O O pSV40EGFP 15' 437 2.3-2.5

PVAR- SV4QECHINR0' 488 2.6-2.7 pMAR- SVAOEGFP 11' 278 pMAR- SVAOEGFP 47' 027
4.3-5.3 MAR 12'319 1.0-1.1

<213> Homo sapiens

<220>
<2271> misc_binding
<222> {1)..(357)

<223> MAR of human chromosome 1, genomic contig; 1842332 to 1842688

<400> 15
tatatctata tatatctata tatatataat atagataata tctatatata taatatagat 60

aatattatct atatataata tagataatat tatctatata taatatagat aatattatct 120
atatataaaa ttatattata tctatatata ttatatatat aaaatiatat tatatctata 180
tataatatag ataatatcta tatataaata gataatatct atatatataa tatagatait 240
atctataita tagatataga taatattatc tatattatag atattatcta tatataatat 300

agataatatt atctatatta tatatataat atatctatat tatctataat attatet 357

<210> 18
<211> 299

<212> DNA
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pSVA0EGFP 6' 114 pSVAOEGFP 17'200 2.8 i _... MAR 91'189 1.8-2.3 30
Interestingly, when cells were first transfected with pMAR al one, and then
re- transfected with pSV40EGFP or pMAR- SVAOEG-P, the GFP | evel s were nore
than doubled as conpared to those resulting fromthe single transfection of
the later 35 plasmds (2.5 and 2.7 fold respectively, instead of the
expected 1-fold). This indicates that the prior transfection of the MAR can
i ncrease the expression of the } in the second transfection
procedure. Because MARS act onlétﬁﬁggﬁpyigﬁzghronatin structure and gene
expr essi this inplies that the two types of DNA nay have integrated at a
sinila523ﬂ%éWﬂ§8ﬁﬁPEP8cus. In contrast, transfecting the GFP expression 40
vectors alone, followed by the MAR el enent in the second step, yielded
little or no inprovenent of the GFP levels. This indicates that the order
of plasm d 38 transfection is inportant, and that the first transfection
event sRE0Fd contain a MAR elenent to allow significantly higher |evels of
transgene expression. |If MAR el enents favoured the honol ogous reconbi nation
of the @Ra&snmigs_biediagning in 5 episomal forns fromthe first and second
transfection procedures, followed by their co- integration at one
chr onos@@d+ (bdB%Y) one woul d expect that the order of plasmd transfection
woul d not affect GFP |levels. However, the above findings indicate that it is
nmore f apEer aWhR df ubraansfreabsdhe IMVAE@hierentig;i P30IES0f fior B309%Bher than in the
second transfection event. This suggests the follow ng nol ecul ar mechani sm
during the first 10 transfection procedure, the MAR el enents may
concatenerize and integrate, at least in part, in the cellular chronosone.
This iniegr adged MAR DNA may in turn favour the further integration of nore
| asm [ j , the sane or at a
p %ﬁta%{é a&aat}ah.s t&%ﬁ%@afa&@&é&%ﬁ@%ﬁ%&gt@%@?%ﬁ& o

near by chronosona ocus. 15 Ex as long term DNA transfer

faci |1 Latonis, GiRleoL Ahed RS- iRdi Ak AdafaRel-ale t 90h

reconbi nati on- perm ssi chronosoma ructure, one woul d expect high

level s ol @RISR0 GYRhah! ot iRt EAthdd AMRLGSE 980
atataatata tatigtatai tatataatat ataatataty taatatatta tgtaatatat 240
tatataatat atattatata ttatatataa tatatattat atataatata tattacataa 300
tatattacat atattacgta atatatgita tatattacat ataatatata acatatatta 360

cgtaatatat gtaatatatt acatataata tatacatta 399

<210> 17
<211> 394
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(394)

<223> MAR of human chromosome 1, genomic contig; 2231759 to 2232152

Seite 14



was performed long after the first one, at a tinme when nost of the
transiently introduced 20 epi somal DNA has been elimnated. To address this
possibility, the cells from Table 3, selected for antibiotic resistance for
three weeks, were transfected again once or twice and selected for the

i ncorporation of additional DNA resistance markers. The tertiary, or the
tertiary and quaternary transfection cycles, were perforned with

conbi nati ons of pMAR or pMAR- OEE:FP 12a§fl nal yzed for GFP expression as
before. 25 Table 9 r Tertiary transtection ?éiaternary transfection Type of
pl asm d @C?:P- Fol d Type ofplasmid EGFP Fold fluorescence increase Mreas
f1 uor e8¢ céWpMAR 18368 2.2 g R 43'%86 &.4 %ﬁR— 40' 000 7.6 SV40EGFP
pMAR- SHiatates!t alggatats tectiniptr tagpiapsligage @ﬁata'% R ®¥mR 33814 20 30 Table 9.
MARs act as facilitator of DNA integration. The pMAR- SVA0EGFP1 pMAR- SVAOEG-P
secondaiepatiataiastiatata tectaipaatialaiagttiaintatact miaagtiglec) d28f transfection at the
end of the selection process. The tertiary transfection was acconplished
wi th pMaRaipta pvtaasyAREGHY atatrlagTalagaitaadactieéatact1%h 35 plasnid, to give
tertiary transfectants. After 24 hours, cells were transfected again with

ei t her tapttalzan diataiactpSeittiaat; ateestidtpitacitatatatidattajera e248ry transfectants which
were selected in growh nmediumcontaining 500 p.g/mM G 418 and 5pg/ m

pur ony ghiataciCiatat@ttrdtadattats taottiatatBtamttdteB tratdthcit r S08t e.  The secondary
transfectants initially exhibited a G-P fluorescence of 8300. The fold

I ncr eagpsatsat ERSBAAY theathits tatthoaftaddlatdiutdtasitatncgs®bt ai ned from two
consecutive transfections as conpared to the sum of

azattatata catatataat tataaattat atac 394

<210> 18
<211> 387
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(387)

<223> MAR of human chromosome 1, genomic contig;, 7408524 to 7406910

<400> 18
tatatiatat ataatatata ttatatatas tataaataat atatattata tataatatat 60

aaataatata taatatataa ataatatata alatataata tataaataat atataatata 120
taacatataa ataatatata taatatataa ataatatata taatatataa ataatatata 180
taatatataa aaatatataa tatataatac atatataaat aatatattat attatatatg 240
atacataata tattatatat aatatattat atgatacata atatatiata tagaatatat 300
tatatgatac ataatatatt atatagaata tattatatiga tacataatat attatatgat 360
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39 fluorescence obtained fromthe correspondi ng i ndependent transfections.
The fold increases that were judged significantly higher are shown in bold,
and correspond to fluorescence values that are 2-fold higher than the
addition of those obtained fromthe independent transfectlons. 5 These
results show that | oading nore copies of pMAR or pMAR- SVA0EGFP resulted in
simlar 2-fold enhancenents of total cell fluorescence. Loadi ng even nore of
the MAR in the quaternary trargfestirenafaiisher enhanced this activity by
anot he ca?aﬁi}é&fa@atafgg'tétahé consistent W th gur hypothesis that newy

i nt roduce sequences may integrate at 10 the chronpbsomal transgene | ocus
by honol ogous reconbi nati on and thereby further increase transgene

expres H@négghen the cells were transfected a third and fourth tine with the
pMAR- SV4 = plasm d, GFP activity further increased, once again to |levels
not expecte $r0n1the 15 addition of the fluorescence |evels obtained from
i ndepert dRt ansfections. GFP expression reached levels that resulted in
cells visibly glowing green in day light (Fig.14). These results further
indicd?@2PhQ&Athe efficiency of the quaternary transfection was nuch higher
than that expected fromthe efficacy of the third DNA transfer, indicating
t hat pfdser HoMei s8@igmét ween transfections is crucial to obtain the optimal
gene 20 expression increase, one day being preferred over a three weeks
period. W believe that MAR el enents favour secondary integration events in
i ncreasing reconbination frequency at their site of chronosomal integration
by rel<2d0rg cl osed chromatin structure, as they nediate a | ocal increase of
hi stone acetylation (Yasui, D., et al., SATBlI targets chromatin renodelling
t o regutzdt-emgenpimdimger | ong di stances. 25 Nature. 2002, 419(6907): p.
641-5.1. Alternatively, or concomtantly, MARs potentially relocate nearby
genesqﬂgzsugmungpr | ocati ons thought to be enriched in trans-acting
factors, including proteins that can participate in reconbination events
such agoat-ORRIFs MR Shrotdssmean faﬁ§Mlctcdnﬂg?9b995'ﬁ2_ {guydyoeh the MAR
sequences can bracket the pSV4OE8FP repeats, efficiently shielding the
transgenes from chronmati n-nedi at ed

<400> 19
catatataca tatatacaca tatatacaca tatatataca catacatatg tacacatata 60

tatacacata tgtatacaca tatatacaca tatatacaca catatataca catatataca 120
cacatatata cacatatata cacatatata cacatataca catatataca catatataca 180
tatatacaca tatatataat atacacacat atatatacac atatatacac acatatatac 240
acatatatac acatatatat acacatatat acacatatat acatatatac acatatatat 300
acatatatac acatatatac atatatacac atatatacat atatacacac atatatacac 36C

atacatatac 370

<210> 20
<211> 377
<212> DNA

<213> Homo sapiens

<220>
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30 silencing effects. Exanple 16 : Use of MARs identified with SMAR Scan(r)
Il to increase the expression of a reconbinant protein. 35 Four MAR

el enents were randomy selected fromthe sequences obtained fromthe

anal ysis of the conplete hunman genone sequence with SMAR Scan(r) or the
conbi ned nmethod. These are terned 1 6, 1 42, 1 68, (where the first nunber
represents the chronosone from which the sequence originates, and the second

nunber is specific to the predi this chronosone) and X _S29, a
"super" 40 MAR identified on chggﬁgzﬁ'@wgﬁese predi cted MARs were
inserted into the pGEGFPControl vector upstream of the SV40 pronoter and
enhancéEQ@riWBﬁ@”ﬂdi@ expression of the green fluorescent protein and these
pl asm ds were transfected into cultured CHO cells, as described previously
(Zahn- ZzaBat (1M(377at al ., Devel opnent of stable cell lines for production or
regul ated expression using matrix attachnment regions. 45 J Biotechnol, 2001.
87(1): <p232%AR of htixpnessomosahe tihgetoraiosgetie Yk MHdriodR24yz&d in the
total population of stably transfected cells using a fluorescent cell sorter
(FAGS) nmachine. As can be seen fromFig. 19, all of these newy identified
MARs increased the expression of the transgene significantly above the
expressuoms- @i ven by the chicken |ysosyne MAR, the "super"” MAR X _S29 being

the mogita@edeatacafatd ltatlatk Beatareby bbtaae abatalatt MRS, 40 Exanple 17,
Ef fect on hematocrit of in vivo expression of nkEpo by electrotransfer of

Net ' ' 5120 The th i
Nt ot K SAEAT i kol koA itk Sy20The ther apeutic gene
The EPQ gene | &a@aﬁgggi#gﬁ@é?st rﬁaq.%r}g{a@éabtéyg afcIRxyLyqlhne inducible

pronoter, 1n a gene Sw escribed previously called bel ow the

Pﬁéﬂ?éﬁa%%ﬁi%fé%%%@%ﬁ?%t.aé%ﬂ%?ﬂ%%%ﬁ%%f alsptaafd] ZDS;x]prN:eséiZS‘ﬁf” ; Aeenﬁ.
Med. 2 0= 10 .EP i nj i
1o, 2 P el SRR SRS L e e
electrotranster, so thai the genos are transferred ..

atatatataa titatat 377

<210> 21
<211> 1524
<212> DNA

<213> Homo sapigns

<220>
<221> misc_hinding
<222> (1)..(1524)

<223> MAR of human chromosome 1, genomic contig: 1643307 to 1644830

<400> 21
tataaatata tataaatata taaatatata taaatatata aatatatata gatatatata 60

gatatataaa aatatataaa tatatataaa tatatataaa tatatazaaa cataazaata 120
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to the nuclei of the nuscle fibers. Wen the doxycycline antibiotic is added
to the drinking water of the mce, this conmpound is expected to induce the
expression of EPO  which wilt lead to the elevation of the hematocrit

| evel, due to the increase in red blood 15 cell counts nedi ated by the high
| evel s of circulating EPO Thus, if the MAR i nproved expression of EPQO

hi gher | evels of hematocrit woul d be expected. In vivo experinments were
carried out on 5 week-old C57BLg %@l&sgﬁ;e (Iffa Credo- Charles River,
France). 30ug of plasmd DNA in Rb #2 solution was delivered by 20
trans- tﬂi@@ﬁ@@dgtaﬁﬁaé%ﬁt@@%aﬂtﬁ tatpeatetagpagtptata peeatptacanut®le. Al injections
were carried out under Ketamnol (75 m:{/k g) and Narcoxyl (10 ny/kg)

anest heslatgtaFolataiacaty actaialate natainiatalagiatatape cetalatatd BB, an el ectri cal
field was applied to the nmuscle. A voltage of 200 V/cmwas applied in 8 ns
pul sesaafaidtadirtaiBetabarialsiatBas tatsiatdla (dsiddeaadatitdtaasSodd0i er F, Del aere P,
Branel ec D, Mahfoudi A, Duverger N, Scherman D. 2000. "Hi gh 25 |l evel protein
secr et taitahaiaqabhaastatatatadAd tnsadthtadnasihiagd tdaataialase3p@di at ed gene transfer
into skeletal nuscle". M! Ther. 2: 204-10). 16 mice were injected by the
NetWOr!ﬁat%}’eﬁé@éﬂaﬁé@i@!&ﬂ%t&é’@ta@m&fy&uttatﬁhﬁah@aé\é%ﬁat anghplé other mce were
injected wiwth the Network systemincorporating the MMRin 5 of 30 the

pr onot ﬁa&aﬁﬂ@ﬁ%ﬁéa%ﬂﬂ%@a‘@aﬁa@ahé{a@&tbsma@mrﬁﬁﬁat%touédﬂe activator and EPO
genes, In each group, half of the mce were submtted to doxycycline in

dri K1 BaiAe adhAG) bERPAN P AciaRladRgBX BB (Y O - the day of

electrotrans oxycyc I'ne was put in drinking

t h ted
| AP B3 e AR gy 1 P et

t tyifu t d t t 5000
pm at @3%@8@?@%@%% G RERTE FAEBR ofoBl cod col 15 1 s
t t ot d

por coniitl aaai%tg%#ﬁs&%Saﬁﬁtaqﬁwétag%ﬁ?qaa?@%ﬁaﬁa the /2 be deduced from
Fig. 16 The %jr oup of mce injected by MAR-network, |nduced fromthe
begi nnA#GIEEAR H@B@ﬁéﬁ@tﬁéﬁﬁata Htagatan t%\aad@tﬁiﬂaﬁaa?m@ét i 830 of the hematocrit in

conpari son of mce |ng ected by original network wi thout MAR After 2 nonths,
taaatatata taaatatata taaatatata aatatatala aatatatata taaatatata 840

taaatatata aatatataaa tatataaaaa tatataacaa tatataaata tatataaaaa 900
tatataacaa tatataaata taaatatata taaaaatata taacaatata taaatataaa 960
tatatataaa tatataaata taaatataaa aaatatatat aaatatataa atatatataa 1020
atatataaat gtataaatat atataaaaat atataacaat atataaatat ataaatatat 1080
aacaatatat aaatatataa aaatatataa caatatataa atataaatat atataaaaat 1140
atataacaat stataaatat aaatatatat ataaatatat aaatataaat ataaaaaata 1200
tétataaata tataaatata tatataeata tatataaata tataaatgta taaatatata 1260
taaatatata aatatataaa aatatataaa tatatataaa tatatataaa tatataaata 1320
taaatatata aatatatata aatatataaa tataaatata taaacatata taaatatata 1380
taaataaaca tatataaaga tatataaaga tataaagata tataaatata taaatatata 1440
aagatatata aatatataaa gatatataaa latataaaga tatataaata tataaagata 1500
tataaatata atatataaat atat 1524

210> 22
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haematocrits in "MAR-containing group” is still at values higher (65% than
normal 45 hematocrit |evels (45-55% . More inportantly, late induction (day
21) is possible only in presence of MAR but not from m ce where the Network
wwas injected without the MAR Thus the MAR |ikely protects the transgenes
fromsilencing and allows induction of its expression even after 50 prolong
period in non-inducing conditions. 41 Overall, the MAR elenent is able to

i ncrease the expression of the I j ne as detected fromits

i ncreased physi ol ogi cal effect ﬁffﬁﬁ%ﬁ@%éFggrit, 42 CLAIMS 1. A purified
and isol ated DNA sequence having protein production increasing activity
charact@#1z&884i n that sai d DNA sequence conprises 5 a) at |east one bent DNA
el enent, b) and at |east one binding site for a DNA binding protein. 2. The
purifi ed1ZndNAol at ed DNA sequence of claim 1l characterized in that the bent
DNA el enent contains at |east 10% of dinucl eotide TA, and/or at |east 12% of
10 di nugfeetHaieo #dpiens a stretch of 100 conti guous base pairs. 3. The
purified and isol ated DNA sequence of claim2 characterized in that the bent
DNA el enent contains at |east 33% of dinucleotide TA, and/or at |east 33% of
di nucl eotide AT on a stretch of 100 contiguous base pairs. 15 4. The
purifieds@nd isol ated DNA sequence of clains 1 to 2, characterized in that
it conprises a MAR nucl eoti de sequence selected fromthe group conpri sing
the seguenggsc Qi Nos 1 to 27, a sequence conplenentary thereof, a part
t hereof sharing at Teast 70% nucl eotides in |ength, a nolecular chinera

t her eokpoar. ep)rrgg tion 20 thereof and variants. 5. The purified and
i sol ate% DNX S qel}‘znce of clainms | to 2, characterized in that it conprises

a cLysWhbs ehe@ik naRdh VhrdhBIRE Y, géhottiLBRGS FR5BY63BN3a0y 4 hereof . a

<4{0> 22
acacatatat atataaaata tatatatata cacacatata tataaaatat atatatatac 60

acacatatat atagaatata tatatacaca catatatata aaatatatat atacacacat 120
atatataaaa tatatatata cacacatata tataaaatat atatatacac acatatatat 180
aaaatatata tatacacaca tatatataaa atatatatat acacacatat atataaaata 240
tatatataca cacatatata taaaatatat atatacacac atatatataa aatatatata 300
tacacacata tatataaaat atatatatac acacatatat aaaatatata tatacacaca 360
tatataaaat atatatatac acatatatat aaaatatata {atacacata tatataaaat 420
atatatacac acatatatat aaaatatata tatacacaca tatatataaa atatatatat 480
acacatatat ataaaatata tatatacaca tatatataaa atatatatat atacacatat 540
atataaaata tatatacaca catatatata aagtatatat atacacacat atatataaaa 600
tatatatata cacatatata taaaatatat atatacacat atatataaaa tatatatata 660

caca 664

<210> 23
<211> 1428

<212> DNA
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part thereof sharing at |east 70% nucl eotides in |length, a nolecular chinera
thereof, a 25 conbination thereof and variants. 6. The purified and

i sol ated DNA sequence of claimb5, characterized in that said part thereof
is a nucl eotide sequence selected fromthe B, Kand F regions. 30 7. The
purified and isol ated sequence of clains 1 to 6, characterized in that said
DNA bi nding protein is a transcription factor. 8. The purified and isol ated

sequence of claim 7, charact eriéﬁg chﬂ. 6%$T§e transcription factor is
selected fromthe group conpris tthe yQool yP domain 35 proteins. 9.

The purified and isol ated sequence of claim?7, characterized in that the
transcrEpeT dIPMPABARIENS s sel ected from the group comprising SATBL, NWP4,
MEF2, S8, DLX1, FREAC7, BRN2, GATA 1/3, TATA, Bright, MSX, APlI, C EBP,
CREBP1, FOX, 40 Freac7, HFH, HNF3al pha, Nkx25, POU3F2, Pitt, TTFI, XFD1,
AR, ClEBPganrna, Cdcb5, FOXD3, HFH3, HNF3 beta, MRF2, Cctl, POU6Fl, SRF,
VEMTATAZ2E)> XFD2, Bach2, CDP CR3, Cdx2, FOXJ2, HFL, HP1, Myc, PBX, Pax3,
TEF, VBP, XFD3, Brn2, COW1, Evil, FOXP3, GATA4, HFN, Lhx3, NKX3A, POULF1,
Pax6, ¥ER1A naisd binim$5 or a conbination of two or nore of these
transcription factors. 45 10. A purified and isolated cLysMAR el enent and/ or
fragmerpziravingi4pept ein - production increasing activity, a sequence

conpl ementary thereof, a part thereof sharing at |east 70% nucl eotides in

| engt h<o0300y6% F atmaRickRsRoddies 0fendinie @Bhiig1al 7890366henEed 17 variants. 50
11. The cLysMAR el enent and/or fragnent of claim 10 consisting of at |east

one nucl eotide sequence selected fromthe B, K and F regions. 43 12. A
synt heti ¢ MAR sequence conprising natural MAR el enments and/or fragnents
assenbl 6’09 Jween | i nker sequences, 13. The synthetic MAR sequence of claim

12, ¢ hégﬁ‘tﬁltgr dtafslata i RAtat G Ratatattata tatattatat 60
atattatata ttatatatat tatatattat atatttatat ataatatata tctaatatat 120
atattagata taatatatat ctaatatata tatattitat atatataata tatctctaat 180
atatatatit tatatgtata taatatatct ctaatatata tatatttiat atgtatataa 240
tatatctcta atatatatat tttttatata taatatatct ctaatatata tattitatat 300
atataatata tatctaatat atataatata tatattagat atatataaaa tatatatgat 360
atattiatta {atatataat atataatata taatatatat attatatiat atacatatat 420
attatataca atatatatta tataiattit atatacatta tatattatat atattttata 480
tacaatatat attatatatt ttatatacaa tatataitat atatatitta tatttitata 540
tacaatatat attatatata tittatatat aatatatatt atatatatit tatataatat 600
atattatata taititatat ataatatata ttatataaat tatatataat atatattata 660
atazattata ataftittta tatatataat atgtafttta tatataatat attataatat 720
atatittata tataatatat tataatatat attitatata {aatatatta taatatatat 780
titatattat aatatattat aatatatatt ttatatataa tatattataa tatatattt 840
atatataata taltataata tatattitat atataatata ttataatata tatattataa 900
tatatatttt atatataata tattatcata tatatattaa atatatatit tatatataat 960
atattataat atatatatta taatatatat ttatatata atatattata atatatatat 1020
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5 conprises a cLysMAR el enent and/or fragneht, a sequence conpl enentary
thereof, a part thereof sharing at |east 70% nucl eotides in length, a

nol ecul ar chinmera thereof, a conbination thereof and variants. 14. The
synt hetic MAR sequence of clainms 12 to 13, characterized in that the |inker
10 sequences are Bglll-BanmH I|inker, 15. A nmethod for identifying a MAR
sequence using a Bioinformatic tool conprising the conputing of val ues of
one or nore DNA sequence feature respondi ng to DNA bendi ng, nmjor
groove depth and m nor groove @ﬁgﬁ&@ﬂ% s and nelting 15 tenperature.
16. Thiatapbatpirfitidetaitepiaiatieyinaigiaatiiriataly atatettatasiiA80a Bi oi nformatic t ool
according to claim15, characterized i'n that said Bioinformatic tool

cont ai #gtesatysrtptaand atalipatadatpdita tatetagiat agtatyiatr 1168 or wei ght-matrices, to
conput e values for one or nore of said DNA 20 sequence features

cor r esiaiatdiargatattaidrtatetaltit atptataajadattaiaaiavtetatttipt 1200d mi nor groove width
potentials, and nelting tenperature. 17. The nmethod for identifying a MAR
sequengigtaatita gaabite tatfietateitastataticlta sttty titatgtatt 9266 ai m 16, characterized in
that said profiles or weight-matrices are based on 25 dinucl eotide

r ecognidthtafat detatafteitdtblaindtatftatasiefdthfty b@ataad R 30quence using a
Bi oi nformatic tool according to claim1l7, characterized in that said

Bi oi nfigf éiactafa@t%}Qt@%tﬁ%ta‘éﬁ!aé’&sttaft@étt@éﬂaa%tt5@Bgt}, DNA sequence features,
30 19. The nmethod for i1dentifying a MAR sequence using a Bioinformatic tool

accor déd?&ttag%té%ﬂ?ﬁgg‘ﬂég‘ﬁa a.sf’:é’é‘aft%‘itiaé afa” t hat Eﬁbg Bi oi nformatic tool is

SMAR Scan. e nethod for entifying a MAR sequence using a

Bi oinformatic tool according 35 to clains 15-19, characterized in that the
identii'@gt%gn of one or nore DNA sequence features further conprises a
featur orfesponding to one or nore binding sites for DNA binding

pr ot ei((r;a. >2&%2 The nmethod for identifying a MAR sequence using a

Bi oi nfdriat 1&24 ool accor di ng 40 to claim 20, characterized in that said DNA
bi ndi n(gmgr}obﬁia\n is a transcription factor.

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(4624)

<223> MAR 1_6 of chromosome 1

<400> 24
ggatcttaaa totattttat ttatitattt ttcatgtgge caatacccte caccecctte 60

ttetgtetct ttcaacttat tgtggttace tigaggetac clgagacagt aggettgggt 120
ggggaagtat geattctaag tgtaaagttt gatgagcttt gacaaatgic aacceatgta 180
ccagaacait ticatcacce ataaaatcle cettgtgtea ctigocagtc agtgtetatt 240
ctagtatcca actectgget ccaagaaace aftgaactgt tictgteac tataaattag 300
atttgtettt tctagagttt catgtaaaty gaatcataca ctaagtacte tttgtgectg 360
gcttctgete ageataatgt tittgagaat catteatget getgeatgtt ticagtagit 420
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22. The nmethod for identifying a MAR sequence using a Bioinformatic tool
according to claim?2l, characterized in that the transcription factor is
selected fromthe group conprising polyOpolyP donain proteins or
transcription factors. 45 23. The nethod for identifying a MAR sequence
using a Bioinformatic tool according to clains 20 to 21, characterized in
that the DNA binding protein is selected fromthe group conprising SATB1,
NMP4, MEF2, S8, DLX1, FREAC7, BRN2, GATA 1/3, TATA, Bright, MSX, AP1,

C/ EBP, CRESPI, FOX, Freac7, HFHBEL FNA32138825Nkx25, 50 POU3F2, NO, TTF1,

XFD1, éatttt@éﬁ ﬁ&'ﬁc at dlEtEbtatbigRtloen a, 480VRF2, Cctl, POUGFI,
SRF, V$MIATAB, thg@ra ach2 %@a Cdx2, FOXJ2, HFL, HP1, Myc, PBX, Pax3,

TEF,  VBRtctdr Q&t;?ggfcﬂgagﬁ%ﬁ %b,gcﬁ@élﬁ’% af@dBfbigc 4BMOHFNL, Lhx3, NKX3A,

POU1F1, Pax6 ITA an a conbination of two or nore of these

transcg &’édt&t?aé@%{a@éa? ttt gatgm%té{&ﬁﬂ%@ttéa%{t nggsaéatgw rgpd MAR sequence using a

Bi oi nf cor to clali characterized in that

yalues f8hal %ﬂ@%%&éﬁf@%b?%a%ﬁ%}éa@%é 1@ fBlocRIIPT 6Bgd between S Lo 5

25. Tg se ue s: ng a Bi ol Ef or gatl cftool
BDNAf tﬁcaga‘fifég@‘f%ée%é%% "f‘;étégéfgﬁga #&é%ﬂ%ﬁwﬁe%@ %hg_ et hod 'f:é?_“ .
1525 EhePaLse et Mg A e BoRupld altad | 70ac fon of the mjor

groove depth are conprised between 6.9 to 9.3 A and é/%iues for the

i dent i F?Té%tﬁﬁéﬁa@dﬁﬁgrﬁﬁtg@gtcbﬁa@%g% WIRLREC %Qﬂ?ﬁf‘?g@ed tween 5.2 to 5.8 A
27. The nmethod for identifying a MAR se uence using a Bioinformatic tool
accor dritgfagges @ltaaia cmﬁtgémaa@t@tc@ht@wt ﬁfﬁmttfﬁlaﬁa@s for the identification
of major groove depth are conprised between 9.0 to 9.3 A and values for the
i dent i haatigdotigteifcgldt idtaggaih eegtantahgHtazaoatat BC’I@@tﬁ@ﬂl s@@0 between 5.4 to 5.7 A
28. The nmethod for identifying a MAR sequence using a Bioinfornmatic tool
accor dieaigtttcat tatatatttc taatgettic tcatctatag tttattttct cataticttt 1020

aactgtatct titgaagagc aaatittact tttgattatg cccaatttat caagtittta 1080
tatggctett tigattatge ccataatcac attagacttt gcctaacccea agtttgcaga 1140
gatittitct titatgctit tatctagaaa fittgtagtt ttaggtitia aaaaagttta 1200
atttatttat ttgagacagg gtatigctct ttacatatac tggagtgeag tgatgecaatc 1260
atggctcact gcagectcaa cetettggge tcaageggtt cteccatete agagtectga 1320
gtagctggee aggtgeatge cagcttcaat gigttitica titgeatttc cctgataatt 1380
attgacgttg ageattitit tcatatatca gttagctatt tgtacgictt citttgagaa 1440
acatctattc gggtcttttg cceattttaa agtcagatgg ttgttigtc agctattgag 1500
ttgtttgagt teetigtata ttetggatat taccatetty tcagatgeac agtttgecaaa 1560
ttittitttt ctatittgta ggtigtetet ticteigtig ttecicegg tatgeagaag 1620
tittttagty tgatgtaatt tcatttgtet gitittgett tigttgectg tactttctta 1680
ticttatcca aaaaatcttt atctagatca atgtcacgaa gagtitctec ictgttitct 1740
tcgagtagtt ttttataatt ttgggtatac atttaagtct ttaatctatt tggaattgat 1800
ttitgcatat ggtgagagat cagagtctaa tttcatactt ttggatgtgg aaagcetagtt 1860
ttitcageac catttattga agagactgfc ictictccaa tgtgigttet tigtgecttc 1920
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to clainms 15-27, characterized in that the nelting tenperature is conprised
between 55 to 75C. 25 29. The nethod for identifying a MAR sequence using a
Bi oinformatic tool according to claim28, characterized in that the nelting
tenperature is conprised between 55 to 62C. 30 30, The nethod for
identifying a MAR sequence using a Bioinformatic tool of clains 15 to 29,
characterized in that it further conprises at |least one filter predicting
DNA binding sites for DNA transcription factors. 31. The nethod for
identifying a MAR sequence usi risElaPBTd129F2mtic tool according 35 to claim

30, chgicasd=amts agithgchyt ghgtpgatieatttetgtod tcictattpibiadgbdB6be or after the
Bi oi nformatic tool. 32. The nethod according to clains 30 to 31,

char actcergtine dictitadaltahgdtbigch iattttitttt ttetatat sgtgighagt €0t0of DNA bi nding sites
using profiles or weightmatrices. 40 33. The nethod according to claim 32,

char acigidgtefaigitchtat tichotdd dfaaitasteheetsgtadienshitthgs 2000cl usters of DNA
bi ndi ng@;i tes. g§4. A puri fqged %d i sol afged MAR DNA sequence identifiable

accordﬂ.ttgg%tf‘,;]ﬁa%{ﬁ 4t%é%tgﬁaa_ §catg§&cagt|§tﬁigt5h§‘aé§ébé§ﬂ egignd isol ated MAR DNA

sequenc claim htaining at |east “10/a of dinucleotide TA on a

stret Cﬁg%ft%tﬁ%?@@?%ﬂ; Eﬁg@é@%ﬁé@@@ #%tt%aﬁgﬁ FitadBe %gd fied and isol ated MAR

DNA sequen 0 . nt'ai ni east 33% of dinucleotide TA on a
cequende i e ARt AR BPELRRN Bmtalfita SRR 20, 200 1o T
i ! 88188 el SR AR RS AA SO s ot o, 38, The puri T ed
o O MUk Al SR o b i udlh OGPl e Pay 5, 10 39 The

acctataaca tatgcatata cttatitata tataacatge atgtacttat ttatatatac 2460 '

aatatatatt tatatattat ataatatatt atatgtatit atatattata tatcatatat 2520

tatatgtatt tatatattat atatcatata atatatatat tiatattata tatattatat 2580

gatatataat attatataat gtattaatat atattaaacc tatatttata attctggact 2840

cactatittg ittcattggt gictgtgtgt atctaaccct atgccaataa tgtactatet 2700

taattaccat agctttatag taagcttiga aatcagatag tgtatttitt atcattgttt 2760

tttaaaataa tagtttatcet ttttatttga atttgtaate agcetagteag titctgcaaa 2820

aagettactg ggattttgct iggaattatg ttacatctgt agcatgtact atccaatatt 2880

ctagecttta tccacatgty getatiaagg titaaattaa ttaaattaza atttaattaa 2940

ttagaattaa aacttaataa ttggticcte attcacacta ceataigtca agtgticaat 3000

agccacatat ggicaatgtc tggaaaagt caatacagta catttceatt atigcagtaa 3060

glictgtcaa acagcactat cgtagaccga ttaggagaga actgacttaa cagtattgga 3120

tactcecagtc aatgaacatc tittitittt {catttattt cagtagictc tgcagtatat 3180

tétagatttc agtttacata tittgcatat attttattaa atgtataacy gtagaagtac 3240

tattattgga tgatgtgtic tatagatgta tittaggtca agttigttga tagtgttgtt 3300

taaatctegt atacctcttg attittitat ttacttgttc tttgaattac tgagacagga 3360

atgttataic cttaactata titgtgaatt tattcacttc ttccttcagt totgttaact 3420
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conprising a sequence selected fromthe sequences SEQID Nos 1 to 27, a
sequence conplenentary thereof, a part thereof sharing at |east 70%

nucl eotides in length, a nolecular chinmera thereof, a conbination thereof
and variants. 15 40. The purified and isol ated DNA sequence of claim 19,
conprising a sequence selected fromthe sequences SEQ ID Nos 24 to 27, a
sequence conplementary thereof, a part thereof sharing at |east 70%

nucl eotides in length, a nolecular chinmera_ thereof, a conbination thereof
and variants. 20 41. The use of SkLfilri P128TAd i sol at ed DNA sequence
conpr i ditgnitagg tgatittas asmtgaasdt Heaateickgettitasiiptagratite 1480 ( MAR) nucl eot i de
sequence which is a MAR nucl eotide sequence selected fromthe group

conpr i sigagcattia catmaatdt netlataadt atsagtitatith=Otos egitgocan 0354 ains 1 to 9, - a
purified and isolated MAR DNA of clainms 34 to 40, 25 - the sequences SEQ ID
Nos 1 tetcdttt acctatafiunaddtettc aadidcanh atachtgdty $giistq 360%™ andl or fragment, - a

synthetic MAR sequence of clainms 12 to 14, a sequence conplenentary thereof,

a part am%m@éatgé@rcbag ahad @@ JackOttnugdienid asttca 3beogth, a nol ecul ar

chinmera thereof, a co |nat|on t hereof and variants for increasing 30

Pr ot ei BBEAdNE khARARSId Yiddtaktl Raftlr R RabBkigcagk! 3748 The use of the

purifi sequence of claim4l, char acterized in that said
purl f| i g% | %98pa pronoter operably
i nked 3&2953?}%@@%&&1 erest”. lfté{%,tft]tgé’ﬁtcsz Erjt he purified and isol ated

o S L D é@gﬁ%ré.%;azfé%@ééf&ggcw@; flgoai d Bl (o0 and
oL et o S s
sequengﬂ%té)%ahbﬁ@gs tég%é’qt%aﬁﬁ%@c ag?g?cc tcg[gctﬁc %g MAR DNA of clainms 34 to

atagtttctg atgagaagtc tactgttatt agtatetcit tgigtgigte totetttttt 4020

coctetctge tattatgget attitttitt tttttttit ttttggteac tggtgtcage 4080

aatttaatta tggtotgcct tggtatgtit tgtgtgtatg tototgioty igtatgtgty 4140

totgtotgty tagetgatgt tctttgagcet ttagaatcetg tgagtttgta gtittcatca 4200

attatttttt citttcattc ctittattta ctcatgtteg tgttttatit tatattitta 4260

agaatitigt gcgtattigt aataactgtt taaatgtcat tigtgaatic cattgetict 4320

aggtaggatt ctattgacag atattttitc cctgacgaga ggtcatactt tccttatict 4380

tcaigtatct agtggittit gotigaatac tggatatttt gaatittatg goagtgctga 4440

attctacaat attccttaaa aatgigttgg attttgtitt agcagatagce tatcttactt 4500

gaagatcaat ttcatatitt tigatgttca tittticatt tattaaagaa taggtccatg 4560
gtagagtita clgatatcaa cctttctggt gtetctaata aatgcaacat attcaataag 4620

atcc 4624

<2105 25
<211> 3616
<212> DNA

<213> Homo sapiens
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a purified and isolated cLysMAR el ement andl or fragnent, a synthetic MAR
sequence of clains 12 to 14, 45 a sequence conplenentary thereof, a part
t hereof sharing at | east 70% nucleotides in Ilength, a nolecular chinera
t hereof, a conbination thereof and variants for increasing protein
production activity in a eukaryetic host cell. 44. The use of the purified
and isol ated DNA sequence of claim43, characterized in 50 that said first
and at | east second MAR sequences are |located at both the 5 and the 3
ends of the sequence cont ai ni ngPEMBCHGio? 645 and the gene of interest, 46
45. The use of the purified and isol ated DNA sequence of claim43,
characterized in that said first and or at |east second MAR seguences are
| ocated on a sequence distinct fromthe one containing the pronoter and the
gene ok2igerest 5 46. The use of the purified and isol ated DNA sequence of
any of clains 41 to 45, <characterized in that said purified and isol ated
DNA seqpEnceniés bindifighe form of a Iinear DNA sequence as vector. 47. A
met hod for transfecting a eukaryotic host cell, said nethod conprising 10
a) intepgucingdabp said eukaryotic host cell at least one purified DNA
sequence conprising at | east one DNA sequence of interest and/or at | east
one puciid.eqygnd egﬁp&ﬁgﬁgsgwé1sequence consi sting of a MAR nucl eoti de
sequence or other chromatin nodifying elenments, b) subjecting within a
defined tine said transfected eukaryotic host cell to at |east one 15
additional transfection step with at |east one purified DNA sequence
conpri sj g%ileast one DNA sequence of interest and/or with at | east one
n

b ot HEPC AR EP AT 9nAg S TUPBARPay e g Al G0k r ancf ected
cai d DReeeGaaeIEaciopOioRaBr aadet P D AP CaBee S oM for & protein
oper abégattlciclgggegatgt%agag régggéa%rcbc tgaagagaga gacccagaaa cctagcagga 180

gittctccaa acattcaagg ctgagggata aatgttacat gcacagggtg agectccaga 240

ggcttgteea ttagcaacty ctacagtttc attatctcag ggatcacaga ttgtgetace 300

tatigcctac catctgaaaa cagttgcetic ctatattica tccagtttaa tatttattta 360

aaccaagaag gitaatctgg caccagetat fecgttgtga gtggatgtga aagtaccaat 420

tccattcigt tiactatta actatcclit gocttaatat gtatcagtag gtggcettgtt 480

gctaggaaat attaaaigaa tggoatgtit cataggttgt gittaaagtt gtttttigag 540

tfaaatc:ttt cittaataat acttictgat gicaaaaaca cttagaagtc atggtgttga 600

acatctatat agggttggat cltaaaatage ticttaacct ttectaacea cigtitttgt 660

tigtttgttt ttaactaagce atccagtity ggaaattctg aattagggga atcataaaag 720

gittcatttt agetgggeca cataaggaaa gtaagatatec aaatigtaaa aategitaag 780

aacttctate cecatctgaag tgtgggtiag gtgectette tetgtgetee cttaacatce 840

tattt{atct gtatatatat atattcttce aaatatccat gcatyggaaa aaaaatctga 200

tcataaaaat attttagget gggagtggty geicacgect gtaatcccag cactitggga 960

ggctgagatyg ggcggatcat gaggtcaaga gatcgagacc atcctgacca atatggtgaa 1020 |

acccecaicic tactaaagat acaaaactat tagetggacg tggtggcacy tgcctgtagt 1080
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49. The nethod of clains 47 and 48, characterized in that the sel ected
transfected 25 eukaryotic host cells are high protein producer cells with a
production rate of at least 10 pg per cell per day. 50. The method of
clainms 47-49, characterized in that the MAR nucl eoti de sequence is selected
fromthe group conprising: 30 - a purified and isol ated DNA sequence of

claime 1 to 9, - a purified and isolated MAR DNA of clains 34 to 40 , - the
sequences SEQ I D Nos 1 to 27, L?eg gld i sol ated cLysMAR el enent
and/or fragnent, - a nthetl ?J E of cl ai 12 to .14, 35 a
sequenﬁ@@gWT %ﬁg%"@ aggg@@ﬁga 0 %P@%@g%ﬁaﬁﬁlé}éﬁt Y189st 70%

nucl eotides in length, a nolecular chinera thereof, a conbl nati on ther eof
and va#gidagetgag QTQCWCMW%fCC@%FW agagpgagahistatelcari 4880i n that the MAR
nucleotide is a purified and isol ated sequence accordi toclains 1 to 9,
a sequenzsnaeipltnteinicdeiataisoa catataiate taaagatat atatelocat él‘@ﬁgi ng at |east 70%
nucl eotides in length, a nolecular chinmera thereof, a conbination thereof
and vaacatatasat sféhaaldie tatetaimrh cfcatdtatartsaaiiatabatatacahat3t eri zed in that the
defined time corresponds to intervals related to the cell division cycle.

45 53. addigtatmitaagtabita citat 202 latachadpstaename dcadachat 188@ defined time is
the nonent the host cell just has entered into a second cell division

cycl e. afathasAtBiNNEch eacathrns REhING Aabiaic/Rhitathast44el |, said nethod
conprising co- 50 transfecting into said eukaryotic host ceII at | east one

f1rst pHeihiisdacichs thdl el oPHasRAURARARARELAIIG. F5obeast one DNA

sequence of I nterest secon SO purified DNA conprising at

| east pRR.MER OUGLEN! hiRRRlALEMabs MG QUako ST na: 47 a puri T ed

and i sol at sequence o al s pur and isol ated MAR DNA
of cl aéa%sacgété %taa%atat atatatacac acatatataa aatatatata tacacacata 1620

tataaaatat atatatacac atatatataa aatatatata tacacatata tataaaatat 1680
atatacacac atatatataa aatatatata tacacacata tatataaaat atatatatac 1740
acatatatat asaatatata tatacacata tatataaaat atatatatat acacatatat 1800
ataaaatata tatacacaca tatatataaa gtatatatat acacacatat atataaaata 1860
tatatataca catatatata aaatatatat atacacatat atataaaata tatatataca 1920
catatatata aaaatatata tatatatttt ttaaaatatt ccaattgtct cactttgtgg 1980
atgagaaaaa gaagtagtta gaggtcaagt aacttggect acatcttitc tcaagattgt 2040
aaactcctag tgageaataa ccacatctic attttctitg tataaaacaa gaaagtttag 2100
catgaaaaag gtactcaatt acaaatgtgt tggattgaat tgaagaccet tggaagggga 2160
tittgtacct gaggatetct ttottttgge catattgtic aatggacaaa atttagectt 2220
cgaaggcagg ccgatttgag gttaatacta cctttaccac tgatageta tgtgacetty 2280
gecatgtggt ttcaacagtc tgaaccicat ttctotgty tatgtgtggt cotecttaca 2340
agtttgtgaa aaatgtgaag tccttagcca tgatagecca atataacagg ctaaatgata 2400
ataggtttat gtictittce tttatattct cagataagea ctgtecaagt tigaggtgtt 2480
tigaggtctc gectgatttg gatigtitga gtttatgcta ttctitgaat totttgaget 2520
gttctgaage agigtatcat gaacaaaaac atccccagtt cagtccaaac cectggttac 2580
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the sequences SEQID Nos 1 to 27, a purified and isolated cLysMAR el enent
and/or fragnent, 5 a synthetic MAR sequence of clains 12 to 14, a seguence
conpl ementary thereof, a part thereof sharing at |east 70% nucl eotides in

| ength, a nol ecul ar chinera thereof, a conbination thereof and variants 55.
A process for the production of a protein wherein 10 a) a eukaryotic host
cell transfected according to clains 47 to 53 or claim54, is cultured in a
cul ture nedi um under conditions suitable for expression of said protein and
b) said protein is recovered. 1SEGECA Bk3F3mtic host cell transfected

accor dafg:attet atycanetdiaciagt Maghitdt eccdatatt attedatttan 2640 57. A cel |
transfection mxture or kit conprising at |east one purified and isol ated

DNA s egyi@Bs@cass@ictl g alt@agtlagt dhathctad Recthfgdartablatcigy t 27004 or 34 to 40. 20
58. A tfansgenic organismcharacterized in that at |east sone of its cells

have, ShalhionokAHAGHR. Mhotbalansiuanm BNRSGARGANg chmU L Lo 0, 10 1o
£ 0PN 18050 AhaipgRsabikERE MR RameRuence of ol a1
o8 B AR S g BB - gt BaE et anstected
et rUBCIGRE! OFogaA Gr PG (Yo AUlopadS FRERETAG T ATT0 MAR sequence. of
2150 rieatl et el s AR A AR SEK PR ROEEN T AN

gcetggecaa ctgatgagaa ggtcagagge atftftagag acctetgttg totttcattc 3060

atgticattt tccacaagge aagtaatttc caacaaatca gigtcticat tagtaataag 3120

attattaaca acaataatag icatagtaac taticagtga gagtccatta tatatcagge 3180

atictacaag gtactitata tacatctgag taaacctcac acaattctac agggaggtat 3240

tictatecce attiaacaaa taaggaaacg aagiccaagt aaattaactt gecccaaggte 3300

acacagatag tacctggcag aacaggaatt taaacctaaa titgtccaac tccaaaagea 3360

gecttotatt tgttataaat getgectete attatcacat attitattat taacaacaac 3420

aagcatacca atfagctiaa gatacaatac aaccagataa tcatgatgac aacagtaatt 3480

gitatactat tataataaaa tagatgtttt gtatgttact ataatcttga attigaatag 3540

aaattigcat tictgaaage atgttectgt catctaatat gattetgtat ctattaaaat 3600

agtactacat ctagag 3616

<210> 26
«<211> 4660
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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CELLS BY A MULTI PLE TRANSFECTI ON PROCEDURE COF | V1IAR SEQUENCES <130> SEL PCT
012 <150> US 601513,574 <151> 2003-10-24 <150> EP 04 002 722.9 <151>
2004- 02-06 <160> 241 <170> Patentin version 3,1 <210> 1 <211> 320 <212>
DNA <213> Honp sapi ens <220> <221> misc_binding Seite 1 SEL PCT 012. ST25
<222> (1)..(320 <223> MAR of human chronpsone 1, nt from 36686 to 37008
<220> <221> m sc_binding <222> (1)..(320) <223> MAR of human chronosone 1,
genonmi c contig; 36686 to 37008 <400> 1 ttatattatg ttgttatata tattatatta
tgttattaga ttatattatg ttgttatat¥EEBCTABh¢%at attatattat atattatata
ttatattata taatatataa taatattata 120 taattatata ttacattata taatatataa

t aat at k322¢ (Haf4G0at a ttacattata 180 taatatataa taatattata taataatata
taattatata atatataata atattatata 240 atattatata atattatata atatataaat

at at aak226> MAR 4t #2avéchcatisbaet s 300 gtatataata ttatataata 320

<400> 26
gatcccttga ggteagtagt ttaagaccag cctgaccaac atggtgaaac ceatctctac 60

taaaaataca aaaattagcc aggegtgatg gegggggeet gtaaccecag ctactcagga 120
gyactgaggea caagaatetc ttgaaccegg gaggeggagy ttgcagtgag ctgagattgt 180
gtcactgcac tccagecetgg geaacagige cagactetge cttaaaaaaa aaaaaaaaaa 240
aasaaaggcee gggegeggty getgacgcect gtaatccocag cacttiggga ggecgaggeg 300
gotggatcat gaggtcagga gatcgagace acagtgaaac ccegtctcaa ctagaaatac 360
aaaaaattag ccgggegegy tggigggege tigtagtcee agcetactcag gaggcetgagg 420
caggagaaty gegtgaacct gggaggegga gettgeagtg agecgagatg geaccactge 480
actccagect gggegaaaga gtgagacice gictcaaaaa aaaaaaaaaa ttagetgggt 540
étggtggtgc gtgcctgtaa teccagetac tegggaggact gaggeaggag aateecttga 600
acctgggady cggaggttge agtgatetge catcetgtca ctgeateact acactccage 660
ctgggtgaca gagegagact cigtctcaaa aaaaaaaaaa aaaaaaaaag ctggotgtgg 720
tggtatgcac cagetgtagt cccagcetact tgggaggcty agtigggggg attgectgag 780
ccaggoaggt cgaggctica gggagecatg attatgecac tgeactecag cetgggecac 840
agagtgaaac ctictgtcaa aaacaaaaaa acaaaaaaac acagtgtgtt agatcttget 900
agactiggty atataatiaa gaggccatta tgggcagaac tgtgeocect tccaaaattc 960
atatataaat atatataaat atatataaat atataaatat atataaatat ataaatatat 1020
ataaatatat aaatatatat aaatatataa atatatataa atatatataa atatataaza 1080
atatataaat atatataaat atatataaat atataaaaac ataaaaatat atataaatat 1140
étataaatat atanaaatat ataaatatat aaatatataa aaatatacaa atatataaat 1200
atatacataa atatatataa atatatataa atalataaaa atatatataa atatataaat 1260
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<210> 2 <211> 709 <212> DNA <213> Hono sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(709) <223> MAR of human chronmpsone 1, nt from 142276 to 142984
Sefte 2 SIR PCT 012,8T25 <220> <221> mi sc_binding <222> (1)..(709) <223>
MAR of human chronpbsone 1, genomic contig; 142276 to 142984 <400> 2
tacaatatat tttctattat atatattttg tattatatat aatatacaat atattttcta 60
ttatatataa tatattttgt attatatata ttacaatata ttttgtatta tataatatat 120
aat acaat at at aat atatt gtattat at% gtsjz aatatatta tatattgtat 180
1
3aadt

t at at at t at aat ttat tactatat 240

aat at ata% gta Q? % a{t g”l@@ﬁf‘%\ a?qtétt %3#& aat acaa 300

tgtattataa t atat t t at t at at at.acaat at aatata 360

ttat aa@&iaéa@%éﬁiﬂ@%ag%t %3%%?%?&3?@%?%%%&? aaqt?b"?%ﬁa? %g attatata 420

atacaat ata taatatat;ﬂg tattatatat attttattac atataatata é@atacatta 480
a

t at aat afaietaagt gittelgat atatalgaat aleteselat plaaagegtaiataiagalgal 44t atat tt t 540

attatatatt atatataata caatatataa tatattttgt attgtatata atatataata 600

caat at éataaatet lataagtada taaadaiota calatatacadaletnasta nategetata af 5@ att t at at 660

tttatattat aattatgttt tgcattatat atttcatatt atatatacc 709 <210> 3 <211> 409
agtatttatg aatatataty aatatataaa tatataazaa atatatataa atatataaat 1560

atatataaat ataaatatat aaaaatatat anaaatatat ataaatatat aaatatatat 1620
aaatatataa atatatataa atatatataa atatataaat atatataaat atatataaat 1680
atataaatat ataaatatat ataaatatat ataaatatat aaatatataa atataaatat 1740
ataaatatat ataaatatat ataaatatat aaataiatat aaatatatat aaatatatat 1300
aaatatatat aaatatataa atatatataa atatatatat aaatatatat aaatatataa 1860
atatataaat atataaaaat atataacaat atataaatat atataaaaat atataacaat 1920
atataaatat aaatatatat aaaaatatat aacaatatat aaatataaat atatataaat 1980
atataaatat aaatataaaa aatatatata aatatataaa tatatataaa tatataaatg 2040
tatanalata tataaaaata tataacaata tataaatata taaatatata acaatatata 2100
aatatataaa aatatataac aatatataaa tataaatata tataaaaata tataacaata 2160
tataaatata aatatatata taaatatata aatataaata taaaaaatat atataaatat 2220
ataaatatat atataaatat atataaatat ataaatgtat aaatatatat aaatatataa 2280
atatataaaa atatataaat atatataaat atatataaat atataaatat aaatatataa 2340
atatatataa atatataaat ataaatatat aaacatatat aaatatatat asataaacat 2400
atataaagat atataaagat ataaagatat ataaatatat aaatatataa agatatataa 2460
alatataaag atatataaat atataaagat atataaatat ataaagatat ataaatataa 2520
tatataaata tataaagata tataaatata atataaaaat atataaatat atattaaaaa 2580
tatatacata taaatatatg tatattttit tgagatgggy tetegetcag ccacccacge 2640
tggagtgcag tggcacgagce teggceteact goaaccactg tetetcgggt ceaageaatt 2700
ctgtctocage ctoccaagta getgggatta caggeaccty ccatcatgee cggetaattt 2760
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<212> DNA <213> Honp sapi ens <220> <221> mi sc_binding Seite 3 SEL PCT
012. ST25 <222> (1).(409) <223> MAR of human chronpbsone 1, nt from 1368659
to 1369067 <220> <221> m sc_binding <222> (1)..(409) <223> MAR of hunman
chronmosone 1, genomic contig; 1368659 to 1369067 <400> 3 tacacataaa
tacatatgca tatatattat gtatatatac ataaatacat atgcatatac 60 attatgtata
tatacat aaa tacatatgca tatacattat gt-atatatac ataaatacat 120 atgcatatac

tgeatatag atlatotata tatact 22%&?@3@?@{%%&2 Jracariar 240 gtatatatac
at gaat g@’@ﬁ“é@@@%ﬁ@@@@é‘tﬁ%&%%"ﬁ%@ phadieteg aptiecieag agéz 00 gc at at acat
atattatgtg tatatataca taaatacata tacatatatt atgtgtatat 360 atacatgata
cat at ac®aagioat etaceposst cogaeiseer alockmarbleateucatinagicaaescd, 28801> 394 “<212> DNA
<213> Honmp sapi ens <220> <221> m sc_binding <222> (1%..(394) <223> MAR of
human ctoggeoste tatatattttdengataage trgigtptc c8RY0GGatoRYs8EB 2294k te 4

atgatcatga ctecactgtag cctagacctc cagggetcaa gtgatietee cacetcagees 3000

tcccaagtag ctgggattac aggeatgeac caccacacce agcetaatitt tgttttgttt 3060

tgttitggag acagaatctc totctgtcac ceaggetgga gtgcagtggt gtgatetcag 3120

cteagtgeaa cetccaccte ctgggttcaa gtgattctea tgecteagec tectgagtag 3180

ctgggactac aggegtgage caccacgcece tgataaattt tgtatiittt tttcagatg 3240

gagtctcact ctgtcatact caggctggay tgecagiggeg tgattttggt ttaitgcaac 3300

ctetgcttee tgggttcaag cgattcteet gootcagect ccagagtage tgggattaca 3360

ggcgectgee accatgecca cotagcetaac titittttt ttiittttga gatagagtct 3420

cactcigtca cccaggetgg agtgcaatgg ggegatatty getcactaca accteccacet 3480

cceaggttca agegaticic ctgectcage cicctgagta getgggatta caggtgggty 3540

ccaccacgcec agactaatat ttgtattatt agtagagacg gggiticace acatiggtca 3600

ggctggtitc gaactcotgy cotcaggtiga tetgectgee teggecteee aaagtgetgg 3660

gaitacaggc atgagccact gecggctggee caatttitge atttitttag tagagacggg 3720

ggtitcacta tgcttcccag getggtctea aacteetgga cicaagegat ctgectgtet 3780

cagcectceea aagtgeaggy attacagtca tgagecaccea ctgeacggcec ccaaaatita 3840

titattttat taitattatt attttttaga tggagtctec tictgitgee agattggaat 3900

geagtgecac gatcicagcet cactgeaacc tecececteet gggateaagt gattcttttt 3960

ttittaagac fcigictcaa aaaaaaagaa aaaaaaaaaa aatatatata tatatatata 4020

tatacacgaa tittgggcca ggcacagtgg cttatgeotg taatcccage actttgggag 4080

ggecegaggtg gatggatecac aaggteagga gittgagace agectggeca atatggtgaa 4140

acceigtcic tactaaaaaa tacaaaaatt agetgggegt ggtogeacya gectgtaate 4200

ctggetacte tggaggetaa ggcaggagaa tegettgaac cggggaggea gaggitgecag 4260
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SEL PCT 012.5125 <400> 4 tatgtatata tacacacata tgt atatata cacacatatg
tatatacgta tatatgtata 60 tatacacaca tatgtatata cgtatatatg tatatataca

cacatatgta tatacgtata 120 tatgtatata tacacacata tgtatat
tatatacaca catatgtata 180 tatgtatata tacacacata tgtatat
tatatacaca catgtgtata 240 tatatataca catatgtata tatgtat
tgtatatatg tgtatgtata 300 tatacacaca tatgtatata tacacat
tacacacat a cttat atata 360 caca ata cacat at
<211> 832 12> DNA <213 % @Ré%g‘g%> < 21> m s
(1).. (é@@oca@%’@gwwfwﬁmwocﬂe %@%ﬁ@agﬁaag%ﬁ fetcagat
1453100 <400> 5 tatattacta tatatacaat atacatatta ctatat
t at at aPAPEABG2 AFEEIAAAALRIRIPAARACAYIGE 233akena! agroliHt

acg tatatatgta
acg tatatatgta
ata tacacacata
ata tatgtatata

gta taca 394 <210> 5

ndi ng <222>
@Bb 1452269 to

atac cat gt attac
t 438t at acaat

atacatatta 120 ctatatatac catatattac tatatatatc tactatatat attactat at
at acaagacigicimnatyeeicaga tscalifacaciyoggaitoteatiate getepaceanit 44t a tatattacta

tatatatact 240 atatattact atatatacac tatatattac tatatat

aca caat at at at

at t act atttccBOCigBaigbet SiGHICIREARY0ARAST Abcatsatrh tgeacgggca a#5@t a t at at acaat

atatattact atatatacta tatatattac 360 tatacatact atatatt
aat at atHaggdittiacagtabactdaibecadatcot2l capetiticricmictaytt U680

act ctatatatac
ata ttactatata

tactatatat tactgtatat acaatatata 480 ttactaaata tacacaatat atattactat
at at acattefcchabadigdqict argtoricdd tetéttcadbygtcatgaag gacaaggtty 4620

gagaagtttg ccetegigag tetgatgagg gattgggtgg 4860

<210> 27
<211> 3354
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(3354)

<223> MAR X_S29 of chromosome X

<400> 27
gatcccitia taaaaccaca atataatgga gtgctataat ticaaacagt gittggtctg 60

ctggeagagt ggtcatteta acageagtea cagtagagta gaaataagac tgeagtatat

120

ctaaggcaaa aagetgaggt ticaggaget tgaaggtasa gaggaagaaa gaaatgggaa 180

tgggaattgy aaagacaaat atcgitaaga gaaaattyct titaggagay gggaaagaat
ctatgtgtac ttaagactat ggaatcaate ccatttaage tgggaaacta gtticatata 300

taactaataa attitattta cagaatatct afttacctga tctaggcettc aagccaaagg 360

240

gactgtgtga aaaaccatca gttctgteat attcctaaaa aaaaattaaa aagttaaaaa 420
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cacattatat atgactatat atacacacta tatatattac tat at'at aca caat at ataa 600
ctatatatac acagtataca tattactata tatacacaat atatatatta ctatatatac 660
actatatatt actatatata cacaatatat attactctat gtatacacta tatatattac 720
tatat ataca gaat atatat aactatatat acactatatt actatatata ctatatatta 780
ctatatgtac tatatatatt actatatata ctatatatta ctatatatac ac 832 <210> 6 <211>
350 <212> DNA <213> Honp sapiens <220> <221> nisc_binding <222>
(1)..(350) <223> MAR of human chro OlgFZ mgenom C contlg 831495 to 831844
<400> 6 aatatataat atataaatat teek t aat at attaat at attatattat 60
at t act tapatpaateniaagantic tﬁt@ﬁmﬁi&‘!&%@at@%ﬁ agtasitalt cacaicallat 480 at cat at t aa 120
atattatatt aattaaatat taataaatat attatattaa tatatttata tattaaacct 180
at aac atcriaitogatgeEatactta tiicctatnatiageoasa egesaagiamettacatita af4dt at acaat a 240
tatatttata tattatataa tatattatat gtatttatat attatatatc atatattata 300 Seite
6 SEL &Miita@dR g8ER5!gid gttttaayatoyttsactaat tattigttagdivagatanat GBhtatttat attatatata
350 <210> 7 <211> 386 <212> DNA <213> Honp sapi ens <220> <221>
m sc_biAghzggot te2dlett(tdataged8Glagaaaatga aaatcaitag tgaactgtat 660

aaaatagatc atacttitty aaagaatcag actgaagttt ccgaaaaaaa gaagtaaget 720

tcaatgaaaa ggtaagtgaa titagcattt actcageate tactatggac ftaacaccta 780

acagtagata atctgaaggc aaacatattt gtatagggac tgcagaaiga tagatgataa 840

atatcatcic tictattiga atgaatattt tttcaaatet ttcacacaca gtggtttget 900

atggaaagat tigtagtaca ttaaacaaat ctyaagatgg agttagaaag cttaggctat 960

gitttgagca caacatataa tttctctgtg attgtttett catctttcaa atgaggttac 1020

tgtgaagatt aaatgagata actaaatgat gataaaataa tgtaaictta gcageacctt 1080

atitaatctg tgcaacaact ctgtgaagtg agtagggcte agcttcagte acttetotge 1140

catttattaa ctaagatagt tiggaaagtt acceatctct tcagetgtaa aatgatgagg 1200

atcataccta tttatgggy cigcettitag gtacaaatat acaggcaage actitgttaa 1260

tactaaagca ttacaccaat tagttttact citticcatt cacacatgaa attaatgtaa 1320

tcagaatict gtagattace taaatctict gttaacacgt gatatgeagt tcaggttaaa 1380

tgtcagitga gttaccaaag cacatacata cicaccaccec tatccaaate tacaagecte 1440

ccagtttgte ticactattt tggttaaatt aatatgaatt cctagatgaa aatttcacty 1500

atccaaatga aataaaaaat atattacaaa actcacacct gtaatctcaa catttiggga 1560

ggccaaggea ggtagatcac ttgaggecag gagttcaaga ccagectgat caacatggtg 1620

aaaccctgtce tctactaaaa atacaaaaat tagccaggtg tggtggeatg fgectgtagt 1680

cctacetact cgggaggetg aggcacaaga ategettgaa tgtgggaggt ggaggitgca 1740

gtgacctgag ategtgecac {geactecag cctaggcaac agagtgagat catgigtcat 1800

atatatatat atatatatat atatatatat atatatatac acacacacac acatatatat 1860

atacacatat atatacgtat atatatatat gtatatatat acatatatat acatatatat 1920
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<223> MAR of human chronpsone 1, genonic contig; 1447225 to 1447610

acatttaatt taattatata ctgctatata taattaaatc tatatatcta tataacttat
aatttatttt aatttaatta tatatactat atagttatat atacatatat gtaattatat
atagtataat tatagtatat atgtatatat aatgtaagta aatatatagt atatatttat
atatactata tatttataca tatgtcttta tatatactaa tatatataca cat atgtaat
atgtacatat ggcatatatt ttatagtgta tatatacata tatgtaatat atatagtaat
atgt aaatat atagtacata tttaattata tggtaatata tacacatata tgtaatatgt

gtattatagt acatatttta tagtat 38GH2RO0P082.532%1> 585 <212> DNA <213> Hono

sapi ensiatsgRePatSeitdw)t dtdbilatRChattdabiRigogeadiiggteee _1980di ng <222> (1). ;1(() 885%3
< >

60

120
180
240
300
360

<223> MAR of human chronosone 1, genonmic contig; 4955365 to 4955949

at acacagaigtafoanfgasda GigRtaitas abicatastiakataydcacatanpigt 2@aacat at g
t ant atata tactatatat acacacatat acacat at gt ant atatat actatatata

cacac ata?gc%cﬁéétfog%éﬁﬂé@tt@@h@ﬁé‘héét@aﬁéq”é ﬁlﬁaﬁﬁa@@%ﬁ’éﬁaac 2qgptatgtac

gtatata ataca Cacatataca catatgtacg tatatattat atatacacac

e SRRt OB e bR BB AR Al |0, 200011 2
R T L R P e
acat al Q8 o8 AAIERE atiiHathE HRaaRi R T iiRass Han A 4R ! 3bghat act
acctacatat aatgaaatat tagcagcatc tatgtaacca aagttacaca gigaatttgg 2340
gccatccaac actttgagea aagtgttgaa ticatcaaat gaatgtgtaa teatttactt 2400
actaatgcca atacacitta aggtaatcit aagtagaaga gatagagttt agaafttttt 2460
aaattiatct ctigtigtaa agcaatagac ttgaataaat aaattagaag aatcagtcat 2520
tcaagccace agagtatity atcgagattt cacaaactct aactitctga tacccattct 2580
cccaaaaacy tgtaacctec tgtcgatagg aacaacccac tgcagggaty titctegtgg 2640
aaaaagyaaa titctitige attggttica gacctaactg gitacaagaa aaaccaaagg 2700
ccattgcaca atgetgaagt actittitca aatttaaaat ttgaaagttg ttcttaaaat 2760
ctatcatita itttaaaata cggatgaatg agaaagceata gatttgataa agtgaatict 2820
tftctgcaat ctacagacac ttccaaaaat cactacagac actacagaca ctacagaaaa 2880
tcataaataa acaagtgcta gtatcaatat ttfiaccaaa aaatggeatt cttagaattt 2940
tttataggct agaaggtity tacaaactaa tctgecacgg attttaaaat atgagtgaat 3000
aaattatatt gcaaaaaaaa tcaggttaca gagaactgge aaggaagact cttatgtaaa 3060
acacagaaaa catacaaaac gtattittaa gacaaataaa aacagaactt gtacctcaga 3120
tgatactgga gattgtgtig acatattage attatcactg fctigctaaa acataaaaat 3180
aaanagatgy aagatgaaat tacaatacaa atgatgattt aaacatataa aaggaaaata 3240
aaaattgtic tgaccaacta ctaaaggaay acctactaaa gatatgccat ccageacatt 3300
gecactctac atgtggtictyg taaaccagea geatagggat ccictageta gagt 3354

<210> 28
Seite 33

60

120
180
240
300
360
420
480
540

<400> 7



at at ataccc atacacatac gtatatacgt acatatatat acgta 585 <210> 9 <211> 772
<212> DNA <213> Honp sapiens <220> <221> misc_binding <222> (1)..(772)
<223> MAR of human chronosone 1, genomic contig; 5971862 to 5972633 Sete 8
SEL PCT 012. ST25 <400> 9 agtaaacata tatatagtaa atatatatag tgtatatata
gt aaatatat atagtgaata 60 tatatagtgc atatatatag tgtatatata gtaaatatat
agtgtatata tatagtaaat 120 atatatagtg tatatatagt aaatatatat agtaaatata
tatatactat atatagtaaa 180 tatatatata ctatatatag taaatatata tatagtatat
atatagtaaa tatatatata 240 gt at 8EhtPGT 83¢-8d4Pat a tat atagtat atatatagta
aatatatata tagtatatat 300 agtaaatata tatagtatat atatagtaaa tatatatata
gt at at a2at> &ji7faaat ata 360 tatatagtat atatatagta aatatatata tagtatatat
atagtaaata tatatagtat 420 atatatagta aatatatata gtatatatat agtaaatata

t at agt apdg> adfgbagt aaa 480 tatatataca ctgtatatat atagtaaata tatatacact
gtatatatat agtaaatata 540 tatacactgt atatatatag taaatatata tacactgtat
at at at agy @ apdmb ahpikas 600 cagtgtatat acatagtaaa tatatataca ctgtatatac
atagtaaata tatatacact 660 gtatatacat agtaaatata tatacactgt atatacatag
taaatatata tacagtgtat 720 atacatagta aatatatata cagtgtatat acatagtaaa
tatatataca gt 772 <210> 10 <211> 304 <212> DNA <213> Honop sapi ens

