[0005]

[0006]

to provide a means for screening for a cell line exhibiting no differentiation resistance.
Solution to Problem

To achieve the above objects, the present inventors have examined RNA that is
specifically expressed in iPS cell lines exhibiting differentiation resistance or RNA that
is specifically expressed in iPS cell lines exhibiting no differentiation resistance using
iPS cell lines exhibiting differentiation resistance and iPS cell lines exhibiting no dif-
ferentiation resistance. It was thus confirmed that large intergenic non-coding RNA
(lincRNA) or mRNA encoded by a specific genomic region is specifically expressed in
iPS cell lines exhibiting differentiation resistance or iPS cell lines exhibiting no differ-
entiation resistance.

Based on the above results, the present inventors have discovered that iPS cells ex-
hibiting differentiation resistance can be screened for through the use of large in-
tergenic non-coding RNA (lincRNA) or mRNA encoded by a specific genomic region
as an indicator (marker), and thus have completed the