<220>

<221> misc_hinding

<222> {1}.(677)

<223> MAR of chromosome 1 genomic contig; 12803267..12803943

<400> 28
ttatatagta tatataatag tatatatiat atagtataca taatagtata tattatatag 60

tatacataat agtatatatt ataatataca taattgtata tatcatatag tatacattat 120
agiatatatc atatagtata cattatagta tatatcatat agtatacatt atatagtata 180
tatcatatag tatacattat agtatatatc atatagtata cattatagta tatatcatat 240
agtatacgta atagtatata tcatatagta tacgtaatag tatatatcat atagtatacg 300
taatagtata tatcatatag tatacgtaat agtatatatc atatagtata cgtaatagta 360
tatatcatat agtatacgta atagiatata tcatatagta tacgtaatag tatatatcat 420
atagtatacqg taatagtata tatcatatag tatacgtaat agtatatatc atatagtata 480
tattatatag tatatatcat atagtatata ttatatagta tatatcatat agtatatatt 540
atatagtata tatcatatag tatataitat atagtatata tcatatagta tatataatag 600
tatatatcal atagtatata taatagtata tatcatatag tatatatact atactatatt 660

atatatagta tacataa 677

<210> 29
<211> 332

<212> DNA
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<220> <221> m sc_binding <222> (1)..(304) <223> MAR of human chronosone 1,
genom ¢ contig; 6221897 to 6222200 <400> 10 Seite 9 SEL PCT 012. ST25
atatataata tatataata tattatatat aatatataat atatataatt atattatata 60
ttatatataa tatattatat attatatata taatatatat tatatattaa atatatatta 120
tatatataat atatattata tattaaatat atattatata tataatatat attatatata 180
atatatataa tatatattat atatatatta tatattatat atatatatta tatatatata 240

atatatataa tatatattat atataatat %@Lﬁéﬂﬁ%ﬁi& taatata tataatatat 300 atta
304 <210> 11 <211> 311 <212> > api ens <220> <221>
m sc_bi ndf <222> (,1%%. (311) <223> MAR of human chronpsonme 1, genomc
contig; @%&ﬁ’nﬂ%s@m 41 <400> 11 tatatataat atttatatat aatattcatg
tatttatata taaatattta tatatttata 60 tataaatatt tatatattta tatataaata
tttatatatt tatatataat atttatacat 120 tatatataat atttatatat tatatataat
atttatatat aatatttata tattatatat 180 aatatttata tatttatatg tataatatat
attttatatZ2lgtatgtata atatatattt 240 tatatatgta tgtataatat attttatata
tgtatgtata atatattatt atatataata 300 tataatttat a 311 <210> 12

<221> misc_binding

<222> (1)..(332)

<223> MAR of chromosome 1 genomic contig; 13079684..13080015

<400> 29
ttaatiatat tatatatatt atataattat atattaatat atattaatta tattatatat 60

attatataat tatatattaa tatatattaa ttatattata tatattatat aattatatat 120
téatatatat taattatatt atatatatta tataattata tattaatata tattaatiat 180
attatatata ttatatatta taattatata ttatataatt afaatatata tgttaatata 240
atatatataa ttaatatata attaaaacta tttaattata tgtatattat atataataty 300

tattatttaa ataataaata tattatttat at 332

<210> 30
<211> 479
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(479)

<223> MAr of chromosome 1 genomic contig; 15682296..156882774

<400> 30
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<211> 302 Seite 10 SEL PCT 012. ST25 <212> DNA <213> Honp sapi ens <220>
<221> m sc_binding <222> (1).(302) <223> MAR of human chronosone 1, genomc
contig; 15088789 to 15089090 <400> 12 atataatata tatattatat atataaatat
at at aaatat ataacatata tattatatat 60 aaatatatat aaatatataa catatatatt
atatatataa atatatataa atatataaca 120 tatatattat atatataaat atatataaat
atateacata tatattatat atataaatat 180 atattatata tttatatata taatatatat
aaatatataa tatatattta tatatataat 240__at atataaat atataatata tatatttata
tataatatat ataaatatat aatatataat F9oPCa0136912%210> 13 <211> 461 <212> DNA
<213> Hewsagtapateistatatag tetatedata cappiscatsitatgiaugat atatatalat 1)60 (461) <223> MAR of
human chronosone 1, genomi c contig; 6791827 to 6792287 Seite 11 SEL PCT
012. ST2Scasgiabat dtstatagtatatatdata dacaagiacat tatatatagicaiatatatat adPdt at at t at at at aca
catatataat 60 atatattata tatacacata tataatatat attatatata cacatatata
at at at atdcaadid0at atatatagta tatatatata caagtacata tatatatagt atatatatat 180

acaagtacat atatatagta tatatatata caagtacata tatatatagt atatatatat 240

acaagtacat atatatagta tatatatata caagtacata tatatatagt atatatatat 300

acaagtacat atatatatag tatatatata tacaagtaca tatatatata gtatatatat 360

atacaagtac atatatatag tatatataca tatatacaag tacatatata tagtgtatat 420

atatatatac aagtacatat atatacttgt attagtatat atatatatat atacaagta 479

<210> 31
<211> 531
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1}..(531)

<223> MAr of chromosome 1 genomic contig; 15694611..15695141

<400> 31
tataatatat ataatacata atagatatat tatattatat aatagatata taattataaa 60

cataataata tataatgaat ataatataaa ataaatataa tagaatatat aatatatcta 120
ttaigtatta tatattatat atgtttatat ataatataat tatatatgtt tatatataat 180
ataattatat atgittatat ataatataat tatatatfat atattataga tataatatat 240
aatatactat atattataga tataatatat aatatactat atattataga tataatatat 300
aatatactat atattataga tataatatat aatatactat atattataga tataatatat 360
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tatatacaca tatataatat atattatata tacacatata taatatatat tatatataca 180
catatataat atatattata tatacacata tataatatat attatatata cacatatata 240
atatatatta tatatacaca tatgtaatat atattataca cacacatata atatatatta 300
tatacacata tataatatat attatatata catatataat atatattata tatacacata 360
tataatatat attatatata cacatatata atatatatta tatatacaca tataatatat 420

aat at ataca catatataat atatatatta tatatgcaca t 461 <210> 14 <211> 572 <212>
DNA <213> Honpo sapi ens <220> <2§é 15@%5@35 <222> (1),.(572) <223> MAR
of human chronosone 1 enom c C to 164&% <400> 14 atattat aat
t at at at@atata&taétahatt@éaqa@g a@éa@@tata&ta fatattaia oetalaaleht 42060 ttt at at aat
atatatatta taattaatat attatatata atatafatat tatatataat 120 atatatatta

t at at at atabtatdthatatattmta tdiatoteda atatettgle deltaiaiat antataliphaddPa 180 tatattat at
ataatatata atatatataa tatattataa tataatatat ataatatata 240 atataatata

t at aat ajtattatatd BbEAsild tAbikabbatabimtatt gintatatat t at ab34tat 300 Seite 12 SEL PCT
012. 8125 aatatataat atatataata tataatataa tatataatat atataatata ttataatata
360 atatatataa tatataatat aatatatata atatataata taatatataa tatataatat 420
atatttagimst apttattaa ttatttgtta tatatttatt aatatataat atataatata 480
tttaatatat tataactata tattatatta taattatata tattatatat atacaattat 540
aattatatpif abgtatact tataatatat at 572 <210> 15 <211> 357

<212> DNA

<243> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(378)

<223> MAR of chromosome 1 genomic contig; 886276..886653

<400> 32
tt_atattata tatcttacat aaattatata tatatattac ataaattata tacaatataa 60

attatataca atataatita tatataaaat ataaattata taaataattt atatataaaa 120
tataaattat ataaataatt tatatataaa atataaatts tgtataaaat ttatatataa 180
aatataaatt gtgtataaaa ttatatataa aatataaatt gtgtataaaa tttatatata 240

aaatataaat fatatataat ttatatatta taatataaat tatatataat atatatcata 300
aaatataaat tatatataat atatatcata agatataaat tatatataat atatatcata 360

agatataaaa tatataat 378

<210> 33
<211> 595
<212> DNA

<213> Homo sapiens
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<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(357)
<223> MAR of human chronosone 1, genom c contig; 1842332 to 1842688 <400>
15 tatatctata tatatctata tatatataat atagataata tctatatata taatatagat 60

aatattatct
at at at aaaa
t at aat at ag
atctatatta
agat aat att
<211> 399

<221> m sc

atatataata tagataatat tatctatata taatatagat aatattatct 120
ttatattata tctatatata ttatatatat aaaattatat tatatctata 180
ataatatcta tatataaata gataatatct atatatataa tatagatatt 240
tagatataga taatattatc tatattatag atattatcta tatataatat 300
atctatatta tatatataat aEhféil®¥ - Stabctafaat attatct 357 <210> 16
<212> DNA Seite 13 SEL PCT 012. ST25 <213> Honp sapi ens <220>

bi nding <222> (1).(399) <223> MAR of human chronpbsone 1, genom c

contig; 2309560 to 2309958 <400> 16 attatatata atatatatta tatattatat
at at caagezZ(ycagat ataa tatataatat 60 atataatata tataatatat attgtatatt

at at aat at a

taatatatat aatatatatt 120 gtatattata taatatataa tatatataat

at at at t gtzptaniied alaimng at ataatat 180 atataatata tattgtatat tatataatat

ataatatatg

taatatatta tgtaatatat 240 tatataatat atattatata ttatatataa

tatatattagymet ahagosia tattacataa 30D

<223> MAR of chromoseme 1 genemic contig; 3326732..3327326

<400> 33
aaaatatata aatatatata aaaatatata aaaatatata aatatatata aaaatatata 60

aatatatata aatatatata aaaatatata aatatatata aatatatata aaatatataa 120

atatatataa aatatatata aatatatata aatatatata agaatataaa tatatataaa 180

aatataaata tatataaata tatataaaaa tataaatata tataaatata tatagatata 240

tagatatata tazatatata taaatatata aatatatata aatataiata aatatatata 300

aatatataaa tatataaaaa tatatataaa tatataaata tatatanata tataaatata 360

taaaaatata tataaatata taaatatata taaatatata taaatatata tatagatata 420

tataaatata tatatatata aatatatata aatatatata taaatatata taaatatata 480

tatatatata taaatatata taaatatata taaatatata tataaatata tataaatata 540

tataaatata tatataaata tatataaata tatatataaa tatatataaa tatat 595

<210> 34

<211> 738

<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(738)
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tatattacat atattacgta atatatgtta tatattacat ataatatata acatatatta 360
cgtaatatat gtaatatatt acatataata tatacatta 399 <210> 17 <211> 394 <212>
DNA <213> Honp sapi ens <220> <221> misc_binding <222> (1). (394) <223> MAR
of human chronosone 1, genom c contig: 2231759 to 2232152 Seite 14 SEL PCT
012.8T25 <400> 17 atatatactt ataaattata tacttatata tacttataaa ttatatactt
atatatactt 60 ataaattata tacttatata tacttataaa ttatatactt atatatactt.
ataaattata 120 tacttatata tacttataaa ttatatactt atatatactt ataaattata
tacttatata 180 tacttataaa ttatatSdt PCAtHRA Bt ataaattata tacttatata
taattataaa 240 ttatatactt atatataatt ataaattata tacttatata taattataaa

t t at at ae223300ARatfathatraastmatiqgeatonat achtay 44 &b atta 4488453t aaa tt at at acat
atataattat 360 aaattatata catatataat tataaattat atac 394 <210> 18 <211>
387 <212> DNA <213> Honp sapi ens <220> <221> m sc_binding <222>
(1)..(387) <223> MAR of human chronosone 1, genom c contig; 7406524 to

7406910459003 18
ataatagata atatatatta tatgatagat atataatata ttatataata tataatatat 60

tatatatcta tcatataata tatataatat ataatatatt atatatctat catataatat 120
aatatatata atatataata tatatcatat tatattgtat ataatatata tcatattata 180
tigtatataa tatatatcat attatatigt atataatata tatcatatta tattgtatat 240
aatatatatc ataftatatt gtatataata tatatcatat talatigtat ataatatata 300
tcatattata ttgtatataa tatatatcat attatatigt atataatata tatcatatta 360
tattgtatat aatatatatc atattatatt gtatataata tatatcatat tatattgtat 420
ataatatata tcatattata ttgtatataa tatatatcat attatatigt atataatata 480
tatcatatta tattgtatat aatatatatc atatattatc tattatattg tatataatat 540
atattatata ttatctatta tattgtatat aatatatatt atatattatc tattatattg 600
tatataatat atatiatata ttatctatta tatigtatat aatatataat aaatatagta 660
tatataatag ataatatata gtatatatga tatattatat atactatata ttatatatca 720

tatatactat atactata 738

<210> 35
<211> 386
<212> DNA

<21 3> Homo sapiens

<220>
<221> misc_binding
<2225 (1)..(386)

<223> MAR of chromosome 1 genomic contig; 5423067..5423452
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tatattatat ataatatata ttatatataa tataaataat atatattata tataatatat 60
aaataatata taatatataa ataatatata atatataata tataaataat atataatata 120
taacat ataa ataatatata taatatataa ataatatata taatatataa ataatatata 180

t aat at at aa aaat atataa tatataatac atatataaat aatatattat attatatatg 240
atacataata tattatatat aatatattat atgatacata atatattata tagaatatat 300
tatataatac ataatatatt atatagaata tattatatga tacataatat attatatgat 360 Seite
16 SEL | ECT 012. ST25 acataatata ttatatataa tatatta 387 <210> 19 <211> 370
<212> DNA <213> Honp sapi ens <228EL BE18146E25bi nding <222> (1)..(370)
<223> MAR of human chronosone 1, genomi c contig; 9399572 to 9399941 <400>
19 catatataca tatatacaca tatatacaca tatatataca catacatatg tacacetata 60
tatacacata tgtatacaca tatatacaca tatatacaca catatataca catatataca 120

cacat at ah@pecagsmt at at a cacat at ata cacat at aca cat at at aca cat at at aca 180

t at at ac gathRtAbabAaiatdtAERMIE haakREE RERtAbAbAARE aeat atatac 240
acatatatac acatatatat acacatatat acacatatat acatatatac acatatatat 300

acat at atac AL Al AbiAbaLoI ARt IAbAA3RAC 1803t at acac 360
at acat at act <ﬁ%> ggt’a <%1> 377 <21%?%NA <%§%> Hono sapi ens
taaatatata {itatataaa tatataaata tatattiata taaatatata aatatatata 180
aaatatataa atatafattt atataaatat ataaatatat ataaaatata taaatatata 240
tattttatat aaatatataa atatatataa aaiatataaa tatatataft ttatataaat 300

atatagatat atataaaata tataaatata tataltttat atatttatat ataiaaatac 360

atatatt{ca tatatcacat atatga 386

<210> 38
<211> 584
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(584)

<223> MAR of chromosome 1 genomic contig; 5805559..5806142

<400> 36
taaatatttt taaaatatat atatttiata atatataatt tatattataa igtgtacata 60

atatatatta taatataata tatataatac tgtatattat attatatata ttataatata 120
taftaltata tattatatla tatataatat aatatatatt ataatatatt atattataca 180
tattataatg tattataata tatattatat tatatattat aatatatatt atattatata 240
ttataatata tattatatta tatattataa tatatattat aitatattat atatattata 300
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<220> Seite 16 SEL PCT 012.ST25 <221> m sc binding <222> (1)..(377) <223>
MAR of human chronobsone 1, genom c contig; 12417411 to 12417787 <400> 20
attatatata atacatataa ttatatattt atatataaat tataataaat acatataatt 60
atatatttat atataaatta tatataataa atacatataa ttacatatat ttataaatta 120

t aat aaatac atataattac atatatttat atatgaatta tatataataa atacatataa 180
ttatatatat ttatatgtag attatatata aatatatata atttatatat ataataatat 240
atataattta tatatataat tatatatata ataaatatat ataatttata tatataatta 300

tat at at aat aaatatataa faatatatat abbfiak @1é4Stdbaattata tatataataa 360

at at at atahacatottataatagitat tapatoatap attataatnt gtatietept acatetatapNAG& 213> Honmo sapi ens
<220> <221> m st binding <222> (1).-(1524) <223> MAR of human chronosone 1,
genom c {aatatatty tahtt3B0histaalitiaslttaaisostattdi atotaadaiat a420 t at aaat at a
taaatatata taaatatata aatafatata aatatatata 60 aatatataaa aatat ataaa

t at at at agRafgaitdtat-aaa dtatasdtRaeangotit agaeittatb?iatidei4d® 17 SEL PCT 012, ST25
tat at aaata tatataaata tataaaaata tataaatata taaatatata aaaatataca 180

aat at at agmtéAhedReBtAt aRtRbalAhatatRha tabRlEt ARGkt agapaat atatata 240

atatgatata tataatatgt attacatgta atatataica taat 584

<210> 37
<211> 345
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(345)

<223> MAR of chromosome 1 genomic contig; 10802644..10802988

<400> 37
tgtatatata tactatatat atactatata tatagtgtat atatatacta tatatatact 60

atatatatag tgtatatata tactatatat atagtatata gtatatatag taatatatat 120
atatagtata tatatacact atatatagta tatatagtat atatatattg tgtatatagt 180
atatatatag tglatatata gtatatatat attgtatata tagtatatat attgtgtata 240

tatagtatat atatagtata tatagtatat atagtatata tatagtatat atatactata 300

tatatagtat atatatattg tatatatata ctatatatat agtat 345

<210> 38
<211> 474

<212> DNA
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t at at at aaa
t at at aaat a
tatttatgaa
at at aaat at
gaat at at at
t at aaat at a
aat at at at a

t at at at aaa
t at aaaaat a
t aaat at aagd
at at aaat at
aagtatttat
t at at at aaa
t aaat at at a

aat at at aaa
t at at aaat a
aat at at aaa
at at at aaat
aaat aaat at
aat at at aaa
t aaat at at a
tat at at aaa t at at aaat a
aat at aaata tataaatata tataaatata
t aaat at<@tl 3>t Bamoagaptienst aaat at at a
t aaat at at a aat at at aaa t at at aaaaa
tat at aacaa t at at aaat a t aaat at at a
tat at at aaa t at at aaat a t aaat at aaa
at at at aaali> gt at aaat at at at aaaaat
aacaat at at aaat at at aa aaat at at aa

at at aacaat - ghidt appidalg aaat at at at
tatat aaata tataaatata tatataaata

t aaat at@tzg> 6@.{ 3&#&?&& aat at at aaa

t aaat at at a aat at at at a aat at at aaa

t aaat a@g% UAAR! GRRHBmIRbARA

aagat at at a aat at at aaa gat at at

aa tatat

t at at at aaa
t at aaat at a
t at at at gaa
at aaat at at
gaat at at aa
t aaaaat at a
aat at at at a

t at aaat at a
aatatatata
t at at aacaa
t aaaaat at a
aaat at at at
at at aacaat
caat at at aa
at aaat at at
t at at aaat a
t at at at aaa
t at aaat at a

t at at aaaaa
taaatatata
t at at aaat a
acat at at ac
at at at aaaa
t aaaaat at a
aat at at aaa

t at aaat at >Eaf4daé B- §T3§t aaat at a

t aaat at at a
aat at at at a
t at at aaat a
t aacaat at a
aaat at at aa
at at aaat at
at at aaat at
aaat at aaat
t at aaat gt a
t at at at aaa
t aaacat at a

t at aaat at a at at at aaat at at 1524 <210> 22 Seite 18 SEt _

664 <212> DNA <213> Honp sapi ens
<400> 38

atattatata taatataatt ataictataa ttatatatta tatataatat aattatatat
ctataattat atattatata taatatatat tatatataat atataattat atataattta
iataatataa tatataatat ataattatat ataattatat aatataatat ataatatata
attatatata atttatataa tataatatat aatatataat tatatatatt tatataatat

aattatatat aatatataat {atatataat ttatataata taattatata taatatataa 300

<220>

80

120

240

ttatatataa tttatataat ataattatat ataattatat attatatata atitatataa 360

tataattata tataatatat aattatatat aatatataat tatatataat tatatataat

atataattat atataattta tataatataa ttatatatta tatatattat atat

<210> 38

<211> 483
<212> DNA
<213> Homo sapiens
<220>
<221> misc_binding
<222> {1)..(483)

<223>
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474

MAR of chromasome 1 genomic contig; 2509163..2509645

180

420

t at at at aaa
taaatatata
t at aaaaaat
at at at aaat
aatatatata
tat aaat ata
t at at at aaa
t aaat atat a
taaatatat a
taaatatata
t at at aaaaa
t aaat at aaa
at at at at aa
at aaat at at
at at aaaaat
at aaaaaat a
taaat at at a
t at at aaat a
t aaat at at a

rﬁi%tc’z’:%ggqa{mb%ﬁ?ﬁ@%w aaat at at a

aga tatataaata tataaagata
PCT 012. ST25

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

< 211>



<221> m sc_bi ndi ng

<222> (1)..(664) <223> MAR of human chronosone 1,

genom ¢ contig; 1398763 to 1399426 <400> 22 acacat at at at at aaaata
tatatatata cacacatata tataaaatat atatatatac 60 acacatatat ataaaatata
tatatacaca catatatata aaatatatat atacacacat 120 atatataaaa tatatatata
cacacatata tataaaatat atatatacac acatatatat 180 aaaatatata tatacacaca
t at at at aaa atatatatat acacacatat atataaaata 240 tatatataca cacatatata
t aaaat at at at at acacac atatatataa:ﬁﬁigggﬂgﬁgsggg tacacacata tat at aaaat
at at at at ac acacat at at aaaatatata c t at at aaaat at at at at ac
acatatatat aaaatatata tatacacata tatataaaat 420 atatatacac acatat at at
aaaatatata tatacacaca tatatataaa atatatatat 480 acacatatat ataaaatata

tatatacaca tatatataaa atatatatat atacacatat 540 atataaaata tatatacaca
cat at at &480%a#fl at at at atacacacat atatataaaa 600 tatatatata cacatatata

t aaaat atasaiscatasdelataai egtaitatatantagiatat atagtiatagdetatagiah 681 <210> 23 <211>

1428 <212> DNA Seite 19 SEL PCT 012.5T25

<213> Hono sapi ens <220> <221>

m sc_hi aditimpata 2#gata(dy tttafata? &jatal2gBrtakiRaath tharadaatehr t2tbsone 2, genomic
17840365 to 17841792 <400> 23 aaatattat atattatata ttatatatat

t at at at atdftafitatdthadctattataatdtat sttatéiaa tdtalghaticdttatddtat ati8tat tatatattat
atatttatat ataatatata tctaatatat 120

contig;

ataaactata tataatatat aatatgtact attataatat ataaactatt ataatataat 240
atataaacta ttataataca tazactatta taatatatat aatactatgt atacatatat 300
tacattatgt acatactaca ttatgtatta tgtatgtata tatacacaaa atacataata 360
tataatagta ttatataata gtatatatag ttataatata tagtataatt acaatatata 420

atatggttta tatattatat atagtataat acaatataac ataatactat tatatataaa 480

cta

<210> 40
<211> 641

<212> DNA

433

<213> Homo sapiens

<220>

<221> misc_bkinding

<222> (1).(641)

<223> MAR of chremosome 1 genomic contig; 2776349..2776989

<4(0> 40

tgitatatat atataacata gatattatat atacatgtta tatatataac atagatatta 60

tatatacatg ttatatatat aacatagata ttatatatat aacatagata ttatatatac 120

atgtiatata taacatagat attatatata catgttatat ataacagata ttatatatac 180
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atattagata taatatatat ctaatatata tatattttat atatataata tatctctaat 180
atatatattt tatatgtata taatatatct ctaatatata tatattttat atgtatataa 240
tatatctcta atatatatat tttttatata taatatatct ctaatatata tattttatat 300
atataatata tatctaatat atataatata tatattagat atatataaaa tatatatgat 360
atatttatta tatatataat atataatata taatatatat attatattat atacatatat 420
attatataca atatatatta tatatatttt atatacatta tatattatat ataftttata 480
tacaatatat attatatatt ttatatacaa tatatattat_atatatttta tatttttata 540
tacaatatat attatafata ttttatatatSEaPeT P& atatattt tatataatat 600
at at t abajtiatdtatascatigat atintatats tatoltatatateaceiage teatatalt 240 at at at tata 660
ataaattata atatttttta tatatataat atgtatttta tatataatat attataatat 720
at at t t gatatathatatatatat atgtampdttataatat atancatgtt tafateatatt t 30 aat at at at 780
tttatattat aatatattat aatatatatt ttatatataa tatattataa tatatatttt 840

at at at apiRalat tAitaRhbatabddihla 4aicatitat sttdtateg tibtitgtanat 360 at at t at aa 900
tatatatttt atatataata tattatcata tatatattaa atatatattt tatatataat 960

at attart&ﬁfaa@é@ét@ﬁ_lggétt@c 1RRLRt aktlathht atAbejta tadptaaitt 420 at at atatat 1020 Seite
20 SEL PCT 012.ST25 tataatatat attttatata taatatatta taatatatat tttatatata

at at at pg%a@at%%g%ata%ﬁ@ %@Egﬂaﬁ&{;@h%@%a@laﬁi gha@bgat afsat ttta tat at aat at

aat at a ttalatataa talattataa tatatatttt atatataata tattataata

L1t ARG e e e L e ataa tatatatitt
2t toat CATR=igg e et fefifod MifiaotloAlaiM el PB00TEN catatata 1428

<210> ef'acg a é\Lt>atg'gc%%ataﬁ%%%gta%té@tgﬁ aHom) Sapl enga 1 <220>

<210> 41
<211> 745
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{745)

<223> MAR of chromosome 1 genomic contig; 2858703..2859447

<400> 41
atattiatat atgtaataat atatzatata titatatgta ttigtatatg taataatata 60

tatataataa aatatgtaat aatatataat atatftatat ataaatatat tatattatat 120
atatattatt atatitataa tataatatat atttatatta tatattataa atatatatta 180
tataatatat attataaata tatattatat aatatatatt ataaatatat attatattat 240
atattataaa tatatattat ataatatata ttataaatat atattatata atatatatta 300
{aaatatata ttatatitat aatatatatt fiigtatatt atatattata tattataaat 360
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<221> m sc_binding <222> (1)..(4624) <223> MAR 16 of chronosone 1 <400> 24
ggatcttaaa tctattttat ttatttattt ttcatgtggc caataccctc cacccccttc 60
ttctgtctct ttcaacttat tgtggttacc ttgaggctac ctgagacagt aggcttgggt 120
ggggaagt at gcattctaag tgtaaagttt gatgagcttt gacaaatgtc aacccatgta 180
ccagaacatt ttcatcaccc ataaaatctc ccttgtgtca cttgccagtc agtgtctatt 240
ctagtatcca actcctggct ccaagaaacc attgaactgt tttctgtcac tataaattag 300

atttgtcttt tctagagttt catgt aaatg%a%§gtoq? agtactc tttgtgcctg 228 Sl
gcttctgctc aatgt trtt aat | at ttcagtagtt eite
21 SEL g&ﬁ“%éé’%‘é@%ﬁ?ﬁ?&?%ﬁ?aﬁ%tﬁatga a{g aaf%gt c%dtct gtgaat ataccatatt
ctgtcttcca 480 tttatctgtt aqtggatctt tcgttt ctagttttgg gctattgcaa

at aaagc?@ﬁc”@iﬂ)aat?Et‘-%fé‘atftgﬁtatégﬁég@%’éa@aka?gqqaé@gqaﬁtat@iag@bgttt catttcactt
aggaaaat ac 600 ctaagagagg aatt?cacat att aaaaaaa ttttaaaaac tactaagctg

t t ct ccad@iateebt aatadpe agtaage@aé@tﬁta atataata tidlaged etanieaatgaidft t taattgctcc
acattctcac 720 caacacttgg tgcttgttag ttttattttc attgttttca ttgttatgtc

t gt gaggatpandi asetatatyattgtegatata giatateeztadepajoiodt stataamatggb9at get gagceat ¢
agttcacgtc 840 cttataggcc gtttgtatat ctgctttgtg aaatgtctgt tcaaatcttt

t gcct at siatat@iGigHaiattt gfagtdtagtigbsiatiittatdistdtapgatdtttaaditidat gag tt aaaaat at
ttctgataca 960 aatctttcat tatatatttc taatgctttc tcatctatag tttattttct

cat at t clatdatdidPRatesa Gl RtRitatitbGRadag Clatabid thagttabid gabbat g cccaattt at
caagttttta 1080 tatggctctt ttgattatgc ccataatcac attagacttt gcctaaccca
agt t t gcpamtddd Gladtaldks tidtet tttatgettt tatgtagmpa ttttgtagtt ttaggtttta
aaaaagttta 1200 atttatttat ttgagacagg gtattgctct ttacatatac tggagtgcag
tgatgcaatc 1260 atggctcact gcagcctcaa cctcttgggc tcaagcggtt ctcccatctc
agagt cctem-1320 gtagctggcc aggtgcatgc cagcttcaat gtgtttttca tttgcatttce
cctgataatt 1380

<211> 307

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{307)

<223> MAR of chromosome 1 genomic contig; 845522..945828

<400> 42
catatataat atatattacc {atgttatat aggtcatata taacataaat atattacata 60

tatgtaatat atattaaata taaatatata acatatatgt gtaactatat atgtaaatat 120
gtacatatac atatatgtaa atatataata tatatttaca ttatattata taatatatat 180
ttacattata tatttatata tacattatat atatttacat tataaatatt tatataatat 240
atatttacat tatattacat tatataaaat acaatatatt acattataat acattataac 300
agataaa 307

<210> 43
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attgacgttg agcatttttt tcatatatca gttagctatt tgtacgtctt cttttgagaa 1440
acatctattc gggtcttttg cccattttaa agtcagatgg tttgtttgtc agctattgag 1500
ttgtttgagt tccttgttta ttctggatat taccatcttg tcagatgcac agttgcaaa 1560
tttttttttt ctattttgta ggttgtctect ttctctgttg tttcctccgg tatgcagaag 1620
ttttttagtg tgatgtaatt tcatttgtct gtttttgctt ttgttgecctg tactttctta 1680
ttcttatcca aaaaatcttt atctagatca atgtcacgaa gagtttctcc tctgftttct 1740
fcgagtagtt ttttataatt ttgggtat acsﬁ_tlg(gflggéts%aat ctatt tggaattgat 1800
ttttccatgt ggtgagagat cagagtctaa t'c t ggat gt gg aaagctagtt 1860
ttttcagcac catttattga agagactgtc tcttctccaa tgtgtgttct ttgtgccttc 1920 Seite
22 SEL #&71>0897 ST25 gt caaaaatc agttggctgt gcgtggattt atttctgtgt tctctatttt
gttccatt 921980 tctagtttta gccttaaatt taggtctgca attttttttt ttttgtatat
ggt gt gaég‘t >0b# aagagtcaaa gttcattatt tttcatatgg atatgtaatt actccagtac
catcatttag 2100 tttgaatgga ctgtcctttc tccatggaat tacatgggca tcttttgtct
gaaaccasd13>2Hemo sapierg gttt acgtatgtgt atgtttatge atatgttata ggtttaatat
atattaatat 2220 atataatata taatatataa atattaatat gtattatata atatatatta
atatattata 2280 ttatattact atataaataa tattaatata ttatattaaa atattaataa
atatatcata 2340 ttaaatatta tattaattaa atattaataa atatattata aaatatatt
t at at at +z2a>2400 acctataaca tatgcatata cttatttata tataacatgc atgtactat
ttatatatac 2460 aatatatatt tatatattat ataatatatt atatgtattt atatattata
tat cat akgi1-2d6k bindimi gt att tatatattat atatcatata atatatatat ttatattata
tatattatat 25807 gatatataat attatataat gtattaatat atattaaacc tatatttata

attctgg@ﬁzg%p(%(?jictattttg tttcattggt gtctgtgtgt atctaaccct atgccaataa
tgtactatct 2700° taattaccat agctttatag taagctttga aatcagatag tgtatttttt

atcatt ghjfs.2 oféﬁraﬁﬁ%tgfhge gggb{;ﬁw?é E&ntipt 54@374393483644t aat ¢ aget agt cag

tttctgcaaa 2 aagc ttgct tfggaaitat'g tfacatctgt agcatgtact
atccaatatt 2880 <ctagccttta tccacatgtg gctattaagg tttaaattaa ttaaattaaa
atttaattaa 2940 ttaaaattaa aacttaataa ttggttcctc attcacacta ccatatgtca

agtgtt cg£60>3980
aatattatat taaatataat atattaatat ttaatatatt taatataata ttaaataaat 60

atattataaa taaatiataa tatataaata tatattaigt atttatgtat aatatataaa 120
aatiatatat aatatatata tttttataaa tatataaata tataataaat aaatatatta 180
aataaataat aatatattaa atattaatat attaaatalt atatattaaa tataatatgt 240
aatatgaaat atattaaata ttatatatta aatataatat ataatgigaa atatattaaa 300

tattatatat taaatataat atataatatg aaatatatia aatattatat attaaat 357

<210> 44
<211> 323
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(323)

<223> MAR of chromosome 1 genomic contig; 3485830.,3486152
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agccacat at ggtcaatgtc ttggaaaagt caatacagta catttccatt attgcagtaa 3060
gttctgtcaa acagcactat cgtagaccga ttaggagaga actgacttaa cagtattgga 3120
tgctccagtc aatgaacatc tttttttttt tcatttattt cagtagtctc tatagtatat 3180
tatagatttc agtttacata ttttgcatat attttattaa atgtataacg gtagaagtac 3240
tattattgga tgatgtgttc tatagatgta ttttaggtca agtttgttga tagtgttgtt 3300
taaatctcgt atacctcttg atttttttat ttatttgttc tttgaattac tgagacagga 3360
atgttatatc cttaactata tttgtgaat%ﬁﬂf%ﬁinggggé%ccttcagt tctgttaact 3420 Seite
23 SEL PCT 012. ST25 tttgcttagg t a aaact ttcaatctct gccttttaat
tgtagcattt 3480 agaccattta cattcaatgt aattatcaat atcagtttat ttaagtctga
agttgtgcaa 3540 tttttcctct acctatatta taaatctttc tatatacaaa acacatgcta
tgttttctgc 3600 atatgtttta aatgacaccc ggaaagcatt gacactattt ttgctttagg
ttatctt<¥08>3B60 aagatgttaa aaat gagaaa gaaatattct gcatttatcc at acactt at
t at t t getatiatdd 20tatajett tatatetttaagliatiigt atecptatgtitiefatagtc €9tt accaac ttgtatttcc
ttcagcttga 3780 agaacttaca atttcttgta ggacaggtct ctgacaacaa attatctcag
ctttt ctadtgtaBBdittactats aatatamgtitagistaytigtatactatatatttalzaalalat at ttt ¢ actggatatt
gaattttagg 3900 tgataatctt tttttttttg ttagcacttt aaatatgtct tctaatgtcc
t ct t gCtihttify3 Bligtabagithtaaigtabiaghagtiytitaattatatat t 180t at ctctt tgtgtgtgtc
tctctttttt 4020 <ccctctctge tattatgget attttttttt tttttttttt ttttggtcac
t ggt gt Q@g?gtaﬂpét@ta%?été taghthe Hegitghoaghtdctgtasthtd Lgbgtgtgtg tgtgtgtgtg
tgtgtgtgtg 4140 tgtgtgtgtg tagctgatgt tctttgagcet ttagaatctg tgagtttgta
gt i1t califBoPiRatadd idibditd ttbitfebf abltfaall dddldct a ggeat gt cg tgttttattt
tatattttta agaattftgt gcgtatttgt aataactgtt taaatgtcat ttgtgaattc
cattgc ggatt ctattgacag ataj44ttc cctgacgaga ggtcatactt
tcctta&%@at@@gtat&gﬁt%t atct agtggttttt ggtéfég%at ac tggatatttt gaattttatg
ggagtgctga 4440 attctacaat attccttaaa aatgtgttgg attttgtttt agcagatagc
tatcttag%é)jggo gaagatcaat ttcatatttt ttgatgttca ttttttcatt tattaaagaa
0

t aggt cc: gtagagttta ctgatatcaa cctttctggt gtctctaata aatgcaacat

att caat<%%?> 4 469280
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(498)

<223> MAR of chromoseme 11 genomic contig; 3548336..3548833

<400> 45
aattattact atattgttaa tataattait atataatata atataattat atcactatta 60

ttatattata gtattaatat aatagtgtat aacattaata taatatagta ttaatataat 120
agcgtataac attaatataa tatagtatta atataatagc gtataacatt aatataatat 180
agtattaata taatagtgta tattaatatar atatagtatt aatatataat attaatataa 240
tatatcaata taatagtata taatataata taatatatca atataatagt atataatata 300
atataatata tcaatataat agtatataat ataatataat atatcaatat aatagtatat 360
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atcc 4624 <210> 25 <211> 3616 <212> DNA c213> Honp sapiens Seite 24 SEL
PCT 012. ST25 <220> <221> rnisc binding <222> (1)..(3616) <223> MAR 1 68 of
chronbsonme 1 <400> 25 gactctagat tataccaacc tcataaaata agageatata

t aaaagcaaa tgctcttatc 60 ttgcagatcc ctgaactgag gaggcaagat cagtttggca
gttgaagcag ctggaatctg 120 ccattcagag aatctaagaa aagacaaccc tgaagagaga
gacccagaaa cctagcagga 180 gtttctccaa acattcaagg ctgagggata aatgttacat
gcacagggt g agcctccaga 240 ggcttgtcca ttagcaactg ctacagtttc attatctcag

ggat cacaga ttgtgctacc 300 tattgeEt&ThiZEJabaa cagttgettc ctatatttca

t ccagt tdaattdens tachatonta (880tatamtagiatg teal atiaatatat taajgtasdba c g6t at tccgtt gt ga

gt ggat gt ga aagtaccaat 420 tccaltctgt Ittactatta actatccttt gccttaafat

gt at cagjtaiatgitg geatgiat aﬁaﬁﬁam@a agigatast Ahaaatt gatadgiaigtadgot t cat aggtt gt

gtttaaagtt gttttttgag

Ctt agaaghtgetadte Fhathiaa
ttcctaacca ctgtttttgt

54

600
660
720

ttaaatcttt
acat ct at at
ttgtttgttt

ctttaat aat

aggat gggat
tt aact aagc

actttctgat gtcaaaaaca

ct aaaat agc
atccagtttg
cat aaggaaa

ttcttaacct
ggaaattctg
gt aagat at ¢

aat t agggga at cat aaaag
aaatt gt Laghcgttaag
tctgtgectcc cttaacatcc

gcat gg atctga
gt aat cgg‘%‘g cactttggga

at cct gagga ahatggt gaa

gtttcatttt
aactlctatc
tattttatct
t cat aaaaat

ggctgaggtg

agct gggcca
ccat ct gaag
gt at at at at
attttaggct
ggcggat cat

780
840
900
960
1020

gtgcctcttc
aaat at ccat
gct cacgcct
gat cgagacc

tgtgggttag
atattcttcc

gggagtggtg
gaggt caaga

<213> Homo sapiens

<220>

<221> misc_hinding
<222> (1)..(400)
<223> MAr of chromosome 1 genomic contig; 4595109..4595508

<400> 45

aaatatatta tattatatat tatatattat tcaatatact ataatatata ttatatatgt 60

ttaatacaat atataatatt tacatatatt cccattiatt tatataacat atattatatg 120
atattatata ttactccata taatataata fattatacat aatatattac tcagtataat 180
acataatata tataatatat tactcggtat aatatataat attatatgtt atgcaatata 240
atatataata ttatatataa tacattatic aatataatat ataatattat atataataca 300
ttattcaata taatatataa tacactatic aatataatat acaatattat atataataca 360

ftattcaata tazgtatatat tatataatat atatattiat 400

<210> 47
<211> 403
<212> DNA

<213> Homo sapiens
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accccatctc
25 SEL PCT
ggaggt t gca
tctgtctcaa
at at at acac
at at at acac
acacacat at
at at at at aa
at aaaat at a
tatatatata
t acacacat a

t act aaagat acaaaactat tagctgcacg tggtggcacg tgcctgtagt 1080 Seite
012. ST25 cccagctact cgggaggctg aggcaggaga acggcttgaa cccaggaggt

1140
1200
1260
1320
1380
1440
1500
1560
1620

t at aaaat220>1680

at at at at ac

1740

gt gagct gag at cgcgccac tgcactccag
aaaaaaaata tatatatata tatatataca
acat at at at at aaaat ata tat at ataca
acat at at at aaaat at ata t at acacaca

at at aaaat a
aat atatata
tat at acaca
cacacatata
t at aaaat at
at at acacac
acat at at at

acacat atZ1>1680¢_batiagaat at a

at at aaaat a

tatatatﬂ§@>lggggogﬁtatatata
1

cactttgtgg

gaaagtttag

t ggaagggga
atttagcctt

cctccett %
ct aaat gagq(i%a

1860

t at at at aca

0 atgagaaaaa
t caagat £ gi3>2(h0 of aRafidEehR01 haRIPRAEHRIGE FROFB0Y. 7eogdiftcttt g
cat gaaaaag Qgtactcaatt acaaatgtgt tggattgaat
ttttgtacct gaggatctct ttcttttggc catattgttc
cgaaggcagg ccgatttgag gttaatacta cctttaccac
tgtgaCQak%>2§§0 gccatgtggt ttcaacagtc tgaacctcat tttctctgtg

2100
2160
2220

tat

catatatata
t at aaaat at
at at at acac
at at at at aa
aaaat at at a
t at acacaca
catatatata
aaaat at at a
gaagt agtta

{ acatiot A 0% St Bhaat

aaat at at at
at at at acac
at at at at aa
aat at atat a
t at acacat a
t at at at aaa
aaat at at at
tatatatttt
gaggt caagt

cct gggcgac
catatatata
cacat atat a
t at at at aaa
t aaaat at at
at at at at ac
at acacacat
acat at at aa
aat at at at a
tacacacat a
t at at aaaat
gt at at at at
at acacat at
ttaaaat att
aact t ggcct

dodiha b MiRR e B el AR S0 0c

agagcgagac
t aaaat at at
t aaaat at at
at at at at at
at at acacac
acacat at at
at at at aaaa
aat at at at a
tacacat at a
t at at aaaat
at at at at at
acacacat at
at at aaaat a
ccaattgtct
acatcttttc
t at aaaacaa
t gaagaccct
aat ggacaaa
tt gat agcta
t at gt gt ggt
at at aacagg
ct gt ccaagt

Lottt oageiaaede-d bR it Hir e g la el L A 2T ot clhaac

CeCt g0t L A% trs ttgtaid Btdytata tatatgigta tatatatgag tatatataty 180

tgtatatata {gagtatata tatgtgtata tatgagtata tatatgigta tatatgagta 240

tatatatatg tgtatatatg igagtatata tatgtgtata tatatgagta tatatgtgta 300

tatatatgag tatacataty tgtatatata tgagcatata {gigtatata tatgagtata 360
tatatgtgta tatatatgag tatatatgtg tatatatatg agt 403

<210> 48

<211> 309

<212> DNA

<213> Homo sapiens

<220>

<221> misc_pinding

<222> (1)..(309)

<223> MAR of chromosome 1 genomic contig; 7507280..7507588

<400> 48
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SEL PCT 012. ST25 atatcattct tatgccatgt tataaccagt ttgagagtgt tccctctgtt
attgcattta 2640 agtttcagcc tcacacagaa attcagcagc caatttctaa gccctaagca
taaaatctgg 2700 ggtggggggg ggggat ggcc tgaagagcag cattat gaat agcaccatta
taataatga 2760 tctctcagga agatttacaa tcacaggtag cagat aaaac aaat agt act

gcttctgcac 2820 ttcccctcect tttattcgcet atgaaatttt atgggaaatc agtccagtga
aaaatgtaag 2880 ctcttaatat ttcccagaaa tcctacctca tttgatgaat actttgaggg

aatgaattag 2940 agcatttttt tctitgElapeg g1X8t2$cgc atttacgaag tgaggacggt

agc“aQ%faagtgPQtattQ%ttaﬁﬁﬁfﬁasate%tta@qa@a@ﬂé@aﬁgag@g alQt tt agag acctctgttg
tctttcattc 60 atgttcattt tccacaaggc aagtaatttc caacaaatca gtgtcttcat

tagt aataads3ladaadlddl daachaPaRAbARIAGIGRIAdARARAA 2L 1ZIR0! 02 gagt ccalta

t at at caggc Ctacaag gtactttata tacatctgag taaacctcac acaattctac

agggagg%?eitg%%g%taéataﬁtaﬂtgﬁé%ﬁ a[%ttatcgaﬁ%@catcgﬁa%%’aﬁ%gaﬁa%%aagt aaattaactt

gcccaa acacagalag tacctggcag aacaggaatt taaacctaaa tttgtccaac
tccaca a 336 cttctratt, tatataaat t t acat attttattat

t aac aag%g%ca@ﬁfgata g%% iff"%'?%tgt %%ai%%ﬁ%? ggg%i\%%%@tggﬁaa%gg ataa t'cat gat gac
aacagtaatt 3480 ttatgctat tafaataaa agatgtttt g gttact ataatcttga
attt ga&%@fegﬁ@@“a%é%{tqaga@&?a &W%@ﬁ%@%ﬁt%@& {ag%tiad?t cé@ét aatat gattctgtat
ctattaaaat 3600 agtactacat ctagag 3616 <210> 26 <211> 4660 <212> DNA

<213> HeWpaapi ens <220> <221? misc_bi mihg Seite 27 SEE. PCT 012. ST25
<222> (1)..(4660) <223> MAR 1 42 of chronpsone 1

<210> 49
<211> 516
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(516)

<223> MAR of chromosome 1 genomic contig; 3581085..3581600

<400> 49
atatatatat atatatatat atttatatat atatatatia atatatatia tatataaaaa 60

tatataaaat fiatatatat aaitiatata tataaazaata tataaaattt atatatataa 120
{ttatatata taaaaatata taaaatttat atatataatt tatatatata aaaatatata 180
aaatttatat atataattta tatatataaa aatatataaa atitatatat ataatttata 240
tatataaaaa tatataaaat ttatatatat aatitatata tataaaaata tataaaatit 300
atatatataa titatatata taaaatatat aaattatata tataattata tatataatat 360
aaaatialat atataattat atatataata taaaattata tatataatta tatatataat 420

ataaaatiat atatatatty tatatatata aaatatacaa aatttatata tataaaatat 480
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<400> 26 gatcccttga ggtcagtagt ttaagaccag cctgaccaac atggtgaaac ccatctctac
60 taaaaataca aaaattagcc aggcgtggtg gcgggggcct gtaaccccag ctactcagga 120
ggct gaggca caagaatctc ttgaacccgg gaggcggagg ttgcagtgag
gt cactgcac tccagcctgg gcaacagtgc cagactctgc cttaaaaaaa
aaaaaaggoc gggcgcggtg gctgacgcct gtaatcccag cactttggga
ggt ggat cat gaggt cagga gat cgagacc acagtgaaac cccgtctcaa

aaaaaattag ccgggcgcgg
caggagaat g gcgt gaacct

act ccag@epaigtpge jagaaga

at ggf ggt gc gt gcct gt aa
accfgggagg cggaggttgc
ct gggt ga@alygddcgagact
t ggt at gcac cagct gt agt
ccagggaggt 1edidggctt ca
agagt gaaac cttctgtcaa

agactt ggbgratmyaat t aa
at at at aaat at at at aaat

t ggt gggcgce

a7 geeert 8

t cccagct ac
agt gat ct gc
ctgtctcaaa
cccagct act
gggagccat g
aaacaaaaaa
gaggocatta
at at at aaat

at aaat atayzaaaAb ah@bngaat at at aa

at at at aaat at at at aaat
at at aaat at at aaaaat at
at at at at aa at at at at aa

at at at aaat
at aaat at at
at at at at aa

,gt CCC ct act cag
@ Qéggs%cgggat g
ct oaaaaa a

t cgggagget
catcct gt ca
aaaaaaaaaa
t gggaggct g
att at gccac
aaaaaaaaac
t gggcagaac
at at aaat at
at at at at aa
at at aaaaac
aaat at at aa
at at at aaaa

aaa aaa
gaggcaggag
ct gcat cact
aaaaaaaaag
agt t gggggg
t gcact ccag
acagtgtgtt
t gt gccocct
at at aaat at
at at at at aa
at aaaaat at
aaat at acaa
at at at at aa

ct gagatt gt
aaaaaaaaaa
ggccgaggeg
ct aaaaat ac
gaggct gagg
gcaccact gc
ttagct gggt
aatcccttga
acact ccagc
ct gggt gt gg
attgcct gag
cct gggeccac
agat ctt gct
tccaaaattc
at aaat at at
at at at aaaa
at at aaat at
at at at aaat
at at at aaat

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260 Seite

28 SEL EGI,012. ST25 at at at aaat at at at aaat at at at aaat at at aaaaat at at at aaat

at at aaat a

ot ot aaata 1440 TN

1320 at aaaaat at at at aaatat at aaat atat aaat atatat aaat at at aa

taagt atttatgaat atatatgaat atataaatat ataaaaaata
atata tataaatata taaatatata catatataca tatataaata

aat aaat
atatata

<
a

<223> MAR of chromosome 1 genomic contig; 3084851..3085334

<400> 50
atataatata tatgactata tattitatat tatattctat t{caataaaa fatttatatt 60

ttattatata ttataatata taattatata {gtaataata tataatatat aatatatatt 120
ttatattata tittatattt atttttatat ttatattat attttattat atatattata 180
atatataatt atatatgcaa taatatatta tatattataa tatataatta tatatgcaat 240
aatatattat atattataat ataiaattat atatgcaata atatattata gattataata 300
tataattata tatgcaataa tatattatat attatatatt agataatata ttaatatata 360
tiataacata taatatataa catataatat ataatatatt aictaatata taatataaca 420
tataatatat aatatattat ataatatatt attacatata taatatatig taatatataa 480

tattacatat atcticaaaa agagtiatgt gtatataata catatatata ccat 534

<210> 51
<211> 583
<212> DNA

<213>» Homo sapiens
Seite 51

a 1500 tatttatg aatatatatg aatatataaa tatataaaaa atatatataa
5221380 5%



at at at aaat
aaat at at aa
at at aaat at
at aaat at at
aaat at at at
at at at aaat
at at aaat at
at at aaat-at
t at aaat at a
aat at at aaa
t at aaat at a

at aaat at at
at at at at aa
at aaat at at
at aaat at at
aaat at at aa
at at aaaaat
aaat at at at
aaat at aaaa
t at aaaaat a
aat at at aac
aat at at at a

at aaat atra20>at at aaat at

at at at aaaa

at at at aaat

aaaaat at at
at at at at aa
at aaat at at
at aaat at at
at at at at aa
at at aacaat
aaaaat at at
aat at at at &

t aaat at at a
at at aaat at
at at at aaat

at at at ak2ai-atdsathaahitg at aaat at at
at at aaagat at at aaagat at aaagat at
at at at aaggp-a@t.e8g@aat at at aaagat
t at at aaat a tat aaagata tataaatata
tat at acapza:t ap%k at shrdniodbadel 1 fédorhigagatigotBNI8T.dg06680
t ggagt gcag tggcacgagc tcggctcact gcaaccactg tctctcgggt
ctgtctcagc ctcccaagta gctgggatta caggcacctg ccatcatgcc
Seite 29 SEL PCT 012.8T25 ttgtatttta gtagagatgg agtttcacca tgttggccag

aaaaat at at
at at at aaat
at aaat at at
aaat at at at
at at at at at
at at aaat at

at aaat at at
at at at aaat
aaat at at aa
aaat at at at
aaat at at at
at at aaaaat

PR PAZS TR ot it aa

tat aacaata tataaatata taaatatata
aat at at aaa t at aaat ata t at aaaaata
aal at aaat a t aaaaaat at

at aaat gt at
at at at aaat
aaacat at at
at aaat at at
at at aaat at
at at aaaaat

aaat at at at
at at aaat at
aaat at at at
aaat at at aa
at aaagat at
at at aaat at

aaat at at at
at at at aaat
at at aaat at
aaat at at at
aaat at at aa
at at aacaat
at at at aaat
t at at aaat g
acaat at at a
t at aacaat a
at at aaat at
aaat at at aa
aaat at at aa
aaat aaacat
agat at at aa
at aaat at aa
at at t aaaaa
ccacccacgce
ccaagcaat t
cggctaattt

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

gt gct gggat
tctgtgtctc
cagggtttcaa
caccacaccc
ccaggct gga
gtgattctca

gttggtct @Ug%tltcctgac 2820 ctcaggtgat ctgccggcct cggcectccca
tacagge %g%c ﬁa@%ﬂﬁ&%ﬁafa@é@tﬁéﬁmatt 9gggacaagce

ccaggct gga g gcagcagc gatcatga ctcactgtag cctagacctc

agct aat %faﬁafaéﬁﬁﬁéﬁ@f =3 (R 2R E g MRt T 05

ggag acagaa ctgtcac
? tggg? g;gg%ta%i atﬁaggtagﬁt % ta?aa(f&gé ggf%?at(ft?ta?a(igt?ﬁgc § éé}ggt tcaa

tataatatat tttatatata ctatacaata tattitatat attatatatt ttatatatat 240

tittcatgta acatatatat titatatata atatatatac catatataat atattitata 300

tataatatat ataccatata taatatatit tatatataat atgtatatca tatatagtat 360
attitatata taataggtat accatatata atatatitta tatataatag gtataacata 420
tataatatat tttatatata atatgtatac catatataat atattttata tattatagat 480
accataigta atatacttta tatataatat agataccata tgtaatatac ttiatatata 540

atatagatac catatgtaat atactttata tataatatag ata 583

<210> 52
<211> 314
<212> DNA
<213> Homo sapiens
<220>
<221>

misc_binding

<222> (1).(314)

Seite 52



ct gggact ac aggcgt gagc caccacgccc tgataaattt tgtatttttt ttttcagatg 3240
gagtctcact ctgtcatact caggctggag tgcagtggcg tgattttggt ttattgcaac 3300
ctctgcttcc tgggttcaag cgattctcct gcctcagcct ccagagtagc tgggattaca 3360
ggcgcctgec accatgccca cctagctaac tttttttttt ttttttttga gatagagtct 3420
cactctgtca cccaggctgg agtgcaatgg ggcgatattg gctcactaca acctccacct 3480
cccaggttca agcgattctc ctgcctcagc ctcctgagta gctgggatta caggtgggtg 3540
ccaccacgcc agactaatat ttgtattatt C gtttcacc acattggtca 3600
ggctggtttc gaactcctgg cctcaggtg§Eﬁg%§ggﬂgégT£§ggcctccc aaagt gct gg 3660
gattacaggc at gagccact gcggctggcc caatttttgc atttttttgg t agagacggg 3720
ggt t t cax23>t YR chiprgesajge dtasaoaie eeetidydadBeéa0§4P ct gcct gt ct 3780
cagcctccca aagtgcaggg attacagtca tgagccacca ctgcacggcc ccaaaattta 3840
tttattttat tattattatt attttttaga tggagtctcc ttctgttgcc agattggaat 3900
gcagt gccac gatctcagct cactgcaacc tccccctcct gggatcaagt gattcttttt 3960
ttttt aagap-tsl gt ct caa aaaaaaagaa aaaaaaaaaa aatatatata tatatatata 4020

t at acaqgRythiblthSAsBERAAERE BitgBastal tataassty thigidtatecadgil act t t gggag 4080
ggccgaggt'g ggt ggat cac aaggt cagga gtttgagacc agcctggcca at at ggtgaa 4140

accct gtigtea1h @l -AAaRadath iR Bl datRE GitaeNE aBitggeacy20 gcct gt aat ¢ 4200
ctggctactc tggaggctaa ggcaggagaa tcgcttgaac cggggaggca gaggttgcag 4260 Seite

30 SEL f6ik: %12at§t-£t2aréataQ%Fe?c%%?atétﬁﬁ?é‘ﬁé%ﬁééat%é@bﬁwc ¢t@ogt aaca gagcaagact
ct gt ct caaa 20 aaacaaacaa aacaaaacaa aacaaaataa at aacggt gc aaaatt gaat

atgoct kb iifealfth b ran 2 inekEaMattaoh iagaR! Jgpartl Ot oottt a

gcccca ctccc aagact gctgacctat aaggat aaag accagact ct

t gagccggca 450 crLt t.ct ac ccct cagtaatttt
ggct act%@%aﬂ%tégatag?t??ag%gaéat@téafa%%g%g%gcag%gg%t%%ﬁ%a? cc%@?cagt ggt cat gaag
gg(l:iig%%ccéggztocﬁagagaagtttg ccct ogt gag tctsgf%ft gagg gattgggtgg 4660 <210> 27

<210> 53
<211> 828
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(828)

<223> MAR of chromosome 1 genomic contig; 8443267..8444094

<400> 53
tattatataa ttatatatac tatataatta tataatatat agttatatag tatatataat 60

atatataata tatactatag tatatataat atatataata tatactatag tatatataat 120
atataattat atataatata tataatatag tatatattat atatatatta tatatatata 180

atatatatat aatatatata atatagtata tataatatat aattatatat aatatataat 240
atagtatata taatatataa tatatatata attatatact ataatatata taatatataa 300

Seite 53



<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(3354)
<223> MAR X -S29 of chronpbsone X <400> 27 gatcccttta taaaaccaca at at aat gga
gtgctataat ttcaaacagt gtttggtctg 60 ctggcagagt ggtcattcta acagcagtca

cagt agagf a gaaat aagac tgcagtatat 120 ctaaggcaaa aagctgaggt ttcaggagct

t gaaggt aaa gaggaagaaa gaaat gggaa 180 tgggaattgg aaagacaaat atcgttaaga
gaaaattgct tttaggagag gggaaagaat 240 ctatgtgtac ttaagactat ggaatcaatc
ccatttaagc tgggaaacta gtttcatata 300 taactaataa attttattta cagaatatct
atttacctga tctaggcttc aagccaaaggSBE®CTHAatE §TPhga aaaaccatca gttctgtcat

at t cCt aRRARABBICtARG 1A UEARRAN ALy NLlabE: 13t SFka PTB®12. ST25 taaat aaat a
ataaaacttc ttttctttca aaataatcaa ggtgcttatt cacatccatt 480 ccaatttggg

gaaat ackbayddt (L4l aBlAAIS0RRIREPARASRER tahISEa ! LapP40 aattcaagtt
gatacatgtc acttttaaga ggtcaattaa tattigctag ttgagctaac 600 catataggct

Lt aaat aci., 6l aghans 21000281 AR AAALEALLACLLARALKO! o 660  aaaatagal c

atactttttg aaagaatcag actgaagttt ccgaaaaaaa gaagtaagct 720 tcaatgaaaa

arct aaadarrasa bkl R TR AR AEARL AR AECRE aa0 Aratcarec
3 900
A AN PR A o380 2Pt
1020
i e eSS AN L R o2 s
tgcaacaact ctgtgaagtg agtagggctc agettcagte acttctctge 1140 cattataa
ct aagat é@@taﬁaga%ﬁgia?a i@ gngﬁ@tag igtaiatakataattgtat gatrf 1200

atcatataat atataacatt gtatataata tataattaca tattatataa tgtatataat 780

atataattat atacattata taatatagta tataattata tattaigt 828

<210> 54
<211> 573
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(573)

<223> MAR of chromosaome 1 genomic contig; 8703190..8703762

<400> 54
tatattatat ataaaatata catataatat acciataata tacatataat atataatata 60

tattatgtac atataatata catataatat atataatata taatgtacat ataatataca 120
tataatatat gitatatatt atatataaaa tataggatat atataatata gaatatatat 180
actatattgt atatataaga tatataatat atagtatata tactatataa tatataatat 240
atagtatata taatatataa tatagaatat atatacaata tataatatag aatataggat 300

Seite 54



at cat acct a
t act aaagca
t cagaatt ct
t gt cagttga
ccagtttgtc
at ccaaat ga
ggccaaggca

aaaccctagt c
cct acctdgiat
gt gacct ga

mmmaﬁ

ataieg

ttttatgggg ctgcttttag
ttacaccaat tagttttact
gt agattacc taaatcttct
gttaccaaag cacatacata
ttcactattt tggttaaatt
aat aaaaaat at attacaaa

gt acaaat at
cttttccatt
gt t aacacgt

ctcaccaccc

aat at gaat t
act cacacat

atc%tgccac tgcactccag, ccta
t

aPianiet anrRciaal AR lalEh PR A g

acaggcaagc
cacacat gaa
gat at gcagt
t at ccaaat ¢
cct agat gaa
gt aat ct caa

Q=

actttgttaa
att aat gt aa
t caggtt aaa
t acaagcct c
aatttcactg
cattttggga
caacat ggtg

ggt agat cac ttgaggccag agarscagect gat
Sl ki S 0
S

at gt gt cat
cat at at at

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

at acacat at at atacgtat atat at at at g{atatatat acatatatﬁi acatatatat 1920 Seite
32 SEL ‘mtatatd tataipakat apastatalt aptoliet tattaeint aneatalelt 45 aat gt aaat tatttgggaa

atttggtatg 1980 aatagtcttc cctgtgaaca cagatcataa aat cat at at
aat aagtaigirtig@4etiatatit caesatatat satgletiabatatiatetay tasseetada adithaaaga
catatgacaa 2100 agactaattt taagatatcc taatttaaat tgttttctaa

accat t tit=astald 6Qatacbat tabiattgt wat aatt t ag

cat t caaaag 2220
aagcaacacc 2280
gt gaat t&gg>2840
tcatttactt 2400
agaat t ti44t1-2469
aat cagtcat 2520

tacccatiffy.2
tttctcgtgg>2%§%

ttttgtaatg
acct acat at
gccat ccaac
act aat gcca
aaatttatct
t caagccacc
cccaaaaacg
aaaaaggaaa

aaaccaaage 2%@% al{gaaca
=
Phott aad5 b Spfrsanare

cagat caccc
aat gaaat at
actttgagca
atacacttta
cttgttgtaa
agagtatttg
t gt aacct cc
tttcttttgc
at gct gaagt
ttttaaaata

aaacattat
acaacaacaa
t agcagcat ¢
aagt gtt gaa
aggt aatctt
agcaat agac
atcgagattt
t gt cgat agg
attggtttca
acttttttca
cggat gaat g

at aaaatt aa
agaat cct ag
t at gt aacca
ttcat caaat
aagt agaaga
tt gaat aaat
cacaaact ct
aacaacccac
gacct aactg
aattt aaaat
agaaagcat a

agtgaattct 2820

<220>
<221> misc_binding
<222> (1)..(697)

<223> MAR of chromosome 1 genomic coniig; 8819076..8819672

<400> 55

acatatctta tatataaaat atataaatat acacatatit tatatataat atatattata 60

tatatgaaat atacacatat ttttatatat ataatatata tattatatat aatatatgca 120
tatattatat ataaaatata tatattatat ataaaatatg catatatiat atataatata 180
tataatataa aatatataat atatattaia tattatatat aatatatatt atatataata 240
catatatata atatataata tatataaaat ataatatata tatiatataa tatatatata 300
aatatatata atataiatat aatatatata ttatatataa aatataiatt atatgtaaaa 360
tatataatat atataatata tatatiatat gtaaaatata tattatatat aaaatatata 420
atatataaaa tatatattat atataaaata tataatatat anaatatata atatatataa 480
aatatataat atatataaat atatattata tataaaatatl ataatatata taaatatata 540

Seite 55

caagcagaca
at t acaaaag
aagt gt gt at
tgtccaaatc
cctattaaaa
aagttacaca
gaat gt gt aa
gat agagttt
aaat t agaag
aactttctga
t gcagggat g
gt tacaagaa
ttgaaagttg
gatttgataa



tttctgcaat ctacagacac ttccaaaaat cactacagac actacagaca ctacagaaaa 2880
t cat aaat aa acaagtgcta gtatcaatat ttttaccaaa aaatggcatt cttagaattt 2940
tttataggct agaaggtttg tacaaactaa tctgccacgg attttaaaat atgagtgaat 3000
aaattatatt gcaaaaaaaa tcaggttaca gagaactggc aaggaagact cttatgtaaa 3060
acacagaaaa catacaaaac gtatttttaa gacaaataaa aacagaactt gtacctcaga 3120
tgatactgga gattgtgttg acatattagc attatcactg tcttgctaaa acat aaaaat 3180
aaaaagat. gg aagat gaaat tacaat acaaS %‘%Aacat at aa aaggaaaat a 3122,38
aaaattg{ acc gﬁ tgcGaf> ccagcacat t
gccactctat@taé E?ag@% aﬁe{a}g%@gga%ga % Eg %t agc a gagt 3354 <210> 28
Seite 33 SEL PCT 012. ST25 <211> 677 <212> DNA <213> Honp sapiens <220>
<221> m sc_binding <222> (1)..(677) <223> MAR of chronosone | genom c
contig; <4%80$567. . 12803943 <400> 28 ttatatagta tatataatag tatatattat
atagtataca taatagtata tattatatag 60 tatacataat agtatatatt ataatataca
taatt gt 4241t #6at atag tatacattat 120 agtatatatc atatagtata cattatagta
tatatcatat agtatacatt atatagtata 180 tatcatatag tatacattat agtatatatc
at at agt dg82>cdiNAt agt a tatatcatat 240 agtatacgta atagtatata tcatatagta
tacgtaatag tatatatcat atagtatacg 300 taatagtata tatcatatag tatacgtaat
agt at at ap tS-attainagtatiencgt aat agta 360 tatatcatat agtatacgta atagtatata
tcatatagta tacgtaatag tatatatcat 420 atagtatacg taatagtata tatcatatag
tatacgtaat agtatatatc atatagtata 480 tattatatag tatatatcat atagtatata
ttatatagta tatatcatat agtatatatt 540

<220>
<221> misc_binding
<222> (1)..(646)

<223> MAr of chromosome 1 genomic contig; 759618..760264

<400> 56
taatatatat aatatatatt atataataat atataatata tattatatia taatatataa 60

tatattatat aataatatat attatataat atataataat atatataata catattattt 120
aataatatat aatatatatt atataataat atataatata tattatataa taatatacat 180
tatattatat aatatataat atatataata tatattatat aataatatat aatatatatt 240
atagaatgat atattagata ttatataatt atatatataa tattatatat tatataataa 300
tatataatat atattatata attatatata taatattata tattatataa ttatatataa 360
tatattatat aattatatat ataatattat atatiatata altatatata atatatatta 420
tataatiata tatataatac tatatattat ataattatat ataatactat atattatata 480
atitatataa ttatatatat tatatattat ataattatat atattatata ttatataata 540
acatatatat tatatatiat ataataacat atatattata tattatataa tacatatata 600

{tatatatta tataatacat tattatataa tatataatat atatta 646

<210> 57

<211> 752
Seite 56



atatagtata tatcatatag tatatattat atagtatata tcatatagta tatataatag 600
tatatatcat atagtatata taatagtata tatcatatag tatatatact atactatatt 660
atatatagta tacataa 677 <210> 29 <211> 332 <212> DNA Seite 34 SEL PCT
012. ST25 <213> Honop sapi ens <220> <221> m sc_binding <222> (1)..(332)
<223> MAR of chronosone 1 genom c contig; 13079684..13080015 <400> 29
ttaattatat tatatatatt atataattat atattaatat atattaatta tattatatat 60

attatataat tatatattaa tatatatta E{Lt zatattatat aattatatat 120
taatatatat taattatatt atatatatt? a‘tgggioﬁgttsg- Fattaatata tattaattat 180

attatatazfﬁ:‘tbg atatta taattatata ttatataatt ataatatata tgttaatata 240
at at at at t atata attaaaacta tttaattata tgtatattat atataatatg 300
tattatttaga ataataaata tattatttat at 332 <210> 30 <211> 479 <212> DNA <213>
Hono safflensHOPOEGRIEB821> i sc_binding <222> (1)..(479) <223> MAr of
chronosone 1 genom c contig; 15682296..15682774 <400> 30

<220>

<221> misc_hinding

<222> (1)..(752}

<223> MAR of chromasome 1 genomic contig; 1226710..1227461

<400> 57
taaacatata tataaatata tataaatata tatatazala tatataaata tataaatata 60

taaatatata tgaatatata aatatatata aatatatatg aatatataaa tatatatata 120
aatatatata aatatatata taaatatata taaatatata taaatatata taaatatata 180
taaataaata tataaatata tataaatata taaatatata tataaatatg taaataaata 240
tatataaata tataaatata tataaatata tataaatata tatagaaata tatatagaaa 300
tatatataga tatatataga aatatataga aatatatata gaaatatata taaatatata 360
tagaatataga aatatatata aatatatata aatatatata gaaatatata atatatataa 420
atatatataa atatataaat atatatataa atatatatat aaatatatat aaatatatat 480
azatatatat aaatatatat aaatatatat attaatatat aaatctatat taatatatat 540
taatatataa atctatatta atatatatta atatatatat taatatatat taatatataa 600
atatatatat taatatataa atatatataa atatatalgt aaatatatat ataaatatat 660
ataaatatat atataaatac atalaaatat atatataaat atatataaat atatatataa 720

atatatataa atatatatat aaatatatat aa 7652

<210> 58
<211> 300

<212> DNA
Seite 57



Seite 35 SEL PCT 012. ST25 acaagtacat atatatatag tatatatata caagtacata
tatatagtat atatatatat 60 acaagtacat atatatagta tatatatata tacaagtaca
tatatatagt atatatatat 120 acaagtacat atatatagta tatatatata caagtacata
tatatatagt atatatatat 180 acaagtacat atatatagta tatatatata caagtacata
tatatatagt atatatatat 240 acaagtacat atatatagta tatatatata caagtacata
tatatatagt atatatatat 300 acaagtacat atatatatag tatatatata tacaagtaca

tatatatata gtatatatat 360 at acaﬁ g@Ta(h tgt%% ag tatatataca tatatacaag
tacatatata tagtgtatat 420 atata aa%‘t at atatacttgt attagtatat

atatatat at_atacaagta 479 <210> 31 <211> 531 <212> DNA <213> Honop sapi ens
<220> <3943 &F{%‘?P%qpr‘n‘?ﬁ%g <222> (1)..(531) <223> MAr of chronopsone | genom o
contig; 15694611..15695141 <400> 31 tataatatat ataatacata atagatat at
tatattatat aatagatata taattataaa 60 cataataata tataatgaat ataatataaa

at aaat ataa taaaatatat aatatatcta 120 ttatgtatta tatattatat atgtttatat

at aat atedd0>t atatatgtt tatatataat 1 80 ataattatat atgtttatat ataatataat
tatatattat atattataga tataatatat 240 aatatactat atattataga tataatatat

aat at actzit1>atasd dfrelyy t at aat atat 300 aatatactat atattataga tataatatat
aatatactat atattataga tataatatat 360 Seite 36 SEL PCT 012. ST25 aat at act at
atatt at ege=t at)a@lg) at aatatatatt atatattata gatataatat 420 ataatatatt
atatattata totatatata atatattgta tattatatat aatatattgt 480

<223> MAR of chromosome 1 genomic contig; 1119049..1119348

<400> 58
taatatacat tttatataat atatgiaata tatatitiat atatatgtaa tatatatttt 60

atataatata tgtaatatat atttiatata tatgtaatat atattitata taatatatgt 120
aatatatatt t{atataata tatgtaatat atattttata taatatatgt aatatatatt 180
ttatataata tatgtaatat atattitata taatatatgt aatatatatt ttatataata 240

tatgtaatat ataftitata taatatatgt aatatatatt ttatatatat gtaatacata 300

<210> 59
<211> 817
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(817)

<223> MAR of chromosome 1 genomic contig; 3603613..3604229

<400> 59
aaaatataat atatataata tataatatat ataatatatt atatatasaa tatataatat 60
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atattatata taatatattg tatattatat ataatatatt gtatattata t 531 <210> 32 <211>
378 <212> DNA <213> Honp sapiens <220> <221> nisc_binding <222>
(1)..(378) <223> MAR of chronbsone 1 genomc contig; 886276..886653 <400>
32 ttatattata tatcttacat aaattatata tatatattac ataaattata tacaatataa 60
attatataca atataattta tatataaaat ataaattata taaataattt atatataaaa 120
tataaattat ataaataatt tatatataaa atataaatta tgtataaaat ttatatataa 180
aat at aaatt gtgtataaaa ttat at ata Tg gt at aaaa ttaatatata 240

a

i
o bR bl ALY SR e s 300
e B ?aze?a %gfiaata%iata@%%t% At s (1) (500, <53
MAR of chronpsone 1 enam c cont| 3326 2.3327326 <400> 33 aaaatatata
aat at at ’E’laéa@éa&é@&ﬁ%@% aé%?éé‘laéf"eﬁt%fa ’f? algtyy 44 (2

ataatatatt atatataata aaatatataa tatattatat ataataaaat atataatata 300

ttatatataa taaaatatat aatatattat atataataaa atatataata tataatatat 360
aataatatat ataatatata atatatataa taaaatatat ataatatata atatatataa 420
taaaatatat aatatataat atatataata aaatatatat gatatataat atatataata 480
éaatatatga latataatat atataataaa atafataata tataatataa tatataatat 540
atatactaaa aaatatataa tatataataa aaaatatata atatataata tatataatat 60C

ataataaaat atatata 617

<210> @60
211> 674
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(674)

<223> MAR of chromosome 1 genomic contig; 2592460..2503133

<400> 60
taagcttata tatatatata agcttatata tatatatata agcttatata tatatagaaa 60

gcttatatat atatagaaag citatatata taagaagctt atatataaaa gettatgtat 120
aaatatatat aaatatattt atttatgctt atagatacat atataasatat atttatitat 180
atttatatat aaacafatat ttatatatat ttatataata tttatttatt atataaataa 240
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aat at at at a aat at at at a aaaat at at a aat at at at a aat at at at a aaat atataa 120
at at at at aa aat at at at a aat at at at a aat at at at a aaaat at aaa t at at at aaa 180
aat ataaata tatataaata tatataaaaa tataaatata tataaatata tataaatata 240
taaatatata taaatatata taaatatata aatatatata aatatatata aatatatata 300
aat at at aaa tat at aaaaa tatatataaa tatataaata tatataaata tataaatata 360
taaaaatata tataaatata taaatatata taaatatata taaatatata tataaatata 420
tataaatata tatatatata aatatat at agppirgiegal gTheaatatata taaatatata 480

tatat at ghad sakalal s aaalak el ah Al A kRt e {at anatata 540

t at aaat tatata a tatataaa at ataaa t ataaa tatat 595 <210> 34

Al 73%@33%@%%%%%&#%3%%@%‘%%%@%féﬁﬁr N
edlh ;gi G R AAGAT T %at?}%?%ﬁ“g%% AAIORRL Gl ol L2 L0

ataatatatt at.ct t .12 at a ta tatatcatat
t at at t g#&pa g"@g’a a&?té’f%{a@g%g}é'? t a%?t?@éf%@ﬁa@%? tﬁg at attatattgt
atataatata tatcatatta tat tatat 240 aatatatatc atattgtatt gtatataata
t at at ca?@%%ﬁ%@fﬁ?%@tafaﬁtéﬁagﬁ%séa@ﬁ?at plaiitaaqt afaialptan a@gpaa t at at at cat

attatattgt atataatata tatcatatta 360 tattgtatat aatatatatc atattatatt
gt at at asletatetat aataletat apateitatatapalalal atalpaaiebatataaciatat@lG ata tt gt at at aa

tatatatcat attatattgt atataatata 480 tatcatatta tattgtatat aatatatatc
at at at t alie¢atazat eiatalnpgt atatcdaasitatalan atatatataa ctatatatat 660

aaatatatat ataa 674

<210> 61
<211> 1694
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<2225 (1)..(1694)

<223> MAR of chromosome 1 genomic contig; 2891680..2893373

<400> 61
atatgtaata catatattat atatgcatat atacatgcat atgtatatac atatattata 60

tatgcatata tacatgcata tgtatataca tatataaagt atgattatat ataatatata 120
catgtatatg tatatacaty tatatattat attatatatt atttatacat attattatgt 180
ctatatataa tataatatat acatattaat aatataatac ataatataat ataatatatt 240
atataataca taatataata taatatatta tataatacat aatataatat aatatattat 300
algatacata atataatata atataitata tgatacataa tataatataa tacatattaa 360
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atattatata ttatctatta tattgtatat aatatatatt atatattatc tattatattg 600
tatataatat atattatata ttatctatta tattgtatat aatatataat aaatatagta 660
tatataatag ataatatata gtatatatga tatattatat atactatata ttatatatca 720
tatatactat atactata 738 <210> 35 <211> 386 <212> DNA <21 3> Honp sapi ens
<220> <221> m sc_binding <222> (1).,(386) <223> MAR of chronobsone | genomc
contig; 5423067.5423452 Seite 39 SEL PCT 012. ST25 <400> 35 taaatatata

aaaat atata t aaaaat ata aaaat attta ED % aaaat att 60 tatataaata
tat aaatata taaatatata { t at aa a% %T%gﬁgr aaat 120 t aaat at at a
tttat at eeiatelia tetplieadatag ?Tt?%t% atg t%‘ﬁaat 180 aaat at at aa
atatatattt atataaatat ataaatatat ataaaatata taaatatata 240 tattttatat

aaat at ati@gtalaapiacaialg atateaioly alotel laatalee teealpalrha480300 at at aaat at

atataaaata tataaatata tatattttat atatttatat atataaatac 360 atatatttca

t at at casalecaiothagtaatyst etiagtaagmtaatatettobiatatactatatagiia 3413> Hono sapi ens

<220> <221> m sc_binding <222> (1)..(584)
atatgtatat gtatgtatat attatagata tacatgtita tacatgtata tattatagat 600
atatacatgt atatacatgt atatattata gatatataca tgtatatacg tatatattat 660
agatatacat gtatatatgt atatatatta tagatataat atatacaaga atataagaat 720
atatataaia taatatataa tacacataat acgtatatat tatatataca tgtatattat 780
atatgtacat atatacatgt atatitatata tacatgtata ttatatatac aigcatatta 840
tatatattit tatatataat atccatgtat attatgtata ittgtgtata ttatatatac 900
atgtatatta tatatacatg catattatat atatttitat atataatatc catatatatt 960
atgtatatit gigtatatta tatatacaca iataitatat atacatggat attatatata 1020
cacatatatt atatatacat atataitata tatacacata fattatatat acatgtatat 1080
tatatataca cgtatattat atatacacac gtatatiata tatacacgta tattatatat 1140
acacacgtat attatatata cacgtaiatt atatatacac acgtatatta tatatacacg 1200
tatattatat atacacacgt atattatata tacacgtata tiatatatac acacgtatat 1260
tatatataca cgtataltat atatacacac gtatattata tatacacgta tattatatat 1320
acacacgtat attatatata cacgtatait atatatacac acgtatatta tatatacatg 1380
tatattatat atacatgtat atiatatata cacaigtata ttatatatac atgtatatta 1440
tatatacaca tgtatatiat atatgcatgt ataftatata tacacatgta tattatatat 1500
acacatgtat attatatata catatatatt atatatacat gtatattatg tatacatata 1560
tattatatat acatgtatat tatagataca tatatattaa atatacatgt ataftatgta 1620

tacatatata ttaaatatac atgtatattg tatatacata tatattatat acatgtatat 1680

tacatgtata cata 1694

<210> 62

<211> H87
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<223> MAR of chronosone 1 genom c contig; 5805559..5806142 <400> 36
taaatatttt taaaatatat atattttata atatataatt tatattataa tgtgtacata 60
atatatatta taatataata tatataatac tgtatattat attatatata ttataatata 120
tattattata tattatatta tatataatat aatatatatt ataatatatt atattataca 180
tattataatg tattataata tatattatat tatatattat aatatatatt atattatata 240
ttataatata tattatatta tatattataa tatatattat attatattat atatattata 300 Seite
40 SEL PCT 012, ST25 atacatatta t eqtt %-péaat aatat attataatat gtattataat
acatattata 360 taatatatta taata a tata aataa tatattataa tacatattat
atataataé@ égmtattatgtat attatatata atatatatta caatgtatat tatgtatatt
at at at att 574 tatatcatat aatatatatt atatataata tgatatataa tatatattat
ataatatatt 540 atatgatata tataatatgt attacatgta atatatatca taat 584 <210>
37 <2118 Homesapi <213> Honp sapiens <220> <221> nisc_binding <222>
(1)..(345) <223> MAR of chronobsone 1 genom c contig; 10802644..10802988
<400> 37 tgtatatata tactatatat atactatata tatagtgtat atatatacta tatatatact
60 atatatatag tgtatatata tactatatat atagtatata gtatatatag taatatatat 120
at at agt ¢d20>t at at acact atatatagta tatatagtat atatatattg tgtatatagt 180
atatatatag tgtatatata gtatatatat attgtatata tagtatatat attgtgtata 240
t at agt at2it1>atradcaptralirgg t at agt at at atagtatata tatagtatat atatactata 300
tatatagtat atatatattg tatatatata ctatatatat agtat 345

<222> (1)..(587)

<223> MAR of chromosome 1 genomic contig; 3432560..3433146

<400> 62
gaattatata tatatagctg aattatatac atatataata tatacaatat atattatata 60

titatatatg atatatacaa tatatatiac atattatata tacaatatat aatatataat 120
atataatatt atatattata tatigtatat aatatatatt atataacait atataatata 180
taatattata tattatatat tgtatataat atatattata taacattata taatatatac 240
tattatatat tataatatat aatatataat aatatataat agtatatatt atatatattg 300
tatatattat atataaatat ataatatata atatatatia tataatatat attatataat 360
atatattatt atatattata tatitatata taatatatat tatatatatt atatittata 420
tataaatata taatatataa taatatataa tttaatatat ataatatata; caatatataa 480
tatataatat attaatatat ataatatata caatatataa tatataatat ataatatata 540

atataaatta tiatatataa tatatattat atatagctga attatat 587

<210> 63
<211> 313
<212> DNA

<213> Homo sapiens

<220>
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<210> 38 <211> 474 <212> DNA Seite 41 SEL PCT 012. ST25 <213> Honp sapi ens
<220> <221> msc_binding <222> (1)..(474) <223> MAR of chronosone |
genonmi c contig; 13496468..13496941 <400> 38 alattatata taatataatt
atatctataa ttatatatta tatataatat aattatatat 60 ctataattat atattatata
taatatatat tatatataat atataattat atataattta 120 tataatataa tatataatat
ataattatat ataattatat aatataatat ataatatata 180 attatatata atttatataa

t at aat at at aat at at aat tat at at attségb@@%\g‘-ééo aattatatat aatat at aat
tatatataat ttatataata taattatata atat 0O ttatatataa tttatataat

ataatt at ataathat t attatatata atttatataa 360 tataattata tataatatat

aat t at af &4 " &t'5% Y9tatatataat tatatataat 420' afataattat atataattta

tataatataa ttatatatta tatatattat atat 474 <210> 39 <211> 483 <212> DNA

<213> HoMZSAPi-ENS) <220> <221> nisc_binding <222> (1).,(483) <223> MAR of

chronmosone 1 genom c contig; 2509163..2509645 Seite 42 SEL PCT 012. ST25
<223> MAR of chromosome 1 genomic contig; 3805392.,.3805704

<400> 63
tatataatat gtatattatg taatattita tatagcatat atgtatatta tatataatct 60

tttatatata gtatataata tgtatattat atattatata attatataat tatgtattat 120
ataaaatata ttatataata tataattata tattitiiga aatatagatt atatataata 180
tatatggcag tgagetgaga tataatatat attatctata ctatataata tatattatat 240
atactctata ttatatatgt atatattata tataatatat acatatataa tgtgtatata 300

ttatatataa taa 313

<210> 64
<211> 349
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(349)

<223> MAR of chromosome 1 genomic contig; 4521378..4521726

<4Q0> 64
ttatatacac tatataatat gtatttatat atacttatat acactatata tgtatitata 60

tataattata tacactatat aatatgtatt tatatataat tatatacact atataatatg 120
tatttatata taattatata cactatataa tatgtatita tatataatty tatacactat 180
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<400> 39 caaaatacat aatatataat agtattatat aatagtatgt atagttataa tatatagtat
60 aattacaata tatgatatgg tttatatatt atatatagta taatataata taacataata 120
ctattataat atataaacta tataatatat actattataa tatatgaact attataatat 180
ataaactata tataatatat aatatgtact attataatat ataaactatt ataatataat 240
atat aaacta ttataataca taaactatta taatatatat aatactatgt atacatatat 300
tacattatgt acatactaca ttatgtatta tgtatgtata tatacacaaa atacataata 360

tataatagta ttatataata gtatatata t t at gtataatt acaatatata 420
atatggttta tatattatat at a%t at aa?sé\lcgéﬁ‘i@@}afaat actgt tatatataaa 480 cta
483 <21@saigtpta dstatatasativtatesa statpratolaiptiatgdaaalgy; <220> <221> ni st

bi nding <222> (1) <223> MAR of chronosone | _genom c contig;

.. (641
2776349tacaaat@939tgtatan(owg !—ﬁﬂf@t@'@tca@feﬁtatéﬁ’@!%’%tﬁtataga?’a@ tatat atacatgtta
tatatataac atagatatta 60 tatatacatg ttatatatat aacatagata ttatatatat
aacat agabtgthtztnataittze (gRoatiatgalaatiataiategee at agat ¥% at atata cgtgttatat
ataacagata ttatatatac 180 Seite 43 SEL PCT 012. ST25 atyttatata taacatagat
attatatatg tatgttatat ataacataga tattatatat 240 gtttatataa tatataacat
at gttt aar-t ggat aat at ataacattt tatataatat 300 ataacataat tatatgttat
atatgatata aaacatatat attatatacg ttatatgtaa 360 tatataacat atattgtata
cgttat akpf1-aghgt ataac atatattgta tacgttatat 420 gtaatatata acatatattg
tatacgttat atgtaatata taacatatat tgcatacgtt 480

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(500)

<223> MAR of chromosome 1 genomic contig; 3240166..3240665

<400> 865
ftaatatata aiatatatta tataiitata tatiaatata taatatatat ttatatataa 60

tatatattat atatttatat tacatatati tatatgttaa tatatatttt atatatttat 120
atatittata tatitatata ttatatattt atatattata tttatatatt atatatttat 180

attatatatt tatatattat atttatatat tatatatiia tattatatat tiatatattg 240
tatatitata ttatatattt atatattgia tttatatatt atatatttat atactatata 300
tatttatata tattatatat ttatatatta tatatattta tatatattat atatttatat 360
attatatata tttatatata ttatatatit atatattaia {atattiata tatattatat 420
étatttatat atattatata titatatata atatatatta tatatittat ctatatattt 480

atatattaat atatattata 500

<210> 66

<211> 866
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atatgtaata tataacatat attgtatacg ttatatgtaa tatgtaacat atattgtata 540
cgttatatgt aatatgtaat atataataca tataacatgt atatataaca tatatgtata 600
taacatatat ataacatata taacatatat gttatattat a 641 <210> 41 <211> 745 <212>
DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(745) <223> MAR
of chronmpbsone | genom c contig; 2858703..2859447 <400> 41 atatttat 2t
atgtaataat atataatata tttatatgta tttgtatatg taataatata 60 tatataataa

aat atgtaat aatatataat atatttatatSEtpeFtERE@TAI;tattatat 120 atatattatt
atatttataa tataatatat atttatatta tatattataa atatatatta 180 tataatatat

attat aagi@-tphal tatat aatatatatt ataaatatat attatattat 240 atattataaa
tatatattat ataatatata ttataaatat atattatata atatatatta 300 taaatatata
ttatattyt %,ap%g{oageﬁyénstttgt atatt atatattata tattataaat 360 Seite 44 SEL PCT
012. ST25 attattatat ttataatata ttatatattt tatatataat atatgatata tattataaat
420 atatcttata aatatatata tttatatata tatattataa atatataaat ataaatatat 480
aat at aat at aat at aat at aataaatata atatataata tatataatat ataataaata 540

t aat aaat,gf. aaatatatca tataaatata aatataaata taaatatatc atataaatat 600

at at attf%t0>at gatatatt atagtatata taaatatatt tatatattat aaaatattta 660

t at aat at at aat%:i)ggta tatttatata tataaattaa ctaatatata taaactaata 720

t aat at at4dt Gt t¥ tagta 745 <210> 42 <211> 307

<222> (1)..(866)

<223> MAR of chromosome 1 genomic contig; 409429..410284

<400> 68
atatatataa tatattatat atattatata ttataiatat aatacatata ttatatatat 60

aatatataat acatatatia tatatattat atattatata taatatataa tacatatatt 120
atatataata fataatatat aatatattat ataatataat tatataatta tataatataa 180
tataatatat aatattatat aattatataa tatatataat tatattatat attataaata 240
ttatataata tatatattac aaatatatat tatatatatt ataaatatta tataacatat 300
ataitatata afatatataa tatataatat atataaaaat ataatatata agatatatat 360
aatatatgat atatatgata tataatatat gatatatatg atatatataa tatatgatat 420
atatgatata tatgatatat ataatataty atatatatga tatatatgat atatgatata 480
tatgatatat gatatatatg atatatatga tatatgatat atatgatata tatgatatat 540
gatatatatg atatatatga tatatgatat gatatatata atatatgata tgatatatat 600
aatatatgat atatatgata tatgatatgt aatatatatg atatattata tataatatat 660
aatatataca taatatataa tatataatat ataatatata taatatgtga tatatataat 720
atafgatata tgatatatga tatatattat ataatatata taatatatat tatatataat 780
atatattata taatatatat aatatatatt atatataata tataagatat aagatataat 840
atatataata tataatatat ataata 866

<210> 67
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<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(307)
<223> MAR of chronosone 1 genom c contig; 945522..945828 <400> 42
catatataat atatattacc tatgttatat aggtcatata taacataaat atattacata 60
tatgtaatat atattaaata taaatatata acatatatgt gtaactatat atataaatat 120
gtacatatac atatatgtaa atatataata tatatttaca ttatattata taatatatat 180
ttacattata tatttatata tacattatat atatttacat tataaatatt tatataatat 240
atatttacat tatattacat tatataaaat ﬁ%ﬁbﬁ%@gattat aat acattataac 300
agat aaa 307 <210> 43 Seite 45 SE " 5 <211> 357 <212> DNA <213>
Hono sapiens ..s220> <221> m sc_binding <222> (1)..(357) <223> MAR of
chr omoscife | om c contig; 3402743..3403099 <400> 43 aatattatat
taaatataat atattaatat ttaatatatt taatataata ttaaataaat 60 atattataaa

t aaat t at#d2t HMfaaata tatattatgt atttatgtat aatatataaa 120 aattatat at
aatatatata tttttataaa tatataaata tataataaat aaatatatta 180 aat aaat aat
aat at at t®43atkemagepienat t aaat att atatattaaa tataatatgt 240 aat at gaaat
atattaaata ttatatatta aatataatat ataatgtgaa atatattaaa 300

<220>
<221> misc_binding
<222> (1)..(335)

<223> MAR of chromosome 1 genomic contig; 614754..615088

<400> 67
acccaatata tgtgtatata tgtatgtata tatacatata catacataca tatatgtaca 60

tacatatata catacataca tatatatgta catacatata tacatacata catatataca 120
tataacatat atacacacat atatacagat atacatatat acatacatat atacatataa 180
catatataca tacatatata catataacac atacatacat acatatatac atacaacata 240
tatacataca tatatacata tgtatacata catatatgta tacatatatg tatacatata 300

tgtatacata tatgtatata tatatigtia tatat 335

<210> 68
<211> 455
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(455)

<223> MAR of chromosome 1 genomic contig: 1299520..1299974
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tattatatat taaatataat atataatatg aaatatatta aatattatat attaaat 357 <210> 44
<211> 323 <212> DNA <213> Hono sapiens <220> <221> m st binding <222>
(1)..(323) <223> MAR of chronosonme | genom c contig; 3485830., 3486152 Seite
46 SEL PCT 012. ST25 <400> 44 atatttatag actatatatt tatatattta gtgtatttgt
atactatata tttatatagt 60 tagtatattt gtatactata tatttatata tttagtatat
ttgtatacta tatatttata 120 tatttagaat atttgtatac tatatattta tatatttagt
atatttgtat actatatatt 180 tagtgﬁg{p@TgﬂgkﬂgE@ta tatttatata tttagtatat
ttgtatacta tatatttata 240 tatttagtat atttatatac tatatattta tatatttagt
atatttatat actatatact 300 tatatattta gtatatttat ata 323 <210> 45 <211> 498
<212> DNA <213> Honp sapi ens <220> <221> misc_binding <222> (1)..(498)
<223> N@Eﬁff?ghronnsone 1 genom c contig; 3548336..3548833 <400> 45

&e

PR S T R e TR B T

ttatatt
tattatatca tatatattat tatatataat atattatatc atatatatia ttatataata 120

tattatatca tatatattat tatatataat atatattata tatattatia tatataatat 180
atattatata tattattatg tataatatat atattatata tatitatat atatataaat 240
tatataataa tatataatia aftatacata tatacatata taagtataca tataatatat 300
ttatatagta tatataaata tatatacaat atatttatat attatatatt atatataaat 360
atatacaata tatttatatc atatatttta {atatgatac atataatata tattatatat 420

gatatataat atatatcata tatgatatat aacat 455

<210> B9
<211> 404
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(404)

<223> MAR of chromosome 1 genomic contig; 1870778..1971181

<400> 69
atatataata tgtataatat ataatatata tcatatattg tictatgtat attacatata 60

atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 120
atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 180
atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 240
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agcgt ataac attaatataa tatagtatta atataatagc gtataacatt aatataatat 180
agtattaata taatagtgta tattaatata atatagtaft aatatataat attaatataa 240
tatatcaata taatagtata taatataata taatatatca atataatagt atataatata 300
at at aatata tcaatataat agtatataat ataatataat atatcaatat aatagtatat 360 Seite
47 SEL PCT 012. ST25 aatattaata taatataata tcaatataat agtatataat attaatatat
taatataata 420 gtatataata ttaatgtaat ataatattta cataatgtat ataataatat
aatagtatat 480 aatacaata taatat ARS 5 46 <211> 400 <212> DNA <213>
>
a

Hono sapi ens, <220> <221> mi sc_ bi ngln .. (4Q0) <223> MAr of
chr oms%ﬁ&cﬁttﬁéﬁaﬁ?t@t %%tﬁiait%cfa Spiead ?%ﬁ@% g {E@ﬁm;‘%ﬁG aaatatatta
tattatatat tatatattat tcaatatact a t at t at tgt 60 ttaatacaat
at at aat #ataiita cattiattal atalifatia iptalgqaty ;ﬁ%‘iﬁ%agﬁlfacitﬁgt ?)’b atg 120 atattatata
ftactccata taatataata tattatacat aatatattac tcagtataat 180 acataatata
t at aat astattatetecieetpisiat aalataiatattabatatettattat gt t at gt ata 240 gtatataata
ttatatataa tacattattc aatataatat ataatattat atataataca 300 ttattcaata
taatatataa tacactattc aatataatat acaatattat atataataca 360 ttattcaata
t aat at atat0>t d0at aatat atatatttat 400 <210> 47 <211> 403 <212> ~NA <213>
Hor no sapi ens

<211> 605

<212> DNA

<213>» Homo sapiens

<220>
<221> misc_binding
<222> (1)..(605)

<223> MAR of chromosome 1 genomic contig; 3562918..3563522

<400> 70
tatatatata aaatacatat atatiatata tattatatat aatacatata ttatatatta 60

tatataatac acgtatataa tatataatat ataatacata taatatatat gatatataat 120
acatataata tatatgatat ataatacata tataatatat atgatatata atacatatat 180
aatatatatt atatataata catatataat atatattata tataatacat atataatata 240
tattatatat aatacatata taatatatat tatatataat acatatataa tatatattat 300
ataatacatia tataatatat attatataat acatgtatat aatatatatt atatataata 360
catatatatt atataataca tgtatataat atatattata tataatacat atatattata 420
tattatatat taatatattt atataatagt aatatataat attaatatat tatatatatt 480
aafattatat ataatacata tattatatat aatataaata tatataatac atatataata 540
cacatattat atataataca tatattatat ataatatata {attatatat aatatatatg 600
taata 605
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Seite 48 SEL PCT 012. ST25 <220> <221> m sc_binding <222> (1)..(403) <223>
MAr of chronobsone 1 genomic contig; 7205509..7205911 <400> 47 agtatatata
tgtgtatata tatgagtata tatatgtgta tatatatgag tatatatatg 60 tgtatatata
tgagtatata tatgtgtata tatatgagta tatatatgtg tatatatatg 120 agtatatata
tgtgtatata tatgagtata tatatgtgta tatatatgag tatatatatg 180 tgtatatata
tgagtatata tatgtgtata tatgagtata tatatgtgta tatatgagta 240 tatatatatg

tgtatatatg tgagtatata tatgtgtat gdapargaatsrisatatgtgta 300 tatatatgag
tatacatatg tgtatatata tgagcatata tgtgtatata tatgagtata 360 tatatgtgta

t at at at >tgi)at atgtg tatatatatg agt 403 <210> 48 <211> 309 <212> DNA
<213> sapi ens <220> <221> m sc_binding <222> (1)..(309) <223> MAR of
chronosg I nom ¢ contig; 7507280. 7507588 <400> 48 Seite 49 SEL PCT
012.ST2%t>a§ggaatat atattattta tatattatat ataaaatata tattatatta tatattatag
60 atataataaa taaataatat ataatatatt atataattat ttatacataa ttatatataa 120
ttatat gi%ﬂz?tpblﬁacaatt atatataatt atatacaatt atacacataa ttatatacaa 180

ttatacaatt atatacataa ttatatatat aatatacata attatatatt aattatacaa 240
<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{317)

<223> MAR of chromosome 1 genomic contig; 188743..190059

<400> 71
tattttttat atttatatat tatatatatt tttatatgta atatattata tataaaatta 60

tataalttta ctacatataa tatataaaat tatataatit tactacatat aatatataaa 120
attatataat tttactatat ataatatata aaattatata attttatata taatatatat 180
tataatatat aftatatgea atatatatta tatattatat tataatatat tgtatatttt 240
tgtatataaa atatataata tataatatat ttatagacaa taatatataa tataatatat 300

aaaatittai atataaa 317

<210> 72
<211> 522
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding

<222> (1)..{B22)
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ttatatacat aattatatat aattatacaa ttatatacat aattattatg tatattatat 300
tatataata 309 <210> 49 <211> 516 <212> DNA <213> Honp sapi ens <220> <221>
m sc_binding <222> (1)..(516) <223> MAR of chronbsone | genonic contig;
3581085..3581600 <400> 49 atatatatat atatatatat atttatatat atatatatta
atatatatta tatataaaaa 60 tatataaaat ttatatatat aatttatata tataaaaata
tataaaattt atatatataa 120 tttatatata taaaaatata taaaatttat atatataatt

tatatatata aaaatatata 180 aaatttiat t ta tatatataaa aat at at aaa
atttatatat ataatttata 240 tatalggﬁgéTagﬁﬁggggat ttatatatat aatttatata
tataaaaata tataaaattt 300 atatatataa tttatatata tagaat atat aaattatata
t at aat t 2445t MAR fhePMEsoMeha i ARCHONYT #4281 1 #2904t at aat a t aaaatt at a
tatataatta tatatataat 420 ataaaattat atatatattg tatatatata aaatatacaa
aatttatata tataaaatat 480 Seite 50 SEL PCT 012. ST25 aaaat ataca taaaaat aaa
tatatataat ttatat 516 <210> 50 <211> 534 <212> DNA <213> Honp sapi ens
<220> <2900 if2sc binding <222> (1)..(534) '

gatatatata {ttatatata taaaagatat atattatita {atataaaga tatatattta 60

tatatataaa agatatatat tatttatata tatagaagat atatatttat atatatgata 120

tatattatit atatatataa aagatatata titatatata tgatatatat tatttatata 180

taaaagatat atataaaaga tatatattat ttatatatat aaaagatata tatataaaag 240

atatatatta ittatatata taaatgatat atatiattta tatataaaag atatatatta 300

ittatatata aaagatatat aftattiata tatataaaag atatacatat aaaagatata 360

tatitatata taaaagatat atatatitat atataaaaga tacatataft tatatatata 420

aaagatatat atattittat atataaaata tatattatat atataaaaga tatatataaa 480

tatatatatc tittatatat aaaagatata tataaatata ta 522

<210> 73
<211> 1110
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{(1110)

<223> MAR of chromoscme 1 genomic contig; 1138030..1139139

<400> 73
tatgtatgta tacataatat attatatatg tatattatgt atacataata tattatatat 60

gtatattatg tatacataat atattatata igtatattat gtatacataa tatattatat 120
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<223> MAR of chronosone 1 genom c contig; 3084851..3085384 <400> 50
atataatata tatgactata tattttatat tatattctat ttcaataaaa tatttatatt 60
ttattatata ttataatata taattatata tgtaataata tataatatat aatatatatt 120
ttatattata ttttatattt atttttatat tttatattat attttattat atatattata 180
atatataatt atatatgcaa taatatatta tatattataa tatataatta tatatgcaat 240
aatatattat atattataat atataattat atatgcaata atatattata gattataata 300

tataattata tatgcaataa tatattatatS t,l_;, ﬁ aatata ttaatatata 360
Tk IR e F e g

tattacatat atcttcaaaa a tt t tat ata cat tat coat 534 <210> 51
<211> Rejatatishatattagig téﬁﬁ%é‘gg ﬁgﬁ‘% @;ﬂ §E‘iataé9%‘ @%toPCT 012. ST25 <220>
<221> mi st binding <222> (1)..( 583 <223> MAR of chronosome | genomic
contig; tfﬂ@@@@ﬁfaﬁemafaﬁﬂmgtaﬁﬁﬁtﬂﬁt@@%tﬁ@ tatathateht 408a aat atattat at at aaat at
attatatata atatatttat 60 atattataca atatatttat atattatata taatatattt

t at at asattaiatgiedataiytet acatzetata ttatatatia tatotatati atgietesst aB8Ptttat a t at aat gt ac
aatatatttt atatattata 180 tataatatat tttatatata ctatacaafa tattttatat

at t at atatéiatibtedtattainty taliBigt atacatattg taitadatat atagiata t ¥28t at at a at at at at ac
catatataat atattttata 300 tataatatat ataccatata taatatattt tatatataat

at gt at atigtat-atAsagiatt atd3GQataattatatadt atnatAas aggttatht adgat atata atatatttta

t at at aat ag gt at aacata 420
aftatatgta tattatgtat acataatatt tatatattat atgtatatta igtatacata 540
atatattata {aitatatgt ataftatgta tacataatat gtacacataa tatttatata 600
ttatatgtat attatgtata cataatattt atatattata tgtatattat gtatacataa 660
tatitatata ttatatgtat attatgtata cataatatit atatatiata tgtatattat 720
gtatacataa {atitatata ttatatgtat attatgtata cataatatat tatataitat 780
atgtatatta tgtatacata atatattata tattatatgt ataltaigta tacataatat 840
attatatati atatgtatat tatgtataca taatatttat atatiatatg tatattatgt 900
atacataata taftatatat tatatgtata ttatgtatac ataatatatt atatattata 960
tgtatattat gtatacataa tatattatat attatatatg tatattatgt atacataata 1020
tattatatat tatatatgta tattatgtat tatattatat attatgtata ttatagatta 1080

tgtatgcata cataatatgt attgtatatt 1110

<210> 74
<211> 521
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding

<222> (1)..(621)
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tataatatat tttatatata atatgtatac catatataat atattttata tattatagat 480
accatatgta atatacttta tatataatat agataccata tgtaatatac tttatatata 540
atatagatac catatgtaat atactttata tataatatag ata 583 <210> 52 <211> 314
<212> DNA <213> Honp sapi ens <220> <221> m sc_binding <222> (1)..(314)
S5eite 52 SEL PCT 012. ST25 <223> MAR of chronpbsonme 1 genornic contig;
4350424. .4350737 <400> 52 tatgtgtata taaatatatg tatatatgtg tatataaata

tatataaata tatgtatata 60 tgtatat@aPCabardEps tatataaata tatgcatata
tttatatata aaatatatgc 120 atatatgtat atatataaaa tatatacata tatgtatata

t at aaaalgbast RAR FcforkEDmek YeRbaliGborRABbRIA A 868gIAt gt a tat at at aaa

atatatacat atatgtatat 240 atataaaata tatacatata tgtatatata taaaatat at
acatatattt atatatataa 300 aataccaagt ctta 314 <210> 53 <211> 828 <212>
DNA <213> Honp sapi ens <220> <221> m sc_binding <222> (1)..(828) <223> MAR
of chr 0@4%@374 genom c contig; 8443267..8444094 <400> 53

aatatatata aatatataaa tatatataaa tatatataca tataaatata taaatatata 60
tatgtaaata tatgtaaata tatgtaaata tatgtatatg tatatataig taaatgtatg 120
tanatatata taaatatatg taaatatata taaatatacg taaatataia aatatatata 180
actatatata aatatatata aatataaata tataaatata tataaatata tataaatata 240
taaataaata catataaata tataaataaa tacatataaa tatatataaa tatataaaaa 300
- {atatataaa tatatatata aatatataaa catatataaa tatataaata tatataaata 360
tataaataca taaaatatat aaatatatat aaatatataa atatatataa atatagataa 420
atatagataa atatataaat atatataaat atataaatat agataaatat ataaatatat 480

aaatataaat atataaaaat atatataaat atataaaaat a 521

<210> 75
<211> 5860
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(560)

<223> MAR of chromosome 1 genomic contig; 5712303..5712869

<400> 75
atataattat atatatatta tatattatat ataattatat attatatata atgtataatt 60

atatatiata tataatatat ataaatatat atatttiita tataaatata ttatatattt 120
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tattatataa ttatatatac tatataaata tataatatat agttatatag tatatataat 60
atatataata tatactatag tatatataat atatataata tatactatag tatatataat 120
atataattat atataatata tatactatag tatatattat atatatatta tatatatata 180
atatatatat aatatatata atatagtata tataatatat aattatatat aatatataat 240
atagtatata taatatataa tatatatata attatatact ataatatata taatatataa 300 Seite
53 SEL PCT 012. ST25 ttatatatta tatactatag tatatattat tatatataat agatataata
%gat t at at at aat agat at aat a

t

tatataatta 360 ttatataata tagta& i;c %{E

taatataaft 420, . atatatgata t a t [ t tatattatat tatatataat

at at aat @%@Qé@tat%aaq%ﬁ@ rgqe%atg?aa[a:t?rh@ %El ?t%.t_ %@5&% atat ataatt atattatata
attatattat 540 ataatatata taatatataa t%atattata { aat at at at aat at at aat

t at at t at3ettgdPtetiaial piacatatt glafplathapiatiftaietiaiaista 448t at at aa tatataatta
tattatataa 660 tatatataat atataattat atattatata taatatagta tatataatat

gt aat t attaigtattagataiipid efifedatat atalnHalaietetip atalletalea 342 aattaca tattat at aa
tgtatataat 780 atataattat atacattata taatatagta tataattata tattatgt 828
<210> Stpaafatitatstaiataiatasatpigdatiatebze tatesstitglptalaieat <B380> <221> ni sc_bi ndi ng
<222> (1)..(573) <223> MAR of chronosome | genom c contig; 8703190..8703762
<400> Satatatttaitattaiatacaadattiahatintstatnaantietantodaentatat ad2cat at aat at at aat at a
60 tattatgtac atataatata catataatat atataatata taatgtacat ataatatata 120
t at aat atatbtagtdtatabiniib tattatzat ttatatibpdtapaticatiataaaitaiat 48a gaat at atat 180
actatattgt atatataaga tatataatat atagtatata tactatataa tatataatat 240

aatatataat acatatatat catatatgaa atatatatca tatattatac atattatata 540

taacatatat attatatatc 5860

<210> 76
<211> 479
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(479)

<223> MAR of chromosome 1 genomic contig; 8578812..8579290

<400> 76
tatggtatac atatagtata tatggggtac atatatggta tatatatggg ttatatatat 60

gatatatatt atatatgtat atggtatata tatggtatat atattataca tgcatatggt 120
atgtatatgg tatatatatg atatatacat atggtgtata tatatgttat atatgatata 180
tataaggtat atatatggta tatataaggt atatatagta tatatatggt atatataagg 240
tatatattgt atatatatgg tatatataag gtatatatat tgtatatatg gtatatatat 300
ggtttatata tatggtgtyt atatatggtg titatataca cactttatat actatatatt 360
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atagtatata taatatataa tatagaatat atatacaata tataatatag aatataggat

300 Seite

54 SEL PCT 012. ST25 atatatagaa tatacatata taatatgtat atattatata ttatattata
tattatataa 360 aaatatataa tatataatat aaaaatatat tal atattat ataatataaa
atatattata 420 tattatatat tatataatat aaaatatatt atatattata tattatatat
aaaatatatt 480 atatattata tattatatat aaaaatatat tatatattat atattatata

taaaaatata 540 ttatatatta tatataaaaa tatatattat tac 573 <210> 55

<212> DNA <213> Honp sapiens <2 rse bi nding <222> (1).
SBE PERoT @TQ%QQ%&E’%% 8949672 <400> 55
at at

<223> MA i s

acat at Cta&é&%ag%ﬁﬁ%%&?ﬁ?ﬁfﬁt%t?ggtgﬁgﬁaﬁgﬁg%g#gggt??? at atatattata
t at at gaaat, At t at gt,gaat at at gca
t at at t aﬁgﬁta‘g?‘%ﬁ@%ﬁ? ﬁaéa{té@bﬁ%t%{ag%%@é@-{t%@ @%%%t t g'tmat at aat at a
tat aat at aa aatatataat atatattata tattatatat aatatatatt atatataata
catatatata atatataata tatataaaat ataatatata tattatataa tatatatata
aat at at &2a0%tdt at at at aatatatata ttatatataa aatatatatt atatgtaaaa
tatataatat atataatata tatattatat gtaaaatata tattatatat aaaatatata
at at at az3a1r &/dt att at at at aaaata tat aatatat aaaatatata atat at at aa
aat at at aat atatataaat atatattata tataaaatat ataatatata taaatatata

<211> 597
. (597)

60

120

180

240

300

360

420

480

540 Seite

55 SEL RET2o1INAT25 ttat at at aa aat at at aat at at at aaat atatattata tataaaat at

atattat 597
<213> Homo sapiens

<220>

<221> misc_binding

<222> (N)..(477)

<223> MAR of chromosome 1 genomic contig; 8579294..8579770

<400> 77
tatagtatat atacacacta taggtaatat actacatatt atatacacac tataaataaa 60

atatataata tataatattt {ctatatagt atatattata tatigtatat actatatata 120
atatatacta tagacagtag atacttiata tactatagac agtatatact atatactgta 180
tacactatag acagtatata ctatatactq tatacagiat atgtagigta tatgtagtgt 240
atataatata tagtatatat tatctatact atatacagta tatatagtgt atacataata 300

tatattatat attatatata ctatatacag tatacatag! glatatgtag tgtataatat 360
atataatgtqg tatataaaat atatatacta tatataatat atattatata taatatatac 420

actatatata ctatagatac actatatatt cactatatat actatatata ctatata 477

<210> 78
<211> 331
<212> DNA

<213> Homeo sapiens
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<210> 56 <211> 646 <212> DNA <213> Honp sapi ens <220> <221> m sc bi ndi ng
<222> (1)..(646) <223> MAr of chronobsone 1 genom c contig; 759619..760264
<400> 56 taatatatat aatatatatt atataataat atataatata tattatatta taatatataa
60 tatattatat aataatatat attatataat atataataat atatataata catattattt 120
aataatatat aatatatatt atataataat atataatata tattatataa taatatacat 180
tatattatat aatatataat atatataata tatattatat aataatatat aatatatatt 240

at agaatgat atattagata ttatat aattsgﬁgkﬁi(?{%agq-%éttat atat tatataataa 300
tatataatat atattatata attatatata Taataftat attatataa ttatatataa 360

tatattatat aattatatat ataatattat atattatata attatatata atatatatta 420
tataattata tatataatac tatatattat ataattatat ataatactat atattatata 480
atttatataa ttatatatat tatatattat ataattatat atattatata ttatataata 540

acat at afé20%t at at at t at at aat aacat atatattata tattatataa tacatatata 600
ttatatatta tataatacat tattatataa tatataatat atatta 646 <210> 57 <211> 752
Sei te 562ZFL nPETIMINGT25 <212> DNA <213> Honp sapi ens <220> <221>

m sc_binding <222> (1)..(752)

<222> {1)..(331)

<223> MAR of chromosome 1 genomic contig, 8580024..8580354

<400> 78
actatatgtt atatacataa gatatagtat ataccatata ttatatacat tatatatagt 60

gtatactata tataatgtat ataatatata gtatatatac actatatata ctatgtatat 120
atacactata tatactaigt atatatacac tatatatact atgtatatat acactatata 180
tactatgtat atatacacta tatatactat gtatatatac actatatata ctatgtatat 240

atacactata tatactatgt atatatacac tatatatact atgtatatat agigtatata 300

tactgtatat gttatagtgt atatatagta t 331

<210> 79
<211> 410
<212> DNA

<213> Homo sapiens

<220>
<221> misc_pinding
<222> {1)..(410)

<223> MAR of chromosome 1 genomic contig; 8580705..8581114

<400> 79
tatagtctat attatataca gictatataa tatatagtat atactatata tactittcct 60
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<223> MAR of chronosone 1 genom c contig; 1226710..1227461 <400> 57
taaacatata tataaatata tataaatata tatataaala tatataaata tataaatata 60
taaatatata tgaatatata aatatatata aatatatatg aatatataaa tatatatata 120
aatatatata aatatatata taaatatata taaatatata taaatatata taaatatata 180
t aaat aaata tataaatata tataaatata taaatatata tataaatatg taaataaata 240
tatataaata tataaatata tataaatata tataaatata tatagaaata tatatagaaa 300

t at at at aaa t at at at aga aat at al agasg _|ab §T aatatata taaatatata 360
t aaat ataga aatatatata aatatatata gtt’:?a i:iﬁ §§aat at at tatatataa 420
at at at araictard@atasiate Htalreehalalpoiata folpglolal 21iasaaCa: ai<%haat at at at 480
aaat at at at aaat at at at aaatatatat attaatatat aaatatatat taatatatat 540
t aat at ataiataatat Rtatagtel catagcptatatagtalost atredtacca iatagat at'8Caat at at aa 600
at at atat at taatatataa atatatataa atatatatgt aaatatatat ataaatatat 660
at aaat abeitaatgit dstagatacinticiiaat atatatagtodaceiatatatatastataat 24 at at at an 720
atatatataa atatatatat aaatatatat as 752 <210> 58 <211> 300 <212> DNA Seite

57 SEL RJgtgh? aBidmctaciactHbatataash ¢atagtalR QtacackRtl >3 sc_bi nding <222>
(1)..(300) <223> MAR of chronpbsone 1 genomc contig; 1119049..1119348 <400>

58 t aat adtagraitt AthhRitfh dadtgatatigiatol jtatadtht tahtatthtt 360t aa tatatatttt 60
atataatata tgtaatatat attttatata tatgtaatat atatttfata taatatatgt 120

aat at at gidgatld BitanbRglRIALRM ghgtaltdttdct-adtatd aat at auge aatatatatt 180

<210> 80
<211> 433
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(433)

<223> MAR of chromosome 1 genomic contig; 12979167..12879599

<400> 80
atatataata tatatatgtc ctatatataa aatatatcat atatataaat atatatgata 60

tattttatat attanatata taattatata taaatatata tttatatata aatatattat 120
ticaatatat ataaatatat ttaaatatat ttaaatagaa tattaaatat ataaatatat 180
aattatattt aatatataaa tatatattaa atatataatt atatitaata tatataaata 240
tatattaaat atataattat atatttatat atttattata tataaatata tafttgttct 300
aaataaatat atafictaaa tatataatat tttatattat ataatatata atataaaata 360
tataataaat atataatata taaatazata aatatitatt ataaaataca tataaatatt 420
aaatatatat taa 433
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ttatataata tatgtaatat atattttata taatatatgt aatatatatt ttatataata 240
tatgtaatat atattttata taatatatgt aatatatatt ttatatatat gtaatacata 300 <210>
59 <211> 617 <212> DNA <213> Honp sapiens <220> <221> mlso binding <222>
(1).-(617) <223> MAR of chronpsone 1 genom c contig; 3603613..3604229 <400>
59 aaaatataat atatataata tataatatat ataatatatt atatataaaa tatataatat 60
Seite 58 SEL PCT 012. ST25 ataatatata taataaaata tacataatat ataatgtata

at aaaatata cataatatat 120 aat at%ggtcﬁgﬁasgﬁ aa tat at aat at at aat aaaat
atataatata taatatataa 180 taaaa t7a at at at aat aaa at at at aat a
tattatat % aat aaaatat 240 ataatatatt atatataata aaatatataa tatattatat

at aat aaa 0>at8<'1t aatata 300 ttatatataa taaaatatat aatatattat atataataaa
atatataata tataatatat 360 aataatatat ataatatata atatatataa taaaatat at

at aat at 82h1"at38Pat at aa 420 taaaatatat aatatataat atatataata aaatat at at

gat at at aat atatataata 480 aaatatatga tatataatat atataataaa atatataata

t at aat atab?t &ANd aat at 540 at at act aaa aaat at at aa t at at aat aa aaaat at at a
atatataata tatataatat 600 ataataaaat atatata 617 <210> 60 <211> 674 <212>
DNA <213213omronsapapiess <220>

<220>
<221> misc_binding
<222> (1)..(385)

<223> MAR of chromosome 1 genomic contig; 16336644..16337028

<400> 81
fitatataaa taictatata aataaatata taaatatata aatataaata tatataaata 60

tataaataaa tatataaata tatataaata {aaatatata tataactatg aatttatatt 120
tatataaata tatatctata tgaatataaa tatatatita tataaatata aatatatata 180
taaatatata tatttajata gatataaata tatatataaa tatatatatt tatatagata 240
taaatatata tctatatatg aatatatafc tataggaata taaatatata tctatataaa 300
tataaatata tataagtata aatatatata aatatatatc tatataaata taaatatata 360

tataaatata aatatatata taaat 385

<210> 82
<211> 383
<Z212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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<221> msc_bindng <222> (1). (674) <223> MAR of chronosone | genomc
contig; 2592460..2593133 <400> 60 taagcttata tatatatata agcttatata
tatatatata agcttat ata tatatagaaa 60 gcttatatat atatagaaag cttatatata
t aagaagctt atatataaaa gcttatgtat 120 aaatatatat aaatatattt atttatgctt
at agat acat atataaatat atttatttat 180 atttatatat aaacatatat ttatatatat
ttatataata tttatttatt atataaataa 240 Seite 59 SEL PCT 012. ST25 at at at aat a
aat aat aaat at at at aat a tatttattgtS’Eq_tF@_{t {ﬁ%g tzgaatttatt 300 aat at aat at
at aat aaaat aat aattata taaatatata aat a aatatatata 360 aatatatata
atatctat i}ﬁ aa atataaatat atataatatc tataaatata 420 gataaatata
aat at ata aa at atagataa at ataaatat atataactat 480 atat aaat at
at at aact at t atatatapaat atata 40 ctatat at at
aaat at afg%‘% a@%gtogf"g “%ﬁSQH}ﬁ gg{lorgl(cactoghgfgdﬁiéﬁg% 2@%?1 00 at at at aaat
at at at aact at atataaat atatatataa atatatataa ctatatatat 660 aaatatatat ataa
674 <210> 61 <211> 1694 <212> DNA <213> Honp sapi ens <220> <221>
m sc_binding <222> (1).(1694) <223> MAR of chronpbsone 1 genonic contig;
2891680<40®93373 <400> 61 atatgtaata catatattat atatgcatat atacatgcat
at gt at atedatatatagHatateta t@tatatcatatnoitata tatatattthtajataptia t gb@it at aca t at at aaagt
atgattatat ataatatata 120

tatatatagt tatatatata gttatatata tatagtiata tatatagtta tatatatagt 120

1—.

tatatatata tagittatata tatagttata tatatagtta tatatatagt tatatatata 180
tagttatata tatagttata tatatatagt tatatatata gitatatata tatagitata 240
tatatagtta tatatatagt tatatatata gttatatata tagttatata tatatagtta 300
tatatatata gttatatata tatagttata tatatagtta {atatatata gitatatata 360

tag 363

<210> 83
<211> 310
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(310)

<223> MAR of chromosome 1 genomic contig; 566025..566334

<400> 83
tatatataat atatattgla tatattatat atigtatata taatatatat tgtatatatt 60

atatatigta tatataatat atattgtata tattatatat tgtatatata atatatatat 120
tgtatatatt atatattgta tatataatat atatatigta tatattatat attgtatata 180
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catgtatatg tatatacatg tatatattat attatatatt atttatacat attattatgt 180
ctatatataa tataatatat acatattaat aatataatac ataatataat ataatatatt 240
atataataca taatataata taatatatta tataatacat aatataatat aatatattat 300
atgatacata atataatata atatattata tgatacataa tataatataa tacatattaa 360 Seite
60 SEL PCT 012.ST25 taatatatta ttattattaa tataatatat acatattaat atacatacat
atatattata 420 ttatatataa tatacatata atataatatg taatattata tataatataa

tacataatat 480 aatacatatt aataat gg%ag%qag ataatatata tgtatctata
atatatacat 540 atatgtatat gta gtata tacatgtata
t at t at agi@atesyat a@téﬁa%c'ﬁ%@at%tta ag%téﬁ‘éq Eﬁtg ataca tgtatatacg

tatatattat 660 agatatacat gtatatat atatatatta ta at aat at at acaaga
at at aagadigtigtatp taéaaé@tat alattat ﬁ@ﬂ?g@t?@%@?@ﬁg %cg? atat tatatataca
tgtatattat 780 atatgtacat atatacatgt atattatata tacatgtata ttatatatac

atgcat attatat@Met tatatatttt tatatataat atatl@tgtat attatgtata tttgtgtata
ttatatatac 900 atgtatatta tatatacatg catattatat atatttttat atataatatc

catatatatt 960 atgtatattt gtgtatatta tatatacaca tatattatat atacatggat

attatat stz (020 cacatatatt atatatacat atatattata tatacatata tattatatat
acatgtatat 1080 tatatataca cgtatattat atatacacac gtatattata tatacacgta
tattat atat11tl4@35acacacgtat attatatata cacgtatatt atatatacac acgtatatta
tatatacacg 1200 tatattatat atacacacgt atattatata tacacgtata ttatatatac
acacgt atag12b2fa t at at ataca cgtatattat atatacacac gtatattata tatacacgta
tattatatat 1320 acacacgtat attatatata cacgtatatt atatatacac acgtatatta
tatat acatg3L380mnd diddat at atacatgtat attatatata cacatgtata ttatatatac
atgtatatta 1440 tatatacaca tgtatattat atatgcatgt atattatata tacacatgta
tattatatat 1500 acacatgtat attatatata catatatatt atatatacat gtatattatg
tatacatata 1560 tattatatat acatgtatat tatagataca tatatattaa atatacatgt
atattatgt 620 tacatatata ttaaatatac atgtatattg tatatacata tatattatat
acatgtata 680 tacatgtata cata 1694

<221> misc_binding
<222> (1)..(1238)

<223> MAR of chromosome 1 genomic contig; 1171429..1172664

<400> 84
aaagtattat atgtattata tgtatatgta ttatatatta catatgtatt atatataata 60

tatattatat attattatat attatatatt atatattatt atttatataa igtattatat 120
altatatagt atatatagta tatataatgt attatatatt atatagtata tatagtatat 180
étaatgtatt atatatagta tatataatgt aftatatagt atatatacta tataatgtat 240
tacatattat gtatagiata tgtaatgtat tatatattat atagtatatg taatgtatta 300
tatgtattat atagtatata ttatatatga tgtattattt agtatatata atatatatga 360
tgtattatat aacatatata atatatatga tgtattatat agcatgtata gtatatatga 420
tgtattatat agcatgtata gtatatatga tgtattatat atageatgta tagtatatat 480
gatgtatiat atatagceatg tatagtatat atgatgtatt atatatagea tgtatagtat 540
atatgatgta ttatatatag catgtatagt atatatgatg tattatatat agcatgtata 600
gtatatatga tgtattatat atagcatgta tagtatatat gatgtatiat atatagcatg 660
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<211> 587 Seite 61 SEL PCT 012. ST25 <212> DNA <213> Honp sapi ens
<222> (1)..(587) <223> MAR of chronbsone 1 genom c
contig; 3432560..3433146 <400> 62 gaattatata tatatagctg aattatatac
atatataata tatacaatat atattatata 60 tttatatatg atatatacaa tatatattac
atattatata tacaatatat aatatataat 120 atataatatt atatattata tattgtatat

c210 62
<220> <221> m sc_bi ndi ng

aatatatatt atataacatt atataatata 180

taatattata tattatatat tgtatataat

atatattata taacattata taatatatac

Opchrajfbadpspt tataatatat aatatataat

ot at a o oA Al SRR b et NaBe@h] FATLTL Taritatata

et aat acareaBRlrBibieTalobld Bebofte o AR ER b G & ataat i at a
ot at agorig i andey UG Aidaahiyia 858 LRAL21 32 Lo capi ens
<220> Seite 62

Giatatatga totattatat attatalsts ata

attatatata atatatatga tgtattatat atgatgtatt atatataata tatatgatgt

attafatatg targt%;g“tgtiaﬁgtia?g 800
260
attatatata ttattatcta ttatatacga tgtattatat gcaagttatt atgtataata 1020
tataatgtat tatatattat ataatgtata atatataaat atataaatat ataatiatgt 1080
ataaatatag aaatatatac attatacatt atatacatta taaigtataa tatataaata 1140
tattatatat aaatgtatac attatatata aatatattat atacattata tataaaatat 1200

gtatatagtt attatacctt atatatacta aacagt 1238

<210> 85
<211> 309
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(309)

<223> MAR of chromosome 1 genomic contig; 1925173..1925481
<400> 85

atataittat ataaatatat tttatataaa tatatattat ataatattat aatatatgtt 60
atattatata tatittatac aatatataat atatattata tatattttat acaatatata 120
atatatatta tatatatttt atataatata taatatatat tatatatatt ttatacaata 180
tataatatat attatatatt atataatata tattatatat attttatata atatataata 240
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<222> (1).(313) <223> MAR of chronpbsone 1 genom c contig; 3805392..3805704
<400> 63 tatataatat gtatattatg taatatttta tatagcatat atgtatatta tatataatct
60 tttatatata gtatataata tgtatattat atattatala attatataat tatgtattat 120
ataaaatata ttatataata tataattata tatttttfga aatatagatt atatataata 180
tatatggcag tgagctgaga tataatatat attatctata ctatataata tatattatat 240
atactctata ttatatatgt atatattata tataatatat acatatataa tgtgtatata 300

ttzgt at at aa taad313 <2%0> 64 <21 E %ﬁ%gm <213> Hono sapiens <220>
<221> nj sc.bi ndi <222> ‘g< ' c some 1 genomic

cont i gﬂaiﬁ%gggaggﬂ?%ata&%@g [ {34 afaa{c t@gafta%dawgt gtatttatat
atacttatat  acactatata tgtatttata 60 tat tata tacactatat aatatgtatt

t at at at 88101318k at acact at at aat atg 120 ta tata taattatata cactatat aa
tatgtattta tatataattg tatacactat 180 Seite 63 SEL PCT 012. ST25 ataatgtata
tttatatata attgtataca ctatataatg tatatttatg tataattgta 240 tacactatat

aat gt at 8101t #6gt at aat tgtatacact atataatgta tatttatgta 300 taattgtata
taccatataa tgtatattta tgtataattg tatatacca 349 <210> 65 <211> 500 <212>
DNA <211> 312

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(312)

<223> MAR of chromasome 1 genomic contig; 4396756..4397067

<400> 86
cacagtgtal atatagtata tatactgtat atatactgtg tatatacact gtatatacac 60

agtgtatata cagtatatat actatatata cactgtgtat atatagtata tataaattct 120
aggaatatat atactatata tatactatat atataaattc taggaatata tacacactat 130
atatacacta tatatacaca tatatacact atatataita tacacatata ttatatatat 240
acactatata tacacgagat atataacata tacactatat actatacata acatatatac 300

tatatatact at 312

<210> 87
<211> 398
<212> DNA

<213> Homo sapiens

<220
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<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(500) <223> MAR of
chronosone 1 genom c contig; 3240166.. 3240665 <400> 65 ttaatatata
atatatatta tatatttata tattaatata taatatatat ttatatataa 60 tatatattat
atatttatat tacatatatt tatatgttaa tatatatttt atatatttat 120 atattttata
tatttatata ttatatattt atatattata tttatatatt atatatttat 180 attatatatt
tatatattat atttatatat tatatattta tattatatat ttatatattg 240 tatatttata

ttatatattt atatattgta tttatatattSgt RCgtgaET28 actatata 300 tatttatata
tattatatat ttatatatta tatatattta tatatattat atatttatat 360 attatatata
tttatat@_tza‘gh@gcabﬁ‘{dqﬁg atatattata tatatttala tatattatat 420 atatttatat
atattatata tttatatata atatatatta tatattttat ctatatattt 480 atatattaat

at at at t@jﬁﬁg@_ @%5» 66 <211> 866 Seite 64 SEL PCT 012. ST25 <212> DNA
<213> Honb sapiens’ <220> <221> nmisc_binding <222> (1)..(866) <223> MAR of

n
chr onos 1 oM, C ntiqa; 4%)@4}&%? ﬁ@gg §f5 66 atatatataa tatattatat
at att at &4t P@t@?ﬁ'ﬁ?%ﬁ%@gé% PYE 5P t% S_é'égia‘}’gt atataat acatatatta
tatatattat atattatata taatatataa tacatatatt 120 atatataata tataatatat
aatatattat ataatataat tatataatta tataatataa 180

<400> 87
atatatatta catattatat atataataia tattatataa tatatattat attatataat 60

atataatata aatataatat aaattatatt atataalata taatataaat ataatataaa 120
ttatataaat ataatatata ttitattata taatataata tatattatat aaatataata 180
tataaattat ataatataat atatattata taatataata tattttatta tataaatata 240
tattatatta tataatatat attitattat ataatatata ttatafattt atagaatata 300
atatatattt tattatataa tatatattat ataatatata ttatatitat atataacata 360

tattaltata taaaataigt ataatatata ttatataa 398

<210> 88
<211> 391
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222=> (1)..(391)

<223> MAR of chromosome 1 genomic contig; 56984..57374

<400> 38
tactataata catattatat ataatattat atactatata ttactatait attatattat 80

atataatiaa actatattat agtatataat atataatata tactatatgt aatattacta 120
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tataatatat aatattatat aattatataa tatatataat tatattatat attataaata
ttatataata tatatattac aaatatatat tatatatatt ataaatatfa tataacatat
atattatata atatatataa tatataatat atalaaaaat ataatatata agat at at at
aatatatgat atatatgata tataatatat gatatatatg atatatataa tatatgatat
atatgatata tatgatatat ataatatatg atatatatga tatatatgat atatgatata
tatgatatat gatatatatg atatatatga tatatgatat atafgatata tatgatatat

gat at at at g at at at at ga t at at gat at ag%ﬁbqg t@at at gat a tgat at at at
t at at gat t at t t at aat at at
ot at at deteded iRl 4ddfed tif#a%i Alderdiad %gfﬁ% tat at at aat

2t at at t ielaqedan (aPHR AN P AP RO aGG A arehgat 21° aagat at aat

240
300
360
420
480
540
600
660
720
780
840

atatataata tataatatat ataata 866 <210> 67 65 S CT 012. ST25
335 <21aaprigcaitptatalaalaaig; 3@&&96 tag Ada @%@E%é@ Cpi <222> (1)..

<223> MAR of chronobsone | genom c COﬂtI% 614754, 6é§§8 <400> 67
a8 t

accaaat attatataja gttatesata Ett@%é"ca@i totaptital afttedatadasalitaie t at at gt aca
tacatatata catacataca tatatatgta catacatata tacatacata catatataca
t at aacattatatbbitziotattatiatatzatag agat at acat at at aHt acat at at acat at aa
catatataca tacatatata catataacac atacatacat acatatatac atacaacata
tatacataca tatatacata tgtatacata catatatgta tacatatatg tatacatata
tgt at acapagt sgggt atata tatattgtta tatat 335

<211> 309
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(309)

<223> MAR of chrdmosome 1 genomic contig; 469547..469855

<400> 89
atatatatgt aatatatatg ttatatatgt aatatatatg ttatgttata tatgttatat 60

atatgttata tataatatat atgttatata tacgttatat gitatatata tgttatatat 120
aatatatgtt atatatacgt tatatgttat atatgttata tataatatat gttatatata 180
atatatgita tatatgttat atataatata tgttatatat attatatata atatatgtta 240
tatatattat atataatata taatatatgt gatatataat ataaaatata tgtgatatat 300

attatatat 308

<210> 90
<211> 441

<212> DNA
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<210> 68 <211> 455 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(455) <223> MAR of chronbsone 1 genom c contig: 1299520..1299974
Seite 66 SEL PCT 012. ST25 <400> 68 ggatatatat attattagtt gttatattat
tatatattat atatattatt atatataata 60 tattatatca tatatattat tatatataat
atattatatc atatatatta ttatataata 120 tattatatca tatatattat tatatataat
atatattata tatattatta tatataatat 180 atattatata tattattatg tataatatat

atattatata ttatttatat atatataaat %—Eé.gPCtl'a(g?t a tatataatta attatacata
tatacatata taagtataca tataatatat ttata a tatataaata tatatacaat

atatttatat attatatatt atatataaat 360 atatacaata tatttatatc atatatttta
t at at gat#d At HPWASAPE Bat t at at at 420 gatatataat atatatcata tatgatatat aacat
455 <210> 69 <211> 404 <212> DNA <213> Honp sapiens <220> <221> mi st
bi nding <222> (1) .(404) <223> MAR of chronpbsome 1 genom c contig;
1970778..1971161 <400> 69 atatataata tgtataatat ataatatata tcatatattg
ttctat gt<@f0attacatata 60

<221> misc_binding

<222> (1)..(441)

<223> MAR of chromosome 1 genomic contig; 546190..546630

<400> 90
atacacaaca tatgtgtata tatatagtat atatacacaa catatgigta tatatatagt 60

atatatacac aatatatgty tatatatata gtatatatac acaatatatg tgtatatata 120
gtataaatat atactatata tagtatatat agtataaata tatactatat atagtatata 180
catagtataa atatatacta tatatagtat atacatagta taaatatata ctatatatag 240
tatatacata gtataaatat atactatata tagtatatac atagtataaa tatatactat 300
atatagtata tacatagtat aaatatatac taiatatagt atatacatag tataaatata 360
tactatatat agtatataca tagtataaat atatactata tatagtatat acatagtata 420

aatatatact atatatagta t 441

<210> 91
<211> 1367
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(1367)

<223> MAR of chromosome 1 genomic contig; 124643..126009
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atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 120
atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 180

atatgcatta tatattatat attgcatata atatgcatta tatattatat attgcatata 240 Seite
67 SEL PCT 012. ST25 atatgcatta tatattatat aatatataca catataatat atataattta

tatatattta 300 tatatattta catttattat atatttatta tatataaata tatttttata
tattacttat 360 atattatata taatatatat aatatatata ttatatataa tata 404 <
70 <211> 605 <212> DNA <213> Ho:%s lﬁqa 0> <221> m schinding <2
(1)..(605) <223> MAR of chronoso Llag 0 Sc ontig; 3562918..3563522
70 tatatatata aaatacatat atattatata tattatatat aatacatata ttatatatta 60
tatataatac acgtatataa tatataatat ataatacata taatatatat gatatataat 120
acatataata tatatgatat ataatacata tataatatat atgatatata atacatatat 180
aat at at &400at%t at aata catatataat atatattata tataatacat atataatata 240
t at t at abéatttatat patatadaat atatataata ttatataian detiatatat galetataact K0 t at at at tat 300
ataatacata tataatatat attatataat acatgtatat aatatatatt atatataata 360
cat at at atihtatda tedtataty atatdton adatatistatatpatatataatatatat adla0 atatattata 420
tattatatat taatatattt atataatagt aatatataat attaatatat tatatatatt 480
aat at t abatatiatatatgatattat dtaichtdiatadtalatisadaiattdatat atghtataiat atB(at at at aat a 540
cacatattat atataataca tatattatat ataatatata tattatatat aatatatatg 600
605 Sei heathBtaa tattatatat attatatata ttatatatca tatataatat tctaaatata 240

taatattata tgatatataa gattatatac attatatata atatataata ttatatatga 300

tatataatat tatatacatt atatataata tataatgtat ataatattat atattatata 360

titatattat atacaatgta tataatatta tatatcatat atatttatat tatatacaat 420

gtatataata {tatatatca tatataatat tatatacaat gtatataata tatattatat 480

atatttatat tatatacaat gtatataata tatattatat atatttatat tatatacaat 540

gtatataata tatattatat atatttatat tatatacaat gtatacaata ttatatatta 600

tatattatat atttatatta tatacaatgt atatattata tattatatat ttatattata 660

tacaatgtat atattatata ttatatattt atattatata caatgtatat attatatait 720

atataittat attatataca atgtatatat tatatattat afatttatat tatatacaat 780

gtalatatta tatattatat atitatatta tatataatgt atgtaatatt atatattata 840

tatttatatt atatataatg tatgtaatat tatatattat atatttatat tatatataat 900

gtatgtaata ttatatatta tatatttata tatatataa tgtatgtaat attatatatt 960

atatatital attatatata atgtatgtaa tattatatat tatatattia tattatatat 1020

aafgtaigta atatiatata tatatatitt atattatata taaigtatgt aatattatat 1080

attatatatt tatattatat ataatgtatg taatattata fattatatat ttatattata 1140

tataatgtat gtaatattat atattatata tttatattat atataatgta tgtaatatta 1200

tatattatat atttatatta tatataatgt atataatatt atatattata tatttatatt 1260

gtatataata ttatatatta tatatttata ttgtatataa tatatattat atatttatat 1320

tgtatataat attatatatt atatatitat attatatata atgtata 1367
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SEL PCT 012. ST25 <210> 71 <211> 317 <212> DNA <213> Honop sapiens <220>
<221> m sc_binding <222> (1)..(317) <223> MAR of chronpbsone 1 genomc
contig; 189743..190059 <400> 71 tattttttat atttatatat tatatatatt tttatatgta
atatattata tataaaatta 60 tataatttta ctacatataa tatataaaat tatataattt
tactacatat aatatataaa 120 attatataat tttactatat ataatatata aaattatata
attttatata taatatatat 180 tataatatat attatatgca atatatatta tatattatat

tataatatat tgtatatttt 240 tgtat ta tataatatat ttatagacaa

taat atataa tataatatat 300 aaaat%ﬁz}%ﬁog%§ 317 <210> 72 <211> 522 <212>
DNA <213> [1;0@ sapi ens <220> <221> m sc_binding <222> (1)..(522) Seite 69
SQL PCT<81%> $F25 <223> MAR of chronpsonme 1 genom c contig; 229111..229632
<400> 72 gatatatata tttatatata taaaagatat atattattta Watauga tatatattta 60

t at at at é&%%@éﬁ@at atat tatttatata tataaaagat atatatttat atatatgata 120

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(458)

<223> MAR of chromosome 1 genomic contig; 58908..59365

<400> 92
tatatgatat atatgatata taigggatat atatgatata tatgatatat atggtatata 60

tatgatatat agtatatatg atatatatgg tatatatatg atatatagta tatatgatat 120
atatggtata tatgatatat agtatatatg atatatatgg tatatatggt atatatatga 180
tétatgatat atatgatata tatgatatat gatatatatg atatatatga tatataiggt 240
atatatgata tatatggtat atatggtata tatatgatat atatgatata tatggtatat 300
atatgatata tatgatatat atggtatata tatgatatat atgatatata tggtatatat 360
atgatatata tgatatatat ggtatatata tgatatatat gatatatatc atatatatag 420

tatatatalg atatatatga tatatatcat atatatgg 458

<210> 93
<211> 330
<212> DNA

<213> Homo sapiens

<220>
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tatattattt atatatataa aagatatata tttatatata tgatatatat tatttatata 180
t aaaagat at at at aaaaga tatatattat ttatatatat aaaagatata tatataaaag 240
atatatatta tttatatata taaatgatat atattattta tatataaaag atatatatta 300
tttatatata aaagatatat attatttata tatataaaag atatacatat aaaagatata 360
tatttatata taaaagatat atatatttat atataaaaga tacatatatt tatatatata 420
aaagatatat atatttttat atataaaata tatattatat atataaaaga tatatataaa 480

tatatatatc ftttatatat aaaagatata t 522 <210> 73 <211> 1110
<212> DNA <213> Homo sapi ens Lo5EL @g?@%@g’_bi nding <222> (1)..(l 110)
<223> NP%P;‘ c.hrj%rjlm one 1 genomc contig; 1138030..1139139 <400> 73
tatgtatgfa 1 d¥StadfdMY%att atatatg tatattatgt atacataata tattatatat 60

gtatatt%é:gztﬁa%%at atattatata tgtatattat gtatacataa tatattatat 120 Seite
70 SEL 013 attatatgta tattatgtat acataatata ttatatatta tatgtatatt
atgtatacat 180 aatatattat atattatatg tatattatgt atacataata tattatatat

t at at gt 2223 240ARof shepraescined genamig ﬁorﬁ@aﬁﬁ@&@géw@@%t attat gtatacataa
tatattatat 300 attatatgta tattatgtat acataatata ttatatatta tatgtatatt
atgtatacat 360 aatatattat atattatatg tatattatgt atacataata tattatatat
tatatgtata 420 ttatgtatac ataatatatt atatattata tgtatattat gtatacataa
tatattakad04&3 attatatgta tattatgtat acataatat tatatattat atgtatatta

t gt at acatzatdidQ astatataal badtatat@ ttatbptgl tatitahdtattghigatatcatdat at gt acacat aa

tatttatata 600 ttatatgtat attatgtata cataatattt atatattata tgtatattat
gt at acaiRectf@Patatcatata taaatatata tgatatataa atatatatga tatatatcta 120

tatatatcat atataaatat atatgatata taaatatata tgafatatat ctatatatat 180

catatataaa tatatatgat atatatctat atatcatata taaatatata tgatatatat 240

ctatatatat catatataaa tatatatgat atctatctat atatatcata tataaatata 300

tatgatatct atctatatat atcatatata 330

<210> 94
<211> 353
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1})..(353)

<223> MAR of chromosome 1 genomic contig; 636899..837251

<400> 94
tatgtataca tatacacata tacgtatata tatacatata tacacatata cgtatatata 60

tacgtataca tacatatgta tatgtatacg tatacacaca tatgtatatg tatacgtata 120
cacacatata cgtatatatg tatacgtata cacacatata cgtatatgta tacatatata 180
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tatttatata ttatatgtat attatgtata cataatattt atatattata tgtatattat
gtatacataa tatttatata ttatatgtat attatgtata cataatatat tatatattat
atgtatatta tgtatacata atatattata tattatatgt atattatgta tacataatat
attatatatt atatgtatat tatgtataca taatatttat atattatatg tatattatgt
atacataata tattatgtat tatatgtata ttatgtatac ataatatatt atatattata
tgtatattat gtatacataa tatattatat attatat atg tatattatgt atacataata
tattatatat tatatatgtatattatgtatgﬂtp\é ?fatgtatattatagatta

Homo Sapinet 385fals fabdEtpaht

Seite 71

720
780
840
900
960
1020
1080

E%l <212> DNA <213>

SEL PCT

012 T2 el faE? Eq‘?a?%%aa%fg%etgi’%%%?%i%ataﬁs@ﬁi?@@?i analatata 60

t at gt aaat a t at taaat taaata t%&a& afg tatatatatg.taaatgtatg
t aaat at BH0PE %‘Esﬁt%q algGPcatpiUdly ?tﬁ@gaf’é t at atggsaat at at at a
aat at at at a aat atatata aatataaata tataaatata tataaatata tataaatata
t aaat aaat a cat at aaata tataaataaa tacatataaa tatatataaa tatataaaaa
t at at at #5&>t 8% at at at a aat at at aaa cat at at aaa tat at aaata t at at aaat a
t at aaat aca t aaaat at at aaat at at at aaat at at aa at at at at aa at at agat aa
at at agatald >aBéPat aaat at at at aaat at at aaat at agat aaat at at aaat at at
aaat at aaaf at at aaaaat at at at aaat at ataaaaat a 521 <210> 75
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(345)

<223> MAR of chromosome 1 genomic contig; 1435510.,1435854

<400> 95
atcatatata ttatatatca tatatatgat atataaaaat tatatatcat atatatgata 60

tataaaaatt atatataica tatataatat atataatata ttatatatat aaattatata 120
taatatatat aaattatata tatcatatat atgatatata atftatatat catatatatg 180
atatatataa tatatiattt atatataata tattatatat tatataatat gtaatatata 240

ttatatatta catattatat tafttataaa taatatttta taatatatat aatattatat 300

aatatagaat attatatatt atatattaca tatiatataa tatat 345

<210> 86
<211> 521
<212> DNA

<213> Homo sapiens
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<211> 560 <212> DNA <213> Honp sapiens <220> <221> m sc binding <222>
(1)..(560) <223> MAR of chronbsonme 1 genom c corrtig; 5712303..5712869
<400> 75 atataattat atatatatta tatattatat ataattatat attatatata atgtataatt
60 atataftata tataatatat ataaatatat atatttttta tataaatata ttatatattt 120
Seite 72 SEL PCT 012.ST25 atatattata tataaattta tatatataaa tttttatata
ttatatatat ttatatatta 180 tatattgtat atatttatat attacatatt gtatatattt
atatattata tattatatat 240 ttatatatta tatattatat atttatatat tatatattat
atatatttat atattatata 300 taaatt2EkPCdtGt%p54%a tataaatata tattatat aa
tataaatttg tatatataat 360 atatatttat attatatata aaatatttat attatatata
aaat at asRa0t aaatatata 420 catataatat atatattata tatttataat tatatattat
atataataca tataatatat 480 aatatataat acatatatat catatatgaa atatatatca

t at at t akdeiatatscabamtlangb40 taacatatat attatatatc 550 <210> 76 <211> 479
<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(479)
<223> MaRpt¢ dhr@aosone 1 genomic contig; 8578812..8579290 <400> 76

<223> MAR of chromosome 1 genomic contig; 39695..40215

<400> 96
tatatatata atagatatia tatatctatt atatatctat tatatatata atagatatta 60

tatatctatt atatatataa tagatattat atatctatta tatatataat agatattata 120
tatctattat atataatata tatctattat atattatata tctatiatat ataatatata 180
tctattatat atattatata tetattatat atataataga tattatatat ctattatata 240
taatatatat ctattatata ttatatatct attatatata tgtatctatt atatatatta 300
tgtatctatt atatataata tatatctatt atatatatat tatatataat atatattata 360
tatattatat atctattata tataatatat atctattata tatattatat atctattata 420
tatattatat atctattata tataatatat atctattata tatattatat atctattata 480

tataatatat attatatata tattatatat tgtatatcta t 521

<210> 97
<211> 484
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(484)

<223> MAR of chromosome 1 genomic contig; 1286007..1286490
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tatggtatac atatagtata tatggggtac atatatggta tatatatggg ttatatatat 60
gatatatatt atatatgtat atggtatata tatggtatat atattataca tgcatatggt 120
aigtatatgg tatatatatg atatatacat atggtgtata tatatgttat atatgatata 180
tataaggtat atatatggta tatataaggt atatatagta tatatatggt atatataagg 240
tatatattat atatatatgg tatatataag gtatatatat tgtatatatg gtatatatat 300
ggtttatata tatggtgtgt atatatggtg tttatataca cactttatat actatatatt 360 Sete
73 SEL PCT 012. ST25 at atacacac tatat g}t eﬁabﬁgat attata tatagttaaa tatatggtat
atgcaattag 420 atatatggta tatgtasttatlablédiggt atatagatgg tgtatatatg
gtatatata 479 _<210> 77 <211> 477 <212> DNA <213> Honp sapi ens <220> <221>
n sc_bi f#0Rg 9%222> (1)..(477) <223> MAR of chronpbsome 1 genonic contig;
8579294 al@sFgieretiatahaipcatatataty @izfeimeae allatalalcaieiatalgygt @@t at actacatatt
atatacacac tataaataaa 60 atatataata tataatattt tctatatagt atatattata

t at t gt atlalbtadsaafastatat dHetatzatataintratatattdpiobaiagttalnact2d at a t act at agac
agtatatact atatactgta 180 tacactatag acagtatata ctatatactg tatacagtat

at gt agt gataatatthghtapiagitt 2atatcadotabattad atagitiat-ataddacatttct t8act atatactgta
tatatagtgt atacataata 300 tatattatat attatatata ctatatacag tatacatagt

gt at at gtzagathiatpAtaaleht GhltataipdtaritgitdidiAbRhaanddtgataat a4@ct a tat at aat at
atattatata taatatatac 420 actatatata ctatagatac actatatatt cactat at at
act at at ai3a@aphidicatftbtatgAdabadiBatAd lcatddtht gatatatata 300

atatattatt tatatataat atattatata ttatataata {gtaatatat attatatatt 360

atataataty taatatatat tatatattac atattatatt atttataaat aatattttat 420

aatatatata atattatata atatagaata ttatatatta tatattacat attatataat 480

atat ' 484

<Z210> 98
<211> 244
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(244)

<223> MAR of chromosome 1 genomic contig; 73556..73879

<400> 98
attatatatt atattatata atatataata atattatata attatatatt acattatata 60

atatataata atattatata ataatatata attatataat atataataat attatataat 120
altatataat attatataat atataaatat ataataatat atattatatt atataatagt 180
atatattata ttatataata tatgttatia tattatataa tatazactat tatataatat 240

Seite 90



<212> DNA <213> Honp sapiens Sete 74 SEL PCT 012. ST25 <220> <221>

m sc_binding <222> (1)..(331) <223> MAR of chronpbsone | genom c contig;
8580024. . 8580354 <400> 78 actatatgtt atatacataa gatatagtat ataccatata
ttatatacat tatatatagt 60 gtatactata tataatgtat ataatatata gtatatatac
actatatata ctatgtatat 120 atacactata tatactatgt atatatacac tatatatact
atgtatatat acactatata 180 tactatgtat atatacacta tatatactat gtatatatac
actatatata ctatgtatat 240 atacactata_tatactatgt atatatacac tatatatact
atgtatatat agtgtatata 300 tactgelkaCTg8t%aPadPgt atatatagta t 331 <210> 79
<211> 4BtR <212> DNA <213> Honp sapi ens24%.220> <221> nisc_bi nding <222>
(1)..(410) <223> MAR of chronosone | genom c contig; 8580705..8581114 <400>
79 tatagtctat attatataca gtctatataa tatatagtat atactatata tacttttcct 60
Seite FB1SEANCT 012. ST25 cattctgact atatactata tatatactat atatagtata
tgtagtgtat atatacacca 120 tatatactat atatagtata cataccatat atagtatact

at acat apqa-t4adat agtat 180

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(483)

<223> MAR of chromosome 1 genomic contig; 179038..1798500

<400> 99
tacaatatat tttctattat atatatitiy tattatatat aatatacaat atattttcta 60

ttatatataa tatattttgt attatatata ttacaatata tittgtatta tataatatat 120
aatacaatat aatatattgt attatataat atataatact atataatata ttgtattata 180
tattatatat aatactatat aatatatttt attatatatt atatataata ctatataata 240
téttttatta tatattatat ataatacaat atataatata ttgtattata atacaatgta 300
ttataatgta ttatatataa tatataatac aatatataat attatatata tttatatata 360

tatatatttt gtatiatata tttigtatta tatatattit gtattatata tttatatttt 420

atatiataat tatgttttgc attatatatt tcatattata tat 463

<210> 100
<211> 390
<212> DNA

<213> Homo sapiens
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acataccgta tatagtatac tatacttacc atatatagta tacatactat atataatata 240
tctggtgtat atatacacta tatatactat atatactata tatagtatat gtacactatt 300
tatagtattt atagtatata tactgtatat atagtatgta gtatatatac tatatattat 360
gtagactata tataatatag actatgtgta gagtatatat actatatata 410 <210> 80 <211>
433 <212> DNA <213> Honp sapi ens <220> <221> m sc_binding <222>
(1)..(433) <223> MAR of chronbsonme 1 genom c contig; 12979167..12979599
<400> 80 atatataata tatatatgtc c%ﬁ?@gz tatcat atatataaat atatatgata
60 tattttatat attaaatata taatta ? a tttatatata aatatattat 120
ttcaatatat ataaatatat ttaaatatat ttaaatagaa tattaaatat ataaatatat 180
aatt at af¢40™aat at at aaa tatatattaa atatataatt atatttaata tatataaata 240
tatattaaat atataattat atatttatat attfattata tataaatata tatttgttct 300
aaat aaafad1>atise SNG4 t at at aatat tttatattat ataatatata atataaaata 360
t at aat aaat atataatata taaataaata aatatttatt ataaaataca tataaatatt 420
aaat at atit2>t §9..498) Seite 76 SEL PCT 012. ST25 <210> 81 <211> 385 <212> DNA
<213> Honpb sapi ens <220> <221> m st binding

<223> MAR of chromosome 1 genomic contig; 56617..56006

<400> 100
totataatat atatactita tatataatat atatacttta tatatatact atatactaat 60

atatataata tatacfatat ataatatata ctaatatata taatatatac actatatata 120
atatatacta atatatatta tatatacttt alataatata tactaatata tataatatat 180
afacitiata tataatatat actaatatat ataatgtata tactttatat ataatatata 240
ctaatatata atatatatac titatatata atatatacta atatatatia tatatacttt 300
atatatataa tatatactta tatattatat atgcttatat ataatatata cactaatata 360

taatatatat actttatata ttatatttta 390

<210> 101
<211> 582
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(582)

<223> MAR of chromosome 2 genomic contig; 1157405..1157986

<400> 101
totatatgta tatatacaca tacgcacata tatgtatatg tatatataca catacgcaca 60
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<222> (1)..(385) <223> MAR of chronpbsone 1 genom c contig;

16336644. .16337028 <400> 81 tttatataaa tatctatata aataaatata taaatatata
aat ataaata tatataaata 60 tataaataaa tatataaata tatataaata taaatatata
tataactatg aatttatatt 120 tatataaata tatatctata tgaatataaa tatatattta
tataaatata aatatatata 180 taaatatata tatttatata gatataaata tatatataaa
tatatatatt tatatagata 240 taaatatata tctatatatg aatatatatc tataggaata
taaatatata tctatataaa 300 tat aagé g@nag.[.%a aatatatata aatatatatc

tatataaata taaatatata 360 tataa a taaat 85 <210> 82 <211>
363 <2izstoiwaluietila cRrAlacapr eRletatalpiglotalaln taiapeta nilili ng Seite 77 SEL PCT
012. ST25 <222> (1)..(363) <223> MAR of chrompsonme 1 genom c contig;
2062444 ptacargiigtacataiadoiatatota ftatespea Eﬁf@%‘?é*i%tsé&fatattat t¥8t ata tatagttata
tatatatttt tatatagtta 60 tatatatagt tatatatata gttatatata tatagttata
t at at agtatatatanaaatitacacata@igtaa atatadata coaafecasatadaigtatagtddt a tatatagtta
tatatatagt tatatatata 180 tagttatata tatagttata tatatatagt tatatatata
gt t at at dfiatatgib &jathedca 2d0catadn italgtdta tatgtdatattacacatatnat 3@kt a gttatatata
tagttatata tatatagtta 300 tatatatata gttatatata tatagttata tatatagtta
t at at at aheatgtatatAsatpa dtatag tdiaBtatd ac@bia tatacatata 360

tgtatacata tatgtgtata tatacacata tatatacata tatacatata catatatatg 420

tgtatgtata tatacacata tacatatata tgtatatgty tatatatatt agacagatat 480

atatgtacat atacatatat atgtatatgt atatgtatat gtataigtat atgtatatgt 540

atatgcatat ataatataca tatacatata tgtatatgta ta 582

<210> 102
<211> 322
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(322)

<223> MAR of chromosome 2 genomic contig: 1858638..18589859

<400> 102
acaccatata tacaccatat atatacatac catatatata ccatatatat acataccata 60

tatataccat atatatacat accatatata caccatatat atacatacca tatatataca 120
ccatatatat acataccata tatataccat atatatacat accatatata taccatatat 180
atacatacca tatatataca ccatatatat acataccata tatatacacc atatatatac 240
ataccatata tataccatat atacaccata tatatacacc atatatacac accatatata 300
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<211> 310 <212> DNA <213> Honp sapiens <220> <221> m sc_binding <222>
(1)..(310) <223> MAR of chronosonme 1 genom c contig; 566025..566334 <400>
83 tatatataat atatattgta tatattatat attgtatata taatatatat tgtatatatt 60
atatattgta tatataatat atattgtata tattatatat tgtatatata atatatatat 120
tgtatatatt atatattgta tatataatat atatattgta tatattatat attgtatata 180 Seite
78 SEL PCT 012.ST25 taatatatat attgtatata ttatatattg tatatataat atatatattg

tatatattat 240 atattgtata tat aag%_ggc.@hﬁ ta tattatatat agtatatatt
atatatagta 300 tat ta%t at 310 > g‘%‘g 1236 <212> DNA <213> Hono
sapi enstcalgtalgl acaerg@iqitac pjnding <222> (1): .?1236) <223> MAR of chronosomne
1 genomic contig; 1171429..1172664 <400> 84 aaagtattat atgtattata
tglatatgta ttatatatta catatgtatt atatataata 60 tatattatat attattatat
attatatadt0>afl@Battatt atttatataa tgtattatat 120 attatatagt atatatagta
tatataatgt attatatatt atatagtata tatagtatat 180 ataatgtatt atatatagta
t at at aat@t1>abtht at agt at atatacta tataatgtat 240

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1}..(914)

<223> MAR of chromosome 2 genemic contig; 5712196..5713109

<400> 103
aaatatatat tctatatata gaaaatatat attctatata tatagaatat atatagaata 60

tatattctat atataticta tatatataga atatatatat aaaacatata ttctatatat 120
aaaatatata tictatatat ataaaatata tattctatat atatagaatg tatataaaat 180
atatattcta tatatataga atgtatataa aatatatatt ctatatatat agaatgtata 240
taaaatatat attctatata tatagaatgt atataaaata tatattctat atatatagaa 300
tatatataac atatatatga aatatatata aaatatatat aaatacatat ttctatatat 360
aaatatatat aaatacatat ttctatatat aaatatatat caatacatat tictatatat 420
aaatatatat aaatatatat tcatatatat aaaaatatat aaatatatat tcatatatat 480
aaaatatata igaatatata ttctctatat ataaaatata tataatatat attatatata 540
taaaatatat ataatatata ttatatatat aaaatatata taatatatat tcatatatat 600
aaaltatata taaatatata ticatatata taatatatat aaatatitat ttcatatata 660
aaatatatit aaatatatat ttciatatag aatatatalt ctatatataa aatatatata 720
taaatatatt tictatatag aaatatatat gaaatatata gaatatatat aaatatatat 780
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tacatattat gtatagtata tgtaatgtat tatatattat atagtatatg taatgtatta 300
tatgtattat atagtatata ttatatatga tgtattattt agtatatata atatatatga 360
tgtattatat aacatatata atatatatga tgtattatat agcatgtata gtatatatga 420
tgtattatat agcatgtata gtatatatga tgtattatat atagcatgta tagtatatat 480
gatgtattat atatagcatg tatagtatat atgatgtatt atatatagca tgtatagtat 540
atatgatgta ttatatatag catgtatagt atatatgatg tattatatat agcatgtata 600

gtatatatga tgtattatat atagcatgta ggt pqgsgfak%gt attat atatagcatg 660 Seite
79 SEL PCT 012{ STZ? tata tﬂ&fﬁt agt tazqt 'tagtagttag % tgjptagtat atatgatgta
tt at at at RPIFHE at@ﬁ%‘?ﬁﬁt&&a HARGAAE BIRPCRA ALt é‘ atgtata gt at at at ga
tgtattatat 780 attatatat t at af at altatat attat tg gtatatatga

t gt at t at Rtatatn faéﬁﬁaﬁ@taé%‘gaagﬁg%%{ti‘?%g aﬁ%{f‘éﬁﬁté{t%‘aa&? tg{]@ta at at at at ga
tgtattatat 900 attatatata atatatatga tgtattatat atgatgtatt atatataata

t at at gat ptaspé@tteat tatatata ttattatcta ttat8l4cga tgtattatat gcaagttatt
atgtataata 1020 tataatgtat tatatattat ataatgtata atatataaat atataaatat
ataattatgt 1080 ataaatatag aaatatatac attatacatt atatacatta taatgtataa

tat at aaat21(1404 tattatatat aaatgtatac attatatata aatatattat atacattata
tataaaatat 1200 gtatatagtt attatacctt atatatacta aacagt 1236 <210> 85
<211> 309212828 DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1)..(309) <223> MAR of chronobsone | genom c contig; 1925173..1925481 <400>
85 atatatpiat DNmaatatat tttatataaa tatatattat ataatattat aatatatgtt 60

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(370)

<223> MAR of chromosome 2 genomic contig; 5713613..5713982

<4Q0> 104
tatttcatat ataatatata tataazatat atatttcata tacataatat atataatata 60

aataaaatat atatttcata tatataatat atatzaatata tataaaacat atatttcata 120
tataatatat ataaactata tatttcatat alaatatata taaactatat atttcatata 180
cataatatat ataatatata tttcatttat atiatatata taatatatat ticatatata 240
taatatataa aatagatata aatatatata aatatatatt tcatatataa tatatataaa 300
atatatatta atatatattt tatatataat atatatatit catatataaa tataaaaaaa 360

tatataittc 370

<210> 105
<211> 442
<212> DNA

<213> Homeo sapiens
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atattatata tattttatac aatatataat atatattala tatatttat acaatatata 120
atatatatta tatatatttt atataatata taatatatat tatatatatt ttatacaata 180
tataatatat attatatatt atataatata tattatatat attttatata atatataata 240 Seite
80 SEL PCT 012.ST25 tatattttat acaatatata atgtatatca ttatattata taatgtatat
catattatat 300 aatgtatat 309 <210> 86 <211> 312 <212> DNA <213> Hono

sapi ens <220> <221> mi sc_binding <222> (1)..(312) <223> MAR of chronosone

1 genonic contig; 4396756..4397067._ < > 86 agtgtat atatagtata
tatactgtat atatactgtg tatatacact gﬁ%éggéﬁ@%ﬁf’gagt gtatata cagt aat at

actatatata cactgtgtat atatagtata tataaattct 120 aggaatatat atactatata
tatactatat atataaattc taggaatata tacacactat 180 atatacacta tatatacaca
tatatacact atatatatta facacatata ttatatatat 240 acactatata tacacgagat
at at aacat@2Pacact at at actatacata acatatatac 300 tatatatact at 312 <210> 87
<211> 398 <212> DNA <213> Hono sapiens <220> Seite 81 SEL PCT 012. ST25
<221> misc_binding
<222> (1)..(442)

<223> MAR of chromosome 2 genomic contig; 7481647..7482088

<400> 105
atataaatta tataatatgt tatataatat ataaatatat tatataacat gttatataat 60

atataacaty ttatataata tataacatgt tatataatat ataacatgtt atataatata 120
taacatgita tataatatat tatgtaatat gttatataat atataatata ttatataaca 180
tgttatataa tatataacat gitatataat atgttatata atatataaat atattatatt 240
atatgttata taatatataa atatatiata ttatatgita tataatatat aaatatatta 300
tattatatgt tatataatat ataaatatat tatatigtat oitatataat atataaatat 360
attatattgt atgttatata atatataaat atattatatt gtatgttata taatatataa 420

atatattata ttatatatgt ta 442

<210> 106
<211> 338
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1).(338)

<223> MAR of chromosome 2 genomic contig; 9594557..9594894

Seite 96



<221> m sc binding <222> (1).,(398) <223> MAR of chronpbsone 1 genom c
contig; 56057..56454 <400> 87 atatatatta catattatat atataatata tattatataa
tatatattat attatataat 60 atataatata aatataatat aaattatatt atataatata

t aat at aaat ataatataaa 120 ttatataaat ataatatata ttttattata taatataata
tatattatat aaatataata 180 tataaattat ataatataat atatattata taatataata
tattttatta tataaatata 240 tattatatta tataataat attttattat ataatatata
ttatatattt atagaatata 300 atatat l@iza tatatattat ataatatata
ttatatttat atataacata 360 taftat%@?@ﬁggg‘t atgt ataatatata ttatataa 398
<210> 88 <211> 391 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1{40%69)3 <223> MAR of .chroposope .1 genopi,c,contig: 56984..57374
<100> 83'alalePaPAAPACAA ARlRRHA ST AHECA 1P ATBIPIRAISY  1Obt atatt aftatattat
60 atataattaa actatattat agtatataat atataatata tactat é t aatattacta 120
Sei t e 82aBhtaleptataztatomtaigin a%ﬁa@é@taa’&tcf%@?é@’{%fﬁaﬁiaﬁtaa? a attatattat

at aaatatat aaattatata 180 taatacataa tatataaatt atattatatt atttatatat

aat gt at getataaiaiaistatiecalatntatran datatatafa 2atatiaindicataieer af 8P at aat gcatt aa

atataaatta tatataatgc 300 attatatata attatatata atgcattata tataatttat

at t t aat ahatatadiaatthitaiatat A aaatataaatatadic ¢atalnidsm aatatatatat addha a 391
tattccatat atataaatat atatatatic catatatata aatatatata tattccatat 300

atataaatat atatatattc catatatata aatatata 338

<210> 107
<211> 364
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(364)

<223> MAR of chromosome 2 genomic contig; 10519720..10520083

<400> 107
ttatatatat ttataataat atatataagc tatatatatt tatatataat atattatata 60

tattagctat atatatitat ataataatat attatatatt agctatatat atttatatat 120
aataatatat ataagctata tatftatata tattatatat tagctatata tatttatata 180
taatatatta tatattagct atatatitat atataatana taatatatat attagctata 240
tatatitata tataataata tatataagct atatatttat atataatata ttatatatta 300
gctatatata tttatatata ataatatatt atatattagce tatatatatt tatatataat 360
atat 364
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<210> 89 <211> 309 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(309) <223> MAR of chronobsone | genom c contig; 469547..469855
<400> 89 atatatatgt aatatatatg ttatatatgt aatatatatg ttatgttata tatgttatat
60 atatgttata tataatatat atgttatata tacgttatat gttatatata tgttatatat 120
aatatatgtt atatatacgt tatatgttat atatgttata tataatatat gttatatata 180
atatatgtta tatatgttat atataatata tgttatatat attatatata atatatgtta 240

tatatattat atataatata taatatatgtega aaaatata tgtgatatat 300
attatatat 309 <210> 90 <211> 4 Q‘Eg?gé?%ﬁpéei te 83 SEL PCT 012. ST25

<213> Ho sa}g'gens <220> <221> misc_binding <222> (1)..(441) <223> MAR of

chr onosohe” 1 nom c contig; 546190..546630 <400> 90 atacacaaca tatgtgtata

t at at agt‘,gutle ;__abg%acacaa catatgtgta tatatatagt 60 atatatacac aatatatgtg
tat at at a 1g atatac acaatatatg tgtatatata 120 gtataaatat atactatata
t agt at at at a%t ataaata tatactatat atagtatata 180

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(342)

<223> MAR of chromosome 2 genomic contig; 11481943..11482284

<400> 108
tacatataat atataatiat atataatata tattatatat tacatatata atatatatat 60

tacatatgta atatatatat tatatatgta atatatatta tatatgtaat atatatatta 120
tatatgtaat atatattata tatatgtaat atatatatta tatatgtaat atatatatta 180
taigtaatat atatatgtaa tatatatata atatataigt aatatatata taatatatat 240
gtaatatata tataatatat atgtaatata tatattatat atatgtaaia tatatcatat 300

atatgtaata tataicatat atatgtaata tatatcatat at 342

<210> 109
<211> 415
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding

<222> (1)..(415) 5
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catagtataa atatatacta tatatagtat atacatagta taaatatata ctatatatag 240
tatatacata gtataaatat atactatata tagtatatac atagtataaa tatatactat 300
atatagtata tacatagtat aaatatatac tatatatagt atatacatag tataaalata 360
tactatatat agtatataca tagtataaat atatactata tatagtatat acatagtata 420
aatatatact atatatagta t 441 <210> 91 <211> 1367 <212> DNA <213> Hono

sapi ens <220> <221> m sc_binding <222> (1)..(1367) <223> MAR of chronbsone

1 genonic contig; 124643..12600 j PCT 012. ST25 X400> 91
atatttatat gatatataat atatataat ?ﬁksgbgf%&gg§$§ttat at at gat at ataac 60

attat at a alatg atatatatta tatatatt g aatatatat 120
aat att af 3>anﬂ% aﬁ‘ﬁﬁgmﬁ?%ﬁ %@W‘%ﬁ?ﬂﬁ%t@gggggétw1 tgatatata 180
atatatataa tattatatat attatatata ttatatatca tatataatat tctaaatata 240
taatattata tgatatataa gattatatac attatatata atatataata ttatatatga 300
tatataatat tatatacatt atatataata tataatgtat ataatattat atattatata 360
tttatatt4ilafld@aatgta tataatatta tatatcatat atatttatat tatatacaat 420
gt at at alataiatetaiatatziotteatotaciata atatotataivaciziatat agtalezathat @0t at at t at at 480
atatttatat tatatacaat gtatataata tatattatat atatttatat tatatacaat 540
gt at at aataiatbbt @tttadatatactatota satatatathictatiotalintapadatacad?@ ttatatatta 600
tatattatat atttatatta tatacaatgt atatattata tattatatat ttatattata 660
t acaat gtabdastdtatdtassitia thitatath addatatatood Atatzihfa toatdtghat at8(attatatatt 720
atatatttat attatataca atgtatatat tatatattat atatttatat tatatacaat 780

tatatatgta tatatacata tataaatata tattatatat gtatatatat aatataatat 240

ataataataa tataatatat attatataaa tataatatat tatatataat atatataata 300

tataatatat aatatataat atataatata tattatatat tatataatat ataaaatata 380

tattatataa tatatataca taatatatat aaataaatat atataaagat ataaa 415

<210> 110
<211> 330
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(330)

<223> MAR of chromosome 2 genomic contig; 16370976..16371305

<400> 110
catitacata {gtatgtata agtatgtata ttacatactt atacatacat acttataaat 60

atataagtat aatacataca tacttataaa tatataagta taatacatac atacttatac 120
atatataagt ataatacata catacttata catatataag tataatacat acatacttat 180
acatatataa gtataataca tacatactta tacatataag tataatacat acatacttat 240
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gtatatatta tatattatat atttatatta tatataatgt atgtaatatt atatattata
tatttatatt atatataatg tatgtaatat tatatattat atatttatat tatatataat
gtatgtaata ttatatatta tatatttata ttatatataa tgtatgtaat attatatatt
atatatttat attatatata atgtatgtaa tattatatat tatatattta tattatatat
aatgtatgta atattatata ttatatattt atattatata taatgtatgt aatattatat
attatatatt tatattatat ataatgtatg taatattata tattatatat ttatattata
ataatgta tgtaatatta
fttatatt
atttatat
tata 1367 Seite 85
no sapi ens

gt at at adFaiptplagolfias

t at gat art0>atlgyt at ata 60
atatatagta tatatgatat 120
t at at at ggt1~avé@f at at ga 180
at at at at ga tatat atggt 240
at at gat a =t aNggt at at 300
atgatatata tggtatatat 360

gat at at ap f3-atRhft atpiths4 20

<220>
<221> misc_binding

<2225 (1)..(702)

GaTA

tataatgtat gtaatattat atattatataftt B
tatattatat atttatat{atatatat?t%t 5%}
adagalpeihpsatpia)e piapiag

)
tgtatataat attatatatt atatatttat attatatata at
012. ST2¢rtalgistpiaagiated peataghal  <212> DNA <2133
bi nding <222> (1)..(458) <223> MAR of chronosone |
58908. .59365 <400> 92 tatatgatat atatgatata tatgggatat atatgatata

ftata

ttaaté%?tttlaat 3

840

900

960
1020
1080
1140
1200
1260
1320
SEL PCT
<221> m so

genom ¢ conti g;

tatgatatat agtatatatg atatatatgg tatatatatg
atatggtata tatgatatat agtatatatg atatatatgg
tatatgatat atatgatata tatgatatat gatatatatg
at at at gata tatat ggtat atatggtata tatatgatat
at at gat at a t at gat at at at ggt at at a t at gat at at
at gat at at a t gat at at at ggt at at at a t gat at at at
tatatatatg atatatatga tatatatcat atatatgg 458

<223> MAR of chromosome 2 genomic contig; 626641..627342

<400> 111

tatatataca catatacata tataatatat atacatatac atatatatta tatatacata 80

tatattacat atatcatata tacatatata ttatatatac atatatatta tatatatcat

atatacatat atatattata tattatatat atcatatata catatatatt atatatatta

120
180

tatatatcat atatacatat atattatata tattatatat acatatatat tatatatatc 240

atalaaacat atatattata tatatcatat atacatatat attatatata ttatatatat

300

catatataca tatatattat atatatcata tataatatat attatataia ttatatataa 360

tatatattat atatacatat atattatata tacatatata ttatatatac atatatatta 420

tétatacata tatattatat atacatatat atiatatata tacatatata ttatatatac 480

atatatafta tatatacata tattatatat acatatatat tatatataca tatattatat

540

atatacatat atattatafa tacatatatt atatatatac atatatatta tatatacata 600

iatiatatat atacatatat attatatata catatattat atatacatat atattatata 660

tacatatata tittatatat atataatatg tattttatat at
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<210> 93 <211> 330 <212> DNA <213> Honp sapiens <220> Seite 86 SEL PCT
012. ST25 <221> m sc_bi ndi ng <222> (1).,(330) <223> MAR of chronosone |
genom c contig; 306867..307196 <400> 93 ataatatata aatatatatg atatatatct
atatatatca tatataaata tatatgatat 60 atatctatat atatcatata taaatatata
tgatatataa atatatatga tatatatcta 120 tatatatcat atataaatat atatgatata
taaatatata tgatatatat ctatatatat 180 catatataaa tatatatgat atatatctat

atatcatata taaatatata tgatatata E;?&QQCT%Q? at catat ataaa tat at at gat
atctatctat atatatcaca tataaatat 0~ tatfga ct atctatatat atcatatata 330

<210> 94 <2% > 353 <212> DNA <213> Honp sapiens <220> <221> m sc_bi ndi ng
<222> (%1.0.’( ) <223> MAR of chronpbsonme 1 genom c contig; 636899..637251
<400> 94 tatgtataca tatacacata tacgtatata tatacatata tacacatata cgtatatata
60 taciﬁét"a tacatatgta tatgtatacg tatacacaca tatgtatatg tatacgtata 120
cacacat a:?tﬁ cghit atatg tatacgtata cacacatata cgtatatgta tacatatata 180

< >

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(679)

<223> MAR of chromosome 2 genomic contig; 3196047..3196725

<400> 112
atatattata taltcatata tcataaatat atatattata tattcatata ttatatatct 60

atatatitat atattcatat attatatatc tatataftta tatattcata tattatatat 120
clattiatat attcatatat tatatatcta tatatittat atattcgtat attatatatc 180
tatatattat ataticgtat attatatatc tatatattat gtattcatat atatctatat 240
attatatata ticatatata ttataaatia taticatata gtatatatct attataaatg 300
tataticata tagtatatat ctatatatta taaatataca tatattatat atttatatat 360
tatatatica tatagaticta tatatiatat ataticatat atgaatatat atattatatg 420
tatatatatt ataaatatat ttatatagta tagatattat atagtatatg catatitata 480
ttataaataa tttacatagt atatgtatat ttataaatta tatataitta catattacat 540
gtatatttat atattataaa tacatatita catattataa atatatttat atattatgaa 600
tataatttat atattatiac alaittacat atatgcatag ttatatatta taaatatgca 660

tttatgtaaa tatatattt 679

<210> 113

<Z211> 728
Seite 101



Seite 87 SEL PCT 012. ST25 tgtgtacata tacgtatata cgtatatgta tacatatata
cgtttatgta tatatacgta 240 tatacgtata tatgtatatg tatacatata tacatatatg
tgtatatacg tatatacgta 300 tatgtgtata tatacaatat acatacatgc acatatat gt
gtatatgcac ata 353 <210> 95 <211> 345 <212> DNA <213> Honp sapi ens <220>
<221> m sc_binding <222> (1), _(345) <223> MAR of chronobsone 1 genom c
contig; 1435510- 1435B54 <400> 95 atcatatata ttatatatca tatatatgat

at at aaaaat tatatatcat atatatgatgep@citatagsaatt atatatatca tatataatat
atataatata ttatatatat aaattatata 120 taatatatat aaattatata tatcatatat

at gat at.gya. gjipatatat catatatatg 180 atatatataa tatattattt atatataata
tattatatat tatataatat gtaatatata 240 ttatatatta catattatat tatttataaa

taatatt, t at.aatattatat 300 aatatagaat attatatatt atatattaca
tattata?g%’ﬂgﬂgﬁgg@gﬁs<210> 96 <211> 521 <212> DNA <213> Honp sapi ens Seite

88 SEL PCT 012.ST25 <220> <221> misc_binding <222> (1)..(521)

<220>

<221> misc_binding

<222> (1).(728)

<223> MAR of chromosome 2 genomic contig; 3196778..3197505

<400> 113
tacataaata tatatttaca atatgtaaat aictgatatg taaatatgta tttataatat 60

ataaatatac atataataty taaatatata aatatacata factatgiaa atatatgita 120
tatatacata tactatataa atatagaata tataaatata catatactat ataaatatgt 180
aatatataaa {atatactat ataaatatac atatactata taaatgtatt tataatatat 240
aaatatacat atactatata aaticatata tgaatatata atatataaat atatataata 300
tatgaatata tacicatata taaatatata tgaatatata tttataatat atagatataa 360
tétgaatata {atttataat atatagatat atattatatg aatatatatt tataatatat 420
agatatatac catatgaata tatattatac actatatgaa tatatattta taatatataa 480
atagatatat actatatgaa tatataatat atatactcta tgaatatata atatatatac 540
tatatgaata tattatatac tglatgaata tataatatat agatgtatac tatatgaata 600
tataatatat agatatatat actatatgaa tatatataat atatagatat atactatatg 660
aatatatatg atatatagat atatactata tgaatatata atatatagat atatatitat 720

gatatatg 728

<210> 114
<211> 413

<212> DNA
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<223> MAR of chronosone 1 genom c contig;
atatatctat tatatatata atagatatta
atatctafta tatatataat agatattata
atattatata tctaftatat ataatatata
atataataga tattatatat ctattatata

atagatatta
at at at at aa
at at aat at a
atattatata

tatatctatt
t agat at t at
tatctattat
tctattat at

39695. . 40215

<400> 96 tatatatata

60

120
180
240

tatatctatt
tatctattat
tctattatat
taat at at at

300
360
420

ttatatatct tgtatctatt
tatattatat

tatattatat

ctattatata
atatataata tatatctatt

attatatata tgtatctatt atatatatta
at at at at atqd,a atattata
atctattata tataatatat atctattat aS%La%gﬁ_?}é?g%Tzzﬁi ctattata
atctatt%@}jgtaatatat atctattata tatattatat atctattata 480 tataatatat

att at at t PQASAPH St gt atat cta t 521 <210> 97 <211> 484 <212> DNA <213>
Hono sapi ens <220> <221> misc_binding <222> (1)..(484) <223> MAR of
chronmosone 1 genom c contig; 1286007..1286490 Seite 89 SEL PCT 012. ST25
<400> 97 atatcatata tattatatat catatatatg atatataaaa attatatatc atatatatga
60 tatsd¥Paaa ttatatatat catatataat atatataata tattatatat ataaattata 120
tataatatta tatataaatt atatatcaca tatatgacat ataaattata tatcacatat 180

at gat at 4% >afi1cablifld cacatatatg atatataatt tatafgtcat atatatgata 240
tataatttat atatcatata tatgatatat aatttatata tcatatatat gatatatata 300

at at at t ed22>t e)addBhat atattatata ttatataata tgtaatatat attatatatt 360
atataatatg taatatatat tatatattac atattatatt atttataaat aatattttat 420

<223> MAR of chromosome 2 genomic contig; 2560638..2561050

<400> 114

atataaatat atatttatat attttatata aatatatata titatatatt tttatataaa 60
tatatatatt tatatatatt {atataaata tatatatita tatatatita tataaatata 120

taaatataty tatttatata aatatataaa atatataaat atatttatat aaatatataa 180

aatatataaa iatatitata taaatatata aaatatataa atatatttat atataaatat 240
ataaaatata taaatatctt tatatataaa tatataaaat atataaatat ctitatatat 300
aaatatataza aatatataaa t{atatitata tataaatata tagaatatat aaatatattt 360

atatacaaat atatazaaata tatagatata tttatatata aatataiaaa ata 413

<210> 115
<211> 361
<Z212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1}..(361)

<223> MAR of chromosome 2 genomic contig; 4965309. 4965669
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aatatatata atattatata atatagaata ttatatatta tatattacat attatataat 480 atat
484 <210> 98 <211> 244 <212> DNA <213> Honp sapi ens <220> <221>

rni sc_binding <222> (1)..(244) <223> MAR of chronbsone 1 genom c contig;
73556..73879 <400> 98 attatatatt atattatata atatataata atattatata
attatatatt acattatata 60 atatateata atattatata ataatatata attat at aat
atataataat attatataat 120 attatataat attatataat atataaatat ataataatat

atattatatt atataatagt 180 atat a ta tatgttatta tattatataa
tat aaactat tatataatat 240 Seitgé%lﬂbggtd@tcg' 2.ST25 aata 244 <210> 99

<211> 4%0;%%? DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1), (46 MAR of chr 0 1 genom ¢ contig; 179038..179500 <400> 99
t acaat aPCHAE L3tgraigia @f@ﬂ%@?ﬁ%&?ﬁ?ﬁﬁ?&%&@%a?%@aaéaat attttcta 60

ttatatataa tatattttgqt attatatata ttacaatata tttttgtatta tataatatat 120
tgtatatalg tgtgtacatg tatatatata catatgtaca tatataigta cacatatata 120

tatacatata tatgtacaca tatacatata tatgtacaca tatacatata catatataty 180
tacacatata tatacatata tatgtacaca catatatata catatatatg tacacacata 240
tatacgtata tatgtacaca catatatacg tatatatatg tacacacata tatacgtata 300
tatatgtaca cacatatata tacgtatata tatgtacaca tatatatata cgtatatata 360

t 361

<210> 116
<211> 325
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(325)

<223> MAR of chromosome 2 genomic contig; 5258150..5258474

<40D0> 118
tacacacaca tatacatata tacatatata cgtgtatacg tatacgtata tacgtatata 60

tacatatatg tatacgtata cgtatatacg tatatataca tataigtata cgtatacgta 120
tatacgtata tatacatata tgtatacgta tacgtatata cgtatatata catatatgta 180
tacgtatacg tatatacgta fatatacata catatgtata cgtatacgta tatatgiata 240
tatacgtata igtatacgta tacatatata cgtatatata cgtatatgta tatgtatata 300
cgtatatgia tatatgtaca tatac 325
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aat acaatat aafatattgt attatataat atataatact atataatata ttgtattata 180
tattatatat aatactatat aatatatttt attatatatt atatataata ctatataata 240
tattttatta tatattatat ataatacaat atataatata ttgtattata atacaatgta 300

ttat aat

gta ttatatataa tatataatac aatatataat attatatata tttatatata 360

tatatatttt gtattatata ttttgtatta tatatatttt gtattatata ttfatattft 420

atattat

aat tatgttttgc attatatatt tcatattata tat 463 <210> 100 .<211> 390

<212> DNA <213> Honp sapi ens Sei 5g Ho o BEP5012. ST25 <220> <221>

m sc_bi
55617. .
t at at at

nding <222> (1)..(390) <223> MAR of chronosone 1 genom c conti g;
Q@QQ§ 1 00> 100 tgtataatat atatacttta tatataatat atatacttta
act atatactaat 60 atatataata tatactatat ataatatata ctaatatata

t aat at at<?g1$c{§bt8at ata 1 20 atatatacta atatatatta tatatacttt atataatata

t act aat

a ataatatat 180 atactttata tataatatat actaatatat ataatgtata

tactttat?iz%at;[?@%‘at ata 240 ctaatatata atatatatac tttatatata atatatacta

at at at at

at aat at
<211> 5

a acttt 300 atatatataa tatatactta tatattatat atgcttatat

%%? cactaatata 360 taatatatat actttatata ttatatttta 390 <210> 101
32219ROBRRI 13> Hormp sapi ens <2205

<220>
<221> misc_binding
<222> (1)..(1508)

<223> MAR of chromosome 2 genomic contig; 6057499..6059006

<400> 117
atataaiata tataaattat ataatatata aaaattaata tataatatat ataaattata 60

taatatataa attaattata taatatatat aaattatata atatataaat taattatata 120
atatatataa attatataat acatataaat taattatata atatataaat tatataatat 180
atacaaatta tatactatat taattatata ttatataatt aattatataa tatatataaa 240
ttatatatta ttaaattaat tatataatat ataaattata taatatataa attaattata 300
taatatataa altalataat atataaatta aftatataat atataaatta tataatatat 360
aaattaattg tataatatat aaattaaita tataatatat aatatataat taataaataa 420
{tatatatta attatataat taataaataa ataataaata tatataatta atatataata 480
tacatcatat atatcacata tagattatat aatagttata tattatataa taaattatat 540
ataatatata ataaacatat ataacatatg ttatatatta cataatatag tataatatat 600
aacatatgit atatattaca taatatagta taatatataa calgttatat attacataat 660
atagtataat atataacata tgttatatat tacataatat agtataatat ataacatatg 720
ttatatatta cataatatag tataatatat aacatatgtt atatattaca taatatagta 780
taatatataa cafatgtiat atattacata atatagtata atatataaca tatgttatat 840
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<221> m sc_binding <222> (1),.(582) <223> MAR of chronobsone 2 genom c
contig; 1157405..1157986 <400> 101 tgtatatgta tatatacaca tacgcacata
tatgtatatg tatatataca catacgcaca 60 Seite 92 SEL PCT 012. ST25 tatatgtata
tgtatatata cacatacgca catatatgta tatgtatatg tatatgtata 120 tatacacata
tacacatata tgtatatgta tatatacaca tatacacata tatgtatatg 180 tatatataca
catatacaca tatatgtata tgtatatata cacatacaca tatatgtata 240 tgtatatgta
tatatacaca tacacatata tgtatatgt@earQlatasypacacatata 300 cacatatata

cat at alz¢thaathacahgihtll at-ahadak fitatdtaciacabakapiagat albgp360 tgtatacata
tatgtgtata tatacacata tatatacata tatacatata catatatatg 420 tgtatgtata

t at acaG@RalAG dhdtAtAcdtghnla Glatdtal AalAbl sf@atReAt 850480 at at gt acat
atacatatat atgtatatgt atatgtatat gtatatgtat atgtatatgt 540 atatgcatat

i3 IEAESR R A BOLFRB AR rddiee (17 (520 “205- e o
tacacc zﬁqgﬁatﬂ %F%@E%@%ﬁégggg?ﬁ%%g%%g%‘gfai acﬁé%%?ag c i? @ 60 tatataccat

cal ac AP E dratea ardp aose ded s AP GE B  B*060 ot acal acea
tatat ata?a%glté:c% :[aaat% a;[gz%é taaa%gtta acacggtgttegtg% aﬁ%a%g%%(f\ a%tg?egtgé? ' ? 5002 40

atataacata tgctatatat tacataatat agtataatat atatgttata tattacataa 1260

tatagtataa tatataacat atgttatata ttacatatta tagtataata tatatgttat 1320
atattatata atatagiata atatataaty tatgttatat attatataat atagtataat 1380
atataacatg ttatatatta tataatatag tataatatat atgttatata ttatataata 1440
tagtataata tataatatat gttatatatt atataatata gtataatata tatgttatat 1500

attatata 1508

<210> 118
<211> 415
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(415)

<223> MAR of chromosome 2 genomic contig; 7996866. 7997280

<400> 118
caattatata atatacatat tatataatlg tataaattat acaatcatat aattatatta 60

tatataatat acatataata taattatata taattatata attttataat ataattatat 120
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ataccatata tataccatat atacaccata tatatacacc atatatacac accatatata 300 Seite
93 SEL PCT 012. ST25 ccatatatat acaccatata to 322 <210> 103 <211> 914
<212> DNA <213> Honp sapi ens <220> <221> misc_binding <222> (1)..(914)
<223> MAR of chronmosone 2 genomi c contig; 5712196..5713109 <400> 103
aaatatatat tctatatata gaaaatatat attctatata tatagaatat atatagaata 60
tatattctat atatattcta tatatataga atatatatat aaaacatata ttctatatat 120
aaaatatata ttctatatat ataaaatatagiatfEt gialgregat agaatg tatataaaat 180

at at At Gl Aol RLA0S LB BAAS ALALBKA 1 AbRSI aligh agaalgtata 240

taaaatatat attctatata tatagaatgt atataaaata tatattctat atatatagaa 300

t at at at aqétgttgétgtage?a ?%%%?%ﬁé%amtﬁéﬁﬁt Aaatacat ajyg tctat at at 360

aaat at atat” aaatacata aaat at at caatacatat ttctatatat 420

aaaat ot Adefaerea B A AR RALPRL-PARE B8 LTl aa 540

ot ot AP EatAPRa T Al de pe i aeae aBfded Hod [ Calatata 660
Faaat ot AERG AERE PRI A PP aEh Bl ot S h aaatataral 780 Seite
94 SEL PCT 012. ST25 tatatatact atatatacaa tatatattat atataaaata tatatacaat

atatattcta 840
<210> 119

<211> 526
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(526)

<223> MAR of chromosome 2 genomic contig; 8300830..8301455

<400> 119
tataicatat gatatattat acaatataic atataatatg atatattata tgatatattg 60

tacaatatat catatgatat atgatatatt atacaatata tcatataagg tatatattat 120
atcatatata atatataata taatatatga tataatatat gatatatgat atataatata 180
tgatatatga tatatgatat ataatataty atatatgata tatgatatat aatatatgat 240
atatgatata tgatatataa tatatgatat atgatatatg atatgatata tgatatatga 300
tataatatal gatataatat atgatatata ttatatgata tataatatat gatataattt 360
atatgatata taatatatga tatataatat ataatataty atatgatata tattatatca 420
tatataatat ataatataat atatgatata tattatatat ttttatacat tatatatata 480
aactatataa caatataaca tattatgtgt ataatatata ttacat 526
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tatattaata tatagaatat atattaacat atatttcaat atattaatat atgaaatata 900
tataaatatt teat 914 <210> 104 <211> 370 <212> DNA <213> Honp sapi ens
<220> <221> m sc_binding <222> (1)..(370) <223> MAR of chronobsone 2 genomc
contig; 5713613..5713982 <400> 104 tatttcatat ataatatata tataaaatat
atatttcata tacataatat atataatata 60 aataaaatat atatttcata tatataatat
atataatata tataaaacat atatttcata 120 tataatatat ataaactata tatttcatat
ataatatata taaactatat atttcatatagiiOpceafiaadpismat ataatatata tttcatttat
attatatata taatatatat ttcatatata 240 taatatataa aatagatata aatatatata
aat at at ag%mgc% tataa tatatataaa 300 atatatatta atatatattt tatatataat
atatatattt catat ataaa tataaaaaaa 360 tatatattac 370 <210> 105 <211> 442
<212> ’\N%ﬁglgﬁ Hono sapiens Seite 95 SEL PCT 012. ST25 <220> <221>

m sc_bi ndi ng <2222> (1)..(442) <223> MAR of chronosone 2 genom c contig;
7481647.é2714é§28§1% <400> 105

<213> Homeo sapiens

<220>
<221> misc_binding
<222> (1)..(402)

<223> MAR of chromosome 2 genomic contig; 8576553..8576954

<400> 120
atgtatatta tatacaatat agtatatcat atatagtata tattatatag taatgtatta 60

tatataaligt ataalgtata aatatataat atatactaca tactatacta ttatatatac 120
tatatattat atatgafaca tatactatat aatatgctat atattatact atataatatg 180
ctatatatta tactatataa tatgctatat attatactat ataatatgcet atatattata 240
ctatataata tgctatatat tatactatat aatatactat ataatatgct atatattata 300
ctatataata tactatatat tatactatat aatatactat ataacatact atatatiata 360

tatgatacat atactatatt acatatataa tatatatata ta 402

<210> 121
%211> 477
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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atataaatta tataatatgt tatataatat ataaatatat tatataacat gttatataat 60
atataacatg ttatataata tataacatgt tatataatat ataacatgtt atataatata 120
taacatgtta tataatatat tatgtaatat gttatataat atataatata ttatataaca 180
tgttatataa tatataacat gttatataat atgttatata atatataaat atattatatt 240
atatgttata taatatataa atatattata ttatatgtta tataatatat aaatatatta 300
tattatatgt tatataatat ataaatatat tatattgtat gttatataat atataaatat 360
attatattgt atgttatata atatataaat Sgta¢cpoatSTgEatgttata taatatataa 420
atatgttata ttatatatgt to 442 <210> 106 <211> 338 <212> DNA <213> Hono

sapi ens <2g§20(t>f gﬁé_f m sc_bi nding <222> (1)..(338) <223> MAR of chronpbsone
2 genom c con 3 594557 . 9594894 Seite 96 SEL PCT 012. ST25 <400> 106

tat at aaabas! AARGHAlorfibak AR RhoRleL AhCs deababAgRLE tatatattee 60

at at at at aa at at at at at aat at atata ttccatatat ataaatatat 120

atataaatat atatattcca tatatataaa tatatatata aatatatata ttcatatata 180

aatatatata tattccatat ataaaaatat atal atattc catatataaa aatatatata 240

tattccat P 1;’haaat at atatatattc catatatata aatatatata tattccatat 300
é"ﬁ&fﬂ}

at at aaa Zzgg Egta?atﬁa ??:[l'[ {a\?’[taaffjl tt&%ata t?ata?a?atgﬂ%ﬁ 107 <211> 364 <2l12>

DNA <21
tttatatata tatttatata ttiatatata tatattitta tatatitata tatatafita 120
tatatttata tatatttata tttatatata tatitatata tatitatata tatttatata 180
tatatattta tatatattta tatatatata tttatatata tttatatata tttatatata 240
tatttatata tatatitata tatatatica tatatattta tatatatatt catatatatt 300
tatatatata ticatatata tttatatata tatitatata tatatttata tatatitata 360
tatalttata tatatattta tatatatatt tatatatata tatttatata tatatitata 420

tatatalatt tatatatata tifatatata tatatitata tatatatita tatatat 477

<210> 122
<211> 773
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(773)

<223> MAR of chromosome 2 genomic contig; 10064737..10065509

<400> 122
atattatata tattacatat atattatatt gtatataata tatatattat attgtatata 60

gtatatatat tatattgtat ataatatata tattatatig tatataatat atatattata 120
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<220> <221> misc_bindiing <222> (1)..(364) <223> MAR of chronposone 2
genom ¢ contig; 10519720..10520083 <400> 107 ttatatatat ttataataat
atatataagc tatatatatt tatatataat atattatata 60 tattagctat atatatttat
ataataatat attatatatt agctatatat atttatatat 120 aataatatat ataagctata
tatttatata tattatatat' tagctatata tatttatata 180 taatatatta tatattagct
atatatttat atataataaa taatatatat attagctata 240 tatatttata tataataata

tatataagct atatatttat atataatata SE@W@G‘F?S%‘%% gctatatata tttatatata
GRS

at aat at a ' at 364 Seite 97 SEL PCT
012. 5T25&&3%%%?#%@&%2@%&%3%%@5%%&% %‘ I%crm%soapi ens <220> <221>
m sc_bi ngj < > (1) M%tgl S 2 genom c contig;
11481943.g{.a%%%'2§§'%Caé%da@ﬁ%%zgct%gﬂ%z? aa %{%{[? {a]ffél% at ‘atataatata tattatatat
t acat at af_ tat.af at 0, .t.acat atat tatatatat, tatat.atgta atatatatta
t at at gt e Gati a@%@ﬁ?&?ﬁ&?@%ﬁiﬁ@%&?‘&?ﬁ@ﬁ?@ﬂ i gtaat atatatatta
tatatgta atatatatta 18 t gt aat at, at ata a tat tata atatat at gt
aat at at a&é\atﬁ‘%@té@&tﬂ% t?ﬂgatat&a@%téﬁgﬁ %Fa&’él&ﬁ%%‘%@"ﬁt gﬁi@t ata tatattatat
atatgtaata tatatcatat 300 atat (%t aata tatatcatat at at&t aata tatatcatat at
342 tataatatat attatataca atatataata tattgtatat catatatgat atattgtata 0

taatatataa tataigatat attgtatata atatattata tatgatatat tgtatattat 480

atattatata tgatatattg tatattatat attatatatt gtatattgta tattatatat 540

tatatattgt atataatatg ttatatattg tatataatat gitatatatt atatattgta 600

tatatgttat atattatgta tigtatataa tatgttatat attatatatt gtatataatg 660

tattatatat tatatatatt atatatigta tataatgtat tatatattgt atattatata 720

ftatataitg tatataatat attatataca ttatatiata tattatatat tgt 773

<210> 123
<211> 1554
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(1554)

<223> MAR of chromosome 2 genomic contig; 1039775..1041328

<400> 123
ataatatatt aaatgtatat ataatatatt aaatataaat ataittataa tatataaata 60

titatataaa tataaaatat atattaaata taaatatata taaaatatat attaaatata 120

taaaatataa atatatatta aatatatatt aaatatataa aatataaata tatattaaat 180
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<210> 109 <211> 415 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(415) Seite 98 SEL PCT 012. ST25 <223> MAR of chronpbsone 2 genom c
contig; 13499598..13500012 <400> 109 tatatatata tatatatata atataatata
atatatatat aaatatatat aatataaatt 60 tatatatata tatttatata tacatatata
aatatatatt tatatttata tataaatata 120 tataaatata tataaatata tatatatata
tacatatata aatatatatg ttcatataaa 180 tatatatgta tatatacata tal aaatata
tattatatat gtatatatat aatataatat 240 pEtaabaataa tataatatat attatataaa
tat aat at gfariabalAbitleatbBbalafldadtli Il ARbRIRaRRs AAKAAL atataatata

tattatatat tatataatat ataaaatata 360 tattatataa tatatataca taatatatat

gZ‘ST ne. 2RISR MbARRal PRt A Rl R 90, UR o chr ommson
Zovat o e aRl e RS el e éﬁ%ﬁa%ﬁ%f%?ﬁféié aat acat aca

tacttat a%%te;[ta tagg %%gga?atgaa %gtfi ?aaa?a ta‘?f Cats}tarlﬁataaaa tatatatata 420

titanatatat atattaaata tanatatata taaaataiaa atatatgtat taaatatata 480
tattaaatat aaatatatgt attaaatata tattaaatat gaatatatgt attaaatata 540
tattaaatat aaatatatgt attatatata tagaatataa atatatgtat taaatatagt 600
atattaaata taaatatata taaaatatat attaaatatg aatatatata aaatatatat 660
attaaaaata tatataatat aaatatatat aaaatatata tattaaaaat atatataata 720
taaatatata taaaatatat atatlaaaaa tatatataaa alatatatat tagaaatata 780
tataaaatat atatattaaa aatatatata aaatatatat attaaaaata tatattaaat 840
ataaatatat atattaaaaa tatatattaa atataactat atattaaata tatattaaat 900
ataactatat attaaatata tattaaatat aactatatat taaatatata ttaaatataa 960
ctatatatta aatatatatt aaatataact atatattaaa tatatatiaa atataactat 1020
atattagata tatattaaat ataactatat attaaatata tattaaatat aactatatat 1080
taaatatata tgaaatataa ctatatatta aatatatatt aaatataact atatgtatta 1140
aatataaata tatgicttaa atatatatta aatataaata tatgtattaa atatatatta 1200
aatataaata tgtgtattaa atatatatia aatataaata tgtgtattaa atatatatta 1260
aatataaata tgigtattaa atatatatta aatataaata igtgtattaa atatctatat 1320
taaatataaa tataigtatt aaatatatat taaatataaa tatatattaa atatatatat 1380
taaatataaa tatatattaa atataaatat atatattaaa tatatatatt aaatataaat 1440
atatataaaa tatatatatt aaatataaat ataaatataa aatatatatt aaatataaat 1500

acatatatta aatatatgta ttaaatatat atataaaata tatgtattaa atat 1554

<210> 124

<211> 650
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at at at aagt at aatacata catacttata catatataag tataatacat acatacttat 180

acat atataa gtataataca tacatactta tacatataag tataatacat acatacttat 240 Seite
99 SEL PCT 012. ST25 acatatataa gtataataca tacatactta tacatatata agtataatac
atacttatta 300 catatgtata taagtatatt acatacttat 330 <210> 111 <211> 702
<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(702)
<223> MAR of chronosone 2 genom c contig; 626641..827342 <400> 111
tatatataca catatacata tataatatat gEacatpbhacsapgtatatta tatatacata 60
tatattacat atatcatata tacatatata ttatatatac atatatatta tatatatcat 120
atatacatabigi ghgitata tattatatat atcatatata catatatatt atatatatta 180
tatatatcat atatacatat atattatata tattatatat acatatatat tatatatatc 240

at at aaacqt%?;a}q(?;n%gé@eﬁ?t atcatat atacatatat attatatata ttatatatat 300
catatataca tatatattat atatatcata tataatatat attatatata ttatatataa 360

tatatattat atatacatat atattatata tacatatata ttatatatac atatatatta 420
tatatacata tatattatat atacatatat attatatata tacatatata ttatatatac 480
atatatatt?:2 atatacata tattatatat acatatatat tatatataca tatattatat 540

at at acat a fattatata tacatatatt atatatatac atatatatta tatatacata 600

tattat at at atac,atj%ti%ﬁ attatatata catatattat atatacatat atattatata 660

t acat at ata217% t'Hig¢ NGt ataatata tattttatat at 702 Seite 100 SEL PCT
012. ST25

<222> (1)..(650)

<223> MAR of chromosome 2 genomic contig; 3944813..3945462

<400> 124
catgatatat tatgtataat atatattata gattacatat aaattatata tataatatat 60

aattatataa tatataatat tatataatat attatatata ttatacaatt atataatata 120
tataatatac aattatataa tatataatat acaattatat aatatataat acaatataat 180
atatatttaa tatattatat aatacatatt taatatatta tatattatat gttatatact 240
aaatatataa tatgtattta atatatacta itatatatgt aatatattat ataatttatg 300
taacatatta tatattatat atgcaatata ttacatgtta catatatatt acatataata 360
tatgtaatat ataatataca ctatattatt atagtatata atatactata ttatgtaatt 420
atataaiata gtatattata cactatatta tattatcata taattatata ttatatacta 480
tattacatat atattatgta atataatatg caatatgtta catatataat atatatgtat 540
tatatagtat atatactata gtatatataa aatatatgct ataatatata ttitatatat 600

tatataatac atataatgta tcatatatta tatataatat attttataat 650

<210> 125
<211> 441
<212> DNA

<213> Homo sapiens

Seite 112



<210> 112 <211> 679 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(679) <223> MAR of chronbsone 2 genom c contig; 3196047..3196725
<400> 112 atatatfata tattcatata tcataaatat atatattata tattcatata ttatatatct
60 atatatttat atattcatat attatatatc tatatattta tatattcata tattatatat 120
ctatttatat attcatatat tatatatcta tatatatat atattcgtat attatatatc 180
tatatattat atattcgtat attatatatc tatatattat gtattcatat atatccatat 240
attatatata ttcatatata ttataaatta SELPCAt@tASYLAt at at ct attataaatg 300
tatattcata tagtatatat ctatatatta taaatataca tatattatat atttatatat 360
tatatatteggpdatagatcta tatattatat atattcatat atgaatatat atattatatg 420
tatatatatt ataaatatat ttatatagta tagatattat atagtatatg catatttata 480

ttat aaat ago J tRctAflinpt atgtatat ttataaatta tatatattta catattacat 540
gtatatttat atattataaa 1Tacatattta catattataa atatatttat atattatgaa 600

t at aatttgéz%gt %tg@g?c atatftacat atatgcatag ttatatatta taaatatgca 660
tttatgtaaa tat aEt' tt 679 <210> 113 <211> 728 Seite 101 SEL PCT 012. ST25

<212> DN sRLRaROMBh BAREAR 2 544 mic Softly: 8513568 414785

<400> 125
tataaatata tatgaaatat atataaatia tatataattt atatatacat atataaatta 60

tatataaatt atatataaat tatatataca tatataaatt atatattata tataaaatty 120
tatatatita tatataaatt gtatatataa tttatatata aattgtatat ataatttata 180
tatacaatgt atatattaat ttatatatac attgtatata taatitatat atacatigta 240
tatacaatit atatatacat tgtatataca attiatatat acatigtata tacaatttat 300
atataaatia tattattiat atatagtata tataaatata tatactatat ataaatiata 360
tatttattta tatattatat tatttatata taaaftatat attatttata tatacattat 420

atataaatta tafattatit a 441

<210> 126
<211> 1168
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1).(1169)

<223> MAR of chromosome 2 genomic contig; 5953971..5955139

<400> 126
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<222> (1)..(728) <223> MAR of chronobsone 2 genom c contig; 3196778..3197505
<400> 113 tacataaata tatatttaca atatgtaaat atctgatatg taaatatgta tttataatat
60 ataaatatac atataatatg taaatatata aatatacata tactatgtaa atatatgtta 120
tatatacata tactatataa atatagaata tataaatata catatactat ataaatatgt 180
aatatataaa tatatactat ataaatatac atatactata taaatgtatt tataatatat 240

aaat atacat atactatata aattcatata tgaatatata atatataaat atatataata 300
tatgaatata tactcatata taaatat at agiggataipap &t at aat at at agat at aa 360

t at gaat ol HalaAal 1o Aleag thaktRhRid iRl iR EabA #id tataatatat 420

agatatatac catatgaata tatattatac actatatgaa tatatattta taatatataa 480

ot o gadr e S A e o0 [t &t gaat & 600
t at aat at %at%gg% f%tttg‘étatt aﬁé@%g%%?%#% fg:{t%%%h K\ {Eﬁgttat %? atactatatg 660

aatataté?tg ataga a ata atatatagal atatatttat 720

gat at at 8 <210> 114 1> 413, <212> | t,0 SEL PCT 012. ST25
<213> H%’ﬁé%ét&b?%%étaiafz@@&%%ﬁ@af’ﬁaé%farﬁ%%tﬂ%a%iﬁﬁ>L$ .. (413) <223> MAR of
chronmosone 2 genom c. contig; 2560638..2561050 <400> 114 at at aaat at

atat t t atHAERCE (RUA Ak el piaalanta i Aale fa3ataaieht 400 60 tatatatatt

tatatatatt tatataaata tatatattta tatataitta tataaatata 120
atatattcat attatatatt tatatataaa taatatatat tcatattata tatttatata 360

taaataatat atattcatat tatatactia tatataaata atatatatic atattatata 420
cttatatata aataatatat attcatatia tatattiata taaaaataat atataticat 480
attatatatt tatatataat atatatatic atattatata titatatatt ctatatattc 540
atattatata ittatatata aataatyiat attcatatta tatatttata tataaataat 600
gtataticat attatatatt tatatataaa tatatatica tattatatat tiatatataa 660
atatatattc atattatata titatatata aatatatatt catattatat atttatataa 720
aatatatata ttcatattat attiatatat aaatatatat attcatatat atatttatat 780
ataatatata {attcatatt atatatitat atataatata tatattcata ttatatattt 840
atatataaat aataiatata ticatattat afatttatat ataaataatg tataticata 900
ttatatatit atatataaat aatgtatatt catattatat atitatatat aaatatatat 960
attcatatta tatatitgta tataaatata tattcatait atatatttgt atatatattc 1020
atatatattt atatataaat atataatatt catattatat ataaatatat atattcatat 1080
fatatattia tatatataaa taatatatat tcatattatt tatatatata aataatatat 1140

attcatatta titatatata taaataaia 1169

<210> 127
211> 853
<212> DNA

<213> Homo sapiens
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taaatatata tatttatata aatatataaa atatataaat atatttatat aaatatataa 180
aatatataaa tatatttata taaatatata aaatatataa atatatttat atataaatat 240

at aaaatata | aaatatctt tatatataaa tatataaaat atataaatat ctttatatat 300
aaatatataa aatatataaa tatatttata tataaatata taaaatatat aaatatattt 360

at at acaaat atataaaata tataaatata tttatatata aatatataaa ata 413 <210> 115
<211> 361 <212> DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1)..(361) <223> MAR of chronosonggR rEnom eTeenti g; 4965309. . 4965669 Seite
103 SEL PCT 012. ST25 <400> 115 tatacgtata tatacatata tatacgtata tatatacata
tat at acgtgogat at acat a 60 tgtatatatg tgtgtacatg tatatatata catatgtaca
tatatatgta cacatatata 120 tatacatata tatgtacaca tatacatata tatgtacaca

t at acat at tatat 80 tacacatata tatacatata tatgtacaca catatatata

cat at at at‘:nggc@%gcbﬁcgn%m tatacgtata tatgtacaca catatatacg tgtatatatg

t acacacat ZE%@@?Z‘{? a 300 tatatgtaca cacatatata tacgtatata tatgtacaca

gt'dt

t at at at at< a 360 t 361 <210> 116 <211> 325 <212> DNA <213> Honp

sapi ens S0 AR A hilssomna s geflomic contig; 6427669..6428321

<400> 127
tatatatgta tacatatatg tatataigtg tatatatgta tacatatatg tatatatgtg 60

tatatatgta tacatatatg tatatatgtg tatatatgta tacatatatg tatatatgtg 120
tatatatgta tacatatatg tatatatgtyg tafatatgta tacatatatg tatatatgtg 180
tatatatgta tacatatatg tatatatgtg tatatatgia tacatatatg tatacatgty 240
tacatgtgta tacatatatg tatacatgtg tacatgigta tacatatatg tatacaigty 300
tacatgtgta tacatatatg tatatatgig tatacatata tgtatatatg tgtatatatg 360
tatacatata tgtatataag tgtatatatg tgtataigta tataagtgta tatatgtgta 420
tatgtatata agtgtatata tgtgtatatg tatataagtg tatatatgtg tatatatgta 480
tacatatatg tatataigtg tatatatgtg tatatgtata taagtgtata tatgtgtata 540
tatgtataca tatatatgtg tatatatgta tacatatatg tatatatgig tatatatgta 600

tacatatatg taaataiglg tatatatgtg tatatgtata taagtgtata tat 653

<210> 128
<211> 414
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding

<222> (1)..(414) .
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<222> (1)..(325) <223> MAR of chronpbsone 2 genom c contig; 5258150..5258474
<400> 116 tacacacaca tatacatata tacatatata cgtgtatacg tatacgtata tacgtatata
60 tacatatatg tatacgtata cgtatatacg tatatataca tatatgtata cgtatacgta 120
tatacgtata tatacatata tgtatacgta tacgtatata cgtatatata catatatgta 180
tacgtatacg tatatacgta tatatacata catatgtata cgtatacgta tatatgtata 240
tatacgtata tgtatacgta tacatatata cgtatatata cgtatatgta tatgtatata 300

cgtatatgta tatatgtaca tatac 325 i CT 012. ST25 <210> 117 <211>
1508 <212> DNA <213> Horo sapi erctt Bo33h S O “binding <222>

(1)..(215 R of chr sone. 2 n t,i 7499. . 6059006
<400> 117@1’3[> F@ﬁ{\@“f’@?ﬁﬁ@te '?ﬁrﬁ'ﬁtcgﬁtéq g%goo\%f @ggogéﬁaat atat ataaattata
60 taatatataa attaattata taatatatat aaattatata atatataaat taattatata 120
atatatataa attatataat acatataaat taattatata atatataaat tatataatat 180
atacaaatta tatactatat taattatata ttatataatt aattatataa tatatataaa 240
ttatatatf4P®t 488t t aat tatataatat ataaaftata taatatataa attaattata 300
t aat at at fatatidigt asatataiat afacieaalatetyianataiaiataliit gineataiaht 18 t at aat at at 360
aaattaattg tataatatat aaattaatta tataatatat aatatataat taataaataa 420
tt at at at dtataditty ddadtataty tbaatedztatiatitgieaatataigina atatbtatatat a0 at at at aat a 480
tacatcatat atatcacata tagattatat aatagttata tattatataa taaattatat 540

titgtaaata tatgtaaata tatatatttt gtaaatatat gtaaatatat atatiitgta 180

aatatatgta aatatatata titigtaaat ttatgtaaat atatatattt tgtaaatata 240

igtaaatata tatatalttt gtaaatatat atacatatat atttigtaaa tatataaaca 300

tatatattit ataaatatat ttataaatat atatattgta aatatatita taaatatatt 360

tataatatat ataitgtaaa tatgtttata aatatatata ttgtatatat aaat 414

<210> 126
<211> 4896
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(496)

<223> MAR of chromosome 2 genomic contig; 13952568..13953063

<400> 129
taatatacat attatatatt atatatigta tatataatat acatattata tattatatat &0

tgtatatata atatacatat tatatattat atatigtata tataatatac atattatata 120
ttatatatty tatatataat atacatatta tatattatat attgtatata taatatacat 180
attatatatt atatattgta tatataatat acatattata tattatatat tgtatatata 240
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at aatatata at aaacatat ataacatatg ttatatatta cataatatag tataatatat 600
aacatatgtt atatattaca taatatagta taatatataa catgttatat attacataat 660
atagtataat atataacata tgttatatat tacataatat agtataatat ataacatatg 720
ttatatatta cataatatag tataatatat aacatatgtt atatattaca taatatagta 780
taatatataa catatgttat atattacata atatagtata atatataaca tatgttatat. 840 Seite
105 SEL PCT 012. ST25 attacataat atagtataat atataacata tgttatatat tacataatat
agtataatat 900 ataacatatg ttatatgtt pcgaipatppeg tataatatat aacatatgtt

oot 2ap i Asal R aH Al ERlakaabygl Sidecal a atatagtal s
106

ancat Zf“gf‘e{tata%agata%?%ﬁéﬁ%%@éta?é&ﬁ%fai%i%t%té%%ﬁ%@#%@tﬁSi%tft Gtat attacat aat
1200

ot Lacat SRR 1ot AR Ry e aha AL R, AR PERCHA  20r at ta tagt ai aat a

tatatgttat 1320 atattatata atatagtata atatataatg tatgttatat attatataat

at agt at atptatatgptatigtaledatantejac atatiata? ftatatatictatatetagt t #488atatat atgttatata

ttatataata 1440 tagtataata tataatatat gttatatatt atataatata gtataatata
t at gt t at atacatie tatattt at ata 1508 <210> 118 441> 415 <212> DNA <213> Honp
sapi ens <220> <221> m sc_binding <222> (1)_(415) <223> MAR of chronosone 2
genom c contig; 7996866..7997280 <400> 118 caattatata atatacatat tatataattg
t at aaat t a1@rcdadbcatat aattatatta 60

<211> 317

<212> DNA

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(317)

<223> MAR of chromosome 2 genomic contig; 16942865..16943181

<400> 130
teteotagta gttatatata tatatatgty tatatatata tatcctagta gatatatata 60

tatatatatc ctagtagata tatatatata tatatcctag tagatatata tatatatata 120
tcctagtagt tatatatata tatatatcct aacagtiata tatatatata tectagtagt 180
tatatatata tatatcctag tagtiatata tatatatata tectagtagt tatatatata 240
tatatcctag tagttatata tatatatatc ctagtagtta tatatatata ttatatatta 300

tataatatat atataat 317

<210> 131
<211> 464

<212> DNA
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tatataatat acatataata taattatata taattatata attttataat ataattatat 120 Seite
106 SEL PCT 012. ST25 ataattatat aattatatat aatatatatt ataattatat atataatata
tatattatat 180 atattatata taatatataa ataatatata taatatatat ataattatat
ataataatat 240 atgtaatata tataatatat atataatata ttatttataa ttatatatta
tatatatatt 300 ataatatata taattataaa taatatatat tataatatat ataataatat
atatataatt 360 atatataata atatatatta taattatata taataatata tataatttat ataat

415 <210> 119 <211> 526 <212> %ﬁ@%ﬁ%—g@ssapi ens <220> <221>

m sc_bi ndi ng <222> (1)..(526) <2 ' ronosone 2 genom c contig;
8300930. %S:tpl <400> 119 tatatcatat gatatattat acaatatatc atataatatg
at at at t at OMAPY*BO tacaatatat catatgatat atgatatatt atacaatata
tcatataagg tatatattat 120 atcatatata atatataata taatatatga tataatatat
gatatatgat atataatata 180 tgatatatga tatatgatat ataatatatg atatatgata
tatgatatat aatatatgat 240 atatgatata tgatatataa tatatgatat atgatatatg
at at gat atd2d Yatatatga 300 tataatatat gatataatat atgatatata ttatatgata
tataatatat gatataattt 360 atatgatata taatatatga tatataatat ataatatatg
at at gat ard2tatise oirchh320 t at at aat at at aat at aat atatgatata tattat at at
ttttatacat tatatatata 480 aactatataa caatataaca tattatgtgt ataatatata
ttacat 52B2Bei(l)e(48df SEL PCT 012. ST25 <210> 120

<223> MAR of chromosome 2 genomic contig; 17217049..17217512

<400> 131
acatactata tatatacaca tactatatat actatataca gtatatagta tacatatact 60

atacatatac atatactata catatacata tacatatact aagtatacgt atatacagta 120
catagtatat gtatactata {agtatgtat atatagcata tagtatgegt atactetata 180
tagcatatag tatgcatata cgctatatag catatagtat geatatacta tatatagtat 240
agagtatygcyg tatactatat atatagtata gagtatgcgt atactatata tatagtatag 300
agtatgegta tactatatat atagtataga gtatgegtat actatatata tagtatagag 360
tatgcgtata ctatatatat agtatagagt atgegtatac tatatatata gtatagagta 420

tgcgtatact atatatatag tatagagtat gtatatatat agta 464

<210> 132
<211> 430
<212> DNA

<213> Homo sapiens

<220=>
<221> misc_binding
<222> {1)..(430)

<223> MAR of chromosome 2 genomic contig; 19647266..19647695
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<211> 402 <212> DNA <213> Honp sapiens <220> <221> m sc_binding <222>
(1).. (402) <223> MAR of chronmpsone 2 genomic contig; 8576553..8576854
<400> 120 atgtatatta tatacaatat agtatatcat atatagtata tattatatag taatgtatta
60 tatataatgt ataatgtata aatatatat atatactaca tactatacta ttatatatac 120
tatatattat atatgataca tatactatat aatatactat atattatact atataatatg 180
ctatatatta tactatataa tatgctatat attatactat ataatatgct atatattata 240
ctatataata tgctatatat tatactatat gat acistspppatatget atatattata 300
Ctatataata tactatatat tatactatat aatatactat ataacatact atatattata 360
tatgatacat atactatatt acatatataa tatatatata to 402 <210> 121 <211> 477
<212> DNA <213> Hono sapi ens <220> <221> m sc_binding Seite 108 SEL PCT
012. ST25_ (1) _(477) <223> MAR of chronpbsonme 2 genonic contig;

8785649. atttata itta tatatattta
tat at at at Qt %tf’ﬁ?ﬁ?%ﬁ’ﬁ%qjt?’% Eﬁag?tgqtgtt?arf*.”c {ai ttati’ﬁaat Z‘:il(gta tatattttta
tatatttata tatatattta O tatatttata tatatttata tttat%oata tatttatata
tattt at aiaatalat g@@%@tgtal tataat atatataaac tattat taa atacatatta

aatatattat atttttaata ttiatatatt aaatataata tatatttaat atttatatat 180

taaatatata atatatttaa tatttatata atatatagcea tattitatat ttatattata 240
tataacattt tatatttata titatattta tatatatita attatattt atattatatt 300
fatattiata tlatatataa cataattata tatattttca tattgtatat aataaagaaa 360
tgtatatitg ttatatataa tatatattat ataatitatt atatattata taatatatat 420

tatataatat 430

<210> 133
<211> 2131
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(2131)

<223> MAR of chromosome 2 genomic contig; 20481223.,.20483353

<400> 133
tatatataaa tatatttata tttaatatat atttatataa atatattitt atataaatat 60

aiatttaata taaatatctt tatatttaat atatatitaa tataaatatc titatattta 120
atatatattt atatataaat atatatttat atttaatata tattaatatt taatatacgt 180
ttatatttaa tatatatttc tatataaata tatttatatt aacatataft tatatataaa 240
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tatatattta tatatattta tatatatata tttatatata tttatatata tttatatata 240
tatttatata tatatttata tatatattca tatatattta tatatatatt catatatatt 300
tatatatata ttcatatata tttatatata tatttatata tatatttata tatatttata 360
tatatttata tatatattta tatatatatt tatatatata tatttatata tatatttata 420
tatatatatt tatatatata tttatatata tatatttata tatatattta tatatat 477 <210>
122 <211> 773 <212> DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1)..(773) <223> MAR of chronosas Begamemgpgonti g; 10064737. . 10065509
<400> 120 B kAR h LR A aytsgta@atmgéaqg@t agh@ tatatattat attgtatata
at at ttgta

60 atata ataatatata tattatatt tatataatat atatattata 120

Catt ot S EOTR B SEbafhgighe, oRPeRl PR B T 2t cotatataat
(ot at A EEARR AL taa%%%aﬂttf@ et eRuifatidnade | Lo Cat ot at at a

atatagtgta tactatatta t at aat at at attatataéa 2% tataata tattgtatat
cat at at tafabatigdt aat@ﬁjatt paisitash eiplattiat alitgale gtatata atatattata
tatgatatat tgtatattat 480 atattatata tgatatattg tatattatat attatatatt
gt at at ttgttaiatagta@aﬁ%tﬁbﬁt ttsigiitag tatetiatiajatagacat alatelgt t ©40at at t g t at at aat at
gttatatatt atatattgta 600 tatatgatat atattatgta ttgtatataa tatattatat
at t at atttaxtatgtzaitaiatataayacyotalit alettiaata intalitatadttaatatat £fMt at t gt a t at aat gt at
tatatattgt atattatata 720 ttatatattg tatataatat attatataca ttatattata
t at t at abtdtatbgh c@@Baitta tatttaatat atatttatat taaatatata ttatatataa 660

acatatattt atatitaata {atatttaia ttaaatatat atttataltt aatatatata 720
tattaaatat atatitatat ttaatatata tttatattaa atatatattt atattaaata 780
tafttatatt taatatatat itatattaaa tatatatiaa atattiaata tatatitata 840
tttaatatat acatatatat ttatattiaa tatatacata tatatttata tttaatatat 900
acatatatat ttataittaa tatatacata tatatttata tttaatatat aaatttatat 960
titatatata taaaaatata taittatatt taatatatat aaatatatat ttatatttaa 1020
tatatatatt tatattgaat atatacataa atatatattt atatttaata tataaacata 1080
fattiatatt tatatattaa atatatattt atatttaata tataaatata tatttatatt 1140
taatatatit atatatacta atatatttat atitaatata ittatatata gatatattta 1200
tétttaatat atttatgtgt attaatatat ttatatitaa tatatttata tattaatata 1260
ttiatatttt ataittatat attaatatat tatatttia tatttatatt ttatatattt 1320
atatattaat atatttatat ttatatatat tttiatatat taataaattt atattttata 1380
tatitatata ttaataaatt tatattitat acagttatat aaatatattt atattttata 1440
cagtiatata aatatatiia tatitiatag ttatataaat atatttatat titatacagt 1500
tatataaata tatttatatt ttatacagit atataaatat atttatattt tatacagtta 1560
tataaatata tftatatitt atacagtiat ataaatatat ttataittta tacagttata 1620
taaatatalt tatattttat acagttatat aaatatattt atatttiata cagttatata 1680
aatatattia tattttatac agttatataa atatatitat attttataca gttatataaa 1740
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<210> 123 <211> 1554 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(1554) <223> MAR of chronosone 2 genom c contig; 1039775- 1041328
<400> 123 afaaatatt aaatgtatat ataatatatt aaatataaat atatttataa tatataaata
60 tttatataaa tataaaatat atattaaata taaatatata taaaafatat attaaatata 120

t aaaatataa atatatatta aatatatatt aaatatataa aatataaata tatattaaat 180 Seite
110 SEL PCT 012. ST25 atattttaaa tatataaaat ataaatatat attaaatata ttttaaatat

attaaatata 240 aatatatatt aaata Epctr%qé?g?t aaat at aaat acatatafta
aat at at at t 0 fa ; : t ttaaata tat at aaaat
at at at g??tgtf%g%tttt%@?é@ﬁ%‘%?*“@%éﬁ%? (HEfaEaf g OB T arar o aaa
tatatatatag tt agat at t.aaat aaat a.t tataa at at at gt at
t aaat at e&aﬁégatqt%q?%ﬁ{@%ati{ﬁ%@ﬁ&e&%tagi’:}a@gg%{la}%ggtt aat at gaat at at gt
attaaatata 540 tattaaatat aaat atat aftatatata t t at aa at at at gt at
t aaat at §taag ta %lt? éaa?eﬁt%a?aafg%?%@% atgéfggap;qaﬁatata’@ atatg aatatatata
aaatatatat 660 attaaaaata tatataatat aaatatatat aaaatatata tattaaaaat
at at at adaittatzd taataipia athetata kaaitale dtetatiaialalth 198Gt at aaa at at at at at
taaaaatata 780 tataaaatat atatattaaa aatatatata aaatatatat attaaaaata
t at at t adeatadadnt atatatiat attigatala tatttatat dgatatatalidttatotada a20dQact at atatt aaat a
tatattaaat 900 ataactatat attaaatata tattaaatat aactatatat taaatatata
t t aaat atttzata60 tacattaph bttdtHicalat bt atotathact digamtdt &180attaaa tatatattaa
atataactat 1020 atattaaata tatattaaat ataactatat attaaatata tattaaatat
aact at ataattafd8thttaatata titacattly a 2131

<210> 134
<211> 842
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(842)

<223> MAR of chromosome 2 genomic contig; 20483478..20484319

<400> 134
tatatattta tgtttaatat atatitatag ataaatatat atttacgttt aatatatatt 60

tatagataaa tatatattta cgtitaatat atatttatct ataaatatat ftacgtttaa 120
tatatattta tatattaata tatttatgtt taatatatat ttatatatat taatatattt 180
atgtttaata tatatttata tattaatata tttatgtita atatatttat atatattaat 240
atatttatgt ttaatatata titatatgtt aatatatita ggtatatata tatttatatg 300
ttaatatata titatattas tatattatat ttatatataa aagtatatat aatatataaa 360¢
tattatataa attattatat agtattitta tatatatita tatataaatt ttatatattt 420
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taaatatata tgaaatataa ctatatatta aatatatatt aaatataact atatgtatta 1140
aatataaata tatgtattaa atatatatta aatataaata tatgtattaa atatatatta 1200
aatataaata tgtgtattaa atatatatta aatataaata tgtgtattaa atatatatta 1260
aatataaata tgtgtattaa atatatatta aatataaata tgtgtattaa atatctatat 1320
taaatataaa tatatgtatt aaatatatat taaatataaa tatatattaa atatatatat 1380
taaatataaa tatatattaa atataaatat atatattaaa tatatatatt aaatataaat 1440
atatataaaa tatatatatt aaatataaatgpt paat@iegraat atatatt aaatataaat 1500

acat at at atat 1554 <210> 124
So11s kA A A B B R oo sapi ens <2205
<221> m i < 2 2 C nosone 2 genom c

conti gg%ﬁ%ﬂ%{aQ%%gi@até%égﬁ%atéﬁégﬁ tg%%gt[a?%cat 35 O aat atatattata
gattacat aatt ta tataatatat ttat t t aatat tatataat at

att at atqﬁ%ﬁ%@ﬁtgﬁa;%q%a%%aﬁggfaﬁ%a@g@a?a[?tgt g‘ﬁf‘l“ﬁtﬁc @éqat at at aa t at at aat at
acaattatat aat atataat acaatataat 180 ai@gﬁt;taat tattatat aatacatatt

t aat at aqtﬁaal#%*éfafaf@ﬁttaf@ﬁta&aaﬁfa@éatéaéafa@ §t-§€%iatt§ﬁ§t attta atatatacta
ttatatatgt aatatattat ataatttatg 300 taacatatta tatattatat atgcaatata
ttacat gaf?aéataa @ﬁwtqtaté&taﬁatﬁﬁﬁttga tdetattiadbigitalat at’28 aat at aca ctatattatt

atagtatata atatactata ttatgtaatt 420 atataatata gtatattata cactatatta
t at t at ciettated detaitaittiitattiadaattatatabipttt piatatatedt af8Cat att at gt a af at aat at g
caatatgtta catatataat atatatgtat 540 tatatagtat atatactata gtatatataa
aat at atajttatataatiatatelin dataptataitiatadatad Gdattatata titatattat 840

at 842

<210> 135
<211> 645
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(645)

<223> MAR of chromosome 2 genomic contig; 20897566..20898210

<400> 135
giatatttat attatatatt atataztata tattatatat taataaatta tatataatat 60

aatatatatg tataitiata ittatgitat aatatacata taattatata tgtatgtata 120
catgtataca tatacgtaia tgtgtataig tatacatata ggtatatotg tacatgtata 180
catataggta tatgtatatg tatacatgta tacatataat ataattacat atgtatgtat 240
acatacatat giaattatat tatafatgta tatgtatatt tatataatat ataatatgta 300
tiatatatta tacatgcata tttatatgta tattatatat acacatataa tataattata 360
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tatataatac atataatgta tcatatatta tatataatat attttataat 650 <210> 125 <211>
441 <212> DNA <213> Honp sapiens Seite 112 SEL PCT 012. ST25 <220> <221>
m sc_binding <222> (1)..(441) <223> MAR of chronbsone 2 genonic contig;
5314265. . 5314705 <400> 125 tataaatata tatgaaatat atataaatta tatataattt
atatatacat atataaatta 60 tatataaatt atatataaat tatatataca tatataaatt
atatattata tataaaattg 120 tatatattta tatataaatt gtatatataa tttatatata
aattgtatat ataatttata 180 tatacagtgpcat@tegtaat ttatatatac aftgtatata

taat {t at g aralh M40 e 81ARARE] LiaRilalRaRkal OlBbat aca altlatatal

acattgtat caatttat atataaatfa tattatttat atatagtata tataaatata

ot at 1 cniet o (At afoat iy ARG dA Rl 408 010> 106 211> 1160

225> wetRERR RS ShE B AR SR e Hrarabuals et 9085150 <a00b 126
ttatatatat ttgtatatca tatatttata tattgtatat ttatgtatat tatatatita 600

tatattatat atgtattata taatatatat gtaaatatat attat 645

<210> 136
<211> 722
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(722)

<223> MAR of chromoscme 2 genomic contig; 21664541..21665262

<400> 136
tataaiatat attatatict atataataty taaaatatat attatattct atataatgta 60

ttatatatag aatataatat atictatgta tctataatc tatataatac atattatata 120
ttatatagaa tattataaat aatatatict atatiatata tagaatatat tctatatgtt 180
tatatictat atattatata tgaaatagta tataaaatat atataatata tataaaatat 240
gatatataat atatataaaa taatatataa tgtataatat ataaaataat atataatgta 300
taataiataa aataatatat aatgtataat atatanaata atatataaty tatattatat 360
aaaataatat ataatgtata ttatatataa aataatatat aatgtatatt atatataaaa 420
taatatataa tgiatataaa ataatatata atatattata tataaaataa tatataatat 480
aftatatata aaataatata tattatatat aaaataatat ataatatatt atatataaaa 540
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Seite 113 SEL PCT 012. ST25 atgtatcat attatatatt tatatataaa taatatacat
tcatattata tatttatata 60 taaataatat atattcatat tatatattta tatataaata
tataatatat ttatgtataa 120 ataatatata tattcatatt atatatttct atataaataa
tatatatatt catattatat 180 atttatatat aaatatataa tatatttata tataaatata
taatatattt atatataata 240 tatatattca tattatatat ttatatataa atatataata
tatttatata taaataatat 300 atatattcat attatatatt tatatataaa taatatatat

tcatattata tatttatata 360 taaat aaéﬁépggogécgi tatatactta tatataaata
atatatattc atattatata 420 cttatat t gq attcaé étatatatttata
t aaaaat adtatdidiatipiptalpaa gipatalpiagiziatisla @ Hlgfataital; o @ tc atattatata
ttatatatt ctatatattc 540 atattatata tttatatata aataatgtat attcatatta

t at at t t atéptearaia Atalatatigdetatapant aptataatabatetidtainiepapiasla afffa tatatattca

tattatatat ttatatataa 660 atatatattc atattatata tttatatata aatatatatt
cat at t at iatagtatatielatanpaniatacgtata tiataiaana atotpegatedpagaipitat af43 aaat at at at
attcatatat atatttatat 780 ataatatata tattcatatt atatatttat atataatata
tatattcatca ttatatattt 840 atatataaat aafd?atata ttcatattat atatttatat
at aaataatg tatattcata 900 ttatatattt atatataaat aatgtatatt catattatat
atttatatat aaatatatat 960 attoatatta tatatttgta tataaatata tattcatatt
atatatttgpietatztattc 1020 atatatattt atatataaat atataatatt catattatat
ataaatatat atattcatat 1080 tatatattta tatatataaa taatatatat tcatattatt
tat at at at@43ats@g atat 1140 attcatatta tttatatata taaataata 1169 <210> 127
<211> 653 <212> DNA <213> Hono sapiens Seite 114 SEL PCT 012. ST25 <220>

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(305)

<223> MAR of chromasome 2 genomic contig; 22834991..22835295

<400> 137
aatataaaat atatgatata taatacgtat tatatatgta taatacgtat tatatattaa 60

tatataatat ataatacata ttatatatgt atataatata tactaatata tataatgtat 120
acattatata titacataat atataataca taatatagaa ftataattat atataataca 180
taatatataa ttatatatat tattatatat gtatttatat tatatataat atattatata 240
taatatatat tatataatta tataagtata taattatgtt atatacataa taatatataa 300

tatat 305

<210> 138
<211> 352
<212> DNA

<213> Homo sapiens
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<221> m sc_binding <222> (1)..(653) <223> MAR of chronobsone 2 genom c
contig; 6427669..6428321 <400> 127 tatatatgta tacatatatg tatatatgtg
tatatatgta tacatatatg tatatatgtg 60 tatatatgta tacatatatg tatatatgtg
tatatatgta tacatatatg tatatatgtg 120 tatatatgta tacatatatg tatatatgtg
tatatatgta tacatatatg tatatatgtg 1 80 tatatatgta tacatatatg tatatatgtg
tatatatgta tacatatatg tatacatgtg 240 tacatgtgta tacatatatg tatacatgtg

tacatgtgta tacatatatg tatacat gtg%gpctracﬁ?tsgt%ta tacatatatg tatatatgtg
tatacatata tgtatatatg tgtatatatg tatac a tgtatataag tgtatatatg

tgtatatgta tataagtgta tatatgtgta 420 tatgtatata agtgtatata tgtgtatatg
tatataagtg tatatatgtg tatatatgta 480 tacatatatg tatatatgtg tatatatgtg
tatatgtata taagtgtata tatgtgtata 540 tatgtataca tatatatgtg tatatatgta
tacatataﬁ2§ofatatatgtg tatatatgta 600 tacatatatg taaatatgtg tatatatgtg
tatatgtata taagtgtata tat 653 <210> 128 <211> 414 <212> DNA <213> Hono
sapi ens <2232 0m1se20in8inNgi so bi nding <222> (1)"(414) Seite 115 SEL PCT

012. ST25 <223> MAR of chronpbsone 2 genom c contig; 10890453..10890866 <400>
128 t at a2t gil).dadbRat at at atagtaaata tatgtaaata tatatatttt gtaaatatat 60
atatattttg taaatatatg taaatatata tattttgtaa atatatgtaa atatatatat 120

t at gt aaat2a3r atigRasfathaomatahat gdanaptiaaabisd; @62 9T 26 R26Pa8 1 atttt gt a 180

<400> 138
taatatatat aatatattat atattatata taatatattt tataatatat agaatatatt 60

atatataata tataatataf tttataatat atataataia ttatatataa tatataatat 120
attitataat atatataata taitatatat attataialt tatatttatt tatatatica 180
taaatatata titatatata atatatttta taatatatia tatataatat ataatatatt 240
ttataatata ttataatata taatatataa tatattitat aatatatata atatataata 300

tattatatat ttatatttat ttatatattc ataaatatat atatitatat ta 352

<210> 139
<211> 342
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(342)

<223> MAR of chromosome 2 genomic contig; 25378452..25378793

<400> 139
tatgtacata tatatfitat atattatata taatatatat tatatgatat atataatata 60
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aatatatgta aatatatata ttttgtaaat ttatgtaaat atatatattt tgtaaatata 240
tgtaaatata tatatatttt gtaaatatat atacatatat attttgtaaa tatataaaca 300
tatatatttt ataaatatat ttataaatat atatattgta aatatattta taaatatatt 360
tataatatat atattgtaaa tatgtttata aatatatata ttgtatatat aaat 414 <210> 129
<211> 496 <212> DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1)..(496) <223> MAR of chronbsonme 2 genom c contig; 13952568..13953063

<400> 129 taatatacat attatatatt g%gﬁﬁijg{f ir %at aatat acatattata tattatatat
60 tgtatatata atatacatat tatata t 'ga%?at taﬁbatac atattatata 120
tt at at HBialapin Fatatalae antalatata pialatplie Rlialya tadieht ad taat at acat 180

attatatatt atatattgta tatataatat acatattata tattatatat tgtatatata 240 Seite

116 SErt#gicaiy hasatadt wiaietiabatantataie datatteta tafattfte gt H0a tataatatac atattatata

ttatatattg 300 tatatataat atacatatta tatattatal attgtatata taatatacat
at t at abbattatatGtatattztodataitziat aatatedalt siptiatata titatatatt 240at at at t gt at at at a
atatacatat 420 tatatattat atattgtata tataatatac atattatata ttatatattg
t at at ataiataat80atathiatatitittata ttatainstad9Btia2l tttdiath 3001> 317 <212> DNA <213>
Hono sapi ens <220>

ttatataata catatattat atataatata atatatatta ta 342

<210> 140

<211> 663

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(683)

<223> MAR of chromosome 2 genemic contig; 30209437..30210098

<400> 140
aatatatatt acatattgta tatatagtat atgtaatgta tataatatag tatatictat 60

attgtataat agtaatatat agtatatgat atactatata ttacttatca tatatacaat 120
atatattata tcgtatattg tatattatat attgtatata tgtaatatat gatatgtaca 180
tatgttatat atgtatataa tatactatat tatatattgt atattatata catatataac 240
actattatac aatatataat atagcatatt atatacaata tagcatatac aatatataat 300
atagcatatt atatataata tagtatatta tatacaatat ataatatagc ataftatata 380
taatataata tagtatatta tatacaatat ataatatage atatacaata tagtatacaa 420
tatataatat agcatataca atatagtata tatatataa tatataatat agcatgtaca 480
atatagtatg ttatatacaa tatataatat agcatataca atatagtata ttatatacaa 540
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<221> m sc_binding <222> (1)..(317) <223> MAR of chronbsone 2 genom c
contig; 16942865..16943181 <400> 130 tctcctagta gttatatata tatatatgtg
tatatatata tatcctagta gatatatata 60 tatatatatc ctagtagata tatatatata

tatatcctag tagatatata tatatatata 120 tcctagtagt tatatatata tatatatcct
aacagttata tatatatata tcctagtagt 180 tatatatata tatatcctag tagttatata
tatatatata tcctagtagt tatatatata 240 tatatcctag tagttatata tatatatatc

ctagtagtta tatatatata ttatatatta 3&9'138#&}1 atataat 317 <210> 131
<211> 464 <212> DNA Seite 117 E@ @ <213> Ig—}grm sapi ens <220>
<221> ni $atatpalaliagsataiacnatatatiata fialeigcaaiastagipraqoetalatd nbi8ne 2 genonic
contig; 17217049..17217512 <400> 131 acatactata tatatacaca tactatatat

act at at acéatgsiatattaigiarapdatatantae posyatage Alalegleli ttagalacAd aP8lcat at acat a
tacat atact aagtatacgt atatacagta 120 catagtatat gtatactata tagtatgtat

at at agcattat tagt at gcgt atactctata 180 ta@fdatatag tatgcatata cgctatatag
catatagtat gcatatacta tatatagtat 240 agagtatgcg tatactatat atatagtata
gagtatgcgt atactatata tatagtatag 300 agtatgcgta tactatatat atagtataga
gtatgcgt a218et 4t ata tagt at agag 360 tatgcgtata ctatatatat agtatagagt
atgcgtatac tatatatata gtatagagta 420 tgcgtatact atatatatag tatagagtat

gt at at at af21agt getH4

<212> DNA

<213> Home sapiens

<220>
<221> misc_binding
<222> (1)..(1200)

<223> MAR of chromosome 2 genomic contig; 31725089..31726288

<400> 141
tgtacttata tattataatg tatatataaa gtatatactt tatatatact tatatattat 60

aatgtatatt atigtatata agtatataic ataatatata ctiacatatg ctcacatata 120
ttataatgta tattgtatat attatataca tattatatat gtataatgta tatatacatt 180
atatatgtat aatgtatata tacattatat atgtataatg tatatataca ttatatatgt 240
ataatgtata taatatatac aatatatgta taatatataa tatatacaat atatgtataa 300
tatacaatat atgtataata tacaatatat gtatagtata taatatatat tatatatgta 360
tagtatatta tatattatat atgtatagta tataatatgt ataatgtata tattataata 420
tattatatat aatatctata acaatataat atattgtata tattatatat aatatatatt 480
tatataaiat afatiatata taatatatta tgtatitatt tatattatat ataatataaa 540
tatatataat ataaataata tttaftatat attaatataa atatttatat taatatatatf 600
ttattatata taaataatat ctatgatata aataatatat aatatacatg tatatgttat 660
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<210> 132 <211> 430 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1).,(430) <223> MAR of chronobsone 2 genom c contig;

19647266. . 19647695 Seite 118 SEL PCT 012.5T25 <400> 132 tgtaaatata
tgtaaatata tatttatatt atatattata taaaaatata atatataata 60 tataatatat
aaactatata ttaatataat atatataaac tattatataa atacatatta 120 aatatattat
atttttaata tttatatatt aaatataata tatatttaat atttatatat 180 taaatatata
atatatttaa tatttatata atatatagca tg oGgkattata 240 tataacattt

tat atttataatatggaacgqgfa;agatgatggqtggggatctaa@%{ae% ggt;l{atag%a b 398 tatartiata

ttatatataa cataat aat gaaa tgtatatttg

<2105 13550t %ﬁa&%%ﬁ%%@%&é%@*a@%?hﬁ%@ﬁ%@_@ﬁ% 2358 <2575 a6 bi ndli ng
Zgigiz(zé)ata%ggg%gtggaig@@gc %&f"? ii’qﬁ%&?%a%?%éi‘tg fﬁ%t%taff t Péa‘g?at at atttatataa

atatattttt atataaatat
acatgtatat atacacatat atactataca tgtatatata catgtatata tatacatgta 9C0

tgtiatatac attaitataa tatacatata tagtatacat tatatacatt atataatatg 960

cattattata atataatata cattattata atatacatta ttataatata atatacatta 1020
ttataatata cattattata atatacatta taataatata cattattata atatacatta 1080
taatatigaa gtatatatac tataatatat gtatatatta taatgtatat aatatacatt 1140

attatatata agtatgtatt atatataagt atatattata atatatgtat atacatatat 1200

<210> 142
<211> 325
<212> DNA

<213> Homo sapiens

<22(>
<221> misc_bkinding
<222> (1)..(325)

<223> MAR of chromosome 2 genomic contig; 32147252..32147575

<400> 142
aaatacaaat afttatitat atataatata taatataata tatttattta tatataatat 60

ataatttata attatataaa tatataatat atttatatat aatatataat titattatat 120
attaattata tatataataa atatatataa tatataattt tattatatat taattatata 180
tataataaat atatataata taiaataata ttatatacat tatatataaa tataaatatt 240
tatataatat ataatataat atafttatt atatataaat atataatata faattatata 300
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atatttaata taaatatctt tatatttaat atatatttaa tataaatatc tttatattta 120
atatatattt atatataaat atatatttat atttaatata tattaatatt taatatacgt 180
ttatatttaa tatatatttc tatataaata tatttatatt aacatatatt tatatataaa 240 Seite
119 SEL PCT 012. ST25 tatatttata tttaatatat ttacatataa atatatttat atgtaatata

tttacatata 300 aatatattta tatttaatat atatgcatat
taatatttat 360 atataaatat atttatattt aataatattt

ttaatatata 420 ttaaatatat atttatset,t[l:t,t_,cqmqﬁ?t t
atttaatat at 4%% ttﬁ%;qa}t e%t at aaacatatat tta éﬁagﬁga
at at t t atApLAaR) atg &'9%% ttatatataa acat at &ftt
tttaatatat 600 tatatataaa catatattta tatttaatat
ttatatata 638 acatatattt atatttaata tatatttata
aatataté%ﬁ‘b? 3 tattaaatat atatitatat ttaatatata
atattaaata 780 tatttatatt taatatatat ttatattaaa
tatattt a2 H>8807 tttaatatat acatatatat ttatatttaa
tttaatatat 900 acatatatat ttatatttaa tatatacata

gt aaat at at
at at at aaat
aat attt aat
tatatattat
atatttaata
atatttatat
tt aaat at at
tttatattaa
tatatattaa
t at at acat a
tatatttata

aaatttatat2>ofNAtttatatata taaaaatata tatttatatt taatatatat

ttatatttaa 1020

tatatatatt

t at aaacs2 3>1680o sapiehat at t

tatttatatt 1140
gatatattta 1200
tattaatata 1260
ttatat ak40:=1320
atattttata 1380

atatttt ah.144

taatatattt
tatttaatat
tttatatttt
at at att aat
tatttatata

SagihGLat at a

tttatacagt 1500~ tat ataaata

t at acag;%fz;ggg@@

tacagttara 1

t aaat at a
aatatatt

t at att gaat
tatatattaa
at at at act a
atttatgt gt
atatttatat
atatttat at
ttaat aaatt
aatatattta
tatttatatt
tttatatttt
tatattttat

at at acat aa
atatatattt
atatatttat
att aat at at
att aat at at
ttatatatat
tatattttat
tattttatag
ttatacagtt
at acagt t at
acagtt at at

atatatattt
atatttaata
atttaatata
ttatatttaa
ttatatttta
ttttatatat
acagtt at at
ttat at aaat
at at aaat at
at aaat at at
acatatattt

cagttat a4 5. 188% of chromosome 2 genomic contig; 32312662..32313168

<400> 143
attattiata taaatattat atttatatta tttatataaa tattatattt atattattta

tataaatatt atatttatat tatttatata aatattatat tiatattatt tatataaata
ftatatitat attattiata taaatattat attiatatta titatataaa tattatattt
atattattta tataaatatt atatttatat tatttatata aatattatat ttatattait

tatataaata ttatatitat attatttata taaatatita {ttatattat ttatataaat

60
120
180
240
300

attatattta tatiatttat ataaatattt atttatatta tttatataaa tatiiaitta 360

tatitatata aataatatat aaataaatat ittatatgta tataaatatt atitatatta 420
titatitaaa taaataatat aaattaatat aaatattoat attatitatt ttattataaa 480

taatataaat attataitia tatttat 507

<210> 144
<211> 339
<212> DNA

<213> Homo sapiens
Seite 129

ttatatttaa
atatttatat
atatatttat
at at aaacat
tatatttata
t aaat at at a
atttatattt
atatatattt
atatttaata
tatatttata
tttaatat at
aaat at at at
atatttaata
t at aaat at a
tttatatata
tatatttata
tatttatatt
taataaattt
aaatatattt
atatttatat
atttatattt
ttatatttta
atattttata



aatatattta tattttatac agttatataa atatatttat attttataca gttatataaa 1740 Seite
120 SEL PCT 012.ST25 tatatttatg ttttatacat ttatataaat atatttatat tttatacatt
tgtatttaat 1800 atatatttat atataaatat attttatatt taatatattt atatataaat
atatattgat 1860 atttaatata tatttatata taaatatata ttgatattta atatgttat
atataaatat 1920 atatttatat ttaatatata tgtttatata tcaatatata tttatattta
atatatattt 1980 acatataaat atatatttat atttgatata tatttatatt tgatatatat
tttatatata 2040 ttaatatatt tacaté%g%-ﬁﬁgﬁ?{ita tatatattaa tatatttaca
tttgatatat 2100 attttatata tattaarata ac tg a 2131 <210> 134 <211>
842 <212> DNA <213> Honp sapi ens <220> <221> m sc_binding <222>
(1)..(842) <223> MAR of chronbsone 2 genom c contig; 20483478.,20484319
<400> 134 tatatattta tgtttaatat atatttatag ataaatatat atttacgtt aatatatatt
60 taté&é’@éaa tatatattta cgtttaatat atatttatat ataaatatat ttacgtttaa 120
tatatattta tatattaata tatttatgtt taatatatat ttatatatat taatatattt 180
atgtttaat@dlranisct PudiNG attaatata tttatgttta atatatttat atatattaat 240
atatttatgt ttaatatata tttatatgt aatatattta ggtatatata tatttatatg 300

ttaat at at222vt{1at{@6Oha tatattatat ttatatataa aagtatatat aatatataaa 360
tattatataa attattatat agtattttta tatatattta tatataaatt ttatatattt 420 Seite
121 SEL <R€F>0f2aRSd2éhrvatcatmiesd gerarnimt condiyt 336141 &1 3335 1456t at at at aaat at at at
ttatatatac 480

<400> 144

aaatataata tattatttat atataatata aatgatatat tatgtatata taaaatataa 60
ataatatatt atgtatatat aaaatataaa tattatttat atataaaata taaataatat 120
itatatataa aatataaata ttatatiatt tatatataaa atataaataa tatattattt 180
atatataaaa tataaataat atattattta tatataaata atatataaaa tataaatata 240
tattatatat aaataaaata tatatattat atatataaat ttatatataa tatataaaat 300

ataatatata tatttaatat ttatiatata atatataat 339

<210> 145
<211> 461
<212> DNA

<213> Homo sapiens

<220>
<2271> misc_binding
<222> (1)..(461)

<223> MAR of chromosome 2 genomic contig; 45073053..45073513

<400> 145
tgtgtataca tatatacgty tacatataca tatatacatg tgtatatata tacgtgtaca 60
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attatatata taaatatata tatttatatt ttatatataa atatatatat ttatatatac 540
attttatata ttttatatat gtaaatatat atataaattt tatatattgt atatatattt 600
ataaatttta tatatatatt tatatatata atatatataa tatatataaa ttttatatat 660
attatatata tttatatttt atatattata tatttattta tatatattta tatgttatat 720
atatttatat ttatatttat tttttattta tatattttat atatatatat atatatgtat 780
attatatata ttatatatta tataatatat tatatatatt atattatata tttatattat 840 at

842 <210> 135 <211> 645 <212> sapi ens <220> <221>
m sc_binding <222> (1) (645) %g §2I'1 ﬁg?gghr orrosorTipZ genom c conti g;
t

208975G@StaC@t@@9"82@9‘9@@659@@50%@&9é@ttﬁﬁcaﬁtﬁ iAlaealrea at'#laat at a t at t at at at

taataaatta tatataatat 60 aatatatatg tatatttata tttatgttat aatatacata

t aat t attaletacein lacgetaca tqmacﬂatt@haéﬁoag%catataéw tacatajegt it g tatacatata
ggtatatgtg tacatgtata 180 catataggta tatgtatatg tatacatgta tacatataat

at aat t aettatatgtoigigtaat taz4tatate calgtasata tagetelata setgtgteta at24fgt a tatgtatatt
tatataatat ataatatgta 300 ttatatatta tacatgcata tttatatgta tattatatat
acacat datacatomt aatdghaca (368cBaia mcaytaceHbtdTRg IstasTat t 300t at gt a t at at acaca
tatatattta tattatatat gtatattata tacatatatt 420 tatattatat atgtatatat

at tt at cadadgtatd aft@hgiia tat=iagyiatigtatglabatatghicataiglacatatat adéltat tt at at at gt
atattatata catatattta tattgtatat gtatatatat 540 ttatatatat ttgtatatca

tat at t tadAgthed dA4tatab tgtaﬁaﬁtgttaéatat@t@wgtan@caﬁﬁ@ata&aﬂbat420 at atgtattata
taat at at at gt aaatatat attat 645

tgtacatacg cacagataga catatataca tatgtacata c 461

<210> 146
<211> 1182
<212> DNA

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(1162}

<223> MAR of chromosome 2 genomic contig; 45487691..45488852

<400> 146
attatattat ctatataaat ctattatatc tattatatta tctatataat atctattata 60

tatatiatat tatctatata aatctattat atatatiata ttatctatat aaatctatta 120
tatatattat attatctata tatctatiat atattatatt atattatatt atatataata 180
tctattatat atattatatt atattatatt atatataata tctattatat atattatatt 240
atctatataa tatctattat atattatata ttatattata tataatatct aftatatata 300
ttatattata tiatatataa tatctattat aictattata tatattatat atatctatta 360
tatctatiat atatattata tataatatct attatatcta ttatatatat tatatataat 420
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<210> 136 <211> 722 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(722) <223> MAR of chronobsone 2 genom c contig;
21664541. . 21665262 <400> 136 tataatatat attatattct atataatatg taaaatatat
attatattct atataatgta 60 ttatatatag aatataatat attctatgta ttctataatc
tatataatac atattatata 120 ttatatagaa tattataaat aatatattct atattatata
tagaatatat tctatatgtt 180 tatattctat atattatata tgaaatagta tataaaatat

atataatata tataaaatat 240 gatat % a taatatataa tgtataatat
at aaaat a aé& ag 83 éaat €§ ;&s a § tat aat at at aaaata
at at at aé’?ﬁ t?aég a%a&fﬂé? tegata a}ﬁ Aetaat 2 Bat at aa aat aat at at
aatgtatatt atatataaaa 420  taatatataa tgt at at aaa atagtatata atatattata

t at aaaatipiaiain attalatelp tedetatal datataaatalctaiaiedaielielptt #4%ht at at  aaaat aat at

ataatatatt atatataaaa 540 Seite 123 SEL PCT 012. ST25 taatatatat tatatataaa
at aat at @faitatatateateteial tatatelat atatattatartatotaatat ctatiatatat §08aaat a atatatatta
t at at aaaat aatataatat atattatata taaaataata 660 tataatatat tatataaaaa
t at aaat dattatztehtatataiada atataloiadatciattah atodattata tataizdctac 6622 <210> 137 <211> 305
<212> DNA <213> Honp sapi ens <220>

ttatatctat tatatatatt atatacataa tatctattat atctattata tatattatat 720

atataatatc tattatatct attatatata tactatctat tatatctatt atatatatta 780

tatatgtact atctattata {ctattatat clattatata tatactatct attatatcta 840

ttatatatat tatatatata ctatctatta tatctattat aiatattata tatatactat 900

ctattatata tctaftatat atattatitt atattatata tagtaictat tacatatait 960

ataftatatt atatataata tctattatat atattatatt atattataaa taatatatat 1020

aatatctgit atatataata gatattatat ataatatata atatatataa tagatatiat 1080

atatatiata ttatataata tataatatat aatataatia atataaaata tatataatat 1140

ataattaata taatatgtaa ta 1162

<210> 147
<211> 662
<212> DNA

<213> Homo sapiens

220>
<221> misc_binding
<222> (1)..(562)

<223> MAR of chromosome 2 genomic contig; 45516233..45516794

<400> 147
acatattata tatattatat ataatatata ttatatatac atattatata tattatatat 60
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<221> m sc_binding <222> (1)..(305) <223> MAR of chronobsone 2 genom c
contig; 22834991..22835295 <400> 137 aat at aaaat at atgatata taatacgtat
tatatatgta taatacgtat tatatattaa 60 tatataatat ataatacata ttatatatgt
atataatata tactaatata tataatgtat 120 acattatata tttacataat atataataca
taatatagaa ttataattat atataataca 180 taatalataa ttatatatat tattatatat
gtatttatat tatatataat atattatata 240 taatatatat tatataatta tataagtata
taattatgtt atatacataa taatatataagpQOpctraatsBiy <210> 138 <211> 352 <212>

DNA <21 ' ' ' <@28> <221> mi sc_bi ndi ng
a5 IAAERaRRRLEAERbE, Addiatie alidallataton SHEO”
2527776 > t ttatata taatatattt
t at aat a%tgg@ﬁaﬁﬁ%éﬁag# é%%"ta‘é?g?%@{aat%a&%‘%g%ag%%@%’ﬁt aféagt at atataatata
ttatatat t aat 0, attita {, atatat at atat attatatatt
tatattt a@f‘at{aiq %{t%ﬁatt%;a%é%“at?aiﬁgka&iagf%taﬁt%ﬂ?ﬁ%%aga a?gbt tta taatatatta
t at at aat at at aat at at t 4 t at aat at ttataatata taa ataa tatattttat
aat at at &@tgtaéqaa@ Qﬁﬁté@g‘?‘tai Q??té’?%ﬁ?%\?atﬁ?té’%agéﬁa&?“@t alt"’ﬁ{’ attc at aaat at at
atatttatat to 352 <210> 139 <211> 342

tatattatat ataaatatta tatatatiat aiaatattat atataatata taaatatata 360

tattatataa atatigtata tattatataa atattatata tattatatat aaatattata 420

tatattatat aaatatatat aaatatataa aatatataaa tatgtaaaat ttatatitat 480

aaatatataa tataaatata taaatataaa tataaattat atataatata taatatatta 540

tacataatat atacfatata ta 562

<210> 148
<211> 801
<212> DINA

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(801)

<223> MAR of chromosome 2 genomic contig; 45727251..45728051

<400> 148
atatatatat ataatatata catatataga atatatatat tattatattc tatatataga 60

atatatatat agaatatata tatatagaat atatatatag aatatatata tagaatatat 120
atatagaata tatatataga atataiatat atagaatata tatatagaat atatatatat 180
égaatatata tatatagaat atatatatat agaatatata tatatagaat atatatatag 240
aatatatata tagaatatat atatatagaa tatatatata gaatatatat ataiagaata 300
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<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(342)
<223> MAR of chronosone 2 genom c contig; 25378452..25378793 <400> 139
tatgtacata tatattttat atattatata taatatatat tatatgatat atataatata 60 Seite
125 SEL PCT 012. ST25 ttatataata taatatataa aatatatata atatatatta tattatataa
attatattat 120 atatatcata taatatattt tatatattat ataatatata ttatattata
tatattttat 180 atattatatt atatattata tatatcatat aatatatatt atattatata
ttttatatat 240 tatataatat atattgm@tpcttgiistad a ttatataata tatattatat

attttat atzgphta to 342 <210>
140 <21 ;étg%%% aé%%gégﬁﬁﬁ%é%%%%ﬁ%% géta%?%?@af %%5&%29 m sc_bi nding <222>

(1)..(6 MOR, ) thQa 3Q0209437. . 30210099
<400> 1%5%@%@?att @%3%2%%@ a a%agl?%ta%?%%agt%ggat gt% tataatatag tatattctat

atat at  grdel g AreBRy R de R P A A A B del Mt G s 180
act ai { AR A 60 AGLE A B eh ot Pl PR ke etk 20K At at aat 300
atatatagaa tatatatata gaatatatat atatagaata {atatataga atatatatat 600
atagaatata tatatagaat atatatatat agtatatata gaatatatat atatagtata 660
tatagaatat atatatatag aatatatata tagaatatat atatatagaa tatatatata 720
gaatatatat atatagaata tatatataga atatatatat atatagaata tatatataga 780

atatatatat atatatagaa t 801

<210> 149
<211> 346
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(346)

<223> MAR of chromosome 2 genomic contig; 50937238..50937583

<400> 149
taaaattata tatattatat ataatatata atatattata tataatatat attataatat 60

aiataatata tattatataa aatatatict atagaatata tatictatta tataatatat 120
attctattat aatatatatt atatataata tatattctat tataatatat attatatata 180
atataticta ftatgatata tattatatat aataacatat attatatata atatatattc 240
tattatataa aatatatatt atataaaata tatattctat tatataaaat atatattata 300
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atagcatatt atatataata tagtatatta tatacaatat ataatatagc atattatata 350
tantataata tagtatatta tatacaatat ataatatagc atatacaata tagtatacaa 420

tatat aat at agoatataca atatagtata ttatatataa tatataatat agcatgtaca 480
atatagtatg ttatatacaa tatataatat agcatataca atatagtata ttatatacaa 540 Seite
126 SEL PCT 012. ST25 tatataatat agcatataca atatattata ttatatacaa fatataatat
agcatataca 600 atatagtata ttatatacaa tatataatac agcatataca atatagtata
ttacatacag 660 tat 663 <210> 1 <3 % é%9&¥%<212> DNA <213> Hono sapi ens
<220> <221> m sc_binding <222> 3> MAR of chronosone 2
genoni c taasatataf at@iﬁ%@@ﬁa&@iﬁde@%@dﬁd@m& 141 tgt@@Ptata tattataatg
tatatataaa gtatatactt tatatatact tatatattat 60 aatgtatatt attgtatata
agtatatatc ataatatata cttacatatg ctcacatata 120 ttataatgta tattgtatat

att at at #2840+ tS0at at at gtataatgta tatatacatt 180 atatatgtat aatgtatata
tacattatat atgtataatg tatatataca ttatatatgt 240 ataatgtata taatatatac

aat at at gRat1+ af®’at at aa tatatacaat atatgtataa 300 tatacaatat atgtataata
tacaatatat gtatagtata taatatatat tatatatgta 360 tagtatatta tatattatat

at gt at agbaz:t apNQt at gt ataatgtata tattataata 420 tattatatat aatatctata
acaatataat atattgtata tattatatat aatatatatt 480 tatataatat atattatata

t aat at akpast giahd bapieng at attatat ataatataaa 540 tatatataat ataaataate
tttattatat attaatataa atatttatat taatatatat 600 ttattatata taaataatat
ctatgatata aataatatat aatatacatg tatatgttat 660

<220~
<221> misc_binding
<222> (1)..(462)

<223> MAR of chromosome 2 genomic contig; 55672627..55673088

<400> 150
taaatatata ttatataita tattatatat aatatattta tatttatata tactataatt 60

tatatataat atatattata tatataatat atttataata tatatcatat aaataatata 120
tatitataat atatatcata taaataatat atatttataa tagatatcat ataaataata 180
tatatttata atagatatca tataaataat atatattiat aatagatatc atataaataa 240
tatatatita taatagatat catataaata atatatatii ataatatata tcatataaat 300
aatatatatt tataatatat atcatataaa taatatatat ttataatata fatcatataa 3860
ataatatata titataatag atatcatata aataatatat atttataata gatateatat 420

aaataatata tatitataat agatatcata taaataatat at 462

<210> 151
<211> 401
<212> DNA

<213> Homo sapiens
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5eite 127 SEL PCT 012. ST25 aat atataca tataatatac atgtgtatat atactataca
tgtatatata acatgtatat 720 atatacatgt atatatatta tgtatacatg tatagtatat
atacatgtat atatatacat 780 atatactata catgtatata tacatgtata tatatacata
tatactatac atgtatatat 840 acatgtatat atacacatat atactataca tgtatatata
catgtatata tatacatgta 900 tgttatatac attattataa tatacatata tagtatacat
tatatacatt atataatatg 960 cattattata atataatata cattattata atatacatta

ttataatata atatacatta 1020 ttat%q{egjar T%pg?;ata atatacatta taataatata
cattattata atatacatta 1080 taat gag ' tac tataatatat gtatatatta

taatgtatat aatatacatt 1140 attatatata agtatgtatt atatataagt atatattata

at at at gt 0%yt acatatat 1200 <210> 142 <211> 325 <212> DNA <213> Hono

sapi ens _<220> <221> mi so binding <222> (1)..(325) <223> MAR of chronosone
2 genonf&ComisqLingng7252. . 32147576 <400> 142 aaatacaaat atttatttat
atataatata taatataata tatttattta tatataatat 60 ataatttata attatataaa

t at at aatdd2>alt)t. Bi0d) at aatatataat tttattatat 120 attaattata tatataataa
atatatataa tatataattt tattatatat taattatata 180 tataataaat atatataata

t at aat aa2z8>t MiRbbcdabroabeedt gerniataatiy 2580814862, 56087 at at aat at aat
atatttattt atatataaat atataatata taattatata 300 Seite 128 SEL PCT 012. ST25
aatatataat atatttatat ataac 325 <210> 143

<400> 151
tatacatgta tatattcgta tatgtatgtt atatatgtat atgtgttata tacatataca 60

tatatacatg tatatgtgit atatacatat acatatatac atgtatatgt gttatataca 120
tatacatata tacatgtata tgtgttatat acatatacat atatacatgt atatgtgtta 180
tatacatgty tatgtgtata tgtatatata catatatgtg tatgtgcatg tgtatatata 240
Catatatgta tatgtgiata tgtatatata catatatgta tatgtgtatg tgtatacgta 300
tatatacata tatgigtatg tgtatgtgta tacgtatata tatacatata tgtgtatgtg 360

tatacgtaca tatacatata tgtgiatgtg tatacgtaca t 401

<210> 152
<211> 765
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(765)

<223> MAR of chromosome 2 genomic contig; 56404208..56404972

<400> 152
tatattatat anagaatata tattatataa tatgtaaaga atatatatia tataatatgt 60
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<211> 507 <212> DNA <213> Hono sapiens <220> <221> m sc_Ybinding <222>
(1).(507) <223> MAR of chronpbsone 2 genomic contig; 32312662..32313168
<400> 143 attatttata taaatattat atttatatta tttatataaa tattatattt atattattta
60 tataaatatt atatttatat tatttatata aatattatat ttatattatt tatataaata 120
ttatatttat attatttata taaatattat atttatatta tttatataaa tattatattt 180
atattattta tataaatatt atatttatat tatttatata aatattatat ttatattatt 240

tatataaata ttatatttat attatttat = @?t % tatattat ttatataaat 300

attatattta tattattt taaatatﬁ t t§I tatataaa%ftttattta 360

t at t t af3P9R2aataplat talaiapada alatatalip detafantal #1pa0EAtd: (T ttatatta 420

tttatttaaa taaataatat aaattaatat aaatattaal attatttatt ttattataaa 480

t aat at siatatat aapiaiacgaaiqtpial talgigitat atagaosate talastefal 3380 <212> DNA <213> Hono

sapiens Seite 129 SEL PCT 012. ST25 <220> <221> m sc_binding <222> (1)

. ( 339) atp@atayaRagtataiaatatetaairatate grgamtatatabalatgtaatle 51443, . 33651456 <400>

144 aaatataata tattatttat atataatata aatgatatat tatgtatata taaaatataa 60
taaagaatat atattatata taatatataa agaatatata ttatatatta tataaagaat 300

acatatatat aatatataaa gaatatatat tatatataat atataaagaa tatatattat 360
atataatata taaagaatat atattatata taatatataa agaatatata ttatatataa 420
tatataaaga atatatatta tatataatat ataaagaata tatattatat ataitatata 480
aagaatatta tatatiatat aaagaatata tattatatat aatatataaa gaataaacat 540
atatactata fataaagaat atacattata tatactatat ataaagaata tacattatat 600
atactatata taaagaatat atataatata taaagaatat acatlatata taatatataa 660
agaatataft atatattata taaagaatac attataatat aaagaataca ttatatataa 720

tataaagaat acattataat atataaagaa tatatataat atata 765

<210> 153
<211> 443
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(443}

<223> MAR of chromosome 2 genomic contig; 61853416..61953858

<400> 153
ittatatatt atagataaaa itataltata ttacatgtaa tatataatat gtaaaatata 60

ttatatiaca tatataatat ataatatgta aaatatatta tattacatat ataatatata 120
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ataatatatt atgtatatat aaaatataaa tattatttat atataaaata taaataatat 120
ttatatataa aatataaata ttatattatt tatatataaa atataaataa tatattattt 180

at at at aaaa tataaataat atattattta tatataaata atatataaaa tataaatata 240
tattatatat aaataaaata tatatattat atatataaat ttatatataa tatataaaat 300
ataatatata tatttaatat ttattatata atatataat 339 <210> 145 <211> 461 <212>
DNA <213> Honp sapiens <220> <221> misc_binding <222> (1)..(461) <223> MAR
of chronpbsonme 2 genom c conti g; SEbE(308R. 5712673513 <400> 145 tgtgtataca

t at at ageHi@ahas il NS bALRLA G0 Sad 45 dhediaba tabngit a¢8p60 Seite 130 SEE
PCT 012. ST25 tatacatata tacatgtgta tatatatgta catatacata tatacatgtg

tat acatapardd0uadhhanala: IAaa Bamalalaghitiad iRkRCAl a catat al aca

tgtacatata 1 catatataca tgtgtatacttacatatata catgtacata tacatatata

2t 9t 93t ol SHARANAIA: $i8PRAG 3Fa150 BGAIALR, | 308! 91 aca tataacalg

tatacata aca aca acata Tatacatgta tacatatata catgtacata
ot ar aldeitagduereTagalde AR AER ARG | 380 002 2 O™ Bos 146

211> alc%%atatg %glt%?at%a?t%}a?fg tal_cl:%%afsaatgia?é}asata ttiazt%glgtat 420

gtataataaa gatitataty taa 443

<210> 154
<211> 372
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(372)

<223> MAR of chromosome 2 genomic contig; 62076211..62076582

<400> 154
tatatataat tatatatgta attatatatc agtatatata attatatata attatcaata 60

tatataatta tatataatta tcaatatata taattatcaa tagatatata taattatata 120
tataattata tataattata tatcagtata tatacitata taattatata tatgtatata 180
taattataty tataaattat ctataagtat atataactat aatatatatc aattatatat 240
acttatgtat aattatatat actgatatat aattatacat aattatatat atcaattata 300
tataattatg tataattata tatacatata tataattata tatataaatt atatgtaatt 360
atataattac ac 372

<210> 155
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<221> m sc_binding <222> (1).(1162) <223> MAR of chronosone 2 genom c
contig; 45487691..45488852 <400> 146 attatattat ctatataaat ctattatatc
tattatatta tctatataat atctattata 60 tatattatat tatctatata aatctattat

atatattata ttatctatat aaatctatta 120 tatatattat attatctata tatctattat
atattatatt atattatatt atatataata 180 tatattatat atattatatt atattatatt
atatataata tctattatat atattatatt 240 atctatataa tatctattat atattatata

ttatattata tataatatct attatatat;éggc_rtot?tﬁégta tftatatataa tatctattat
atctattata tatattatat atatctatt té‘ C at atatattata tataatatct

attat at ctq] ttg%at atat tatatataat 420 Seite 131 SEL PCT 012.ST25 atctattata
tctatta‘fza1t >t5 ttatat ataatatcta ttatatctat tatatatatt 480 atatatatct
attatatcta ttatatatat tatatataat atctattata tctattatat 540 atattatata
t aat at ct4l2>t BVAt ctatt atatattata tatataatat ctattatatc 600 tattatatat
tatatatata atatctatta tatctattat atctattata tatatatcta 660 ttatatctat
t at at atedtI~atlatrwcEpienst at ct attat atctattata tatattatat 720 atataatatc
tattatatct attatatata tactatctat tatatctatt atatatatta 780 tatatgtact
atctattata tctattatat ctattatata tatactatct attatatcta 840 ttatatatat
tatatatata ctatctatta tatctattat atatattata tatatactat 900 ctattatata
tctattatz0-atattatttt atattatata tagtatctat tacatatatt 960 atattatatt
atatataata tctattatat atattatatt atattataaa taatatatat 1020 aatatctgtt
at at at agga >galis bindig at aatatata atatatataa tagatattat 1080 atatattata
ttatataata tataatatat aatataatta atataaaata tatataatat 1140 ataattaata
t aat at g&mﬁq)_l_(]a,@z) <210> 147 <211> 562 <212> DNA

%223> MAR of chromosome 2 genomic contig; 62158581..62159064

<400> 155
atlatatata atataaaaat tatacatatt attttattat atattatata cataatatat 60

atatttcata tataatatat attatatata atataaaata tatattatgt ataaitatat 120
ataaaatata ttatataatt atatataaca taaaatatat ataatatata attatatata 180
atataaaata tatatataat ataaaatata tattatatgt aattataiat aatataaaat 240
atatatataa tataaaatat atattatata taattataat ataaaatata tattatatag 300
tatatattat ataaaatata tattatatat aatiatatat tatataaaat atatattata 360
tataattata taatataaaa tatatattgt atataattat atataatata aaatatatat 420
aatatatgaa ataagatata tactatatat aatatatata atitacatat aagatatata 480

teat 484

<210> 156
<211> 644
<212> DNA

<213> Homo sapiens

<220>
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<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(562) <223> MAR of
chronbsone 2 genom c contig; 45516233..45516794 <400> 147 acatattata
tatattatat ataatatata ttatatatac atattatata tattatatat 60 Seite 132 SEL PCT
012, 5725 aatatatatt atatatacat attatatata ttatatatac atatatatat tgtatataat
120 atatacatat tatatatatt atatatacat attatatatt atatataata tatacatatt 180
atatattata tataaatatt atatattata tataaatatt atatatataa atattatata 240
ttatatataa atattatata tcttatat atsé{elgg%t[ﬂ%t@-% taatatat ataatattta 300
tatattatat ataaatatta tatatattat™ at adt a ataatata taaatatata 360
tattatat%a,I atatcg)ta a tattatataa atattatata tattatatat aaatattata 420

t at at t atet "adutePHIHY aaat at at aa aat at at aaa tatgtaaaat ttatatttat 480
aaatatataa tataaatata taaatataaa tataaattat atataatata taatatatta 540

t acat aafdd2 at Bet™tat a to 562 <210> 148 <211> 801 <212> DNA <213> Hono
sapi ens <220> <221> mi sc_bi nding <222>@%1) : '§6801 <223> MAR of chronosone
2 genonf&2oMAR) of dxpIpesTe. G Xa0s tontig) 6G343080 R&EM4DELPat at aat at at a
catatataga atatatatat tattatattc tatatataga 60 atatatatat agaatatata

t at at agaat atatatatag aatatatata tagaatatat 120

<400> 156
tatatatalg ctaatatatg taatatatat tatatatatg ctaatatata tatgctaata 60

tataatatat altatatata aatatataat atatatitat ataaatatat aatatattat 120
atataaatat ataatataaa tatatataat atatactata ttatatatta tgtataacat 180
ataatacata tttgttatat ataatatata tattatatgt tatatatiat atattatata 240
taatataaca atataititia tatattatat gttatatatt atatattata tataatataa 300
cataatatat aatatatalt atattatata ttacatatat tagcaatatt atatataaaa 360
tatatataat atatatagaa tatatataaa eatataaaat atataicaaa atataaacta 420
tataatatat aaaaatatat tatatataat atataaaaat ataaactata taatatataa 480
aaatatatta tatataatat ataaaaatat attatatatt atatataaaa atatattata 540
tatagtatat aaaaatatat ataaaatata aaaaatatat ataaaatata aaaaatatat 600

aaaataatat aaaatatata atatataata atataatata taat 644

<210> 157
<211> 530
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..{(630)

<223> MAR of chromosome 2 genomic contig; 71257289..71257818
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atatagaata tatatataga atatatatat atagaatata tatatagaat atatatatat 180
agaatatata tatatagaat atatatatat agaatatata tatatagaat atatatatag 240
aatatatata tagaatatat atatatagaa tatatatata gaatatatat atatagaata 300 Seite
133 SEL PCT 012. ST25 tat atataga at atatatat atagaatata tatatagaat atatatat at
agaatatata 360 tatagaatat atatatatag aatatatata tagaatatat atatatagaa
tatatatata 420 gaatatatat atatagaata tatatataga atatatatat atagaatata
tatatagaat 480 atatatatat agaagpt getd ¢ptepsmtat atatatatag aatatatata
tagaatatat 540 atatatagaa tatatatata gaatatatat atatagaata tatatataga
atatatatat 600 atagaatata tatatagaat atatatatat agtatatata gaatatatat
atatagtata 660 tatagaatat atatatatag aatatatata tagaatatat atatatagaa

t at at a;%(?}é§ gaat at at at at at agaata tat atataga atat atatat atatagaata

%

tatata t <210%2~149 <211> 346 <212> DNA
515 pimetpefed C@%@%@%@@E?Wﬁ%ga@z§9> (1) (346) <223> MAR of
chronpbso 2 genom.c contig; .50937238... 50937583 00> 149 taaaattata

Cat at t BR3at} g‘ﬁ&%@hﬁﬁta&"i‘i et tat%%gaﬁsi?gﬁa@?? at@ét at 60 atataatata
tattatataa aatatattct atata tattctatta tatagtatat 120 attctattat

aat at altiit4tazg g g}chttgtaﬁg?%?qc%fa&% qaﬁt@&taia&ﬁata&&t at®ftata 180 atatattcta
ttatgatata tattatatat aataacatat attatatata atatatattc 240 tattatataa

aat at aptactta @tassiaie aqtiatal i%@taﬁmtaé?té‘ﬁa@éa?ﬁ%?%@tatS a 300 Seite 134

atatttatat actitatata aatataatta taaatatatt tatatacitt atataaatat 300
aattataaat atatttatat actttatata aatataatta taaatatatt tatatacttt 360
ataattatat gtiatatita taattatatt tatataattc ataattatat acattatgtt 420
tatagtiata taatttataa ttatatacat tatatitata tttataiaat Hataattat 480

ataaattata taaattatat aaattatctt taatitatat tatataatct 530

<210> 158
<2t1> 337
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(337)

<223> MAR of chromosome 2 genomic contig; 73413615..73413951

<400> 158
actiatatta tatataacta tatlaitgta tattaatata aattaatgat atataatata 60

ttaattatat attattatat gtgatataaa atacttatat ttatactgta tatatgtata 120
tacacacata tatgtatata tgtatatata cacatatgta tatatgiata tgtatatatg 180
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SEL PCT 012.ST25 tataatatat attatattat ataaaatata tattatacta tatata 346
<210> 150 <211> 462 <212> DNA <213> Honp sapiens <220> <221> m sc bi ndi ng
<222> (1)..(462) <223> MAR of chronosone 2 genom c contig;
55672627..55673088 <400> 150 taaatatata ttatatatta tattatatat aatatattta
tatttatata tactataatt 60 tatatataat atatattata tatataatat atttataata
tatatcatat aaataatata 120 tatttataat atatatcata taaataatat atatttataa

tagat atcat ataaataata 180 tat a%%tf" (? gj—; tca tataaataat atatatttat
aat agat at ¢ at at aaat aa 240 tg& ﬁ taf‘?' *a? %gt a{ caégbaaata atatatattt
at aat at¥adotet alplgtaiah poagnyatal afalaigiat olatstgial afaletatacyt 24Pat aaa t aat at at at

ttataatata tatcatataa 360 ataatatata tttataatag atatcatata aat aat at at
at t t at siatataihisiatesntatatasatata lnntalalebercatafatc tapiatdadgab@f cat a t aaat aatat at

462 <210> 151 <211> 401 <212> DNA <213> Hono sapiens Seite 135 SEL PCT
012. STamtattxdsaatataptatigatattsatatii ng  <222> (1)337(401) <223> MAR of chronosone
2 genom c contig; 56081352..56081752

<210> 159

<211> 1340

<212> DNA

| <213> Home sapiens

<220>
<221> misc_hinding
<222> (1)..(1340)

<223> MAR of chromosome 2 genomic contig; 77011049..77012388

<400> 159
atgtatttta tatagtatat attatgtatt ataitgatat aattatataa caattatita 60

tatataaaat aacaaataaa tatataaaat aataaatata tattiattat taaataataa 120
atatatattt attattaaat aataaatata taaagtaata aatatatatt tatatattaa 180
ataaticata tatatttata taftaaataa ticatatata tttaaataat taatacatat 240
ttaaataatt aatatatatt tatataatat atatitatat attaaataat taatatatat 300
ttatagatia aattaatata tatttatata ttaaatiaaa tttaatatat tatatatita 360
tataatitaa atitaataat ttatataat! taatttaatt taatataatt aaaatatatt 420
aaacatiata taatalataa tatatitaat atataatata tatttaatat ataatatatt 480
taatatataa tatatttaat atataatata tatttaatat ataatatatt taatatataa 540
tatatitaat atataatata tatttaatat ataatatatt taatatataa tatatatita 600
atatataata tatttaatat ataatatata tttaatatat aatatattta atatataata 660
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<400> 151 tatacatgta tgtattcgta tatgtatgtt atatatgtat atgtgttata tacatataca
60 tatatacatg tatatgtgtt atatacatat acatatatac atgtatatgt gttatataca 120
tatacatata tacatgtata tgtgttatat acatatacat atatacatgt atatgtgtta 180
tatacatgtg tatgtgtata tgtatatata catatatgtg tatgtgcatg tgtatatata 240
catatatgta tatgtgtata tgtatatata catatatgta tatgtgtatg tgtatacgta 300
tatatacata tatgtgtatg tgtatgtgta tacgtatata tatacatata tgtgtatgtg 360
tatacgtaca tatacatata tgtgtatgtgef peagcgfagpyd 401 <210> 152 <211> 765

225 B&%@@P%ﬁ%@%&%ﬁ%ﬁp‘?ﬁ% fﬂ‘%ﬁ%ﬂ?o?b%mﬁ?? 00> 182
136 SE R g e L B B B Bttt a tatataatat
oo i AT fﬁ%@@ﬁéﬁ%&%ﬁf@é@m i aaagaa tatatattat

ot anadiegntaaan dibeae Haded e elndidd (LG far at at asaga

tatatattat 360 atataatata taaag_;t aatat atattatata taatatataa agaatatata
tt at at Wtaiaatabattiagiata tapiplait Healokia platptilaa iatalgetat f8hagaat a tatatt at at
atattatata 480 aagaatatta tatattatat aaagaatata tattatatat aatatataaa

gaat aa@lfélﬁ’{gaglﬂf@taﬁ@@i Heatgtada ﬂ@ﬁ%ﬁéﬁw&ﬂtaéﬁaé@afﬁ%ﬁta f!828ct at at at aaagaat a

tacattatat 600
tataatatat atttgatata taatatattt aatatataat atatatftga tatatatita 1080

étatataata tatatttgat atataatata tttaatatat aatatatatt tgatatataa 1140
tatatttaat atataatata tatttgatat ataatatatt taatatataa tatatattty 1200
atatataata tatttaatat ataatatata ttigatatat aatatatita atatataata 1260
tatatttgat atataatata tittcttatt aattatttat atataatata taaatatata 1320

ttaattaatt atatattaaa 1340

<210> 1860
<211> 937
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1).(937)

<223> MAR of chromosome 2 genomic contig; 78226855..78227791

<400> 160
tgtgtatata tacatatatg tgtatctatg tgtatatata cataigtgta tatatacata 60

tatgtgtata tatacatatg tgtatatatg tgtatatatg tgtatatata catatatgig 120
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atactatata taaagaatat atataatata taaagaatat acattatata taatatataa 660
agaatatatt atatattata taaagaatac attataatat aaagaataca ttatatataa 720

t at aaagaat acattataat atataaagaa tatatataat atata 765 <210> 153 <211> 443
<212> DNA <213> Honp sapi ens <220> <221> m sc_binding <222> (1)..(443)
<223> MAR of chronosone 2 genom c contig; 61953416..61953858 <400> 153
tttatatatt atagataaaa ttatattata ttacatgtaa tatataatat gtaaaatata 60
ttatattaca tatataatat ataatatgtaggpaicateisarbgttacatat ataatatata 120 Seite

137 SELtgﬁgfgtgg%%taéﬁg%gg?%%ﬁqaﬁt%@ﬁ%sﬁ@{a t%@#gﬁﬁé at@Oat at aaaata ttacat at aa

tatattttac I t attatcratt tatt tatatgtaat aatatgtaca

at ai't at g ot Rl bERE Bl bRl Sl BRLTCrS Torararart
(1 at anarineige e Aita R Ao A GG R ARSR S0 7011 375 e
DNA <21?a>tgt5|?ar{gta§g?tgla?g ?ataéa%azt%igt?,}%a %t?a tgrQQ?é:taPal tggétra]gatg <23:%%> (1)..(372)

tgtatatatg tgtatatgig tgtatatata catatatgtg tatatacaca catatatgtg 420

tatatatglg tatatataca tatatgtata tatacatata tgtgtatata tgtgtatata 480
tacatatatg tgiatatatg tgtatatata catatatgtg tatacataca tatatgtgta 540
tatatgtgta tatatacata taigtgtata catacatata tgtgtatata tgtgtataca 600
tacatatatg tgtatacata catatatgtg tgtataigtg tatacataca tatatgtgty 660
tatatatgtg tatacatatg tgtgtatatg tgtatatata catatatgtg tgtatataty 720
tgtatatata catatatgtg tgtatatatg tgtatatata catatatgty totatataty 780
fgtatatata catatatgtg tgtatatatg tgtatatata catatatgtg tgtatataty 840
totatatata catatatgtg tgtatatatg tgtatatata catatatgtg tgtatatatg 900

tgtatatata catatatgtg {gtatatatg tgtatat 937

<210> 161
<211> 1350
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(1350)

<223> MAR of chromosome 2 genomic contig; 79287748..79289097

<400> 161
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<223> MAR of chronosone 2 genomic contig; 62076211..62076582 <400> 154
tatatataat tatatatgta attatatatc agtatatata attatatata attatcaata 60
tatataatta tatataatta tcaatatata taattatcaa tagatatata taattatata 120
tataattata tataattata tatcagtata tatacttata taattatata tatgtatata 180
taattatatg tataaattat ctataagtat atataactat aatatatatc aattatatat 240
acttatgtat aattatatat actgatatat aattatacat aattatatat atcaattata 300

tataattatg tataattata tatacatat %eéquﬁ;?% 8_(é,:at ataaatt atatgtaatt 360
atataatta <210> 155 Seit 3 ' 12. ST25 <211> 484 <212> DNA
<213> ﬂﬁﬁ%‘@gB%%étagi@%ﬁgﬁgfi?iatmasé‘ HRRGPHIFIOS 228 (1) . (484) <223> MAR of
chronobsone 2 genom c contig; 62158581, .62159064 <400> 155 attatatata
at at aaé%%ﬁtaiaé?aé%téﬁaétt @taggt@ia[ fé“'[‘tf"ﬁfa%%ag?ttaé?tﬁtgtegé?%atég at 60 atatttcata
tataatatat attatatata atataaaata tatattatgt ataattatat 120 ataaaatata

t t at at dastetaiiedatataiiet atatastaia tatatataitalataieaitiatialatat al8i a 180 at at aaaata

tatatataat ataaaatata tattatatgt aattatatat aatataaaat 240 atatatataa
t at aaadeiatalgcartaigtatatatalietadycantatyt tniatatattafatggaatat ad4y 300 tatatattat
ataaaatata tattatatat aattatatat tatataaaat atatattata 360 tataattata
t aat at dathatatahbdstatgegtatatadttadttaatatat gibalatwdt statiatataat 408t 420 aat at at gaa
ataagatata tactatatat aatatatata atttacatat aagatatata 480 teat 484

ttatatgtaa tatcitatat attatatgta atatattata tatattatat gtaatatctt 360

atatatatta tatgtaatat attatatatt atatgtaata tattatctta tatatattat 420

atgtaatata ttatattata tattatalgt aatatatatl atatgtaata tattacatat 480

tatatgtaat atatattata tgtaatatat tacatattat atgtaatata tattatatgt 540

aatatattac atatiatatg taatatatta catattatat gtaatatatlt atatgtatta 600

tatgtaatat attatatgta tiatatgtaa tatattatat gtattatatg tattatatgt 660

aatatattat atgtattata tgtaatatat tatatattat atgtaafiat altatatgta 720

atatattata ttatatatta tatatattat atgtaatata ttatattata tattatatat 780

attatatgta atatattata ttatatatta tatatattat atgtaatata ttatattata 840

tattatatat attatatgta atatattata {tatatatta tatatattat atgtaatata 900

ttatattata tattatatat attatatgta atatattata ttatatatta tatatattat 960

atgtaatata ttatattata tattatatat attatatgia atatattata ttatataita 1020

tatatattat atgtaatata ttatattata tattatatat attatatgta atatattata 1080

ttatatatta tatatattat atgtaatata ttatattata tattatatat attatatgta 1140

atatattata ttatatatta tatatattat atgtaatata tittatatta tatatattat 1200

attatatatt atatgtaata tattatatia tttattatat attatatatt atatgtaata 1260

tattatatta tttattatat ataftatatt atttattata tataatatat tatattatat 1320

atattatatt atatatattt ctgtictaat 1350

<210> 162

<211> 332
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<210> 156 <211> 644 <212> DNA <213> Honp sapiens <220> Seite 139 S EL
012. ST25 <221> m sc_binding <222> (1)..(644) <223> MAR of chronosone 2
genoni c contig; 68145036..68145679 <400> 156 tatatatatg ctaatatatg
taatatatattatatatatg ctaatatata tatgctaata 60 tataatatat attatatata

aatatataat atatatttat ataaatatat aatatattat 120 at at aaat at
tatatataat atatactata ttatatatta tgtataacat 180 ataatacata
ataatatata tattatatgt tatatattagpptmit gqﬁg¢2§40 t aat at aaca
tatattatat gttatatatt atatattata tataatataa 300 cataatat at
at attaggﬁ%téﬁgat atat tagcaatatt atatataaaa 360 tatatataat
t at at at aaa aat at aaaat at at at caaa at at aaacta 420 t at aat at at
t at at ag?zébgﬁat aaaaat ataaactata taatatataa 480 aaatatatta
at aaaaa UP 3PRIFYS at at at aaaa atatattata 540 tat aat at at
at aaaat at a aaaaat at at at aaaat at a aaaaatatat 600 aaaat aat at

at aat at aaa
tttgttatat
atatatttta
aatatatatt
at at at aaaa
aaaaat at at
t at at aat at
aaaaat at at
aaaat at at a

PCT

atatataata atataatata teat 644 <210> 157 <211> 530 <212> DNA <213> Honmo

sapi ens  <220> <221> m sc_binding <222> (1)..(530)
<220>

<221> misc_difference
<222> (1)..(332)
<223> MAR of chromoscme 2 genomic contig, 81142998..81143329

<400> 162
ctatgiatat aactatatat aactattata taacttaata agatatataa claitatata 60

acttaataag ttalatataa clattatata taactiaata agitatatat aactattata 120
taacttaaia agtiatatat aactattata taacttatta agttatatat aactatatat 180

aacttaataa gttatatata actattatat aacttaataa gftatatata actattatat 240
aacttaataa gitatatata actattatat aacttaataa gttatatata actatatata 300

actiatatac aacttattaa gctatatata ta 332

<210> 163
<211> 327
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(327)

<223> MAR of chromosome 2 genomic contig; 84019536.,.84019862
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<223> MAR of chronosone 2 genomic contig; 71257289..71257818 Seite 140 SEL
PCT 012. ST25 <400> 157 atatctatta tatttatata ctttatataa attatatcta
ttatatttat atactttata 60 taaattatat ctattatalt tatatacttt atataaatta
tatctattat atttatatac 120 tttatataaa ttatatctat tatatttata tactttatat
aaattatatc tattatattt 180 atatacttta tataaatata taattatatt tatatacttt

at at aaatat aattataaat 240 atatttatat actttatata aatataatta taaatatatt
tatatacttt atataaatat 300 aattgh‘;\%gh % §tl_ggt at actttatata aatataatta
taaatatatt tatatacttt 360 ataa @ tta taattatatt tatataattc
ataattatat acattatgtt 420 tatagttata taatttataa ttatatacat tatatttata
tttat ar488> 42t aat t at ataaattata taaattatat aaattatctt taatttatat

t at at adtgacEge lacapacst aﬁ.g@ta&@q@staﬁata capatasaghfgtepeta fho sapi ens <220>
<221> msc_binding <222> (1)..(337) <223> MAR of chronosone 2 genom c
cont | glatFGEt@aisacbHEeystata cagotytaiseiciaptateacegtatat Mact a tattattgta
tattaatata aattaatgat atataatata 60 ttaattatat attattatat gtgatataaa

at at t t gtzscgtatattatetigtatatsyatigtagtgtat2 igletietagigtataiat atdt at ata tgtatat ata
cacatatgta tatatgtata tgtatatatg 180 Seite 141 SEL PCT 012. ST25 tat act gt at

at at gt gjtattatacatanatatbytaataitatatdtatatataattatagt atattatacgt 2Méc 240 tgtatatatg
tatatacata tatacatata tgatatatat cacatatatg tgatatataa 300
tatacatatg cacaatatgt atatgtatta tatgtattca tatacatata fgtatatgta 300

taatatatgt atacatataa tacacat 327

<210> 164
<211> 407
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> {1)..(407)

<223> MAR of chromesome 2 genomic contig; 1448030..1448436

<400> 164
tatataatat atattacata tatattatat ctatattati tatattacat atgtaatata 60

tattatattt atattattia tataatatat tatatatatt atattattia tatgtaatat 120
atttatattg tttatatata ttatatttat attatttata tataatacat attatattta 180
tattatitat atataatata tataataaat atataatata tataaaaata tatatatita 240
atatatctat aatatatatt atatatatta tatataatat atataatigt acatatattt 300
attatatata ttatatatat aatatatatt ataaatataa tafataaata tatttataaa 360
tatatataaa tattatattt atacattata tttatataca tattata 407
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atatattiat ataaatataa tattaatatt tatatta 337 <210> 159 <211> 1340 <212>
DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(1340) <223>
MAR of chronobsone 2 genonmic contig; 77011049..77012388 <400> 159 atgtatttta
tatagtatat attatgtatt atattgatat aattatataa caattattta 60 tatataaaat
aacaaat aaa tat at aaaat aataaatata tatttattat taaataataa 120 atatatattt
attattaaat aataaatata taaagtaata aatatatatt tatatattaa 180 ataattcata
tatatttata tattaaataa ttcatatatg-f pgagingro4 aatacatat 240 ttaaataatt
aatatatatt tatataatat atatttatat attaaataat taatatatat 300 ttatagatta
aattaagﬁq qggttatata ttaaattaaa tttaatatat tatatattta 360 tataatttaa
atttaataat ttatataatt taatttaatt taatataatt aaaatatatt 420 aaacattata

t aat atg%iﬁ ggéstttaat atataatata tatttaatat ataatatatt 480 taatatataa
tatattt aatata tatttaatat ataatatatt taatatataa 540 tatatttaat
atataatfﬁgg ftaatat ataatatatt taatatataa tatatattta 600 atatataata
tatttad tatata tttaatatat aatatattta atatataata 660 Seite 142 SEL PCT
012. ST25 tatatttaat gtataatata tttaatatat aatatatatt taatgtataa tatatttaat
720 afat&Eaf®imP $3RetSgat gt ataatatatt taatatatat ttgatgtata atatatttaa 780
tatataatat atatttgatg tataatatat ttaatatata atatatattt gatgtataat 840
atatttaata tataatatat atttgatgta taatatattt aatatataat atatatttga 900
tgtataatat atttaatata taatatatat ttgatgtata atatatttaa tatataatat 960
atattt 524 tataatatat ttaatatata atatatattt gatgtataat atatttaata 1020

<221> misc_binding
<222> (1)..(1959)

<223> MAR of chromosome 2 genomic contig; 2117630..2119588

<400> 165
tatacaigit atagtgtata tagtatacta atatataatg tatgtatgtg tatacatata 60

cacatataat atacacatat ataatatata tagtatataa taatgtataa tatataatat 120
ataatataaa aigtatagta tactacatat ttatatatag tatatagtat gcatagtaca 180
tatafactat atatgtagta tactatagty tatatatagt acaccatata tagtataaat 240
atactatata gtatatgtac tatatatata ctatatagta tatacagtat acatatatag 300
tatacctata ctatatagta tatatagigt gegtatacta tatagtatat atagtgigeg 360
tatactatat agtatatata gtgtacgtat actatatagt atatatagty tgegtatact 420
atatagtata tatagtgtgc gtatactata tagtatatat agtatacata tatagtgtge 480
gfatactata tagtatatat agtatacata tatagtatgc gtatactata tatagtatac 540
atatatagta tatctagagt atatgtagta tgtatagtat atatagicta catactgtat 600
atacagtata tatatactct atagtatact atacagtata gtatactata tagtatacaa 660
tatatgtata ctatagaaac acactatata tagtatacta tatatactat atactatata 720
ctatatatag tatactatat atactacata ctatatatag igtatgtata gtatatataa 780
actatatata gtgtatatag tatatatatt atatataata tatattatat tatattatac 840
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tataatatat atttgatata taatatattt aatatataat atatatttga tatatattta 1080
atatataata tatatttgat atataatata tttaatatat aatatatatt tgatatataa 1140
tatatttaat atataatata tatttgatat ataatatatt taatatataa tatatatttg 1200
atatataata tatttaatat ataatatata tttgatatat aatatattta atatataata 1260
tatatttgat atataatata ttttcttatt aattatttat atataatata taaatatata 1320
ttaattaatt atatattaaa 1340 <210> 160 <211> 937 <212> DNA <213> Hono
sapi ens <220> <221> ni sc_bi ndi g % (937) <223> MAR of chronosone
e

2 9T e A0 *gég 8 B35t ot ata tat acat at g

gtgtata tatacatatg

t gt at at t.at at at.a [ ite 143 SEL PCT 012. ST25
t at at a?tg"lt% ?g igp ﬁtgatf;'%n&i Q?%@Qtaf% Relaliim ‘gta%lﬁgatggﬁgta tatatacata 1 80
tgtgtatata tgtgtatata tacatatat t at at tatatata catatatgtg 240
t at at 233t @ttt{aatlagtaéqtg‘btéta{aﬁgtajg@ﬁgtataﬁ{a&t{t@i %?%aﬁagﬁaﬂ&?at a tatatacata 300
tatgtgtata tatgtgtata tatacatata tgtgtatata tgtgtatata tacatatatg 360
t gt at a@%’ﬂ@taﬂ@tEéﬁt%ﬁttﬁt@at%@’@ﬂdﬂ%%ﬁtﬁeﬁtﬁg@fﬂ@@ttgtt@’@ﬁé@ ad88@ catatatgtg 420
tatatatgtg tatatataca tatatgtata tatacatata tgtgtatata tgtgtatata 480
t acat astatagatay nteedatalt gtatgifsindetaytatamtadatastgt gitatategt atl 24@ t at at gt gt a 540
tatatgtgta tatatacata tatgtgtata catacatata tgtgtatata tgtgtataca 600
t acat astattgtatigitEtataitAaicdt yitagat ghato)utptitatacatza tatat gt gt g 660
tatatatgtg tatacatatg tgtgtatatg tgtatatata catatatgtg tgtatatatg 720
tatatagtgt atactatagt gtatatagtg tatactatag tgtatatagt gtatactata 1260

tacactgtat atagtagigt atactatata cactgtatat agtagtgtat actatataca 1320
ctgtatatag tagigtatac tatatacact gtatatagta gtgtatacta tatacactgt 1380
atatagtagt giatactata tacactgtat atagtagtgt atactatata cactgtatat 1440
agtagtgtat actatataca ctgtatatag tagtgfatac tatatacact gtatatagta 1500
gigtatacta tatacactgt atatatagta tattatatat actatatatg tatatatagt 1560
atacatatat aitatatata cagtatatat agtatatata ctatgtagta tatatagtat 1620
atatactata tagtatgtat agtatactat atagtatata tagtatatta tatagtatat 1680
atactatata gtatatatag tataitgtat atatagtata tatactatat agtatatata 1740
gtatatigta tatatagtat attgiatata tagtatacat agtatgtata tatagtatat 1800
atagtataca tatatagtat gtacacagta tatatagict atatgtatac tacatatagt 1860
atacatgtat actatactac alatagtata catgtatact atactacata tagtatacat 1920

gtatagtata ctacatatac tatacatgta tagaatact 1959

<210> 166
<211> 520
<212> DNA

<213> Homo sapiens

<220>
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tgtatatata catatatgtg tgtatatatg tgtatatata catatatgtg tgtatatatg 780
tgtatatata catatatgtg tgtatatatg tgtatatata catatatgtg tgtatatatg 840
tgtatatata catatatgtg tgtatatatg tgtatatata catatatgtg tgtatatatg 900
tgtatatata catatatgtg tgtatatatg tgtatat 937 <210> 161 <211> 1350 <212>
DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1),,(l 350) <223>
MAR of chronobsone 2 genomi c contig; 79287748..79289097 <400> 161 Seite 144
SEL PCT 012.ST25 tatatatatt at gttct attatatata tattatatat
atttctgttc 60 tattatatat tatatgFgﬁggg'gg?gta ttatatgtaa tatattatat
atattat{g?(%lzo t.aqeltatatta tatatattat atgtaatata ttatatatat tatatgtaat

at at t af 188 0% at gc aatatgttat atatattata tgcaatatgt tatatatatt
atatgcag%g §40 é%ttatatat attatatgta atatattata tataatatat gtaatatatt

at at t atafa” 300 54Watat gt aa tatcttatat attatatgta atatattata tatattatat
gtaatatctt 360 atatatatta tatgtaatat attatatatt atatgtaata tattatetta

t at at at€ad” 49HR ochehiosraseme ¥ vanemicaontiod 118088 g2 140k at att atatgtaata
tattacatat 480 tatatgtaat atatattata tgtaatatat tacatattat atgtaatata
tattatatgt 540 aatatattac atattatatg taatatatta catattatat gtaatatatt
atatgtatta 600 tatgtaatat attatatgta ttatatgtaa tatattatat gtattatatg

t att at atob> 666 aatatattat atgtattata tgtaatatat tatatattat atgtaattat

at t at atgifitatgtaQcgtatagbnatatbigtath tabafiatytcatdgiitat atdiastbcag gt @@t ata ttatattata

tattatatat 780 attatatgta atatattata ttatatatta tatatattat atgtaatata
tt at at tadfatddd bigeatcgta tacatacagt atactatata tacagtatat acagtatact 120

atatatacag tatatacagt aiactatata tacagtatat acagtatact gtatatacag 180

tatatacagf atatatagta {actatatat acagtatata tactatgtat tctatatata 240

gtatagtgia catagtatac atatagtata cactatacta tatatagtat actatatata 300

cictatatag tatatatagt atactatata tagtatatat gtatactata tatagtgtat 360

atatatacta tatatagtgt atatatatac tatatatagt atatatatac actatatatt 420

gtatagtata gigtatatat agtatagtat atgtatatat acacatgtat acatgtatat 480

algtatacia atatatacta atatatgtat aaatatatat 520

<210> 167
<211> 954
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(954)

<223> MAR of chromosome 2 genomic contig; 2578285..2579238

<400> 1867
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tattatatat attatatgta atatattata ttatatatta tatatattat atgtaatata 900
ttatattata tattatatat attatatgta atatattata ttatatatta tatatattat 960
atgtaatata ttatattata tattatatat attatatgta atatattata ttatatatta 1020
tatatattat atgtaatata ttatattata tattatatat attatatgta atatattata 1080
ttatatatta tatatattat atgtaatata ttatattata tattatatat attatatgta 1140
atatattata ttatatatta tatatattat atgtaatata ttatatatta tatatattat 1200

attatatatt atatgtaata tattatatt E"F"h"’\’t? afoattatatatt atatgtaata 1260
at at { al SR HCHERH] PUAPaES Blas af%‘%%%ﬂﬁgiatg%%%“ . 332 Sert o 145 S

<2T1> 332 Seite 145 SEL PCT
012. ST <212> <213> Ho iens ..,<220> <221>.m st difference <222>
(1). . (é‘gﬂa@z""%@’%@gﬁ]‘a Blaag ‘”éﬁ%fﬁagat@&ﬁ i &?6n81142998. . 81143329
<400> tatgtatat aactatafat pactatta taacttagfa agatatataa ctattatata
60 ac%égéﬁﬁ%%?d pecitaiag 5%’?%?%‘?@@&%?%{2?58&?qta%ag”‘tag Oitatat aactattata 120
taacttaata agttatatat aactattata taacttatta agttatatat aactatatat 180
aact t agfigiataf latalaas! datratalatapistatatdatatalgea titaldatat a€4Pa actattatat 240
aacttaataa gttatatata actattatat aacttaataa gttatatata actatatata 300
act t at ateatetaladtataiateastitpiealedetsaiptatatttatatavagitatagll 36011> 327 <212> DNA

atataatata tattatatat aactitataa tatataatat atattatata taacittata 380

atatataata {atattatat actatatata atatataact ftataatata taatatatat 420

tatatactat atataacttt ataatatata atatatatta tatattatat ataactttat 480

aatatataat atatattata tataacttia taatatataa tgtatattat atattatata 540

ttatatatta tatataactt tataatatat aatgtatatt atatattata tataacttta 600

taatatataa tatataatat aatatataac titataatat atatatcata tattatatat 660

aactttataa tatatatcat atattatata taactataat atatatatca tatattatat 720

ataactataa tatatatatc afatattata tataacttla taatatatat afcatatatt 780

atatataact tlataatata tatcatatat tatatataac tttataatat atatcatata 840

ttatatataa cttiataata tatattatat ataactttat aatatatatc atatattata 900

tataacttta taatatatat catatattat atataactit ataatatata tcat 954

<210> 168
<211> 452
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222% (1)..(452)

<223> MAR of chromosome 2 genomic contig; 3836217..3836668
Seite 151



<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(327) <223> MAR of
chronpbsone 2 genom c contig; 84019536..84019862 Seite 146 SEL PCT 012. ST25
<400> 163 actgacagta tacatactgt atatatatac agtatgtata catatacagt atgtatacta
60 tatacagtat gtatactgta tatatatata cagtatgtat actgtatata tatacagtat 120
gtatacgtat gtatactgta tatatgtatt atagtgtata tatgtattct agtgtatata~180
tatattatat atattatagt gtatgtatta tatgtgtata tacatataat atattataca 240
tatacatatg cacaatatgt atatgtattgeft phgi@ii€pd atacatata tgtatatgta 300
taatatatgt atacatataa tacacat 327 <210> 164 <211> 407 <212> DNA <213> Hono
sapi ens <220> <221> mi sc_binding <222> (1).. (407) <223> MAR of chronosone
2 genom c contig; 1448030..1448436 <400> 164 tatataatat atattacata
tatattgtgk ﬁg tattatt tatattacat atgtaatata 60 tattatattt atattattta

a

t at aat t t at tt;aa%?tta(itt t.at gt aat hf'f%% ttatattg tttatatata
ttatat tﬁ@f”%‘?‘ﬁ% tp é’ataﬁa1 %tﬁﬁaaai?@?%?%% a P tatttat atataatata
tataataaat atataatata tataaaaata tatatattta 240 atatatetat aatatatatt

at at at Appaeteigiglacatalt taknialpaa Alapatalea ialeres edeiatay: (4Pat ata tt at at at at

aatatatatt ataaatataa tatataaata tatttataaa 360
atacatatgt atiatataca attatataat acatatgtat tatatacaat tatataatac 180

atatitataa atatatatat ttatatttat atatatitat atataaataa atatatattt 240
atagatttat ttatataaat atatatitat ataaatatat atitatatat atttatataa 300
atatatatt! atatatattt ctatatatat atataaatat atgtataaat atatatattt 360
atacatatat {catataaat atatatattt atacatgtat ttatatgaat atatatttat 420

acaigtaatt atatgaatat atatttatac at 452

<210> 169
<211> 417
<212> DNA

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(417)

<223> MAR of chromosome 2 genomic contig; 3837666..3838082

<400> 169
gatatatata titatataaa tatatatata aagagatata tttatatatt tatttatata 60

aatataitic titatataaa gatatatgta aatatattts titatataaa tatatttata 120
tatgtaaata tatalitata tatttatata tttatatatt tatttatata aatatatata 180
titatatatt tatitatata tataaaaata tataaatata aatatatata aatatatata 240
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tatatataaa tattatattt atacattata tttatataca tattata 407 Seite 147 SEL PCT
012. ST25 <210> 165 <211> 1959 <212> DNA <213> Honop sapi ens <220> <221>
m sc_binding <222> (1)..(1959) <223> MAR of chronbsone 2 genom c contig;
2117630..2119588 <400> 165 tatacatgtt atagtgtata tagtatacta atatataatg
tatgtatgtg tatacatata 60 cacatataat atacacatat ataatatata tagtatataa
taatgtataa tatataatat 120 ataatataaa atgtatagta tactacatat ttatatatag
tatatagtat gcatagtaca 180 tatatght Y3lgEagt a tactatagtg tatatat agt
E

teET

acaccat £ t tqt t a ctatatagta
t at acadt g?aégiagi%agg%a%%aafaﬁéé@ﬁag%%a @ %tg‘%agg}?%a%g%@t Z%@ét gcgt at act a
t at agt at at agt cg 360, tatactatat,a t at at tagtg at act at at agt
at at at d ?aé‘afaé)%af‘%ﬁag# %fgﬁtaaﬁfaat?g?é‘?gﬂ?%tﬁ%%@%gﬂ%%‘ag?% o t agt at at at
agtatacata tatagtgtgc 480  gtatactata tagtatatat. agtatacata tatagtatgc
gt at acttéfaza"’laé‘?t’ ﬁ@tgf"gt@ tg%@aatagg Z@E’éﬁaat@taa?&laé?%a@aiﬁf’a?f’at gf’igt a tgtatagtat
atatagtcta catactgtat 600 atacagtata tatatactat atagtatact atacagtata
gtatactata tagtatacaa 660 tatatgtata ctatagaaac acactatata tagtatacta
tat at act40>at Betatata 720 ctatatatag tatactatat atactacata ctatatatag
tgtatgtata gtatatataa 780 actatatata gtgtatatag tatatatatt atatataata
tatattatdti>t ht@t tatac 840 Seite 148 SEL PCT 012.ST25 tatatattat atgtatatta
tagtatatta tactattata tattatatat tatattatat 900

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1}..(1197)

<223> MAR of chromosome 2 genomic contig; 6294846..6296042

<400> 170
tatatactaa tatgtatata taaatatata aatatatata cacgtgtata tataaatata 60

tatgtatata taaatatata tacatatatg tatataaaaa {atatacgta tatacgtata 120
tacgtatata tagatatata cgtatatacg tatatacgta tatatagata tatacgtata 180
tacgtatata tagatatata cgtatatacg tatatacgta tacatgigta tatacgtata 240
tacacatata cgtatacatg tgtatatacg tatatgtata cattatatat acgtatatat 300
acatatatgt atacatgtat atataaatat atacatatat gtatatatta tacatatatg 380
tatatataat atatatatta {atataatat atatattata tataatatat atattatata 420
taatatatat attatatata atatattata tattatatat aatatataca tatataatat 480
attatatatg tacatatgta cataatgtat ataigtatat atataatata tatgcacatg 540
tatatataat atatgtatat tatatataca tatgtatata tgtacatatt atataigtat 600
atatgtacct attatatata catatgtata tatgtaccta tiatatatac atatgtatat 660
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attat at
aaat at t

atcttat

ct gt at aj

at at agt

aat ataatataat tatatattat aaaatatata tttttatatt atatattttt 960
tta taatatatat tttataatat atatattata attattttat atataatata 1020
aaatataata aatattttat aatatatatt tttaaaatat aatatttata tattataaaa 1080
atat aaatat ataatatatt atatattata tatagtataa tatataatat gttatatagt 1140
act attatactat atatattata tagtgtatat atagtatact atatatagtg 1200
tatatagtgt atactatagt gtatatagtg tatactatag tgtatatagt gtatactata 1260
tacactgtat atagtagtgt atactatat asmaptgt@pagT2pt agtgtat actatataca 1320

agt gtatactata tacactgtat atagtagtgt

chRgtAhatas tégkﬁé%@%a%%t%%ﬁagﬁ%% achy tatacactgt 1380

tactatata cactgtatat 1440

201 20! ke A4 ALAGR EH LA AR AL DR 4BbalATaTho0 2L ot a0t e 1500
1620

BRI S et s R b
1740

delerdta e HRGIeIRIRa ANl 1y S0 (At agtatat 1800
atagt ataca tatatagtat gtacacagta tatatagtct atatgtatac tacatatagt 1860

at acat détetatia iataietaiateatalesg daletatehaigatatalacatatalephc #Q t agt at acat 1920

at act at
gtatatt

gt at agt

ata ctacatatac tatacatgta tagaatact 1959 <210> 166

DNA <21Bmigats igafirlatstataatatetbysdataaatiatgtagiata Hitytadia2 16205

<222> (1)..(520) <223> MAR of chronosome 2

<400> lietrtgatca tatataatat gacataitat atatgattat atatatgata tattatatat 1080

gattatatat attatatata aatatatgat tatatataat catatatata aatatatgat 1140

tatatgatta tatataaata {atatatatg attatatgat tatatataat tgattat 1197

<210> 171
<211> 362
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(362)

<223> MAR of chromosome 2 genomic contig; 6506971..6507332

<400> 171
tatatatagt gtatactata tatacgctat atgcacacat aaactatata tacagtatat 60

aatatgcgta tactatatac acagtatata ctacatgtat actatatata gtatataaga 120
tatatactat gtatataata tatatactag gtatatatat ccatatatat actatatact 180
atagtatata catatatatg tacgtatata tgtatatgta catatatatg tagtatgtat 240
atatatacat atatacacac tatagtatat acatatatat actatatata ccctatatag 300
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<211> 520 <212>
<221> m sc_bi ndi ng
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tatgtatgca tcgtatacat atatagtata tatatgtatg catcgtatac atatatacag 60
tatatatagt atgcatcgta tacatacagt atactatata tacagtatat acagtatact 120
atatatacag tatatacagt atactatata tacagtatat acagtatact gtatatacag 180
tatatacagt atatatagta tactatatat acagtatata tactatgtat tctatatata 240
gtatagtgta catagtatac atatagtata cactatacta tatatagtat actatatata 300
ctctatatag tatatatagt atactatata tagtatatat gtatactata tatagtgtat 360

atatatacta tatatagtgt atatat atg%afgﬁ; aa?gT tat at at ac actatatatt 420

gt at agt a tgtata a acat gtatat 480
at gt at 58{ f%t%& %%% Cgﬂq ?ﬁ%@ "t’%ﬁg <211> 954 <212>
DNA <213> Honp sapi ens <220> <221> m_sc_bi ndi ng <222> (1),(954) <223> MAR

of chr&hosome 2 genomic contig; 25782862 2579238 <400> 167 Seite 150 SEL
PCT 012.ST25 tattatatat aactttataa tatataatat atattatata taactttata
atatataata 60 tatattatat ataactttat aatatataat atatattata tataacttta
t aat at 248> 1P@ tatatattat atataacttt ataatatata atatatatta tatataactt
tataatatat 180 aatatatatt atatataact ttataatata taatatatat tatatataac
tttataxaf>2408 ataatatata ttatatataa ctttataata tataatatat attatatata
actttataat 300 atataatata tattatatat aactttataa tatataatat atattatata
taacttkgta>3o0A atatataata tatattatat actatatata atatataact ttataatata
taatatatat 420 tatataatat atataacttt ataatatata atatatatta tatattatat
ataactkgqg>4$9n0@ab@hgtaat atatattata tataacttta taatatataa tgtatattat
atattatata 540

<220>
<221> misc_binding
<222> (1)..(2578)

<223> MAR of chromosome 2 genomic contig; 6507395..6509972

<400> 172
ggtatactat atatactata gagtatactt tatagtatat atacctatat tatatatata 60

tacatacact gtatagtata tatggtatat atactatata tggcatatat agtttatata 120
tatactatat afggtatata tagtitatat atatactata tatggtatat atagtttata 180
tataccatat atggtatata tagtttatat agtacatata giatatatac acactgtata 240
gtatatatta tgtagtatat atactatata tactgtatat atagtataaa tactatatat 300
agtatacact atatactata cactatatat actatatact atatactata tatagtatac 360
tatatagtat atagtatact ctatatgtac tatagagtat actatatata ctatacataa 420
aatattitta tatatagtac agcgtatact atatactata tatagtatac tctatatgta 480
ctatagagtg tagtatatac tatacagtat actctatata tactatacag tacactatat 540
atactatata tagtatattt tatatatagt acagtatata cagtatatat attatactat 600
atgtagtaca tatatagttt agtatatata gtatatatac tatactatat gtactacata 660
tataatagta tatatagtat atatactata ctatatgtag tacatatata gtttagtata 720
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ttatatatta tatataactt tataatatat aatgtatatt atatattata tataacttta 600
taatatataa tatataatat aatatataac tttataatat atatatcata tattatatat 660
aactttataa tatatatcat atattatata taactataat atatatatca tatattatat 720
ataactataa tatatatatc atatattata tataacttta taatatatat atcatatatt 780
atatataact ttataatata tatcatatat tatatataao tttataatat atatcatata 840
ttatatataa ctttataata tatattatat ataactttat aatatatatc atatattata 900
tataacttta taat at at at cat at attat %t‘ég%%aat atata tcat 954 <210> 168
<211> 4%@ %‘t é%b ?§c bi ndi ng <222>
(1).. ?Cfaswﬁfmt@ta agﬁﬂ*@ﬁ&%ﬁ‘% agt BeAtRRiR atdalaip 4886217, . 3836668 Seite
151 SEL PCT 012. ST25 <400> 166 tttatatata aatatatatc ttatat at at ttatatataa
t acat at seigtatag aletatgata ttatagtal alagcaiale platalecia detetacaght 8¢8aa at acat at gt

attatataca tttatatata 120 atacat at&taattat ataca attatataat acatatgtat
t at at ac atatategrataiaingeatiotaatata tataciitigatateantacdatataceght 00t at atatat tt at
atat aaataa atatatattt 240 atagatttat ttatataaat atatatttat ataaatatat
at t t at antdtatapta ataacigt F06atatacintatatace gtatatycacoadtatatgcht &6k at  at at aaat at
atgtataaat atatatattt 360 atacatatat tcatataaat atatatattt atacatgtat
t t at at gatitatatad latdchatat 4Z2kagtatatghgtatdc mtatgabdadotatbtt t tGtac at 452 <210> 169
<211> 417 <212> DNA

tagtatacag tacactatac tatatacatt atatatagta tataftatac atagtatata 1080

gtatataaat agtatatata gtatatacag tatatatata geatactita tatagtatac 1140

acagtatata gatactatat atgctatata tagtatctat atactgtata ttatatatac 1200

taatatagta tatatgtata tatatactgt atatataata tatacatata tagtatatat 1260

actatacata cacactatac atatgtatat atactataca tactatatac tatatatcct 1320

atatatacta tatagtatat tatatatcct atatatacta tatagtatat tatatatcct 1380

atatatacta tatagtatat tatatatact atataccata tatactatat atactgtata 1440

gtatactata tatactatat agtatactgt atatactata tagtatactg tatatactat 1500

atagtatact gtatatacta tatagtatac tgtatatact atatagtata ctgtatatac 1560

tatatagtat actgtatata ctatatatac tatatagtat actgtatata ctatatagta 1620

tactatatat actatatacc atatatacta tgtatatact atatatagta tatactatgt 1680

atatgctata tatagtatat atagtatata tgctatatat agtatatata gtatatatge 1740

tatatataca gtctatatat agtatatata ctatatagac tatatatata geatatatac 1806
tatatatact atatataata tatatggtat atacatagta tctatatgta gtatctatat 1860
atagtaccta tatatactat atataggtac tatatatagt atatatactt tatatagata 1920
ctatatatag tatatatact ttatatagta tatatagtat aigtagcata tatagtatat 1980¢
atagtatata tagtatatag tatgtatagt atatatagat tatatigtat atacagtata 2040
tatactgtat atactatata aatagtacat acagtatata cagtatatat gtactatata 2100
tagtatatac agiatataca gtatatatgt accatatata gtatatacag tatatacagt 2160
atatatgcac tataigttat atacagtata tacagtatat atgtactata taaatagaat 2220
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<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(417) <223> MAR of
chronpbsone 2 genom c contig; 3837666..3838082 <400> 169 gatatatata
tttatataaa tatatatata aagagatata tttatatatt tatttatata 60 aatatatc
tttatataaa gatatatgta aatatattta tttatataaa tatatttata 120 tatgtaaata
tatatttata tatttatata tttatatatt tatttatata gatatatata 180 tttatatatt
tatttatata tataaaaata tataaatata aatatatata aatatatata 240 Seite 152 SEL

PCT 012. ST25 att ataaata tagaaat %er z?% aat at at aaa t at at at aaa
tataaatata 300 tat aaa aat a?’%;g %?gzi éta t at ;&gbgta t aaat at at a
aat at aé&%%CtQ@daC?@?E{té’ atajpaaiaiae 5o¢'8 platatgy ata aaaat at ata
taaatac 417 <210> 170 <211> 1197 <212> DNA <213> Honop sapiens <220> <221>
ni sc_bitadialaipa atpptatatp pactatatac egiptatstadscigigtag iot@Reato ot 2 genonic conti g;
6294846, . 6296042 <400> 170 tatatactaa tatgtatata taaatatata aatatatata
cacgt gtamtacawa tetagginat @otaiggia tataczgtat atatgaactndatggtadalatZ08t g t at at aaaaa
tatatacgta tatacgtata 120 tacgtatata tagatatata cgtatatacg tatatacgta

t at at agabgtatcas fpgchtat dgftatatacgglatanigirctgmtatygtaatagt a480acg t at at acgt a
tacatgtgta tatacgtata 240 tacacatata cgtatacatg tgtatatacg tatatgtata
catt at abygitatatptoatardtat g@@thtaca gtatatatgt actatatatg gtatatacag 2520

titatacagt atatatgcac tatatatggt atatacagta tacatgtact atatatgg 2578

<210= 173
<211> 598
<212> DNA

<213>» Homo sapiens

<220>
<221> misc_binding
<222> (1)..(598)

<223>» MAR of chromosome 2 genomic contig; 7770400..7770997

<400> 173
gtgtattgta tatacatata cgtatctacg tatatacata tatgtattgt atatacatat 60

atgiattgta tatacatata tgtatatacg tatatacata tatgtatigt atatacatat 120
atgtatatac gtatatacal atatgtatal acgtatatag atatacatat atatgtatty 180
tatatacata fatgtatata catatataca tatatattga tatacatata tatgtattgt 240
atatacatat acaatatatg tatatataca tatacatata caatatatgt atatacatat 300
atatgtattg tatatacata tatatgtatt gtatatacat atattgatat acatatatgt 360
atatatacat atatgcatat atgtatatat acatatatge atatatgtat atatacatat 420
atacatatgt acatatatac atatatacat atatgtatat atacatatat acatatgtac 480
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acat at a
t at at at
taatata
attat at
t at at at
atatgta
153 SEL
atgtata
et at cat
t acat at
ttatata

ttttata
aat at at

t gatt at
m sc_bi

act at at
ccatata

tgt atacatgtat atataaatat atacatatat gtatatatta tacatatatg 360
aat atatatatta tatataatat atatattata tataatatat atattatata 420
tat attatatata atatattata tattatatat aatatataca tatataatat 480
atg tacatatgta cataatgtat atatgtatat atataatata tatgcacatg 540
aat atatgtatat tatatataca tatgtatata tgtacatatt atatatgtat 600
cct attatatata catatgtata tatgtaccta ttatatatac atatgtatat 660 Seite

PCT 012. ST25 at gt acat at tﬁa%aﬁ,étra(ﬁa}$ tatata tgtacatatt atatatacat
a
i i)

Alagatse: pidie At el SRl RS

az t aig[at g‘%aa tattatatac
AT acitatt atatattata

aat 840 atatqgtatat t at at tatattatat attat ta atacattatg
teﬁ%gag@t@t a?ﬁ??%?ﬁ?@ﬁ?ﬁ?%@%@%&% a&%ﬁﬁ?@? anfafa&t at?™t at ataatatata
catatataat 960 aaataatata taattatata tataatatat gcatataaat atgtaatata
tta 1020 tatatgatca tatataatat gacatattat atatgattat atatatgata

tattat at#@10208%% gattatatat attatatata aatatatgat tatatataat catatatata
gat 1140 tatatgatta tatataaata tatatatatg attatatgat tatatataat

<P197 164810> 171 <211> 362 <212> DNA <213> Honp sapi ens

<220> <221>

nding <222> (1)..(362) <223> MAR of chronosone 2 genom c conti g;
6506971.<2d207BR2A <400> 171 tatatatagt gtatactata tatacgctat atgcacacat
aaactatata tacagtatat 60 aatatgcgta tactatatac acagtatata ctacatgtat
atoa gt Bbmba@ient20 tatatactat gtatataata tatatactag gtatatatat

tat actatatact 180

<220>
<221> misc_binding
<222> (1}..(1048)

<223> MAR of chromosome 2 genomic contig; 8332422,.8333469

<400> 174
caltatatat aatatataat atattattat atataatata tataacatta tatatagtat 60

atatgacata tataacatat attatatata acatatataa aatataacat attatatata 120
acatatataa aatataacat atattatata taacatatat aaaatataac atatattata 180
tataacatgt ataaaatata acatatatta tatataacat gtataaaata taacatatat 240
tatataacat gtataaacta taacatatat tatatataaa atatattata tgttatatat 300
tataaataaa atatattata tgttatatat tataacatat tatataaata atatataata 360
tataacatat attatataaa taatatataa catataitat ataaataata tataacataa 420
catatattat ataacatata acatataaca tatattatat ataacatata acatataaca 480
tataltatat ataacatata acatataaca tatattatat ataacatata acatatatta 540
tattatatat aacatataac atatattata ttatatataa catataacat atattatatt 600
atatataaca tataacatat atiatattat atataacata taacatatat tatattatat 660
ataatatata acatatatat tatatataat atataacata taacatatat tatatataat 720
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atagtatata catatatatg tacgtatata tgtatatgta catatatatg tagtatgtat 240

at at atacat atatacacac tatagtatat acatatatat actatatata ccctatatag 300 Seite
154 SEL PCT 012. ST25 agtatattat atacagtata ctatatatac tatatatacc ctatatagag
catgtctatg 360 C 362 <210> 172 <211> 2578 <212> DNA <213> Honp sapi ens
<220> <221> m sc_binding <222> (1)..(2578) <223> MAR of chronosone 2

genom c contig; 6507395..6509972 <400> 172 ggtatattat atatactata gagtatactt
tatagtatat atacctatat tatatatataSEDPOTaRELAC2Et gt at agt ata tat ggt at at

at act atz@hatatayg cadfatta tagithdtat abiatdt24r atbitiaty Btadtal@bggied ata tagttt at at
atatactata tatggtatat atagtttata 180 tataccatat atggtatata tagtttatat

agt acatiatatagiad bitiatAs teatatiatd Bit@ac4d atigtatdtatardthatatgt dg0at at atactatata
tactgtatat atagtataaa tactatatat 300 agtatacact atatactata cactatat at

act at attggéatatadt-Astheia ataitagtahosaba tathriabdtaGitAhtaabagd@d act ctatatgtac
tatagagtat actatatata ctatacataa 420 aatattttta tatatagtac agcgtatact

at at actab@tthe! Relwas thiataial il 8 tasdtitagaidathadt abat ac tat acagt at
actctatata tactatacag tacactatat 540 atactatata tagtatattt tatatatagt

acagl alahaacaa!iabalialor Al AbAlBa @hELAIbACAHLALAIAEL L agtatatala

gtatatatac tatactatat gtactacata 660 tataatagta tatatagtat atatactata

ct at at g&t&@téﬁﬁ?&téﬁ&ﬁ% el artéécgt ata 720 Seite y%QSSEL PCT 012. ST25

<210> 175
<211= 375
<212> DNA

<213> Homo sapiens

<220>
<221> misc_hinding
<222> (1)..(375)

<223> MAR of chromosome 2 genomic contig; 8909678..8910052

<400> 175
tatatacaca tatatacgta tgaatatata tacacatata cgtatgaata tatataccca 60

tatacgtatg aatatacaca {atatatacg tacgtatata tatacacata tatacgtacg 120
tatatatata cacatatata cgtacgtata tatatacaca tatatacgta cgaatatata 180
tacacatata tacgtacgaa tatatataca catatatacg tacgaatata tatacacata 240
tatacgtacg aatatatata cacatatata cgtacgaata tatatacaca tatatacgta 300
cgaatatata tacacatata tacgtacgaa tatatataca catatatacg tacgaatata 360
tatacacata tatac 375

<Z210> 176
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tatactagta tatagatata tagttatata gatatataat agtatatata gtatatatag 780
catatatagt atatatgcta tatatactat atagcatata ctatatacta tatatacagt 840
atatatagca tatatagcat atataatata tatacttttg atatacatac tatatacagt 900
atatatagta tatatactgt ataaatafac tatatatacc gtatatgcac actatatgct 960
atatatacta tatacactat atacagtata tatagtatat tatactatat aaagtatata 1020
tagtatacag tacactatac tatatacatt atatatagta tataftatac atagtatata 1080
gtatataaat agtatatata gtatatacagggpipaiegfpl grgsatacttta tatagtatac 1140
acagtatata gatactatat atgctatata tagtatctat atactgtata ttatatatac 1200
taatatagiq.tgkqtgtata tatatactgt atatataata tatacatata tagtatatat 1260
actatacata caCactatac atatgtatat atactataca tactatatac tatatatcct 1320
at at at aﬁ,}g; @i@gt atat tatatatcct atatatacta tatagtatat tatatatcet 1380
atat at a t tatat tatatatact atataccata tatactatat atactgtata 1440
gt at act%& tﬁt actatat agtatactgt atatactata tagtatactg tatatactat 1500
at agt at Fct gt A S S at agt at ac tgtatatact atatagtata ctgtatatac 1560
tatatagtat actgtatata ctatatatac tatatagtat actgtatata ctatatagta 1620
tactatatat actatatacc atatatacta tgtatatact atatatagta tatactatgt 1680
atatgctata tatagtatat atagtatata tgctatatat agtatatata gtatatatgc 1740
t at at at%?c?&’gt ctatatat agtatatata ctatatagac tatatatata gcatatatac 1800
tatatatact atatataata tatatggtat atacatagta tctatatgta gtatctatat 1860
at agt actd2d>t atisq ANGHIY at at aggt ac tatatatagt atatatacft tatatagata 1920
ctatatatag tatatatact ttatatagta tatatagtat atgtagcata tatagtatat 1980
at agt at&dZ2>t 6lgt @63 ag tat gt at agt atatatagat tatattgtat atacagtata 2040
tatactgtat atactatata aatagtacat acagtatata cagtatatat gtactatata 2100
t agt at at2i3>aljitat af dvangsatrat Aggicraiccanty; stk 7g6a38.atlirafes at at acagt 2160
atatatgcac tatatgttat atacagtata tacagtatat atgtactata taaatagaat 2220
Seite 156 SEL PCT 012. ST25 atactctata tacagtatat atgtactata taaatatata
cactatgtac agtatatatg 2280 tactatataa atagtatata cactatatac agtatatatg
t act at at4g>t g¥rét acagt 2340
atttataata tatatgtata aatatatgta tatatttata tttaaatata tgtatatata 60

titatattta aatatacgta tatatattia tatttaaata tacgtgtata tatttatatt 120
taaatatacg tgtatatatt tatatttaaa tatacgigta tatatttata titaaatata 180
cgtgtatata tttatattta aatatacgtg tatatattta {atttaaata tacgtgtata 240
tatttatatt taaatatacy tgtatatatt tatatttaaa tatacgtgta tatttatatt 300
taaatatacg tgtatattta tatitaaata tatgtatgia titataaata tatatttaaa 360
glatatatit ataaatgtat acatgtatat ataaatatat ataitttaas tatatattta 420
tatatatat! tatatatita tataagtata tatatattta aatatatgta tatafttata 480
tatttatata agtatatata titaaatata tgtatatalt tataatatat attttaaata 540

tatatttata tatttattat ata 563

<210= 177
<211> 595
<212> DNA

<213> Homo sapiens
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at atacagta tataggtact atatatggta tatacagtat atatgcacta tatggtatat 2400
acagtatata tacactatat atggtatata cagtatatat gtactatata tggtatatac 2460
agtatatatg tactatatat ggtatataca gtatatatgt actatatatg gtatatacag 2520
tttatacagt atatatgcac tatatatggt atatacagta tacatgtact atatatgg 2578 <210>
173 <211> 598 <212> DNA <213> Honp sapiens <220> <221> m sc binding <222>
(1)..(598) <223> MAR of chronosone 2 genom c contig; 7770400..7770997 <400>

173 gtgtattgta tatacatata cgtat ta tatgtattgt atatacatat 60
atgtattgta tatacatata tgtatat acgﬁﬁgqﬂt gi%?iﬁsat gtattgt atatacatat 120

at gt at C gtatatacat atatgtatat acgtatatag atatacatat atatgtattg 180
tatata 5 tatgtatata catatataca tatatattga tatacatata tatgtattgt 240
atatacat at acaatatatg tatatataca tatacatata caatatatgt atatacatat 300
atatgt%ﬁ&gjtﬁﬁQuhHEwﬂh tatatgtatt gtatatacat atattgatat acatatatgt 360
atatatacat atatgcatat atgtatatat acatatatgc atatatgtat atatacatat 420

at acat 44> &0at2bat ac atatatacat atatgtatat atacatatat acatatgtac 480 Soite
157 SEL PCT 012.5T25 atatatacat atatacatat gtacatatat acatatatac atatgtacat
at at acezi> BWR ohthrgatasbate Agacetantigt Afad4c! 1418288 gt at at at acat ac
atacatat 598 <210> 174 <211> 1048 <212> DNA <213> Hono sapi ens

<400> 177

tataaatact atatatagta tatataatat tatatatact atatataaat ataigtagta 60
taaataatat ataatataga tatataatat aatataatat gttataaata taaatatatt 120
tatataatit aatitataat atataatata taatatataa titaatitta taatatataa 180
tatataatit aatittataa tatataatat ataatatgta aattatatat aatttaatat 240
étctaaatta tataatttaa atataaatat aatataaata taictaacat aatatacata 300
acataaatat atatagtata tatagtacat ataaatatat atagtacata tagtatatat 360
aaatatatag tatatataaa tatagtatat ataaatatat agtaiatata tagtatatat 420
aaatatatag tatatataaa tatatatagt atatataaat aatatatagt atataaataa 480
tatatatiat taaatataat aataatttat tatatatact atatattatt atgtattata 540

ttatatatat tattitatat ttaatatata ttattttata tatiatattt aatat 595

<210> 178
<211> 662
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(662)

<223> MAR of chromosome 2 genomic contig; 12699804,,12700465
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<220> <221> m sc_binding <222> (1)..(1048) <223> MAR of chronosone 2
genom c contig 8332422..8333469 <400> 174 cattatatat aatatataat atattattat
atataatata tataacatta tatatagtat 60 atatgacata tataacatat attatatata
acat at at aa aatataacat attatatata 120 acatatataa aatataacat atattatata
t aacat at at aaaatataac atatattata 180 tataacatgt ataaaatata acatatatta
t at at aacat gtat aaaata taacatatat 240 tatataacat gtataaacta taacatatat
tatatataaa atatattata tgttat at g t@%taaa atatattata tgttatatat
t at aacat at tat at aaata at at at aa?ﬁallE Lglg Toﬁgt aacatat attatataaa taatatataa
catatattat ataaataata tataacataa 420 catatattat ataacatata acatataaca
tatattatat ataacatata acatataaca 480 tatattatat ataacatata acatataaca
t at at t@ﬁ t aacatata acatatatta 540 tattatatat aacatataac atatattata
ttat at @%11 z§tataacat atattatatt 600 atatataaca t éaacatat attatattat
at at aieiatatal fiatapiat Aogtgiela taleigfata srjatalgd fatataial ag tatatat tatatataat
at ataacata taacatatat tatatataat 720 Seite 158 SEL PCT 012. ST25 at aatat ata
acat attatatgtat gteatelatetatalatola tnoletatal elntatetosiataiaioteat 428a 780 t at at aacat
atattatata taatataata tataacatat attatatata atataatata 840 taacat at at
t at attatggtatzdpisiaigpia atateatidpaliatalat alageagatalgctadatat at'88c 900 atatattata
tat aat at aa tat ataacat atataatata taacatatag catatataat 960 atataacata

t aac adtatatttge &tatabdta gcagaiatgndetitziatt &y dtatetdt atgchatets afd4dc 1020 at at ataata
tgtaacatta tatataac 1048 <210> 175 <211> 375 <212> DNA <213> Honp sapi ens

tatgctacat atatgetata tatatgetat atatatgeta tatatatget atatatatge 300

tatatatatg ctacatatat gctatatata tgctacatat atgctatata tatgctatat 360

atatatgcta tatatatget atatatatat getatatata tgctatatat atatgctata 420

tatatgctat atatatatgc iatatatatg ctatatatat gctatatata tageatatat 480

atatagctat atataigcta tatatatage Htatatatat gctatatatg ctatatatat 540

gctatatata tagctatata tatgctatat atagetatat atatgetaca tatatgetat 600

atatatgceca tatgtatgcet atatatatge tatatatata tgctatatat atgctatata 660

ta 662

<210> 179
<211> 649
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(649)

<223> MAR of chromosome 2 genomic contig; 12821904..12822552

<400> 179
Seite 162



<220> <221> m sc_binding <222> (1)..(375) <223> MAR of chronobsone 2 genom c
contig; 8909678..8910052 <400> 175 tatatacaca tatatacgta tgaatatata

tacacal ata cgtatgaata tatataccca 60 tatacgtatg aatatacaca tatatatacg
tacgtatata tatacacata tatacgtacg 120 tatatatata cacatatata cgtacgtata
tatatacaca tatatacgta cgaatatata 180 tacacatata tacgtacgaa tatatataca
catatatacg tacgaatata tatacacata 240 tatacgtacg aatatatata cacatatata

cgtacgaata tatatacaca tatatacgt @ggT %gé ata tacacatata tacgtacgaa
tat at at.aca tatatac G at ta tatac 375 <210> 176 Seite
159 s%_‘gééﬁa%gi@%ﬂfé‘%@gﬁ&%g%@ g {aata %@%@a%négsapi ens <220> <221>
m sc_bi ndi ng <222> (1@.%56@ <223> MAR of chronosone 2 genom c contig;

10572 Hetatatiptarsirista ataiiRyatatpitasstt gietaliala caleidiaatat 2%Qat atat gt a tatatttata

tttaaatata tgtatatata 60 tttatattta aatatacgta tatatattta tatttaaata
t acgt gttatdate astepatiat ataiatgca talgisatatieigtatatedeaatiatat t 8@ttt aaa tatacgtgta
tatatttata tttaaatata 180 cgtgtatata tttatattta aatatacgtg tatatattta
t at t t adfateaataigintipialtaiaipaotita tafattetac alatateatmictataiogat g24@ at att tatatttaaa
tatacgtgta tatttatatt 300 taaatatacg tgtatattta tatttaaata tatgtatgta
tt t at Hakttatta catgtatacdatd6aa attatatatt atacatatat aatatatata 3060

aattatatat tatacatata taatatatat aaattatata ttatacatat ataatatata 360

taaattatat attatacata {ataatatat ataaattata tattatacat atataatata 420

tataaatiat atattataca tatataatat atataaatia tatattatac atatataata 480

tatataaatt atatattata catatataat atatataaat tatatattat acatatataa 540

tatatataaa ttatatatta tacatatata atatatataa attatatati atacatatat 600

aatatatata aattatatat tatacatata taatatatat aaatiatat 649

<210> 180
<211> 3191
<212> DNA

<213> Homeo sapiens

<220>

<221> misc_binding

<222> (1)..(3191)

<223> MAR of chromosome 2 genomic contig; 15356889..15360079

<400> 180
tacaattata tataactata aatataatat aatatatatt atctatatta catattaata 60

tataatatat attacctatt aatatataat ataatatata taatatatat tacctatiaa 120
talataatat aataiatata ataiatatia cotatiaata 1ataataasa tatatataat 180
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gtatatattt ataaatgtat acatgtatat ataaatatat atattttaaa tatatattta 420
tatatatatt tatatattta tataagtata tatatattta aatatatgta tatatttata 480
tatttatata agtatatata tttaaatata tgtatatatt tataatatat attttaaata 540
tatatttata tatttattat ata 563 <210> 177 <211> 595 <212> DNA <213> Hono
sapiens Sei'te 160 SEL PCT 012. ST25 <220> <221> m sc_binding <222>
(1)..(595) <223> MAR of chronbsone 2 genom c contig; 11609694..11610286

<400> 177 tataaatact atatatagta E?t t t tatatatact atatataaat atatgtagta
60 taaataatat ataatataga tatat ?Cﬁ&-%tg%t g;tat aaata taaatatatt 120
t at at adtatdttaga ettatialateapiatabipiataaca ateteasata tactatatatt t440 t aat at at aa 180
tatataattt aattttataa tatataatat ataatatgta aattatatat aatttaatat 240
at ct aatatetaacal atgtastighotetgiotia atatatiahatataciiat acatadletsnadP aat at acat a 300
acat aaatat atatagtata tatagtacat ataaatatat atagtacata tagtatatat 360
aaat at tamtpaitst adlatadgib ateminbajbaranatataia acalatataagatataiaat a 368gt at at at 420
aaatatatag tatatataaa tatatatagt atatataaat aatatatagt atataaataa 480
t at at abtatalooith@itasda @édtaatactatbatbttiatiatg@atcatattbtadat 1424t gt at t at a 540
ttatatatat tattttatat ttaatatata ttattttata tattatattt aatat 595 <210> 178
<211> efigtaacail2aaidhifa dalatthiarmaiabp Bstaatal ataatatatg 480

atataatata atatattata tatgatataa tataatatat tatatatgtt ataatataat 540

atatatiata tataggatat attataacat attacataig atataataaa tittatctta 600

tatataggat atattataat atatcacata tagcatatat taaaatatat tacatatagt 660

atattatata tactatatgt atatatacat atagtatatt atagtatatt atacagtata 720

tatiatatat actatatata gtagtataca gtatatatta tatatactat atatagtagt 780

atacagtata tattatacag tatatattat atacactata tiatatatta igtataatat 840

atactatata tagtatatta tgtagtatat attaaacata atagatatat agtatatact 900

atagataata gatattatat agtatatagt atatattata tataatatat ataatatata 960

ttatatacat atatgatata tgatatatia tatataatat atataatata taatatatgt 1020

aatataatac atattatata taatatatgt aatataatat aatatataat atatgtaata 1080

taataatata tattatataa tataacatat ataaatataa taatatatat tatatgatat 1140

aacatacata aatataataa catatataat atatatiata tattatatlg tatatatgat 1200

atactatata ttacacatta tacattattt ataatatata attaatatat aacatatatt 1260

agataacata taattatatc tgtaacatat ataagatata attacatata taacatatat 1320

aattatatat atatitatct aattatatat gaaattatat atgacatata aaattatata 1380

ttatatatgt tatatgtatt atatattata tatgttatat atgttatata taacatatat 1440

aacatatata acacacacat ataacatata taacatatat tacatatata acatatataa 1500

cacatatata attaictaac atagataata tatataatat ataatataac atatatatta 1560

tatattatac actctattat attatatata ttatacataa tatataatat atatgatata 1620

atataataca ttgtatatac gatataatat atattgtaca tagiataata tacatatata 1680
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<220> <221> m sc_binding <222> (1)..(662) <223> MAR of chronpbsone 2 genom c
contig; 12699804..12700465 Seite 161 SEL PCT 012. ST25 <400> 178 gt at at at at
at at at at at atggtgtata tatatatata tatatatggt gtatatatat 60 atatatat at

atggtgtata tatatatata tggtgtatat atatatatgc tgtatatata 120
atatatggta tatatatatt tgctatatat atagcagatc tgctatatat 180
tatatatata gcagatctgc tatatatatt tgctat at at atgctatata 240
atatgctata tatatgctat atatat gcthi{ar_I, tcst,la- tatatatgc 300
ctacatatat gctatatata tgctacata ct at at 0
t at at dtaettalet wiaacatan %%@St%@ﬁ?@t@t@ﬁcataéﬁﬁﬁ t%ﬁ‘a affet k740420
atatatatgc tatatatatg ctatatatat gctatatata tagcatatat 480
at at attg %ﬁqeétaatﬁ@t@gg atatigicie daanatapie datagiata) tetottadaat 3800540
tagctatata tatgctatat atagctatat atatgctaca tatatgctat 600
t at gt atgatatada gizietialgdataacatas tatalagigt attatgiaia acatgetata al 86W60

(JO
(*2]

t at ggt at at
atatatttgc
t at gct acat
tatatatatg
atatatgcta
t at at gct at
at at agct at
gctatatata
at at at gcca
to 662 <210> 179

<211> 649 <212> DNA <213> Hono sapiens <220> <221> m sc_binding <222>
(1) .. (tedQjatlRBxtabiR asftatabag) mbestotgta 2a apsat@ata catagiatatg; 1922821904, 12822552

<400> 179 Seite 162
tatgtataac ataatatata gtataitatg tataacataa tatatagtat attatgtata 1880

tataatatac atattatata gtatattaty tatatataat atacatatta tatagtatat 2040
tatgiatata taatatacat attatatagt atattaigia tatataatat acatattata 2100
tagtatatta tglatatata atatacatat tatatagtat attatgtata tataatatac 2160
atattatata gtatattatg tatatataat atacatatta tatagtatat tatgtatata 2220
taatatacat aitatatagt atattatgta tatataatat acatatiata tagtatatta 2280
tgtatatata atatacatat tatatagtat attatgtata tataatatac atattatata 2340
gtatattatg tatatataat atacatgita tgtagtatat tatgtatata taatatacat 2400
gttatgtagt atatiatgta tatataatat acatgttatg tagtatatta tgtatatata 2460
atatatataa ggtgtatata tattatgtat atataatata taaggtatat atattatgta 2520
tatataatat atataaggtg tttatataat glatatataa tatataaggt atgtatatta 2580
totatatata atatgtatat tatatataat atatattatt tatatacait atgtatctat 2640
ataatatata ftatgtatat attaggtatc tatataatat atattatgta tatatattat 2700
gtatctatat aatatataia ttatgtatat atattatgta ictatataat atatatatta 2760
tatgtatatt atgtatctat ataatatata taatgtatat agatatatta tatattatgt 2820
atatatatta tgtatctatt ttatatataa tgtatataga tatacaatat atattatgta 2880
tatattatgt atctatataa fatatattat ttata'tagat atatatatta tgtatatata 2940
cataatatat tacatattat gtatatatac ataatatata atatattatg tatatataca 3000
taatatataa tatattatat attacatata ttatatataa tatattatat tatgtatata 3060
tattatgtat atataatgta tatataatat ataaagtgta tatatattgt gtatatataa 3120
tgtatatata ttacatatat tatgigtata tatatiatac ataatatata tactacatta 3180
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SEL PCT 012. ST25 tatgtaatat tatatatata aattatatat tatacatatg taatattata
tatatataaa 60 ttatatatta tacatatgta atattatata tatataaatt atatattata
catatgtaat 120 attatatata tataaattat atattataca tatgtaatat tatatatata
taaattatat 180 attatacata tgtattatat atataaatta tatattatac atatataata
tatatataaa 240 ttatatatta tacatgtata atatatataa attatatatt atacatatat
aatatatata 300 aattatatat tatacatata taatatatat aaattatata ttatacatat
ataatatata 360 taaattatat attatsgi_aﬁg.rtoq féttat ataaattata tattatacat
atataa%gtg %0 tataaattat atattatac ta.f%a at atataaatta tatattatac

at at at Z40599%8¢ tatataaatt atatattata catat'ataat atatataaat tatatattat
acatatataa 540 tatatataaa ttatatatta tacatatata atatatataa attatatatt
atacatatat 600 aatatatata aattatatat tatacatata taatatatat aaattatat 649
<210> 180><381> 3191 <212> DNA <213> Honp sapiens <220> <221> nisc_bi ndi ng
<222> (1‘?.. 3191) <223> MAR of chronosone 2 genom c conti g;
1535688911>16360079 <400> 180 tacaattata tataactata aatataatat aatatatatt
atctatatta catattaata 60 tataatatat attacctatt aatatataat ataatatata
taatatald > Did&ktattaa 120 tatataatat aatatatata atatatatta cctattaata

i at aat aaaa tatatataat 180 Seite 163 SEL PCT 012.8T25 atatattata tattattata
t aat at a2 #3> Hatmad aagighsat at aacata tactatatat 240 tatataacat atataattgt
atatgtatta tatatattat atatacttat acataatata 300 taaataatta aatatatgtt

at aaat at aa caaat at at a acat at at aa cat at at aac 360

<220>
<221> misc_binding
<222> (1)..(314)

<223> MAR of chromosome 2 genomic contig; 728676..728989

<400> 181
totgtatata tgtatatata atatatatia tataatatgc atatgtataa aatatgtata 60

tt%tatatgt atattttata tatatgtata tattatatgt atattttata tatgtatatt 120

ttatatatat glatatatta tatatgtata ttitatatat atgtatatat tatatgtata 180
ttitatatat atgtatatat tatatatgta tatittatat atatgtatat attatatatg 240
tatattitat atatatgtat attttatata tatgtatatc atatatatgt atatattata 300

tatatgtata tctt 314

<210> 182
<211> 423
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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atatatataa ttacataaaa tatataatac ataatatata ttatgcaaca tattatataa 420
tatataacat ataatgtata ttatattata tcatatataa tacataatat ataatatatg 480
atataatata atatattata tatgatataa tataatatat tatatatgtt ataatataat 540
atatattata tataggatat attataacat attacatatg atataataaa ttttatctta 600
tat at aggat atattataat atatcacata tagcatatat taaaatatat tacatatagt 660
atattatata tactatatgt atatatacat atagtatatt atagtatatt atacagtata 720
tattatatat actatatata gtagtatac atatactat atatagtagt 780
atacagtata tattatacag tatat atta?Egﬁag'tc-lgg aitsgztstat atatta tgtataatat 840
atacta {122% ggg{g atta tgtagtatat attaaacata atagatatat agtatatact 900
at agat atat agtatatagt atatattata tataatatat ataatatata 960

aat ot carae ARRT apEbRerdedd Bronidollidt Sl PafSal oiat ot aata 1080

taataatata tattatataa tataacatat ataaatataa taatatatat tatatgatat 1140
aacatacata aatataataa catatataat atatattata tattatattg tatatatgat 1200
atactatata ttacacatta tacattattt at aat atata attaatatat aacatatatt 1260
agat add?8Pa t%attatatc tgtaacatat ataagatata attacatata taacatatat 1320
aattataé&%tﬁtaﬁQifﬂtﬁfﬁadﬁﬁaﬁtaaamtaﬁt%aa attit atettatolmc 8Git a aaattatata 1380
ttatatatgt tatatgtatt atatattata tatgttatat atgttatata taacatatat 1440
aacat dtttatatadstactita{castataaigicaititatalt atadgitalatantatbtagat 42t a acat at at aa 1500
cacatatata attatctaac atagataata tatataatat ataatataac atatatatta 1560
t at at tteta@tzaatieibdbt attabftdtattttatitat Atazdtmtatamtdigt at8at at atatgatata 1620
atataataca ttgtatatac gatataatat atattgtaca tagtataata tacatatata 1680 Seite

164 ShitttRd HdEatdh2acibaiatd taicgatgeh datathva tdaaiagdtagt d40att at gt at a acat aat at a
tagtatatta 1740 tgtataacat aatatatagt atattatgta taacataata tatagtatat

t at gt al-emattdSAliateitaahafatitaa HRtAthRPdEtthAlAaGaaRkat aj@d agt at attatgtata
acataatata 1860 tagtatatta tgtataacat aatatatagt atattatgta taacataata

L at agtcaaloatkdd0acaiitHhidbansy AiaRbglAiedial Atk { Jopacal aa tatatagtat
attatgtata
atattacata tattatatta atgtaatagt aattataata taatatatat tatattttat 420

att 423

<210> 183
<211> 724
<212> DNA

<213> Homo sapiens

<220>
<Z221> misc_binding
<222> (1)..(724)

<223> MAR of chromosome 2 genomic contig; 1069556..1070279

<400> 183
tattataata tattatatac attatatigt atatatacta tatatggtat atatagtata 60

cataatataa aaiglataft glaatataca ttatatatat acatagtgta cattatataa 120
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tataatatac atattatata gtatattatg tatatataat atacatatta tatagtatat 2040
tatgtatata taatatacat attatatagt atattatgta tatataatat acatattata 2100
tagtatatta tgtatatata atatacatat tatatagtat attatgtata tataatatac 2160
atattatata gtatattatg tatatataat atacatatta tatagtatat tatgtatata 2220
taatatacat attatatagt atattatgta tatataatat acal attata tagtatatta 2280
tgtatatata atatacatat tatatagtat attatgtata tataatatac atattatata 2340

gtatattatg tatatataat atacat gtta Egt@@-gq ?tS-ItQ%t gtatata taatatacat gjgg
gttatgt t at atatt gt at at at a
at at ata %ﬁ'tagaﬁﬁtﬁ a&&aﬁa%&{t ‘E?tag ti gt %gad tgt a?gdat attatgta 2520
tatata tat ta aag at gtatatta 2580
t gt at af"é% %9@%&3%&"?9{%{33 Gl f"‘a%{t &"E?’g‘@gﬁ%%at Citgtatctat 2640
ataatatata ttatgtatat attaggtatc tatataatat atattatgta tatatattat 2700
G at ot AEHICE ARG EIARA CEH R B AL AR e aPt 80 at at at at ta 2760
tatgtatatt atgtatctat ataatatata taatgtatat agatatatta tatattatgt 2820
at at at detediatalpatacaiate atgtataitaiatagtetgt a&aatai@%t acattatosat a36Git at t at gt a 2880
tatattatgt atctatataa tatatattat ttatatagat atatatatta tgtatatata 2940
cat aat degaatatat astgietatt ajetagtata tateatgtalinastatac atagtanataf fAlat at at aca 3000
taatatataa tatattatat attacatata ttatatataa tatattatat tatgtatata 3060
t at t at caagtatattatcadatitia thatadatag tatbcait d adaftadbat dtatobdads t gt80gt at at at aa 3120
tgtatatata ttacatatat tatgtgtata tatattatac ataatatata tactacatta 3180
Sei t e 1ltafigtatdi aRClaai2{dEiRatat tceaattztat atbatgtad Sthtace®d0>5481 <i 11> 314 <212>
DNA <213> Honb sapi ens <220> <221> m sc_bi nding

atatgtatat gtatatatac atgtatatgt atgtgtatat atacatatat gtatatgtat 6060

gtotatatat gtatatgtat atatgtatat gtatacgtat ataigtatat acaatgtata 660
tataatgtat ataaaaatat ataatatata caatatgtat ataatgtata taattatata 720

atat 724

<210> 184
<211> 383
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(383)

<223> MAR of chromosome 2 genomic contig; 2718918..2720300

<400> 184
atatttatat titatatatt atitatatat aaatatatat ttatatttta tatattatit 60

atatataaat atatatttat attttatata ttatttatat ataaatatat atttatatit 120
tatatatiat ftatatataa atatafaitt atattttata tattatttat atataaatat 180
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<222> (1)..(314) <223> MAR of chronpbsone 2 genom c contig; 728676..728989
<400> 181 tgtgtatata tgtatatata atatatatta tataatatgc atatgtataa aatatgtata
60 ttatatatgt atattttata tatatgtata tattatatgt atattttata tatgtatatt 1 20
ttatatatat gtatatatta tatatgtata ttttatatat atgtatatat tatatgtata 180
ttatatatat atgtatatat tatatatgta tattttatat atatgtatat attatatatg 240
tatattttat atatatgtat attttatata tatgtatatc atatatatgt atatattata 300

tatatgtata tctt 314 <210> 182 1 E > DNA <213> Honop sapi ens
<220> <221> msc binding Seite ST25 <222> (1)..(423) <223>
VAR of SERBRbLEIRAbaTaltnl saeaiPyaadabiatatd7ad) <200> 182 ai aatatata

gtgtctttta tattatctaa tatgtaatat aatgtatttt atattatgta 60 ttttatatta
t at aat atiatagat etaiiajaiiatate dletatatthataialietatetatitat af8Pag 120 tgcattat at
attatgttat attatatata ttttatttat ataaattatatattatatgt 180 tattttatat

at at t attastigticiatastaiat altatiaasi atapiaastedatietit tatatait@hat®Oat 240 aatacattac
atatattata taatatataa tacattacat atattatata atatataata 300 cattatcata
t at t ac ateipaatat abatataty 4est aat agt a attataatat dftdatattat 360 atattacata
tattatatta atgtaatagt aattataata taatatatat tatattttat 420 att 423 <210>
183

<210> 185

<211> 309

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(309)

<223> MAR of chromosome 2 genomic contig; 4994249..4894557

<400> 185
tataatatat aattgttata acattataac aattatatat tatatataat acaattatat 60

aatatatatt atataatigt aatatataat ataatiatat aatatatatt atataatata 120
atatataata tatcatatat gitatatatt ttattatata atatatatta tatataatat 180
tatatataat atatattata tataatatta tatataatat atattatata taatatattt 240
atatatatta tatataatat atattatata ttaaatatia tatatataat atatataaca 300

ttatigtta 309

<210> 186
<211> 740
<212> DNA

<213> Homo sapiens
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<211> 724 <212> DNA <213> Honp sapiens <220> <221> m sc_binding <222>
(1)..(724) <223> MAR of chronpsome 2 genamic contig; 1069556..1070279 <400>
183 tattataata tattatatac attatattgt atatatacta tatatggtat atatagtata 60
cataatataa aatgtatatt gtaatataca ftatatatat acatagtgta cattatataa 120 Seite
167 SEL PCT 012. ST25 tataatataa tgtatattat aatatacatt ataatataat agtgtactat
gtatatagta 160 tatataatgt atattataat gtattatata gtataatata atataatata
cattatatag 240 tattgcatta tata t}QETEﬁ aadpjmta atatattatg tatatataca
ttatatatac 300 tatattatat agtacatata atgtata ta tatagtatat ataatataat
acattataca 360 tacaatatat aatgtatatt atatagtatg tataatgtaa tacattatac
atagtacata 420 aagtatatta taatatatta taatatataa tatacattat atattataat
gtatataata 480 tattgtatat atactatata taatgtatat acaattatat ataattgtat

at at acé? 540 atatgtatat gtatatatac atgtatatgt atgtgtatat atacatatat
gtatatgtat 600 tatatat gtatatgtat atatgtatat gtatacgtat atatgtatat

acaat gfad %W_Wfﬁf%t gtat ataaaaatat ataatatata caatatgtat ataatgtata
taattatata 720 atat 724 <210> 184 <211> 383 <212> DNA <213> Honp sapi ens
<220> <222 (hi-§40i ndi ng

<223> MAR of chromosome 2 genomic contig; 5034916..5035655

<400> 186
tttatatata aaatattata tataatatta tatataatat titctatata aaatgtgtat 60

ataattatat ataattatat aaaatataat atagaatatc taataatgta taatatataa 120
catataaaaa taatattatt taatatataa tattftatat ataatattt! tatatataat 180
ataatatata titiatatat aattattaat tatataatta atatataata tatattttat 240
acataattat taattatata taattaatat ataatatatc ttatacataa ttatcaatta 300
tatataatta atatataata tatattitat acataattaf taattatata taattaatat 360
ataatatatc ttatacataa tatatataaa tatattatat ataatatata ttatatataa 420
tattatatat aatatatatt atatatataa aatttatata taatattata tataatatta 480
taiattitat atacaataly atatataata taafttatat attatatata tttatatata 540
attattatat aaattatata aatataaatt atatatttat atataattat tatataaatc 600
attatataat tattataatt ataatatata atataatata atattatata taatatatag 660
tatictatat aaataatata acatatattt tatatagaat attatatata atataatata 720

tattttatat agaatattat 740

<210> 187
211> 847
<212> DNA

<213> Homo sapiens
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<222> (1)..(383) <223> MAR of chronpbsone 2 genom c contig; 2719918..2720300
<400> 184 atatttatat tttatatatt atttatatat aaatatatat ttatatttta tatattattt
60 atatataaat atatatttat attttatata ttatttatat ataaatatat atttatattt 120
tatatattat ttatatataa atatatattt atattttata tattatttat atataaatat 180 Seite
168 SEL PCT 012.ST25 atatttatat tttatatatt atttatatat aaatatatat ttatatttta
tatattattt 240 atatataaet atatatttat attttatata ttatatattt atatattata
tatatttata 300 ttaatttgtg tataatpf dcppiaktiagat ataataaata tatttatttt
tatatattat 360 ataaaaatat ataatatata aaa 383 <210> 185 <211> 309 <212>
DNA <21 gkono sapi ens <220> <221> m sc_binding <222> (1).-(309) <223> MAR
of chrontsone 2 genom c contig; 4994249..4994557 <400> 185 t at aat at at
aattgtt >acatt§u§ c aattatatat tatatataat acaattatat 60 aatatatatt

at at aat aB%e 81 ataattatat aatatatatt atataatata 120 atatataata

t at cat at at gtSata att ttattatata atatatatta tatataatat 180 tatatat aat

at at at tea28>t @8t ta tatataatat atattatata taatatattt 240 atatatatta

tatataatat atattatata ttaaatatta tatatataat atatataaca 300 ttattgtta 309
<210> 18R I><MpRofiomosome 2 genomic contig; 6074678..6075524

<400> 187
aatatagaca taaatatata tgcataaata tatatatgca taaatatata taaaaatata 66

tataaatata tacatazata tatataaata tatacaaaaa tatatataaa tatatazaaa 120
aatatataaa tatatataca catatataaa tatatataca tacatatata aacatatata 180
cataaatata tatgtataaa tatatataca cataaatata tgtatgaata tatatacata 240
aatatatatg tataaatata tatacataaa tafataaaga tatatacata aatatatata 300
aatatatata cataaatata tataaatata tataaataga tatataaata tatatataaa 360
tatataaata tatatataaa tatataaata tataaaaata gatatataaa tatatatata 420
aatatataaa tatatatata aatatatata aatatataaa tatatatata aatatatata 430
aatatataaa tatatataaa tatataaata tatatataaa tatatataaa tatataaata 540
tatataaata tatataaata tatasatata tatataaata tatataaata tataaatata 600
tatataaata tataaatata taaatatata tataaatata taaatatata taaatatata 660
taaatatata aatatatata aatatatata aatatataaa tatatataaa tatatataaa 720
tatatataaa tatataaata tatataaata tatataaata tatataaata tatataaata 780
tataaatata tatataaata taaatatata taaatatata aatatatata taaatatata 840

faaatat 847

<210> 188
<211> 784
<212> DNA

<213> Homo sapiens
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<212> DNA <213> Hono sapiens Seite 169 SEL PCT 012.5125 <220> <221>

m sc_binding <222> (1) .(740) <223> MAR of chronpbsone 2 genom c contig;
5034916. . 5035655 <400> 186 tttatatata aaatattata tataatatta tatataatat
tttctatata aaatgtgtat 60 ataattatat ataattatat aaaatataat atagaatatc
catataaaaa taatattatt taatatataa tattttatat
ataatatata ttttatatat aattattaat tatataatta

acats%q_tg,?ﬁ- Ot,l?a%-ﬁ?gg ata taattaatat ataatatatc
tatataatfa atatata

taataatgta taatatataa 120
ataatatttt tatatataat 180
atatataata tatattttat 240
ttatacataa ttatcaatta 300
taattatata taattaatat 360
ataatatata ttatatataa 420
taatat% lﬁa tataatatta 480
attat 3 Z’a tttatatata 540
atataattat tatataaatc 600
at at t 584t nigathitditg 660
attatatata atataatata 720

ataatatatc
tattatatat
tatattttat
attattatat
att at at aat
tattctatat
tattttatat

ata tatattttat acataattat
ttatacataa tatatataaa tatattatat
aatatatatt atatatataa aatttatata
atacaatatg atatataata taatttatat
aaattatata aatataaatt atatatttat
tattataatt ataatatata atataatata
aaat aatata acatatattt tatatagaat
agantattat 740 <210> 187 <211> 847

<212><BREY <P1.828%no sapiens Seite 170 SEL PCT 012.ST25 <220>

<223> MAR of chromosome 2 genomic contig; 6108286..6109769

<400> 188
atttatitat atatttaata tataaaatat atatttaata tataaaatgt atatatatac 60

atatattata tataatacaa tatatattat atataatata tattatatat aatattatat 120
attatattat aatataatat atattatata faatataata tatattatat attattatat 180
ataatataat atataftata tattattata tataatataa tatatattat atattaitat 240
atataatata atatatatta tatattatta tatataatat aatatatatt atatatatat 300
tttatatata taatatataa tatatatatt atatatatat ittatatata taatatataa 360
tatatataft atatatatat ti{atatata taatatataa tatatatatt atatatatat 420
tttatatgta taatatataa tatatatatt atatatatat {atatatata taatatgtaa 480
tatatatatt atatatatat tatatatata atatatatia tacataaaat atatattata 540
tataatatat ataatatata ttatatataa aatatatitt atgtataata tatattatat 600
ataatatata atgtatattt atatataaaa tatatatita tatacaatgt atatttatat 660

ataaaatata tatttatata caatgtatat ttatataaat aigtgtitaa tatatgaaat 720
atatatttat atataatata tatitaatct atazaatata tattaaatat atatttatat 780

ttaa 784

<210> 189
<2171> 381
<212> DNA

<213> Homo sapiens
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<221> m sc_binding <222> (1)..(847) <223> MAR of chronbsone 2 genom c
contig; 6074678..6075524 <400> 187 aatatagaca taaatatata tgcataaata
tatatatgca taaatatata taaaaatata 60 tataaatata tacataaata tatataaata
t at acaaaaa t at at at aaa tat ataaaaa 120 aatatataaa tatatataca catat at aaa
tatatatgca tacatatata aacatatata 180 cataaatata tatgtataaa tatatataca
cataaatata tgtatgaata tatatacata 240 aatatatatg tataaatata tatacataaa
t at at aaaga t at at acat a aat at at athggQ:T ?ﬁ_g&ggata cataaatata tataaatata
t at aaat aga tat ataaata tatat at aaa 0 at at aaata tat at ataaa t at at aaat a
t at aaaaata gatatataaa tatatatata 420 aatatataaa tatatatata aatatatata
aatatataaa tatatatata aatatatata 480 aatatataaa tatatataaa tatataaata
t at at at a tatatataaa tatataaata 540 tatataaata tatataaata tataaatata
tatata A tatataaata tataaatata 600 tatataaata tataaatata taaatatata
tataaatata taaatatata taaatatata 660 taaatatata aatatatata aatatatata
aat at at%#da PuCabiRdlga t at at at aaa 720 tatatataaa tatataaata tatataaata
tatataaata tatataaata tatataaata 780 tataaatata tatataaata taaatatata
t aaat afad2a dat@BAt ata taaatatata 840 taaatat 847 <210> 188 <211> 784
<212> DNA <213> Honpo sapiens Seite 171 SEL PCT 012. ST25 <220> <221>
m sc_bid2drniAR@ixisonesome7Basnapz3onipR! B8998 o3 22 genomi ¢ conti g;
6108986. . 6109769

<400> 189

tatacacata tagagtatat agagtatata tagagtatat ctatagagta tatatgtata 60
tagagtaiat aatacagcct accatatata tagtatacat atatatatac tctatatact 120
atatatatag tgtgtatata tatagtatag accctaccat atatatatat aggagtatat 180
atatatacac actcctacta tatatagtat gtatatagag agtatataga gtatatatac 240
agtatatata cacagtatat atatgccata tatagtatct atatacttat atatagtatg 300
tatctatata cttatatata gtatgtatct atatactata tatagtatgt aictatatac 360

tatatagagt atatatgtat a 381

<210> 180
<211> 507
<212> DNA

<213> Homo sapiens

<220>
<221> misc_difference
<222> {1)..(507}

<223> MAR of chremosome 2 genomic contig; 11097807..11098313

<400> 180
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<400> 188 atttatttat atatttaata tataaaatat atatttaata tataaaatgt atatatatac
60 atatattata tataatacaa tatatattat atataatata tattatatat aatattatat 120
attatattat aatataatat atattatata taatataata tatattatat attattatat 180
ataatataat atatattata tattattata tataatataa tatatattat atattattat 240
atataatata-atatatatta tatattatta tatataatat aatatatatt atatatatat 300
tttatatata taatatataa tatatatatt atatatatat tttatatata taatatataa 360
tatatatatt atatatatat tttatatat eFa(%.E gfa}:tar tatatatt atatatat at 25238
tttatat t aat at at.a at,at a atgt ata taatatgtaa

t at at af aﬁat&f @?g taq%aﬁaﬁ‘%@ta%ﬁ?tﬁaé [éa%d Qt%@c aat atatattata 540

t at aat at at ataatatatattatatagaj a tatttt tat a tatattatat 600

at aat at@t3clairaieialiagataiatag %tii 3‘9 pitet apte %{Eaaf%f atatttatat 660

at aaaatata tatttatata caatgtatat ttatataaat atgtgtttaa tatatgaaat 720

at at at glatatatia ’ﬁiﬁ%tmf&tt%t@@tﬂfgﬁataéﬂttaaiaéa'@ﬁ@taéatﬂ Qad® atatttatat 780 ttaa
784 <210> 189 <211> 381 <212> DNA <213> Honp sapiens Seite 172 SEL PCT
012. STzéaataiapetaatapaatantalad ateipiigt ataztatata Hgtatat®81)248223> MAR of chronpsone
2 genom c contig; 10389032.. 10389412 <400> 189 tatacacata tagagtat at
agagt atammttataajatga’aitatattat%tah@gtamataitata@aata dat8rachhgdfDat at aat acagcct
accatatata tagtatacat atatatatac tctatatact 120 atatatatag tgtgtatata

t at agt atatpatat citberatd attintdtatt stititata dgalidtataiatitddida 360

titttatata attatatata tttatatatt titatataat iatatatatt tatatatitt 420
tatatastta tatatataat ttitatataa atatatataa tittataiaa tittatataa 480

ttataaaata tataattata tataait 507

<210> 191
<211> 329
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(329)

<223> MAR of chromosome 2 genomic contig; 11234628..11234956

<400> 191
ttatagttaa atatataaat ataaaatata cagttttata cagtatatat aaaatataca 60

atatataata cataatacat tagttatata tactatatat actatatata ctacacgtat 120

agtatatata tgaaactata tatatactat acgtgtagta tatatatgaa actatatata 180
tactatacgt glagtatata tatgaaacta tatactatac gtatagtata tatatgaaac 240
tatatatact atatatactt aactataatt gtatatagtt aaaaatataa atataaaata 300
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at at at acac actcctacta tatatagtat gtatatagag agtatataga gtatatatac 240
agtatatata cacagtatat atatgccata tatagtatct atatacttat atatagtatg 300
tatctatata cttatatata gtatgtatt atatactata tatagtatgt atctatatac 360
tatatagagt atatatgtat a 381 <210> 190 <211> 507 <212> DNA <213> Honp

sapi ens <220> <221> m st difference <222> (1)..(507) <223> MAR of
chronosone 2 genom c contig; 11097807..11098313 <400> 190 Seite 173 SEL PCT
012. ST25 aattatatat aatttattat Lgﬁhﬁgﬁéatttataa tatttttata tacatatttt
60 atatatcttt ataattatat attac t X é taatatatat aatatatata 120

at at at Bepgltaasn isiatisel talptadtat att atatatatta gat aatat atataatata 180
tataatatat ataatatata taatatataa tatatattat ataatatata ttatatataa 240
tatatattat atataatata tattatatat aatatal aat atatataata tatataacat 300

at aat asH> dP¢atacata atttatatat aatttttata taattatata tatttatata 360
tfttttatata attatatata tttatatatt tttatataat tatatatatt tatatatttt 420

tatat as®ttr H8dat ataat ttttatataa atatatataa ttttatataa ttttatataa 480
ttataaaata tataattata tataatt 507 <210> 191 <211> 329 <212> DNA <213> Honp
sapi ens21 22 TNA

<213> Homo sapiens

<220>
<221> misc_pinding
<222> {1)..(584)

<223> MAR of chromosome 2 genomic contig, 797844..798427

<400> 192
tattatttta tgitataaat agataaaaat atatactaat atatatgtac ttatatatac GO

alcaatatat aatgtattat fttatactaa cgtatattat atatactagt atataatcta 120
tattatttta tatgttataa atatataata aaatatataa atattitatg catatattaa 180
tatataatat atactaacat gctaatttat atatacttat atataattta tatagtatat 240
aatatataaa tgtatataat acataattta tatatttata tattaatagt ttatatatta 300
gtatatatac taatittata tactaataaa taaattatat aatatataaa ttatataita 360
tagtacataa tatatatiat atagttaaat aactatgtaa ctataatata taactatata 420
tgatatacag tatatataa tataaatttt acatacagtia tataaattat atactataca 480
titatataca tatggtatat aaattatata ctatacatit atatacatat ggtatataaa 540

ttgtatacta tataatgtgt attagtatat atactaatat atac 584

<210> 1903
<211> 363

<212> DNA
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<221> m sc_binding <222> (1).. (329) <223> MAR of chronpbsone 2 genomc
contig; 11234628..11234956 <400> 191 ttatagttaa atat ataaat ataaaatata
cagttttata cagtatatat aaaatataca 60 atatataata cataatacat tagttatata
tactatatat actatatata ctacacgtat 120 agtatatata tgaaactata tatatactat
acgtgtagta tatatatgaa actatatata 180 tactatacgt gtagtatata tatgaaacta
tatactatac gtatagtata tatatgaaac 240 tatatatact atatatactt aactataatt
gtatatagtt aaaaat at aa at at aaaat %IES(Q)B %izt 4 SEL PCT 012. ST25 tacagttaaa
tatattaata tataatagt 329 <210> 9}1 > <212> DNA <213> Hono sapi ens
<220> <22%é> am sc-bhinding <222> (1)..(584) <223> MAR of chronosone 2 genom c
conti g; 47978244TOPGBEDY “<400> 192 tattatttta tgttataaat agataaaaat
atatactaat atatatgtac ttatatatac GD atcaatatat aatgtattat tttatactaa
cgtatattat atatactagt atataatcta 120 tattatttta tatgttataa atatataata
aaatatataa atattttatg catatattaa 180 tatataatat atactaacat gctaatttat

at at act¥2@P>at ataattta tatagtatat 240 aatatataaa tgtatataat acataattta
tatatttata tattaatagt ttatatatta 300 gtatatatac taattttata tactaataaa

t aaat t at22tl > amisatbindiag ttatatatta 360 tagtacataa tatatattat atagttaaat
aactatgtaa ctataatata taactatata 420 tgatatacag ttatatataa tataaatttt

acat acaiZa>t(d).4addx at at actataca 480

<223> MAR of chromosome 2 genomic contig; 1093824..1094186

<400> 193
tatacacaca catatatata cacatatata tacacatata tatatacaca tatatataca 60

catatatata cacgtatata tgtatacaca tatatatgta tatatataca catatataca 120
cacatatata cgtgtatata cgtatatacg tacatatata cgtgtatata cgtataigcy 180
tacatatata cgigtatata cgtatatgcg tacatatata cgtgtatata cgtatatgeg 240
tacatatata cgtgtatata cgtatatgcg tacatatata cgtgtatata cgtatatgeg 300
tacatatata cgtgtatata cgtatatgcg tacatatata cgtgtatata cgtatatgeg 360

tac 383

<210> 194
<211> 545
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(545)

<223> MAR of chromosome 2 genomic contig; 3456187..3456731
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tttatataca tatggtatat aaattatata ctatacattt atatacatat ggtatataaa 540
ttgtatacta tataatgtgt attagtatat atactaatat atac 584 <210> 193 <211> 363
<212> DNA Seite 175 SEL PCT 012. ST25 <213> Honp sapi ens <220> <221>

m sc_binding <222> (1)..(363) <223> MAR of chronbsonme 2 genom c conti g;
1093824..1094186 <400> 193 tatacacaca catatatata cacatatata tacacatata
tatatacaca tatatataca 60 catatatata cacgtatata tgtatacaca tatatatgta
tatatataca catatataca 120 cacg%gﬁbgﬁao,&gf at ata cgtatatacg tacatatata
cgtgtatata cgtatatgcg 180 tac a {gtatata cgtatatgcg tacatatata
cgt gt atﬁé 1@ tatatgcg 12%30 ]Eacat atata cgtgtatata cgt atatgcg tacatatata
cgtgta at qc at tata cgtgtatata cgtatatgcg tacatatata
cgt gtéﬁtétt%?"% t%%*a{aééﬁ t?é'éof'tatt% %ta@éﬁ%gat%ﬁﬁtakz 545 <212> DNA <213>
Hono sapi ens <220> <221> nisc b| ndi ng <222> (5%4’ (545) <223> MAR of
chr onietadatatiptdaifatatadiat agtataéitsat@@ataagawamt Ge 176

attataatat attatattat aatatatatt atattaitat atattataat ataatatata 180

itataatata taitatatia taattiatat attatatata ttataatata tattatatta 240
tatatatatt tatattataa tatatattat tatatattat atattataat ttatattata 300
ttacaatata tattataaat atatatatta taftataaat atatattttt atattacaat 360
atatattata aatatatatt ttatattaca atatatatta teaatatata tattatatta 420
caatatatat tataaatata tattatatta caatatatat tatatlataa tatatattta 480
tatatgatat attatatita atatattata taacataata tataatatat aatatattaa 540

fataa 545

¥

<210> 195
<211> 356
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(356)

<223> MAR of chromosome 2 genomic contig; 5001567..5001922

<400> 195
tataaaatat atgttatata tataatatat attatataat atataatata tataatatat 60

aaaatatata aaatatataa talataatat aatatataat atatataata tatagaatat 120
atataatata azatatatat aatatataat atafataata tataatacat ataatatata 180
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SEL PCT 012 _ST25 <400> 194 tattataata tatatttata tattataata tataatatat
tatatattta tatattataa 60 tatatattat attatatatt tatatattat aatatatatt

atattataat atatatttat 120 attataatat attatattat aatatatatt atattattat
atattataat ataatatata 180 ttataatata tattatatta taatttatat attatatata
ttataatata tattatatta 240 tatatatatt tatattataa tatatattat tatatattat
atattataat ttatattata 300 ttacaatata tattataaat atatatatta tattat aaat

atatatttft atattataat 360 atat att ttatattaca atatatatta

t aaat at 420 t atta caat at at at
tatatt gﬁi@a%@ﬁé@%ﬁléta& g tatﬁgﬁattgggﬁaq%t tg? gh%tt%ag‘}a ?th ata taacat aata

t at aat a 195 11> 6 <212> DNA <213>
Hono sﬁ%&éﬂg t%@%éaatgéﬁgtqw gia %f’] ﬁf(j'a i%géga?tf <223> MAR of
chronosone 2 genom c conti %({) . 5001922 <400> g t at aaaat at

atgtt aﬁsgpgaqaé% sataceset a&?@&g?ttaa HocedpdalPat at aaaat at at a

aaat at at aa t at at aat at aat at at aat at at ataata tataaaatat 120 atataatata

aaat at at at aatatataat atatataata tataatatat ataatatata 180 Seite 177 SEL PCT
012. ST281G¢t dPGt aat a tat aat atat ataatatata atatataata tataatatat ataatatata
240 atatataata tatataatat ataatatata atatataata tataaatata taaatatata 300

t acacacal > éddacacata tatgcatata tatacatata catgtgtaca tagata 356

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(321)

<223> MAR of chromosome 2 genomic contig; 5457330..5457650

<400> 196
tatacaatat attataaatt atatataatt tatatataat atatattata tatagattat 60

atataattta tataatatat aaattatata taatataaat tatatataat ttatataata 120
tataaattat atattatata aattaaatat aattiatatt atatataaat tatatttaat 180
ttatataata tataaattat atttaattta tatataatat aaattatatt tttatatatt 240

atgtataatt tatatattta facatatata cattataata tattgtatag tatatataat 300

atatagtata tataaageat a 321

<210> 197
<211> 381
<212> DNA

<213> Homo sapiens
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<210> 196 <211> 321 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(321) <223> MAR of chronbsonme 2 genom c contig; 5457330..5457650
<400> 196 tatacaatat attataaatt atatataatt tatatataat atatattata tataaattat
60 atataattta tataatatat aaattatata taatataaat tatatataat ttatataata 120
tataaattat atattatata aattaaatat aatttatatt atatataaat tatatttaat 180
ttatataata tataaattat atttaattta tatataatat aaattatatt tttatatatt 240

atgtataatt tatatattta tacatatat t aat attgtatag tatatataat 300
at at agtata tataaagcat a 321 <21&Eﬁ%{?% 0321‘-%2 61 <212> DNA <213> Hone

sapiens Seite 178 SEL PCT 012. ST25 <220> <221> m sc_binding <222>
(1)..(36280><223> MAR of chronpbsome 2 genomic contig; 8124469..8124829 <400>
197 tatatattat atatattata tatattatat aaattatata taatatgtaa tataaatttt 60
gt aat at 82>t migcabiatlly aaattatata taatatatat taatatatat aatataaatt 120
aatatatata atatataatt atatataatt tatatgatat atataaatat atattatata 180

<222> (1)..(381)

<223> MAR of chromosome 2 genomic contig; 8124469..8124829

<400> 197
tatatataat atatattata tatattatat aaattatata taatatgtaa tataaatttt 60

gtaatataaa ttatatatat aaattatata taatatatat taatatatat aatataaatt 120
aatatatata atatataait atatataalt tatatgatat atataaatat atattatata 180
taaattatat atatcataaa ttatatatca tataaattat atataatata cattatgtac 240
ataatatatg atatataata tataatatat attatatata attatatata tataattata 300
taatatatat aaattataat atataatata tataaattat aatatataat atatataaat 360

t 361

<210> 198
<211> 418
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(418)

<223> MAR of chromosome 2 genomic contig; 11151485..11151902

<4(0> 188
atgtaactat atatatagta tatatagtat atatatacta tatagigigt atatatagta 60
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taaattatat atatcataaa ttatatatca tataaattat atataatata cattatgtac 240
ataatatatg atatataata tataatatat attatatata attatatata tataattata 300

taat atal at aaattataat atataatata tataaattat aatatataat atatataaat 360 t 361
<210> 198 <211> 418 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(418) <223> MAR of chronpbsone 2 genom c contig;
11151485..11151902 <400> 198 atgtaactat atatatagta tatatagtat atatatacta

tatagtgtgt atatatagta 60 Sei tesjelqggﬁlmﬁgﬁ-%éa ST25 tatatatact atatagtgtg
t at at at t t t at t at tat atagtgtat
{at agt drme A A m e g Bl Bl RS o Eead 48 aa (et agtorat

Caft at4gt at a t at agt gt at
at at act gt tataqgtgt, K acatagtata ctatatagta 240  tac tagt acactgtata
gt at at agté%ﬁtaz@ﬁkagﬂ t%@ﬁ@%ﬁﬂ%@%@tﬁ&@?&g@t@éﬁ@gtqtat gtat agtatacata
gtatactata tagtatatag agtatatata cagtatacta 360 tatagfatat agagtatata
t acagt AHavipld Wagiolg atﬁgaétfafgdafﬁﬁ"gﬁ%tta&?@@éﬁfaféatﬂtaﬂi% 789 <211> 394 <212>

DNA <213> Honp sapi ens <220> <221> m sc_binding <222> (1)..(394)
tacatatagt acactgtata gtaiatatag tatagtatat atagtataca tagtatacta 300

tatatagtat agtatacata gtatactata tagtatatag agtatatata cagtatacta 360

tatagtatat agagtatata tacagtatac tatatcgtgt gtatagagta tatataca 418

<210> 198
<211> 394
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{394)

<223> MAR of chromosome 2 genomic contig; 13591477..13591870

<400> 199
ttatatatat tttatatata ttatatatat ttatatata ttatatatat attatatata 60

téttatatat aattatatat aatatatatl aiatatatta tatataatta tatataatat 120
atattatata iatiatatat ataatatata tataatatat atattttata tatgtattat 180
atatattita tatatattat atatattata tatatatitt atatatatta tatittatat 240
atataatata acatatataa tatataatta tatattatat atatattata ttatatataa 300
taiatattat atataatata atatataatt atatatatta tatattttat atatttatat 380
aaaaatiatt ttatattatt ttatatataa atat 394

<210> 200
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<223> MAR of chronosone 2 genomic contig; 13591477..13591870 <400> 199
ttatatatat tttatatata ttatatatat tttatatata ttatatatat attatatata 60
tattatatat aattatatat aatatatatt atatatatta tatataatta tatataatat 120
atattatata tattatatat ataatatata tataatatat atattttata tatgtattat 180
atatatttta tatatattat atatattata tatatatttt atatatatta tattttatat 240
atataatata acatatataa tatataatta tatattatat atatattata ttatatataa 300
tatatattat atataatata atatataat SEatFRtROaeSgEatattttat atatttatat 360
aaaaattatt ttatattatt ttatatataa atat 394 <210> 200 Seite 180 SEL PCT
012. ST2B51452{ga 1194 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng
<222> (1)..(1194) <223> MAR of chronosone 2 genom c contig;
1499682449149Q8017 <400> 200 taatatttat atatacatat aaaatttata tataatatat
aatatttata tatacatata 60 aaatttatat atatatataa tatttatata tacatataaa

atttat %;q§>q§{)‘§%§§§§bslzo atitatatat acatataaaa tttatatata atatataata
tttatat c 180 ttatatataa taaatattta tatatacata taaaatttat
atataattta tatataacat 240 ataatattta tatataaaat ttatatataa catatattta
tatataattt atatataaca 300 tataatattt atatataata tatatttatt tatacaattt
at at at aa tataatactt 360 atatatacat acataattta tatgatatat attatatata
t aat t t & gatatataat 420 atatctaata tatattatat atattatata tattatatat

aatttatata atatatatta 480 tatatataat ttatataata tatatattat atatataatt
t at at a&g2al> dnEcakinadng 540

<222> (1)..(1194)

<223> MAR of chromosome 2 genomic contig; 14996824..14998017

<400> 200
taatatttat atatacatat agaattiata tataatatat aatatttata tatacatata 60

aaattiatat atatatataa tatttatata tacatataaa atitatatat aatatataat 120
atttatatat acatataaaa tttatatata atatataata tttatatata catataaaat 180
ttatatataa taaatatita tatatacata taaaatttat atataattta tatataacat 240
ataatattta tatataaaat ttatatataa catatattta tatataattt atatataaca 300
tataataitt atatataata tatatttatt tatacaattt atatataata tataatactt 360
atatatacat acataattta tatgatatat attatatata taatttatat gatatataat 420
atatctaata tatattatat atattatata tattatatat aatttatata atatatatta 480
tatatataat ttatataata tatatattat atatataatt tatataatat atatattata 540
tatataattt atataatata tattatatat ataatttata taatatatat tatatatata 600
afttatataa tatatattat atataattta tatataacat atittatata catatataat 660
ttatatataa tatatattia catatacata tataattttt atataatata aaatattict 720
atatacatat ataatittta tataatataa aatatticta tatacatata taatttttat 780
ataatatata ittctatata catgtctaat tittatataa tatatattic tatatacata 840
tataattitt atataatata taatatttt atatacataa titttatata atatatattt 900
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tatataattt atataatata tattatatat ataatttata taatatatat tatatatata 600
atttatataa tatatattat atataattta tatataacat attttatata catatataat 660
ttatatataa tatatattta catatacata tataattttt atataatata aaatatttct 720
atatacatat ataattttta tataatataa aatatttcta tatacatata taatttttat 780
ataatatata ttfctatata catgtctaat ttttatataa tatatatttc tatatacata 840
tataattttt atataatata taatattttt atatacataa tttttatata atatatattt 900 Seite
181 SEL PCT 012. ST25 acat at acat té tataatat atatttatat atacatatat
aatttttaca 960  taatatatat tat %E‘%E‘iﬂa‘% - T%’i;m aé bacaaca t at aat at at

acat at é@%ﬁtaiﬁﬂfataﬁﬁﬁﬁtﬁﬁ@& 33%@? glagtiagtigiast a gat at aat gt at acacaa
tatataatat 1080 ttatatatac atatataatt tatatgtaat atatacatat ataatttata

t gt aat Helataiah iatptatgeg dafplpalf alplataese rtgatatai espiaiBieaacidd ataa tttatatgta gtat
1 194 <210> 201 <211> 487 <212> DNA <213> Honp sapi ens <220> <221>

m sc_bittatatacp aceatastatitptotqtagajatatpatstalasread agaipaiads dIB802 genomi c conti g;
14998429. . 14998915 <400> 201 tagtatacat ttacacatac atgtataatt atatgtaata
t at aat tatetatacaintatzatbtatadgtaat etatagpiataisathatatigieatadatcat dicat a tataattata
tataatatat aatgtttaca 120 tatacataca taattatata taatatatat ttaaatatac

at at acamthtgtit ahttabaty tadiBRtattrbijthinatitatbigtogiat at a 8@t t at aga t aat at at at
ttacatatac atatataatt 240 atatataata tataatgttt acatatacat atataattat
atataatata tatttaaata 300 tacatataca attatatata atatatattt acatatgcat

at at aakppi> agat aatata 360 tatttacata tacatatata attatatata atatataata
tttacatata catatataat 420

<211> 487

<212> DNA

<213> Homg sapiens

<220>
<221> misc_binding
<222> (1)..(487)

<223> MAR of chromosome 2 genomic contig; 14998429..14998915

<400> 201
tagtatacat ttacacatac atgtataatt atatgtaata tataatattt acatatataa 60

ttatagataa tatatatita catatacata tataattata tataatatat aatgtttaca 120
tatacataca taattatata taatatatat ttaaatatac atatacaatt atatataata 180
tatatitaca tatgcatata taattaiaga taatatatat ttacatatac atatataatt 240
atatataata tataatgttt acatatacat atataatiat atataatata tatttaaata 300
tacatataca attatatata atatatatit acatatgcat atataattat agataatata 360
tatttacata tacatatata attatatata atatataata tttacatata catatataat 420
gtatatataa tatataétat ttacatatac atatataatt tatatataat atatattata 480
tatatta 487
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gtatatataa tatataatat ttacatatac atatataatt tatatataat atatattata 480
tatatta 487 Seite 182 SEL PCT 012. ST25 <210> 202 <211> 421 <212> DNA <213>
Hono sapi ens <220> <221> misc_binding <222> (1)..(421) <223> MAR of
chronmosone 2 genom c contig; 16562490..16562910 <400> 202 tatatgaata
tatatatgaa tatatacgta tatatgaata tatacatgta tgtatatatg 60 aatatatgta
tatatatgaa tatatatgta tatatgaata tatgtatata tatgaatata 120 tatgtatata
tgtatatata tgaatatata tgtatatatget piat@agegpatatatatg 180 tatatatgta
tatatgtata tatatgaata tatatgtata tatgaatata tatgaatata 240 tatgtatata

tat gaat i tzg?gaat ata tgtgtatata tatgaatata tatgtatata 300 tatgaatata
tgtatatata tatgaatata tatgtatata tgtatatatg aatatatatg 360 tgtatatgaa

t at at at%,p) g%at atatg tgtatatgaa tatatatgaa tatatatgtg 420 t 421 <210> 203
<211> 4 2> DNA <213> Honp sapiens <220> Seite 183 SEL PCT 012. ST25

<221> '<T£1S20>—l6|\p i ng

<213> Homoc sapiens

<220>
<221> misc_binding
<222> (1)..(421)

<223> MAR of chromosome 2 genomic contig; 16562490..16562910

<400> 202
tatatgaata tatatalgaa tatatacgta tatalgaata tatacatgta tgtatatatg 60

aatatatgta tatatatgaa tatatatgta tatatgaata tatgtatata taigaatata 120
tatgtatata tgtatatata tgaatatata {gtatatatg tatatatatg aatatatatg 180

tétatatgta tatatgtata tatatgaata tatatgtata tatgaatata tatgaatata 240
tatgtatata tatgaatata tatgaatata tgigtatata tatgaatata tatgtatata 300
tatgaatata tgtatatata tatgaatata tatgtatata tgtatatatg aatatatatg 360
tgtatatgaa tatatatatg aatatatatg tgtatatgaa tatatatgaa tatataigtg 420

t 421

<210> 203
<211> 479
<212> DNA

<213> Homo sapiens

<220>
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<222> (1)..(479) <223> MAR of chronpbsone 2 genom c conti g,

21592301. . 21592779 <400> 203 tatatgtata cgtatataat atattatata ttatatacgt
gtacgtatat atgtaatata 60 taatgtatat gtacacgtat ataatatata atatattata
tacgtatacg tatacattat 120 atattacata tatacgtata tacgtatata aaatatat gt
atatattata tatacgtata 180 taatatatat fatataatat ataatatata cgtatacata
taatatatta tatatacata 240 ttatatatta tatatttaaa ttatatatta tatcatatat

aatatatatg atataatata 300 taat c t ta atatatatta tatacatata
catatataat atataatata 360 ttat g%@cgbﬁ@c%f% at aatatataat atattatata
cat atacat a tat_a&&)i’{d% 420 aatatattat atacatatac atatataata tataatatat
t at at at %64l t His 79 <210> 204 <211> 870 <212> DNA <213> Honp sapi ens
<220> <221> m sc_binding <222> (1)..(670) <223> MAR of chronobsone 2 genom c
conti g; <225 1H87922558453 <400> 204 tataatatat aatatacata atatgtat at
tttatacaca atataaataa tatacataac 60 Seite 184 SEL PCT 012.ST25 atatatgtat
atttt at a228>t MAR af chronesamatigenoniacantg 16938&t. 2140977920 atattttata
tataatatat atattgtata taataatata taatatatta tattatatat 180 aatatatata
atatatatat aaatatatat tatatataat atgtataata tataatattt 240 tatatataat
atgtataata tatattttat atataataat atgtacaata tatattttat 300 atataat aat
atgt acasd@0=t @Dattttat atataataat atgtacaata tatattttat 360 gtataatatg
t at aat afagdtgiatd tdtatatia atabitatb dtatdtatdttgtdagtathatgtatathat 60 420

taatgtatat gtacacgtat ataatatata atatattata tacgtatacg tatacattat 120

atattacata tatacgtata tacgiatata aaatatatgt atatattata tatacgtata 180

taatatatat tatataatat ataatatata cgtatacata taatatatta tatatacata 240

tiatatatta tatatttaaa ttatatatta tatcatatat aatatatatg atataatata 300

taatatacat atattacata atatatatta tatacatata catatataat atataatata 360

itatatacat atacatatat aatatataat atattatata catatacata tataatatat 420

aatatattat atacatatac atatataata tataatatat tatatataca tattatata 479

<210> 204
<211>= 870
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(870)

<223> MAR of chromosome 2 genomic contig; 22557584..22558453

<400> 204
tataatatat aatatacata atatgtatat tttatacaca atataaataa tatacataac 60
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tacgtatatt ttatatataa tatataatat tttatatata atatataaca ttttatatat 480
aatatataat attatatata ttatatattt tatatataat atatataaat atatatattt 540
tatatataat atattttata tataatatat ataaatatat atattatata taatatattt 600
tatatataat atattttata tataatatat aatatatttt atatattata tataatatat 660
tatatattat atataatata ttatatataa tatataatat ataatatatt atatataata 720
tal aatatat aatatattat atataatata taatatataa tatataatat attatatata 780

at at at aat a t at aat at at aatatttta%E sitla%é%aatataata tataatattt 840

tat at ataat atataatata taatatata <211> 1086 <212> DNA <213>
Hono salptalgtat atlisiela tatpsatilt %tﬁkeéafﬁﬁﬁ'éta%@ atatatedgt (130 (1086) <223> MAR of
chronobsone 2 genom c contig; 30591960..30593045 <400> 205 Seite 185 SEL PCT
012. STQtBﬂ@Qtétt@tﬂataéﬁ ﬁtﬁtﬁﬁﬂ@ttﬁaﬁaﬁt@éﬁ&j@tﬁﬁﬂ tftedateht B8 gactatgtat taaatatatg
60 tatatattat atataaatat ataatatata tttataattt ataattataa atatatttat 120
aat at asgtetatate elaialiaiattaoatatatohtatatetaat atgtainatedateatatijat4d0a t aat aaat at 180
atttctaata tattttatat ttataaatat tttatatata ttatatattt tatatatact 240

at at at tatdtatatbatgtaatattatotitiat sleEaie st bigtatamta @iatdtadgtHilat . attttatata 300
tactatatat tatatattat atattttata tatactatat attatatatt atatatttta 360

t at at astabdatait atjtatdia tath it steddtnbtadabbigtadatd tatdtidtbct380t tattatatat 420
tttatatata ctatatacta tttattatat attttatata |lactatatat tatatattat 480

at at t t yatatdigtaasatatighigiatdtdtatat atdigthet abtaddittatgtat a ttatatatta 540
tatatttata tattatataa tatatattat atatagaata tataatatat attatatata 600

tacgtatatt itatatataa tatataatat tttatatata atatataaca tittatatat 480

aatatataat attatatata ttatatatit tatatataat atatataaat atatatattt 540

tatatataat atattttata tataatatat ataaatatat atattatata taatatattt 600

tatatataat atattitata tataatatat aatatattit atatatiata tataatatat 680

tatatattat atataatata tiatatataa tatataatat ataatatatt atatataata 720

tataatatat aatatattat atataatata taatatataa tatataatat attatatata 780

atatataata tgtaatatat aatattttat atataatata taatataata tataatattt 840

tatatataat atataatata taatatataa 870

<210> 205
<211> 1086
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(1086)

<223> MAR of chromosome 2 genomic contig; 30591960..30593045

<400> 205
Seite 185



atataatata atatatatta tataaaatat atataatata taaaatatat aatatatgat 660
atatataata tatattctat atttatacat atatatttaa tattatatta atatataatt 720
atatattatc atatgtaata atagatataa tatgtaatat ataaattata attatatatt 780
aatattatat attatttaat atgtatattt acacatatat taattattaa atatatatat 840
ttaatatatt aaatattatg tattaaatat atataatata tttataaata ttttatatat 900
aatatataca tatattaaca tatatgtata tatgtatata ttatatataa cattatatat 960

attatgttac atatactata ttttatatgéEE@%a‘t 2gtatattata tgttacatat 1020

aat at at C iﬂﬁ cat at atatagta 1080

t at at ag%&gg%taaiéif&z{a%%g&@%ﬁ@%ﬁg@ta @e}ﬁa}tg iaﬂ@ I-@trm sapiens c¢220> Seite
186 SE 012. ST 1> (406) <223> MAR of
chronot%ﬁﬁtg"f %@'ﬁ‘@ﬂfeg Wﬁ‘% &ﬁgéﬁg@tagﬁ&gefﬁgﬁt& J480> 206 attataaata
tatattatag atattagala ttata atatat ta atatatatta 60 tagatattat

agat at é@@? f@tt@é‘?a tttétqt?tg’lt&g%{azqtc aatogjatedipatagpkt at% 120 tagatattat
agatataata tatattatag atattataga tataatat at attatagata 180 ttatagatat

aat at adiictaata agHetat gatataa{aétﬂéqtatgia drfatollt tadatataght #48gat a 240 ttatagat at

tatatatatt atagatataa tatatattat agatattata gatatagata 300 ttatagatat

aat at attatatiata tejtataiat atadetatciataiaita satagiatatattiiatpda at308t ag 360 atataatata

tattatagat ataagatata ttatagatat tacaga 406 <210> 207 <211> 797
tactatatat tatatattat atattttata tatactatat attatatatt atatatitta 360

tatatactat atactattta tiatatattt tatatatact atatactatt tattatatat 420
tttatatata ctatatacta tttattatat attttatata tactatatat tatatattat 480
atattitata tataatatat atttattata tattitatat attatatata ttatatatta 540
tatatitata tattatataa tatatattat atatagaata tataatatat attatatata 600
atataatata atatatatta tataaaatat atataatata taaaatatat aatatatgat 660
atatataata tatattctat atttatacat atatatitaa tattatatta atatataatt 720
atatattatc atatgtaata atagatataa tatgtaatat ataaattata attatatatt 780
aatattatat attafttaat atgtatattt acacatatat taattattaa atatatatat 840
ttaatatatt aaatattatg tattaaatat atataatata tttataaata ttttatatat 900
aatatataca tatattaaca tatatgtata tatgtatata tlatatataa cattatatat 960
attatgttac atatactata tittatatgt tacatatact atatattata tgttacatat 1020
aatatatata acatatatta taatatgtaa catattatat ataacatata atatatagta 1080

tatata 1086

<210> 206
<211> 406
<212> DNA

<213> Homo sapiens

<220>
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<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(797)
<223> MAR of chronosone 2 genom c contig; 36271745..36272541 <400> 207
at at aaacat atacgtatat acacatatat acaaatacat atatacatat attatatata 60
tgtatatata ttatattata catatattat atatatatta tattatacat atatacatac 120 Seite
187 SEL PCT 012. ST25 acacat aaac atattacata catatacaaa ttatacacat atacatatat
acatatatgt 180 atatacatac attatatata aatatatgta tataaaatgt acattatata
tacatatata 240 ttatgtataa atasgt pbg m@atpppcat aatatatatt tatagatatg
atatatataa 300 tatatatgta tacatatata catatatgta tatataatgt acattataca
tacat a a ﬁg%c bi,ﬁﬁ.igat ataa atgttatata tataatataa atatatataa tatataatat
atactttata —factatatat aatatatata atatgatata acatatacta tatatactat
at at aa% éﬁo(mtpgct atatat actgtatata atatataata taatatatac tatatatact

0

aaat at< cataatat aatatatact atatataata tataatatat aatatagtat

at at actgt.a 60 taataatt acatattata.t t ttat ataattatta
t at at ax44% g’ﬁ% 0{ 5178?1939@? %%?Q%F&PE"Q-g‘ﬁ&é@@@@@@%@ft aga at at ataatg
tatatatatg 720 tacatatata atgtatatat gtatacatta tataaactat atataaacat

tatattatat 780 aaacattata tataaac 797 <210> 208 <291> 423 <212> DNA <213>

Hono sapi ens <220> <221> m sc_bi ndi ng
<400> 206

attataaata tatattatag atattagata ttatagatat aatatatata atatatatta 60
tagatatiat agatatagat ataatagata ttatagatat tatagatata atatatatta 120
tagatattat agatataata tatatiatag ataitataga tataatatat attatagata 180
ttatagatat aatatatatt atagatataa tatatattat agatattata gatatagata 240
ttatagatat {atatatatt atagatataa tatatatiat agatattata gatatagata 300
ttatagatal aatatatatt atagatatta tagatataat atatattata gatattatag 360

atataatata tattatagat ataagatata ttatagatat tacaga 406

<210> 207
<211> 797
<212> DNA

<213> Homo sapiens

<220>
<Z221> misc_binding
<222> {1)..(797)

<223> MAR of chromosome 2 genomic contig;, 36271745..36272541

<400> 207
atataaacat atacgiatat acacatatat acaaatacat atatacatat attatatata 60

fgtatatata ttatatiata catatattat atatatatta tattatacat atatacatac 120
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<222> (1)..(423) <223> MAR of chronpbsone 2 genom c contig;
36498521. .36498943 <400> 208 tattatatta tatatttaat attatatatt taatatatta
tatatttaat attatatatt 60 taatatatta tatatttaat attatatatt taatatatta
tatatttaat attatatata 120 Seite 188 SEL PCT 012. ST25 taatatatta tatatttaat
attatatata taatattata tatataatat tatatattta 180 atattatata tataatatta
tatatataat atattatata tttagtatta tgtatttaat 240 atattatata tttagtatta
tgtatttaat atattattta tttagtattarci alcat 42810 atattattta tttagtatta

data

00
o AT ORI et A 0
304 <212> < i < > > i i <222>
(1).. (%@%‘3&%@%{%@ %&%@%ﬁ%@g?@g&%@%ﬁ@8&#’%;—9@@1%8391. .37180194
<400> 209
50 at SREERD P Ag R BRI Ea 2 Al AR S0 Aot 300t ca tat atattat 1 20
atatcatata tgtgtatata tatcatatat tatatatcat atatatgt%t atatatcata 180

t at at t iaiell Wcalatain satalrigialelataalohpcalieiica tagataarcd av§lt gt at atat ¢ 240

atatatcata tataacatat atatgtgtat atatcatata tataacatat atcatatatg 300 tgta
304 <2tetatziag algitatata tataatataa atatatataa tatataatat atactitata 420

téotatatat aatatatata atatgatata acatatacta tatatactat atataatata 480
tactatatat actgfatata atatataata taatatatac tatatatact aaatataata 540
tacataatat aatatatact atatataata tataatatat aatatagtat atatactata 600
tataataatt acatattata tatiatacat tatatattat ataattatta tatataatta 660

tatattacat actttgtata taatgtaaat atacattaga atatataatg tatata{atg 720
tacatatata atgtatatat gtatacatta tataaactat atataaacat tatattatat 780

aaacatiaia tataaac 797

<210> 208
<211> 423
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(423)

<223> MAR of chromosome 2 genomic contig; 36498521.,36488943

<400> 208
tattatatia tatatttaat attatatatt taatatatta tatatttaat attatatatt 60

iaatataita tatatitaat attatatatt taatatatta tatatttaat attatatata 120
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<211> 693 Seite 189 SEL PCT 012.ST25 <212> DNA <213> Hono sapiens <220>
<221> rnisc binding <222> (1)..(693) <223> MAR of chronbsone 2 genom c
contig; 38440448..38441140 <400> 210 tatatattct tttatatatt atatataata
tatattcttt tatatattat atatagtata 60 tattctttta tatattatat atagtatata
ttcttttata tattatatat agtatatatt 120 cttttatata ttatatatag tatatattct
tttatatatt atatatagta tatattcttt 180 tatatattat atatagtata tattctttta
tatattatat atataatata tattcttttgR24cThabEOat at ataatatata ttcttttata
tatt at ah abi-AatabilAt hislldis %ﬁéﬁatggagatafaieﬁ%&h?&t‘f@ lgpatatata atatacaaaa

tatatataga ttttatatat agattattac at aat agaat atataatata ttatatataa
Latatt %%‘Fa‘&? Tafafle ﬁ?ﬁﬁ%gﬁ bffleeotfiaf %‘aga% 245t at aat tatatatata
't at ot SRS ot Bl fafafte %@*ﬂtﬁ%i%@?% @@ta ataatal ataltalatt
595 35%3@%15&?5% B A S e B AE S Ene Seite 100 StL PCT

012. ST25, <2
ttatatattg tataﬁtaat atattatata tttattatat attatatata attatatatt 420

taa 423

<210> 209
<211> 304
<212> DNA

<213> Homao sapiens

<220>
<221> misc_binding
<222> (1)..(304)

<223> MAR of chromosome 2 genamic contig; 37179891..37180194

<400> 209
gtgtatatat atcatatata ttatatcata tatatgtgta tatatatcat atattatatc 60

atatatatgt gtatatatat catatataia tcatataigt gtatatatca {atatattat 120
atatcatata tgtgtatata tatcatatat tatatatcat atataigtgt atatatcata 180
tatattatat atatctcata tgtgtatata tatcatatat aatatatatg tgtatatatc 240
atatatcata tataacatat atatgigtat atatcatata tataacatat atcatataty 300

tgta 304

<210> 210

<211> 693
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<221> misc_binding <222> (1)..(471) <223> MAR of chronpbsone 2 genom c
contig; 38887582..38888052 <400> 211 aacatatata ctatatatat tatatactat
attatatatt atatatataa acatatatac 60 tatatataat atataaacat attatatta

acatgatata gataaacata tatattatat 120 ataatataga taaaatatgt tatatataat
ataatgtata gacatatatt atatatacat 180 atattctaca tatattatat atatattcta
cacatattat attatatata catatattct 240 acatatatta tatatacata tattotacat

atattatata tacatatatt ctacatat acséggcﬁi@tﬁ%cat atattatata tacatatatt
at agat at at aat at at aaa cat at at aat atta at ataatatata taataatatt

atataat%&ggﬁtaatatt atatcttata 420 tataaataat atatatattt tatatatata
atattat t SVt aatat a 471 <210> 212 <211> 1221 <212> DNA <213> Hama
sapi ens <220> <221> mi sc.-binding <222> (1)..(1221) <223> MAR of
chr omoste~2HEBWoRI®Scont i g; 43885944. . 43887164 Seite 191 SEL PCT 012. ST25
<400> 212 catataaaca tatattatat gtaacatata aacatattat atgtaacata taatatataa
60 tatataaaca tatattttat atattatatg ttacatataa tatataatat ataaacatat 120
attatatatt atatgtaaca tataatatat aatatataaa catatatttt atatataata 180
tat aaacetZ@>ttttatatat aatatataaa catattttat atataatata taaacatata 240
ttttatatat aatatataaa catattttat atataatata taaacatata ttttatataa 300
t at at aasi2d >t atisabatlaly at aat at at a aaagt at ata at at aaatat atataatata 360

<222> (1)..(693)

<223> MAR of chromosome 2 genomic contig; 38440448..38441140

<400> 210
tatatattct tttatatatt atatataata tatattctit tatataftat atatagtata 60

faticttita tatattatat atagtatata ticttttata tattatatat agtatatatt 120
citttatata ttatatatag tatatattct titatatait atatatagta tatattcttt 180
tatatattat atatagtata tattciitta tatattatat atataatata tattctttta 240
tatatcatat ataatatata ticttitata tattatatat aatatatatt cttttatata 300
ttatatatca tgtatatata atatacaaaa tatatataga tittatatat agattattac 360
ataatagaat atattatata itatatataa tatatacata atatataata ttatataiga 420
tataatatat atcatatata tcatataata tatattatat atcatatatt atatataata 480
atatatagat tatatataat tatatatata atatatataa ttatatatat tatctatata 540
tagataatat atataattat atataatata ttatatagat tatatataat tatattatat 600
acaaaatcta tatataatat atattatatt atatataata tacataacta tataaaaaat 660

ataatatata atatatataa tatataatat ata 693

<210> 211
<211> 471
<212> DNA

<213> Homao sapiens
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aacat at at a at at aaat at at at aaaata taaacatatg taatatataa acatatatta 420
tat at aat at ataaacatat attatacgta caatatataa acatatattg tacgtacaat 480

at at aaacat atattatacg tacaatatat aaacatatat tatacgtaca atatataaac 540
atatattata cgtacaatat ataaacatat attatacgta caatatataa acatatatta 600
tacgt acaat atataaacat atattatacg tacaatatat aaacatatat tatacgtaca 660

at at at aaac atatattata cgtacaatat ataaacatat attatacgta caataaacat 720
atattatacg tacaatatat aaacatatakefgh@fgiaegogtatataaac atatattata 780
cgtacaat at ataaacatat attgtacgta caatatataa acatatatta tatgtataat 840

at at aaacat ataatatata atatatatta tatatatgtt tattatatat gtttatatat 900
tatatataac atatattatt atattatata tgtttatata ttatatatta tataatatat 960
atgtttq%gb)attatatatt atataatata tatgtttata tattatatat tatataatat 1020
atatgtt atattatata ttatataata tatatgttta tatattatat attatataat 1080
atatatgtt% at_at;{_t gta tattatataa tatatatgtt tatatattat atattatata 1140

at at at 5241” tPIgt-RRFNS tatattatat aatatatatg tttatatatt atataaataa 1200
taaacttaca tattttatta a 1221 <210> 213 <211> 543 <212> DNA Seite 192 SEL
PCT 01>283251).48A8> Honp sapi ens <220> <221> misc binding <222> (1)..(543)
<223> MAR of chronpbsone 2 genomi c contig; 4581 B200., 45818742 <400> 213

t at gt at<d€3d> tfdsRdchianesase daengniaeeitigt REB7HERa88RH082t at atttat a 60
catgtatata tatatatata tatttataca tgtatatata tacatatata tttatacatg 120
tatatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 180

<400> 211
aacatatata ctatatatat tatatactat attatatatt atatatataa acatatatac 60

tatatataat atataaacat attatattat acatgatata gataaacata tatattatat 120
ataatataga taaaatatgt tatatataat ataatgtata gacatatatt atatatacat 180
atatfctaca tatattatat atatattcta cacatatiat aftatatata catatattct 240
acafatatta tatatacata tatictacat atattatata tacatatatt ctacatatac 300
atatatacat atattatata tacatatatt atagatatat aatatataaa catatataat 360
attaftatat ataatatata taataatatt atatastata taataatatt atatcttata 420

tataaataat atatatattt tatatatata atattatata tatataatat a 471

<210> 212
<211> 1221
212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(1221)

<223> MAR of chromosome 2 genomic contig; 43885944,.43887164
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tgtatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 240
tgtatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 300
tgtatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 360
tgtatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 420
tgtatatata catgtatatt tatacatgta tgtatatata catgtatatt tatacatgta 480
tgtatatata catgtatatt tatacatgta tgtatatata catgtatatt tatacatgta 540

543 <210> 214 <211> 463 <212> sapi ens <220> <221>
mi sc/binding Seite 193 SEL PCT SEDPCTA TS EEs? (1)..(463) <223> MAR of

chrormg&i@ §1 enom c contig; 47055478..47055940 <400> 214
at at aca tacacat at atacaf at aa tacacacata tttacatata .60
t at acatHpFapeR ﬁtaa@aé%agt@%a&?g’t %ﬁcétaétéf 6@%@@% @é‘%ag‘?té‘?ac %01 20
cat at acaca cat atataca tatatacaca tatatacaca tatacacata 180
t at acateéataaacadaeiittat alattatalg Hecatataa delgtanial haacaiatat & 240
tatacacata tatacacata tacatatata cacatatata cacatatata 300
cat at agttatatati@talytetgs datpatatatasiatacacataatiit atatataaivac 8@ 360
tatacacata tatacatatg tatacacata tatacacata tacatatata 420

at acat acat

t acacacat a
t at at acaca
t at acacaca
cat at at aca
cat at at'aca
tatacatatg
cat acacat a

tac

t at acgtatzachiatijtagatat aatotataamcalotitatatatdasBta@bosataisb 24011> 2482 <212> DNA

tittatatat aatatataaa catattttat atataatata taaacatata ttttatataa 300
tatataaaca tataatatat ataatatata asagtatata atataaatat atataatata 360
aacatatata atataaatat atataaaata taaacatatg taatatataa acatatatta 420
tatataatat ataaacatat attatacgta caatatataa acatatatig tacgtacaat 480
atataaacat atattatacg tacaatatat aaacatatat tatacgtaca atatataaac 540
atatattata cgtacaatat ataaacatat attatacgta caatatataa acatatatta 600
tacgtacaat atataaacat atatlatacg tacaatatat aaacatatat tatacgtaca 660
atatataaac atatattata cgtacaatat ataaacatat attatacgta caataaacat 720
atattatacg tacaatatat aaacatatat tatacgtaca atatataaac atatattata 780
cgtacaatat ataaacatat atigtacgta caatatataa acatatatta tatgtataat 840
atataaacat ataatatata atatatatta tatatatgtt tattatatat gittatatat 900
tatatataac atatattatt atattatata tgtttatata tiatatatta tataatatat 960
atgtttatat attatatalt atataatata tatgtitata taftatatat tatataatat 1020
atatgtitat ataitatata ttatataata tatatgttta tatattatat attatataat 1080
atatatgitt atatattata tattatataa tatatatgtt tatatattat atattatata 1140
atatatatgt ttatatatta tatattatat aatafatatg titatatatt atataaataa 1200

taaacttaca tattttatta a 1221

<210> 213
<211> 543

<212> DNA
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<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(2482) <223> MAR of

chronobsone 2 genornic contig; 47492696..47495177 <400> 215 aatatatata
aaatatatta tattctatgt aatatataga atatataaaa tatattctat 60 atattatata
gaatatatat tttataatat atattattta tatattttta tatatttata 120 Seite 194 SEL
PCT 012.ST25 ttatttatat atttatatat aatttatata atttatacat ataatttata
tataatttat 180 ataaattata tatataattt atatataatt tatatataat ttatataaat
tatatatata 240 atttatatat aatt t at ataatttata tataatttat
ataattttta 300 tatataattt atattgf%té'gf%?_r?ﬁ éﬁ-lta%ttt ttatatataa tttat at aat
atatata{zagp%go aattetatata taatttatat aatttatata tataatttat atataattta
t at aat t 420M%aPREPaatt tatatataat ttatataatt tatatatata atttatatat
aatttatata 480 atttatatat ataatttata cataatttat ataatttala tatataattt
atataattta 540 tatatataat ttatatatat aatttatata atttatatat atgatttata
taatttatat 600 atataattta tataatttat atatataaat tatatatata atttttatat
aatttat@28”660 tttataattt atatatttat ataatttata tatttataat ttatatattt
atataattta 720 tatatttata atttatatat ttatataatt tatatataat tattcatata
tttat at®d>78kBc_bindoigt ataa ttatttatat attcatatat aatttatata tttatatata
atttatatat 840 aattatttac atatttatat atttatatat aatttatata tatttatata
t aat t t at222>9010..(54Bpaaat at a t aat at at aa tat ataatat tatastagat aaaatatata
ctatatatta 960 tatattttac attatattta atattatatg tataatttta tatcatatat
aat at at<2¢>102R ofathadrabsdraa 2tdanvatiatodtig; 4681 3a00AKU5At8R4 gt ata tataatttta
tatcatatat 1080 aatatatatg gtatatataa ttttatatca tatataatat atgatatata
attttatatc 1140 atataatata tattatatat aattttatat ctacatatta tatattatat
atacaatttt 1200 atatctatct ataatatata ttatatatac aattttatat ctatataata

t at at t atgln>1269
tatgtatata tacatatata iitatacatg tatatatgta tatatacata tatatttata 60

catgtatata tatacatata tatitataca tgtatatata tacatatata tttatacatg 120
tatatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 180
tgtatatata catatatatt tatacatgta igtatatata catatatatt tatacatgta 240
tgtatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 300
totatatata catatatatt tatacatgta igtatatata catatatatt tatacatgta 360
totatatata catatatatt tatacatgta tgtatatata catatatatt tatacatgta 420
totatatata catgtatatt tatacatgia tgtatatata catgtatatt tatacatgta 480
igtatatata catgtatatt tatacatgta tgtatatata catgtatatt tatacatgta 540

tac ' 543

<210> 214
<211> 463
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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atacttttat attatatata aaatgtatat tatatatact tttatattat atataaaatg 1320
tatattatat ataattttat tttatatata aaatgtatat tatatataat tttattttat 1380
atataaaatg tatattatat ataattttat tttatatata aaatgtatat tatatataat 1440
tttattttat atataaaatg tatattatat ataattttat tttatataaa aaatgtatat 1500
tatatataat tttatattat atataatatg tatattatat ataattttat attatatata 1560
atatgtatat tatatataat tttatattat atataatatg tatattatat ataattttat 1620 Seite
195 SEL PCT 012. ST25 attatat at a gf|apgir ?t -ﬁ%t atataat tttgtattat atataatatg
tatattatat 1680 ataattttat attatatata a % atat tatatataat tttatattat
at at aat >é§ 46§ tattatat ataattttat attatatata atatgtatat tatatataat
tttatat 1 0( ataatatg tatattatat ataattttat attatatata aaatgtatat

tatatata&{3 1@% t{ttatattat t at aat at Zé%g@a [g tﬁttat attatatata
at at gt at ardrasade Zedidne 2attd, 220 67@ 2% atat ataatctiar
attatatata 1980 aaatgtatat tatatatatt atatataaaa tgtatattat atatattata
tataaaatgt 2040 atattatata tattatatat aaaatgtata ttatatatat tatatataaa
atgtatatta 2100 tgtatattat atataatgta tattatgtat attatatata atgtatatta
t at at aat0>226b atattatata taat gtatat tatataatat atattatata ftataatata

t aat at sjasatacai @tatpcatat alecacatat slecalatRedacacacaleditacatela atblat at att acat at't
atatataata 2280 tattatatat tatattaaat atatatttta tatattatat attatatatt

at at aadatacazaiptatacatada tacatatata cacatataln satgrataspdatatatacat t Mt t atatattata
ttaaatatat 2400 attttatata taatatatat aatatataat atataaaata tatattatat
at t at attatatac246 @atadaddcatcatatbiagt tatbtcat atadsta2d@Ptastboata21680<211> 539 <212>
DNA <213> Honb sapi ens <220> <221> m sc_bi nding

tatacacaca tatacatata tacacatata tacatatata catatataca cacatataca 240

catatataca tatacacata tatacacata tacatatata cacatatata cacatatata 300

catatataca catatataca tatatacaca tatatacaca catatacaca tatatacata 360

tatacatatg tatacacata tatacatatg tatacacata tatacacata tacatatata 420

catacacata tatacgtata tatgtgtata tatacacata tac 463

<210> 215
<211> 2482
<212> DNA

<213> Homo sapiens

<220>
<221> mis¢_binding
<222> (1)..(2482)

<223> MAR of chromoscme 2 genomic contig; 47492696..47495177

<400> 215
aatatatata aaatatatia tattctatgt aatatataga atatataaaa tatattctat 60

ataitatata gaatatatat tttataatat atattattta tatattttta tatatttata 120
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<222> (1)..(539) <223> MAR of chronpbsone 2 genom c contig;
47561069. . 47561607 Seite 196 SEL PCT 012. ST25 <400> 216 aacagaaa
tatcact aat at at aat aat atataacagt aatatatcat taatatataa 60 tatatcatta
gtatataata ttaatatata ttaatatata atatatcata tacaatatta 120 atatatatta
atatataata atatattatt aatgtataat agtaatataa tatattatca 180 atatatatta
Ctaatatata ataatatatc gttaatatat aatagatcat taatatataa 240 tgttaatata
ttatgaatag ataatatatc agtatataagg aatatatta 300 tatattattt

e AL SN aecaea 20 tlsataratg
oLt ot L AL ASELALL A LR 400 sacotinala

336 <212> DNA < > Honp . s ens, ,<220> <2 c_binding <222>
(1). (§§t§'}af%tz%ég~afﬁ/m@t8¥ta@ﬁP%ﬁﬂ%@wﬁa’f%f&@%ﬁ? fﬁéon%f? 52853648. . 52853983
<400> 217 tatatacata aaatatatat attttatata tatacat aat at at at at gt atattttatg
60 t ataidigpitt aataipatbiatataettiaialntag Halatan alatetaial t3RG%ttttat atatatataa 120
tatacat ata aaatatacat acataaaata tacatgtata ttttatgtat atataatata 180
t at at adatitetais faniitajabaatiateta datietaletaattia tataagiajt a‘fﬁhtt aatatacatg 240 Seite
197 SEL PCT 012ST25

atatataatt tatatataat ttatataatt tatatatata atttatatat aatttatata 480

atttatatat ataatttata cataatttat ataatttata tatataatit atataattta 540
tatatataat ttatatatat aatttatata atitatatat atgatttata taatttatat 600
atataatita tataatitat atatataaat tatatatata atitttatat aatitatata 660
titataatt! atatatitat ataatitata tatttataat ttatatatit atataattta 720
tataittata atitatatat ttatataatt tatatataat tattcatata tttatataat 780
ttacatataa ttatitatat attcatatat aatttatata titatatata atftatatat 840
aattatttac atatttatat atttatatat aatitatata {atttatata taatttataa 900
ataaaatata taatatataa tatataatat tataatagat aaaatatata ctatatatta 860
tatatittac attatatita atattatatg tataatttta tatcatatat aatatataty 1020
atatatataa ttttatatca tatataatat atatggtata tataattita tatcatatat 1080
aatatatatg gtatatataa tttiatatca tatataatat atgatatata atttiatatc 1140
atataatata tattatatat aattttatat ctacatatta tatattatat atacaatttt 1200
atatctatct ataatatata tiatatatac aattttatat clatataata tatattatat 1260
atactittat at{atatata aaatgtatat tatatatact titatattat atataaaatg 1320
tatat{atat ataattttat titatatata aaatgtatat tatatataat ittatittat 1380
atataaaatg tatattatat ataatittat tttatatata aaatgtatat tatatataat 1440
titatittat atataaaatq tatattatat ataatittat {ttatataaa aaatgtatat 1500
tatatataat titatattat atataataty tatattatat ataattttat attatatata 1560
atatgtatat tatatataat tttatattat atataataty tatattatat ataattttat 1620
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tatgttatat atattacatg tatattatat ataatataca tataaatttt aaatttagtg 300
tatattacat gtatattata tataatatat gtatat 336 <210> 218 <211> 406 <212> DNA
<213> Honp sapi ens <220> <221> m scThinding <222> (1)..(406) <223> MAR of
chronosone 2 genom c contig; 54866263..54866668 <400> 213 tacgtatata
aaaatgtata tttacatata taaaataaat attttatata cgtatataaa 60 atatatattt
attttatata cgtatataaa atatttattt tatatatgta tataaaatat 120 ttattttata

tacatgtata ttaaatatat atttatata %ﬁggﬂg?iat at atta 180 tatacatgta

t at aaaat,at atatta tatata 240 atatatatta

t at agatHRiPtR A %?aaiﬁa\%? tﬁf‘gﬁtﬁg dialqalalg deta a 300 tatagatata

t aaaat at at  atattatata t at aa t tatat 360 tataaaat at

2t at at (P QLT AR ADaER e e ﬁ%etaa@aoi%ég 211> 1450 <212> DA
<213> Hono sapiens Seite 198 SEL PCT 012. ST25 <220> <221> mi sc_bi nd| ng
<222> (tat)attataiats@tt&@tzegtatmn apiaiabiakasirat ftagtinsnil808ont i g;

55113305..55114756 <400> 219
atataatatg tatattatat ataattitat attatatata aaaigtatat tatatataat 1860

titatattat atataataty tatattatat ataattttat attatatata atatgtatat 1220
tatatataat titatatiat atataaaatg tatattatat ataattttat attatatata 1980
aaatgtatat tatatatatt atatataaaa tgtatattat atatattata tataaaatgt 2040
atattatata tattatatat aaaatgtata ttatatatat tatatataaa atgtatatta 2100
tgtatattat atataatgta tattatgtat attatatata atgtatatta tatataatat 2160
atattatata taatgtatat tatataatat atattatata ttataatata taatatacat 2220
tatatattac atattatata taatatafta {atattatat attacatatt atatataata 2280
tattatatat tatattaaat atatattita tatattatat attatatatt atataaaata 2340
tatatattat atattatata aaatatatat atatiatatt atatatiata ttaaatatat 2400
éttttatata taatatatat aatatataat atataaaata fatattatat attatatata 2460

aéttatatat attatatata aa 2482

<210> 2186
<211> 539
<212> DNA

<213> Homo sapiens

<220>
<221> misc_pinding
<222> (1)..(539)

<223> MAR of chromasome 2 genomic contig; 47561069.. 47561607
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ateatatata atatatattg tatattatat tattatatat tatatattat taaatatata 60
tattatatta tatattatat aatatatatt atatataata atatagaata tataattata 120
tattatatta tatattatat aatatatatt atatataata atatagaata tataattata 180
tattatacta tatattatat aatatatatt atatataata atatagaata tataattata 240
tattatataa tatgtgaata atgtaatata taattatatt aittacatat tatataatat 300
ataattatat tatalaatat ataattatat tatttgtata ttatatataa catatacatt 360
atattatata taatataatt atatataat attatata taattatata 420
at at aat at a t aat at acat aat at at aats%ta% gtgﬁ g?&? 2tI":Ellat at acat aat at aatat 480

at attat&bgg ataata tatataatat aatataatat aatgtataat ataattatat 540
attatata ta ag aa{a%tt%?t tat?tttt at at.ta a_t{C g{ag‘iﬁz%a{aéaa t at at gt aa 600
t t aat at?RaroErEHAICACER! plRlaR aa) Fipteataglastajgica 4% a %t tatataat 660

ataatataat tatattatat tatataatat atatatatta tataatataa tataattata 720
tt at at daeicatie Aiaatattaaiaiciattealptelr alataicaledacqaletiat J28 tataattata 780
taatataata tgattatata atatattatg talattatat attatatatt gtattatgta B40
t at t at &tetdtagtaciatatacda atgtattalt aatowtasd eotaetataa talettaicat at80 at gtatatta 900
tatattatat attatattat gtataatata ttatgtatgt tatatataat ataaattata 960
tt at at tatatatigtclaaiatata ataatetalsgiteatataitaatagedent taatetptan at2d0at at at aat a 1020
taaagtatat attatgtata ttatatataa tataaagtat atattatgta tattatatat 1080

aat at adgifgatatb dtatddata g atcatdsfcaighitabbbatt 2dta@abtagitatb b at30 tgtatattat 1140 Seite
199 SEL PCT 012. ST25 atataatata aagtatatat tatgtatatt atatataata taaagtatat

at t at gtiafa@tatiiZaathtad batatitam thabkadgtahttaitatdniataat 2840t at at aat at aaagt
atatattatg 1260 tatattatat ataatataaa gtatatatta tgtatattat atataatata

aagt at atatatdd 2R gthpdtciatiahts lacataattathRasgiabel aspat gtata ttatatataa
tataaagtat 1380 atattatgta tattatatat aatataaagt atatattata tgttataaat

t at at atyjisiiatdidfiatalal abfkitbit sAdttal4a acatlidat ZA8catagl 128602

aacattaata atatataata atgttaatat attattatat tatatatiaa tatataata 539

<210> 217
<211> 336
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(338)

<223> MAR of chromosome 2 genomic contig: 52853648..52853983

<400> 217
tatatacata aaatatatat aftttatata tatacataat atatatatgt atatittaty 60

tatatatcta taatatatat aatataataa aatatacata tatatittat atatatataa 120
tatacatata aaatatacat acataaaata tacatgtata tittatgtat atataatata 180
tatataaaat atac'atgtat attttatata tataatatac atgtataatt aatatacatg 240
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<212> DNA <213> Honp sapiens <220> <221> m sc_binding <222> (1)..(502)
<223> MAR of chronosone 2 genom c contig; 56350637..56351138 <400> 220
atatattata gaaatataaa tatatagata tatctatata ttatagaaat at aaat atat 60
agatatatct atatattata gaaatataaa tatatagata tatctatata ttatagaaat 120

at aaat at at agatatacct atatattata gaaatataaa tatatagata tacotatata 180
ttat agaaat ataaatatat agatatacct atatattata gaaatataaa tatatagata 240

tatctatata ttatagaaat ataaatatalg g‘% ﬁat attata gaaat at aaa ggg
gaant atBRLCT i@ﬁ%@ﬁ@ia@hﬁ%ﬁéﬁéﬁéﬁ% i@aﬁ@@ WG JE Soatatatac

%ggta t agatatatac 420
aacatatatq tta t atctatatat c ataaca ttatatatct 480 Seite
200 sttt inaion teRlaa de@ ot ancas ara 105802 <2105 291 <2115 794
<212> DNA <213> Honp sapi ens <220> <221> m sc bi nd| ng <222> (1)..(794)
<223> MAR of chronosone 2 genom c contig; 57051633..57052426 <400> 221
aact at £240>adt%t attat atagttatac tatatatact atattatata gttatataac 60

tattatataa ctgtattata tagttatata actattatat aactgtatta tatagttata 120
<211> 406

<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(406)

<223> MAR of chromosome 2 genomic contig; 54866263..54866668

<400> 218
tacgtatata aaaatgtata {ttacatata taaaataaat atittatata cgtatataaa 60

atatatattt attttatata cgtatataaa atatttattt tatatatgta tataaaatat 120
ttattttata tacatgtata ttaaatatat atttatatat gtatataaaa atatatatta 180
tafacatgta tataaaatat atattatata tgtatataaa aatatataig tatataaaat 240
atatatatta tatagatata taaaatatat attatataga tatataaaat atatatatta 300

tatagatata taaaatatat atattatata gatatataaa atatatatat tatatagata 360

tataaaatat atatattata tagatatata aaatatatat attata 406

<210> 218
<211> 1452
<212> DNA

<213> Hemo sapiens
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t aact at
gttat at

at at agt

aactatacta tataactgta ttatatagtt

tat ataactgtat tatatagtta tataactata ttatataact gtgttatata 180
att atataactat attatataac tgtattatat agttatatat tatataacta 240
tattatataa ctgtattata tagttatata ttatataact atattatata actgtattat 300
atagttatat attatataac tgtattatat agttataaaa ctatattata taactgtatt 360
tat aaaactacta tataactgta ttatataatt ataaaattat actatataac 420
tgtattatat agttataaaa ctatactato taactgtatt atatagttat aaaactatac 480

tatataactg tattatatag ttat aaagc%%ﬂgzgg?ﬁr ctgtattat atagttatat 540

ctatataac tgtattatat 600

agttat aazgg ttatattata taactgtatt atatagttat ataactatat tatataactg 660

tatt at at

t at aact

201 SEL*

<213> Hono sapiens <220> <221> m sc_binding <222> (1).

chr onos@#8> 2(14didpd)c contig; 57069272..57069571

ttatataact atattatata agtgtattat atagttatat aactatatta 720
945a ttataca tt atataactat attatataac tgtattatat acttatataa 780 Seite
&r OEs_ MBI ctatattata taac 794 <210> 222 <211> 300 <212> DNA

.(300) <223> MAR of

<400> 222 acacat acat

atatgtatat atgcacacac atatatatgt atat atacac atacatatat 60 gt at at at ac
at at at gt2af> avlABgrf abemaesana Raaorat acrtigabat! F0ac &b hat4i56120 gt ct ct at at
atacacatac acatatgtat atacatatat gtgtatatat acacaatcat 180 atatgtatat
acat at at ac acat at acac aaacatatat gtatatacat atatgtatat 240 acatatatac
acat atacac aaacatatat gtatatacat atatgtatat acatacacaa 300 <210> 223

<400> 219
ataatalata atatatatty tatattatat tattatatat tatatatiat taaatatata 60

tattatatta tatattatat aatatatatt atatataata atatagaata tataattata 120
tattatatta tatattatat aatatatatt atataiaata afatagaata tataattata 180
taﬂatacta tatatiatat aatatatatt atatataata atatagaata tataattata 240
tattatataa {atgtgaata atgtaatata taattatatt atttacatat tatataatat 300
ataattatat tatataatat ataaitatat tattigtata ttatatataa catatacatt 360
ataftatata taatataalt atatataatt aattataaat taattatata taattatata 420
atataatata taatatacat aatatataat atataataca taatatacat aatataatat 480
atattatata taatataata tatataatat aatataatat aatgtataat ataattatat 540
attatatata atatataatg tiatataatt atattatalt atataatiaa ttatatgtaa 600
tiaatataat ataattatta tatataattt ittatataat ataatatata attatataat 660
ataatataat tatattatat tatataatat atatatatia tataatataa tataattata 720
ttatataatt atataatata atataatiat atattatatt atataataaa tataattata 780
taatataata {gattatata atatattatg tatattatat attatatatt gtattatgta 840
tattatatat tatatattat gtatattata tattatgtat attatatatt atgtatatta 900
tatattatat attatattat gtataatata ttatgtatgt tatatataat ataaatiata 960
ttatatatta tgtatatiat atataaatta tattatatat tatgtatatt atatataata 1020
taaagiatat aftatgtata ttatatataa tataaagtat atattatgta tattatatat 1080
aatataaagt atatattatg tatattatat ataatataaa glatatatia tgtatattat 1140
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<211> 370 <212> DNA <213> Honp sapiens <220> <221> m sc_binding <222>
(1)..(370) Seite 202 SEL PCT 012. ST25 <223> MAR of chronbsone 2 genom c
contig; 57235143..57235512 <400> 223 tatttttata tataactata tatattttat
atataaatta tatatatgat catatatata 60 atcatatata taatcatata tgattatata
tgatcatata tatatttata tatataatta 120 tatatactta tatataatta tatatatatt
tatatatata attatgtata cttatatata 180 tttatatata taattatata tacaatttat

atatataatt atatataatt tatatat aa?EgéQCTg)a}g§?ﬁat a aattatatat aagtatatat
aattatatat atgtttatat ,ataatta Q t t ta t aat at at aact at

at at aat%t%iﬁa@fzg@%%ta&ﬂ%ff%siﬁ%aﬁaifi?fa @c}aai‘qtﬁé??é a‘%ﬁaf§78%@210> 224 <211> 306
<212> DNA <213> Honp, sapi ens, ,<220> <221> m sc bi nd] <222> (1)..(306)
<223> M&t@taﬁeaéﬁﬁaa%@taﬁ@%ﬂt%%Fﬂiﬁﬂ%%ak%ﬁ{?%?‘%%%fﬁs.1 693430 <400> 224
tacgtatata cacgtataaa tataaatata tacatgtata tac%t atata catgtataaa 60

t at aaatialetiatehalpaiitaraipiigttatoietattabatgianatzia aagiaiaieat 13373] tatatacgta 120

tatacatgta taaatatata tatatgtata tacgtatata catgtataaa tatatataca 180
tatgtatatt atatataata taaagtatat attaigtata ttatatataa tataaagtat 1380

astattatgta tattatatat aatataaagt atatattata tgttataaat tatatattgt 1440

tatatattat at 1452

<210> 220
<211> 802
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(502)

<223> MAR of chromosome 2 genomic contig; 56350637..56351138

<400> 220
atatattata gaaatataaa tatatagata tatctatata tatagaaat ataaatatat 60

agatatatct atatattata gaaatataaa tatatagata tatctatata ftatagaaat 120
ataaatatat agatatacct atatattata gaaatataaa tatatagata tacctatata 180
ttatagaaat ataaatatat agatatacct atatatiata gaaatataaa tatatagata 240
tatctatata ttatagaaat ataaatatat agatatatct atatattata gaaatataaa 300
tatatagata tatctatata ttatagaaat ataaatatat agatatatct atatattata 360
gaaatataaa tatatagata tatctatata ttatagaaat ataaatatat agatatatac 420
aacatataty ttacataita tatattatat atctatatat ctatataaca ttatatatct 480
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tgtatatacg tatgttgtgt atacatacaa atctgtacat atataaatat atgttgtgtg 240 Seite
203 SEL PCT 012.8T25 tatatataca tctatacatg tgtatgcgta tatatgtata tgtatatata
gtatatataa 300 tacatg 306 <210> 225 <211> 500 <212> DNA <213> Hono
sapi ens <220> <221> msc_binding <222> (1). (500) <223> MAR of chronosone
2 genom c contig; 59810331..59810830 <400> 225 tttattatat gtaatatata
ttgtattatt atatatatta tatataatat atattgtatt 60 attatatata ttatatataa
tatatattgt attattatat atattatatasr:te tgtattatta tatatattat

at at aat gt [t atatatatt at ttattatata ttatat at at
tatatt %%tqt%ta&g?cg%@%téttatatata ttatattatg5 40 tattatatat tatattatat
atattatatt atatattata tattatatta tatatattat 300 attatatatt atatattata
tftatatatat tatattatat atattatata ttatatatta 360 tatatattat atattatata
ttat at afat?™t dehtattat atataatata tattatatta 420 ttatataata ttatatatta
tatatattat atattatata taatatatat tatattatta 480 tataatatta tatattatat 500
<210> 29411><294> 565 <212> DNA Seite 204 SEL PCT 012.ST25 <213> Honp
sapi ens
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(794)

<223> MAR of chromosome 2 genomic contig; 57051633..57062426

<400> 221
aactatatat actatattat stagtiatac tatatatact atattatata gttatataac 60

tatt_atataa cigtattata tagftatata actattatat aactgtatta tatagttata 120
taactattat ataactgtat tatatagtta tataactata ttatataact gtgtiatata 180
gttatatalt atataactat attatataac tgtattatat agitatatat tatataacta 240
téttatataa ctgtattata tagttatata ttatataact atattatata acigtattat 300
atagitatat attatataac tgtattatat agtiataaaa ctatattata taactgtatt 360
atatagttat aaaactacta tataactgta ttatataatt ataaaattat actatataac 420
tgtattatat agttataaaa ctatactata taactgtatt atatagttat aaaactatac 480
tatataacty tattatatag ttataaagct atactatata actgtattat atagttatat 540
aactatacta {ataactgia ttatatagtt ataaaactat actatataac tgtattatat 600
agttataaaa ttatattata taactgtatt atatagttat ataactatat tatataacty 660
tattatatag ttatataact atattatata agtgtattat atagttatat aactatatta 720
tataactgta ttatacagit atataactat aftatataac tgtattatat acttatataa 780
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<220>
genomi

at at aa
tattgt
t acaat
at agta
at aaat
tgtata
tgtaca
tacgta
565 <2
m sc_bi
chrono
at at aa
tatata
at at at

<221> m sc_binding <222> (1),.(565) <223> MAR of chronosone 2
c contig; 59974589..59975153 <400> 226 atatatgtat aatatgtata
tatgtatata ttatgtatat gttatatatg taatatatgt 60 atgtatatat tatatatcat
tata taatgtgtat atatgtatat atgtatgtat 120 acatgtatat actatgtata

atat attatatatg tatatataca tatacatata 180 taatatatac
atat acatgtatat tatatacgat atatacatat 240 atattatata

tata aatgtataca tacatacatag qu@pgt{grst-rzg 0 atatatgtat
q éttqqé?%%%at ata tatacatata taaatgt cat acgt aca
t gtata tatgtgcata cat at at g 420 tat at acat a
tata cgtatatatg tacatatgta catatacgta 480 tatatgtaca
t tgtacatatg tacatatacg tatatatgta 540 catatgtaca
raaly A

atatattata
caat at at ac
at at gt at ac
tatacgtata
tatgtacata
tat gt acat a
tatatacata tatat

<211> 427 <212> DNA <213> Hono sapiens <220> <221>
inding Seite 205 SEL PCT 012. ST25 <222> (1)..(427) <223> NMAR of
b~ Ogﬁ)enon‘i c contig; 60605573..60605999 <400> 227 tatat aat gt

t a tatagatata gat at agat a tatattttat ataatatata 60
& tatata tattatatat tttatataat atatatatta 120

ataa tatataat‘at atatattata tatattttat ataatatata 180
<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(300)

<223> MAR of chromosome 2 genomic contig; 57069272..57069571

<400> 222
acacatacat atatgtatat atgcacacac atatatatgt atatatacac atacatatat 60

gtatatatac atatatgtat atacgcacat acatatatgt atatatacac gtacatatat 120
gtctetatat atacacatac acatatgtat atacatatat gtgtatatat acacaatcat 180
atatgtatat acatatatac acatatacac aaacatatat gtatatacat atatgtatat 240

acatatatac acatatacac aaacatatat gtatatacat atatgtatat acatacacaa 300

<210> 223
<211> 370
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding

<222> (1)..(370)
Seite 202

ttatatatta

tataaatt at



tttaatatta tctattatat attttatata atatatattt tatataatat ataatatata 240
atatatattt tacataatat ataatatata atacgtatta tatataatat ataatacgta 300
ttttatataa tatataatac gtattatata taatacgtat tatatattat ataatatata 360
atacgtatta tataatatac gtaattatat tttattataa tacgtattat atattatata 420
atatata 427 <210> 228 <211> 1199 <212> DNA <213> Honp sapi ens <220> <221>
m sc_binding <222> (1)..(1199) <223> MAR of chronbsone 2 genom c contig;
61229949. . 61231147 <400> 228 OSEL At g2 8rpgaat gt a t at at aat gt at at acat at

at acat at at aaagtatata 60 tataatatat acatatataa agtatatata taatatatac

at at at agagh tmﬁtoﬁ‘fc%@mc;s%%e 5 bﬁ&n%%nﬁ? 18%25—@'@@5@ atacat at at aaagtata
tat aat atat acat at at aa agt ata ata tcatafatac atatataaag tatatatata
atatat acat atatacatat ataaagtata tataacatat 240 atacatatat aaagtatata
taacatatat acatatataa agtatatata taatatatac 300 atatatacat atal aaagta

t at at ag&% ??%t acatat atacagtata tataacatat 360 atacatatat acagtatata

t aacat tat.a aLat atacag tat at at aac
at at at atg ?3@3@5@@‘?@%‘% a%aﬁag%@%%@%tcé‘ tﬂ’@g"‘ &Qt atacat gaagt at at a
taacat a t C,a a.tat af 540, at tatat acatgaagta
tatatad 5[3 %FZ?%E%‘@EQ tgﬁ‘h&%ﬁéﬁ%@@ﬁa@?&% %‘tﬁééﬁata tat ac at at at acat
at at aaagta taacatatac atatatacat atataaagta 660 tatataatat ataacatata

cat at atHAGCHA Riaeata tntelatalt ialatalataatinidiels eitatatate 8yt at at a t aat at at aa

catatacata tataaagtat atataatata tacatatata 780
tttatatata taatlatata tacaatttat atatataatt atatataatt tatatataat 240

tatatatata aattatatat aagtatatat aattatatat atgtitatat ataattatat 300
atataaatga talgtataat atataactat atataattat atataaatat atatatagat 360

tttatatata 370

<210> 224
<211> 306
<212> DNA

<213> Homo sapiens

<220~
<221> misc_binding
<222> (1)..(306)

<223> MAR of chromosome 2 genomic contig; 57693125..57693430

<400> 224
tacgtatata cacgtataaa tatasatata tacatgtata tacgtatata catgtataaa 60

tataaatata tatatgtata tacgtatata catgtataaa tatatatatg tatatacgta 120
tatacatgta taaatatata tatatgtata tacgtatata catgtataaa tatatataca 180
tgtatatacy tatgttgtgt atacatacaa atctgtacat atatacatat atgttgtgtg 240
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catatataaa gtatatataa tatatatata catatataaa gtatatataa tatatataca 840
tatatacata tataaagtat atataatata tatacatata taaagtatat ataatatata 900
tacatatata catatataaa gtatatataa tatatataca tatatacata tataaagtat 960
atataatata tatacatata tacatatata aagtatatat aatatatata catatataca 1020
tat at aaagt atatataata tatatacata tatacatata taaagtatat ataatatata 1080
tacatatata catatataaa gtatatataa tatgtataca tatatacata tataaagtat 1140
atataatatg tatacatata tacatat at grgutppap &r28t aatatgta tacatatat 1199 <210>

229 <2 . _ at 1 <
S ]taagé:%ltg%éé%g al%tgg@t%?%a@?%gg%ﬁg%%aﬁ%gﬁé <38d> nisc binding Seite

207 SEL P MAR of chronosone 2 genom c
conti g; [[ﬁa% 81058..62181511 <400> 229 tgygatatcat atattatata tgatatatat
tatgtatata®atacatatta tatataataa 60 atatttatta tatatgatat atattatgta
tataatacat attatatata ataaatatat 120 attatattat atataataaa tatatattat
attat at<§{1g> atattt atatataaat 180 atattatata taaatatata ttatatataa
aatattt t atatat aaatatatat 240 tatatataaa tatttatata ttatatataa
atatttatat :étatatata aatatttata 300 tattatatat aaaatatatt atatatatta

t at at attat” Oé)[tatata taatatattt 360 aatatataat atataaacat atattatata
taatatat aa acatatataa atatatttat 420 atataataga taaaaatata tataatatat ataa
454 <21332230NA<211> 658 <212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{500)

<223> MAR of chromosome 2 genomic contig; 59810331..59810830

<400> 225
titattatat gtaatatata ttgtattatt atatatatta tatataatat atatigtatt 60

altatatata ttatatataa tatatattgt attattatat atattatata taatatatat 120
tgtattatta tatatattat atataatata tattgtatat tatatatatt atatattata 180
ttattatata ttatatatat tatattatta tatattatat attatatata ttatattata 240
tattatatat tatattatat atattatatt atatatiata tattatatta tatatattat 300
attatatatt atatattata ttatatatat tatattatat atattatata ttatatatta 360
tatatattat atattatata ttatatatat tatatattat atataatata tattatatta <420
tatataata ttatatatta tatatattat atattatata taatatatat tatattatta 480

tataatatta tatattatat 500

<210> 226
<211> 565

<212> DNA
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<213> Hono sapiens <220> <221> m sc_binding <222> (1)..(658) <223> MAR of
chronpsonme 2 genomic contig; 62190919..62191576 <400> 230 t at at acaca
actatatata taactatata tatacaacta tatatacaac tatatatata 60 actatatata
taactatata taactatata tataactata tataactata tatataacta 120 Seite 208 SEL
PCT 012. ST25 tatatataac tatatataac tatatatata actatatata actatatata
actatatata 180 taactatata tataactata tatataacta tatatataac tatatatact
atatatataa 240 ctatatatat ata®BEsP@QT (AagPast at at at at at aa ct at at at aa
ctatatatat 300 ataactatat atataactat atatatataa ctatatatat aactatat at

at at aagi1ab B6fo @brihgt aact atatatatat aactatatat aactatatat atataactat

at at at aact 420 atatatatat aactatatat ataactatat atatataact atatatataa
ctatatatat 480 ataactatat atataactat atatataact atatatataa ctatatatat
ataactatat 540 atataactat atatatataa ctatatatat aactatatat ataactatat

at ata%?@% 600 atatatataa ctatatatat aactatatat atataactat atatataact

at at at 58 <210> 231 <211> 1486 <212> DNA <213> Honop sapi ens <220>
<221> razac bi ndbng. <222> (1)..(1486) <223> MAR of chronpbsone 2 genomic
conti g:e8338 827 "E89385612 <400> 231 attatateta atctattata tattatatct
aat acaéﬁ t> ﬂs..{%g%}aatc tattgtatat 60

<223> MAR of chromosome 2 genomic contig; 59974589..569975153

<400> 226
atatatgtat aatatgtata tatgtatata ttatgtatat gttatatatg taatatatgt 60

atgtatatat tatatatcat atataatata taatgtgtat atatgtatat atgtatgtat 120
acatgtatat actatgtata tattgtatat attatatatg tatatataca tatacatata 180
taatatatac atatattata tacaatatat acaigtatat tatatacgat atatacatat 240
atattatata caatatatac atagtatata aatgtataca tacatacata tatacatatt 300
atatatgtat atatgtatac ataaatgtat atataatata tatacatata taaatgtata 360
catacgiaca tatacgtata tgtatatgca tatatgtata tatgtgcata catatatatg 420
tatatacata tatgtacata tgtacatata cgtatatatg tacatatgta catatacgta 480
tatatgtaca tatgtacata tacgtatata tgtacatatg tacatatacg tatatatgta 540

cafatgtaca tatatacata tatat 565

<210> 227
<211> 427
<212> DNA

<213> Homao sapiens

<220>

<2271> misc_binding
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tatatctaat atataatata ttatatataa tatattatat attatatatt atatacaata 120
tattatatat tatataatat ataatatatt atatataata tattatatct aatatattac 180
atattatatc taatctatta tagatataat atgtaatata ttatatatta tatctaatag 240
atattagata taatatataa tatattatta atataatata ttagatataa tatataatat 300 Seite
209 SEL PCT 012. ST25 aataatatat aatatatatt attggtaata tataatatat aattaataat
atatattata 360 tataattatt atgaataata tatcatatat aatatctagt atattatata
ttaataacat 420 ataaatatta tattgg} agT @gatgpeata ttaatattat attaataata
tataatatac 480 taatattata ttaataatat ataatatact aatattatat taataatata

t aat at aga. Zgg 4ﬁpattat att aataatatat aatatactaa tattatatta ataatatata

at at act aat tatattaa taatatataa tatacaata tattaagaat atataatata

Caatat sees 300 AR0RR oo 2RpRAE APEOBIS BRI O Lot at taat &

ttatcaattt 780 aataatattg attatatatt atatattata tattatatat tatatattat
atattatata 840 ttatatatta ataatatata ttagatataa tataatatat taataatata
t aagat at tataatatat taataatata tattagatat aatataatat attaataata
tatatta ag at aat at aat atattaataa {_tatatta tat tata atatattaat
aat at af#eigatph giptasiges htta%ﬁa%?&tfésa‘?taai %?étaéﬁ%t @‘it gt aa tat aat at at
taataatata 1080 tatta t aatataatat attaataata tat attagat gt aat at aat
at at t afiel@tatteitatptaatat 3fg @tﬂg@aéﬁa&tt%ttttt%tﬂ*aa%&%t@@ﬁ@%t 188t atatatt agatgtaata
taatatatta 1200 ataatatata ttagatgtaa tataatatat taatatatat tagatgtaat

at aat ataisaattp elntatatasdatadeatat atet @ﬁtﬁi@tﬂa‘i@taﬁfﬁ@a tt&ht aat at att agat at a
atataatata 1320 ttaataatat ataagatata atataatata ttaataatat ataagatata

at at aattHatatiE38Mittatat adttatatastatdtatidatabaed abbadaintn a2d0aat aat at at att agat a
tataatatat 1440 taataatata tattagatat ctaatatcta ttagatatct aataga 1486
<210> 2BRata@iltheatadtit akditatatadMAcytatta tatataatat ataatacgta 300

ttitatataa tatataatac gtattatata taatacgtat tatatattat ataatatata 360

atacgiatia tataatatac gtaattatat titattataa tacqtattat atattatata 420

atatata 427

<210> 228
<211> 1199
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..{1199)

<223> MAR of chromosome 2 genomic contig; 61229949..61231147

<400> 228
gtatacatat ataaagtgta tatataatgt atatacatat atacatatat aaagtatata 60

tataatatat acatatataa agtatatata taatatatac atatataaag tatatataat 120
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<213> Hono sapiens Seite 210 SEL PCT 012. ST25 <220> <221> m sc_bi ndf ng
<222> (1)..(333) <223> MAR of chronobsone 2 genom c contig;

62538649. . 62538981 <400> 232 ttatatatat tatatatata tattttatat atatattata
tatatatttt atatatatat 60 tatatatata ttttatatat atattatata tatattttat
atatatatta tatatatatt 120 ttatatatat tatatatata ttttatatat attatatata
tattttatat atatattata 180 tatatatttt atatatatat tatatatata ttttatatat
atattatata tatattttat 240 atatgtpir bfp atragatt ttatatatat attatatata

35 ot gkt Ao et o el gt L1 25 0
52525 SRS YR A AT SRR I 2%, o st v
el 0GR SRS L
22l 8 LIS Al hatesl A L LU 0. 0] L 2 L eaeatate

atacatatat acagtatata taacatatat acatatatac agtatatata acatatatac 420

atatatacag tatatataac atatatacat atatacatga agtatatata acatatatac 480

atatatacat gaagtatata taacatatat acatatatac atgaagtata tataacatat 540

atacatatat acatgaagta tatataacat atatacatat atacatatat aaagtatata 600

iaacatatac atatatacat atataaagta taacatatac atatatacat atataaagta 660

tatataatat ataacatata catatataaa gtatatataa tatataacat atacatatat 720

aaagtatata taatatataa catatacata tataaagtat atataatata tacatatata 780

catatataaa giatatataa {atatatata catatataaa gtatatataa tatatataca 840

tatatacata tataaagtat atataatata tatacatata taaagtatat ataatatata 800

tacatatata cata{ataaa gtatatataa tatatataca tatatacata tataaagtat 960

atataatata tatacatata tacatatata aagtatatat aatatatata catatataca 1020

tatataaagt atatataata tatatacata tatacatata taaagtatat ataatatata 1080

tacatatata catatataaa gtatatataa {atgtataca tatatacata tataaagtat 1140

atataatatg tatacatata tacatatata aagtatatat ataatatgta tacatatat 1199

<210> 228
<211> 454
<212> DNA

<213> Homo sapiens

<220>

<221> misc_hinding
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tftttaatata taaaatatat atattatata ttttaatata taaaatatat atattttata 300
tttatatata taaatatata tattatatat tttaatatat aaaatatata tattatatat 360
tttaatatat aaaatatata tattatatat tttaatatat aaaatatata tattatatat 420
tttaatatat ataaaatata tatattatat attttatata tattaaatat atattttata 480
234 <211> 302 <212> DNA <213> Honp sapi ens <220> <221> m sc_bi ndi ng

(D). genom ¢ contig; 63935480..63935781

. (302) <223> MAR of chronosone 2

<210>
<222>

<400> 234 at at at at aa at at at at atSElaPCat ataHTagat at at at aattat atat agat at at at
60 attctatatt ctatatatat ataatatata atatataaat tatatataga atatatatta 120

tatat ag@patr @jt@s4tata ttatatataa tatatatatt atatatatta tatataatat 180
atatattata tatattatat ataatttata tatattatat atagaatata tattatatat 240

agaat abaga MARIFlcHréRobanal A§aemmidlapayBE 181088 24 2P&! 1at agaat ata 300

302

to

<210> 235 <211> 407 Seifte 212 S PCT 012. ST25 <212> DNA <213> Hono
sapi ens <220> <221> misc_binding <222> (1)..(407) <223> MAR of chronosone
2 genom c contig; 63935888..63936294 '

<400> 229
tatatatcat atattatata tgatatatat tatgtatata atacatatta tatataataa 60

atatttatta tatatgatét atattatgta tataatacat atiatatata ataaatatat 120
attatatiat atataataaa tatatattat attatatata atatatattt atatataaat 180
atattatata taaatatata ttatatataa aatatitata tattatatat aaatatatat 240
tatatataaa tatttatata tiatatataa atatttatat attatatata aatatttata 300
tattatatat aaaatatatt atatatatta tatatattat atattatata taatatattt 360
aatatataat atataaacat atattatata taatatataa acatatataa atataittat 420

atataataga taaaaatata tataatatat ataa 454

<210> 230
<211> 658
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(658)

<223> MAR of chromosome 2 genomic contig; 62190919..62191576

<400> 230
tatatacaca actatatata tgactatata tatacaacta tatatacaac tatatatata 60

actatatata taactatata taactatala tataactata tataactata tatataacta 120
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<400> 235 tataatatat taatataata tatagacagt atataatata atatacagac agtat at aat
60 atacagacag tatataatat ataatattat atataatatt atatataata ttatataata 120
tattatatta tatatattat ataatatatt atattatata taatatatgt aatattatat 180
attatattat acataatata ttatatataa tatattatat ataatattat atatattata 240
tataatatat ataataataa tattataata tataatatat aatagtacag tatatattat 300
atatataatt ctatatataa tatatagaat tctatctatt tataatatat atagaattct 360

at at at aat a tat aat at ac agaatt ct atggt ptatg@terimt agaa 407 <210> 236 <211> 302

<212> {MiafadéSatatziBBc SRBIRND actdlita adidlata tathiatsli Mpo <222> (1)..(302)
<223> MAR of chronosone 2 genom c contig; 66958350. 66958651 Sei te 213 SEL

PCT Olgeihina tat498mt4 eRaldbitdtalaRith@iAb & Aath B eh atﬂt{)t atatatattg
t at at at aat gtatattata 60 tatattatat atatatgtat attatatata ttgtatatat

at gt at t gtat atatatacac
ot ot qolgufat 1?5‘?%9{3%%“& a;"%@faq%%t%%‘% &’tgtat acg?g@ atat acat at at ac
aattttt aca, t at.a a tata tatacacata
tat gt gf’%?gta agtagqt%%g@i %@tgtﬁ%cgg‘%ﬂ%&%@éa%% fi@ <212> DNA <213> Homo
sapt e ngtatataact atatatatat aactatatat aactatatat atataactat atatataact 420
atatatatat aactatatat ataactatat atatataact atatatataa ctatatatat 480
ataactatat atataactat atatataact atatatataa ctatatatat ataactatat 540

atataactat atatatataa ctatatatat aactatatat ataactatat atataactat 600

atatatataa ctatatatat aactatatat atataactat atatataact atatatat 658

<210> 231
<211> 1486
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(1486)

<223> MAR of chromosome 2 genomic contig; 62384127..62385612

<400> 231
attatatcta atctattata tattatatct aatacatatt atatctaate tattgtatat 60

tatatctaat atataatata ttatatataa tatattatat attatatatt atatacaata 120
tattatatat tatataatat ataatatatt atatataata tattatatct aatatattac 180
atattatatc taatctatta tagatataat atgtaatata ttatatatta tatctaatag 240
ata_ttagata taatatataa tatatiatia atataatata ttagatataa tatataatat 300
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<220> <221> m sc_binding <222> (1)..(651) <223> MAR of chronobsone 2 genom c
contig; 68307125..68307775 <400> 237 gatattatat attgtatata ttatatatgt
atataatata ctattatata ttatatatgt 60 atataatttt attaatatat atattatatt
atattatata ttatattata ttatattata 120 tatataatat taatattata tattattata
tattatatta tattaatatt atatatatat 180 aatatatata atatatataa tagtattata
tataatatat ataatagtat tatatattat 240 atatatataa tactattata tatattatat
ataatagtat tatatatatt atatatatagR0@cTipaoistisata tataatatat actattatat

aat at ah a3 athEsdatbid atithAblaAAA G aHaaldt SidtaPRh_ R 012. ST25 tat aatacta

ttatatataa tatatataat actattatat ataatatata taatactatt 420 atatataata

tat at agkac Al Ahabe R AbFLALR A ARNEAEALAIAIAR 3D 480 tataalacta

ttat atataa tata at at ataatt taatat ataatagtat 540 catat at aat

o220 gt BB UL A BB 00, 2110
<223 RS LR AR SV B L AR A AT e aSGaa. BBR03600  <400> 236
AR e PR e R S AN IR R

attatattaa taatatataa tatactaata tattaagaat atataatata ctaatatatt 660

aagaatatat aatatactaa tattatatta ataatatata tttatattaa taatatatta 720

attattatta attaattatt aataattata taatattgat tatattaata ttatcaatit 780

aataatatty attatatatt atatattata tattatatat tatatattat atattatata 840

ttatatatta ataatatata ttagatataa tataatatat {aataatata taagatataa 900

tataatatat taataatata taltagatat aatataatat attaataata tatattagat 960

ataatataat atattaataa tatatatiag atataatata atatattaat aatatatatt 1020

agatgtaata taatatatta ataatatata ttagatgtaa tataatatat taataatata 1080

tattagatgt aatataatat attaataata tatattagat gtaatataat atattaataa 1140

tatatattag atgtaatata atatattaat aatatatatt agatgtaata taatatatta 1200

ataatatata ttagatgtaa tataatatat taatatatat tagatgtaat ataatatatt 1260

aataatatat attagatata atataatata ttaataatat attagatata atataatata 1320

ttaataatat ataagatata atataatata ttaataatat ataagatata atataatata 1380

ttaataatat ataagatata atataatata ttaataatat atattagata tataatatat 1440

taataatata tattagatat ctaatatcta ttagatatct aataga 1486

<210> 232
<211> 333
<212> DNA

<213> Homo sapiens
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taatgtttat atatataatg tatatatata atgtttatat atataatgtg tatatataat 180
gtttatatat ataatgtgta tatataatgt ttatatataa tgtgtatata taatgtttat 240
atatataatg tgtatatata atgtttatat atataatgtg tatatataat gtttatatat 300
ataatgtgta tatatataat gtttatatat ataatgtgta tatatataat gtttatatat 360

ataat gt 367 <210> 239 <211> 499 Seite 215 SEL PCT 012. ST25 <212> DNA <213>
Hono sapiens <220> <221> m sc_binding <222> (1)..(499) <223> MAR of
chronosone 2 genomic contig; 41GH4IPCH1973T25<400> 239 ataatatgta tatatattat
attatatatt atattacata ttatatatta tattacatat 60 tatatattta tatattacat

attat akgpg. atattttata ttatatatta tatcatatat 120 atgttatgca ttatataata
cataatatat tatatatgat ataatatata ttatatatta 180 ttatatataa tataaftaat

at attapgﬁf,trﬁ;g{:agimﬁg tatattatgt tataatatat 240 aatatatatt atataattat
ataatatatt atgtattata taatatatat tatgttataa 300 tatattatat tatatatatt

at at at g%?é> t(ﬁ g@ﬁ;ata atgtatatta tatataatac 360 ataatatatt atatattata
tattattf{ra talfaatatat tatataatgt gatatattat 420 ataatatatt atataacata

05821 28 AR oA, b oo oLttt o0

<400> 232
tiatatatat tatatatata tattttatat atatattata tatatatitt atatatatat 60

tatatatata {ittatatat atattatata tatattttat atatatatta tatatatatt 120
itatatatat tatatatata ttttatatat attatatata tatittatat atatattata 180
tatatatttt atatatatat tatatatata ttftatatat atattatata tatattttat 240

atatatatta tatatatatt ttatatatat attatatata tafittatat atatattata 300

tatatattit atatatatat tatatatata ttt 333

<210> 233
<211> 480
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(480)

<223> MAR of chromosome 2 genomic contig; 63240325,.63240804

<400> 233
tatatataaa atatatatt! tttaaatata aaatatatat atattttaat attaatatat 60

atatattita atatataata tatatattat atattitata tataaaatat atatattata 120

Seite 211



<220> <221> m sc_binding Seite 216 SEL PCT 012. ST25

<222>

(1).. (402) <223>

MAR of chronobsone 2 genomic contig; 31531..31932 <400> 240 cacattat at

at at aaacat tatatatata cacattatat atataaacat tatatata
at at aaacat tatatataca cattatatat ataaacatta tatataca
aaacattata tatacaaatt atatatataa acattatata tacaaatt
attatatata tacattatat atataaacat tatatatata cattatat
tatatataca ttatatatat aaacattat ggl @t a¢algroat at at at

t at ac atdbiA L Ha0R8 tatdith @t alt@dhtatd t?efa%fala%é %tttfé%%t age

cattatatat ataaacatta tatatatatg tg 402 <210>
chr omoa Gy R et Al éﬁ%%%i%‘a%%fﬁ%ﬁf’é%a £y
2t Lat al g é@?té?%?tsﬁ’f tqPtedhelerF L BAHE ity

ttaatatat ataaaatata tatattatat attttatata tattaaatat atattttata 480

<210> 234
<211= 302
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(302)

ta 60

ca 120
at 180
at 240
aa 300
at 360

o(1)..

cacatt at at
ttat at at at
at at at aaac
at aaacatta
acattatata
tatatgtata

<211> 421 <212> DNA

(421) <223> MAR of

ataaatattt tatatataat
atata taatatatat
dtattaat ataattatat

gtlgéts%étteﬂa{a aaa a?s}tg ?al%a"% t%?h%a%a?atta%}aaa atg}aat ttgla?at SS%Ot e 217 4 SEL PCT

titaatatat aaaatatata tattatatat titaatatat aaaatatata tattatatat 420

<223> MAR of chromosome 2 genomic contig; 63935480..63935781

<400> 234

atatatataa atatatatat aattatatat agatatatat aattatatat agatatatat 60

atictatatt ctatatatat ataatatata atatataaat tatatataga atatatatta 120

tatataatat attatatata ttatatataa tatatatatt atatatatta tatataatat 180

atatattata tatattatat ataatttata tatattatat atagaatata tattatatat 240

agaatataga atatatataa tatatataga atacagaata tatatagaat atagaatata 300

ta 302

<210> 235

<211> 407
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at aat agt at att at at aat
attatatata ttatat at at
ttatatatat aatataatat
att aat at at aat at at aat
Seite 218

atatatatta
at aaaat at a
aat at at aat
agt at at t at

tatataatag tattatatat actattatat 240
atataatata tataatatat aatattaata 300
ataatataat atatatatta ataaaattat 360
at acat at at aat at ataca at atataata 420

SEL PCT 012.8T25
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(407)

<223> MAR of chromosame 2 genomic contig; 63935888..63936294

<400> 235
tataatatat taatataata tatagacagt atataatata atatacagac agtatataat 60

atacagacag tatataatat ataatatiat atataatatt atatataata ttatataata 120
tattatatta tatatattat ataatatatt atattatata taatatatgt aatattatat 180
attatattat acataatata ttatatataa tatattatat ataatattat atatattata 240
tataatatat ataataataa tattataata tataatatat aatagtacag tatatattat 300
atatataatlt ctatatataa tatatagaat tctatctatt tataatatat atagaattct 360

atatataata tataatatac agaatictat atatattata tatagaa 407

<210> 236
<211> 302
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(302)

<223> MAR of chromosome 2 genomic contig; 66958350..86958651
: Seite 213
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SEL PCT 012.8T25

<4Q0> 236
tattatatat atigtatata tatgtatatt atatatattg tatatataat gtatattata 60

tatattatat atataigtat attatatata tigtatatat atgtatatia tatatattgt 120
atatatgtat atgtatatat gtatgtgiat atatatacac atatacacat atatgtgtat 180
gtatatatat gtgtgtatat acgtatatat acatatatac aatttiigta tatatacata 240
tatacacata tatatgtgta tgtgtatata tatacacata tatgtgtgtg tatatacaca 300

ta 302

<210> 237
<211> 651
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding

<222> (1)..(651)

<223> MAR of chromosome 2 genomic contig; 68307125..68307775

<400> 237
gatattatat atigtatata ttatatatgt atataatata ctattatata ttatatatgt 60

atataatitt attaatatat atattatatt afattatata ttatattata ttatattata 120
tatataatat {aatattata tattaitata tattatatta tattaatait atatatatat 180
aatatatata atatatataa tagtattata tataatatat ataatagtat tatatattat 240
atatatataa tactattata tatatiatat ataatagtat tatatatatt atatatataa 300
tactatiata tataatatat actattatat aatatatata atactattat atatattata 360
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SEL PCT 012.5T25
fataatacta ttatatataa tatatataat actattatat ataatatata taatactatt 420

atatataata tatataatac tattatatat aatatatata atactattat atataatata 480
tataatacta ttatatataa tatatatatt atatataatt atattaatat ataatagtat 540
catatataat aatagtatat ataatatata atatatatat tatatatatt ataatagtat 600

atataacata taatatagta tatatatiat atattatata taaaataitt a 651

<210> 238
<211> 367
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(367)

<223> MAR of chromosome 2 genomic contig; 68308243..68308609

<400> 238
alatatatat atgagicaac catacacata tatatatata atgittatat atataatgta 60

tatatataat gtttatatat aatgtatata tataatgtit atatatataa tgtatatata 120
taatgittat atatataatg tatatatata atgtttatat atataatgtg tatatataat 180
gtitatatat ataatgtgta tatataatgt ttatatataa tgtgtatata taatgtttat 240
atatataatg tgtatatata atgtttatat atataatgtg tatatataat gtttatatat 300
ataatgigta tatatataat gittatatat ataatgtgta tatatataat gtttatatat 360

ataatgt 367

<210> 239

<Z211> 499
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SEL PCT 012.8T25
«<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(499)

<223> MAR of chromosome 2 genomic contig; 410241..410739

<400> 238
ataatatgta tatatattat attatatatt atattacata ttatatatta tattacatat 60

tatatatita tatattacat attatatatt atatittata ttatatatta tatcatatat 120
atgttatgca tatataata cataatatat tatatatgat ataatatata ttatatatta 180
itatatataa tataattaat atattatgta ttatataata {atattatgt tataatatat 240
aatatatatt atataattat ataatatatt atgtattata taatatatat tatgttataa 300
tatattatat tatatatatt atatatatat tatatatata atgtatatta tatataatac 360
ataatatatt atatattata tattatttta tataatatat tatataatgt gatatattat 420
ataatatatt atataacata gtatattaia taatatatta tataatgtaa tatattatat 480

attatataat atattgtat 499

<210> 240
<211> 402
<212> DNA

<213> Homo sapiens

<220>

<221> misc_binding
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SEL PCT 012.8T25
<222> (1)..(402)

<223> MAR of chromosome 2 genomic contig; 31531..31932

<400> 240
cacattatat ataiaaacat tatatatata cacattatat atataazcat tatatatata 60

cacattatat atataaacat tatatataca cattatatat ataaacatta tatatacaca 120
ttatatatat aaacattata tatacaaatt atatatataa acattatata tacaaattat 180
atatataaac attatatata tacattatat atataaacat tatatatata cattatatat 240
ataaacatta fataiataca ttatatatat aaacattata tatatacatt atatatataa 300
acattatata tatacattat atatataaac gttatatata tacatiatat atataaacat 360

tatatgtata cattatatat ataaacatta tatatatatg tg 402

<210> 241
<211> 421
<212> DNA

<213> Homo sapiens

<220>
<221> misc_binding
<222> (1)..(421)

<223> MAR of chromosome 2 genomic contig; 32415..32835

<400> 241
ataaataitt tatatataat atataatata tatactatat tatatgitat atatactatt 60

ataatatata taatatatat attatatatt atatatacta ttattatata tgatactatt 120
atatattaat ataattatat ataatatata tattatataa tatactatta tatattatat 180
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SEL PCT 012.8T25
ataatagtat attatataat atatatatta tatataatag tattatatat actattatat 240

attatatata ttatatatat ataaaatata atataatata tataatatat aatattaata 300
iiatatatat aatataatat aatatataat ataatataat atatatatta ataaaattat 360
attaatatat aatatataat agtatattat atacatatat aatatataca atatataata 420

t 421
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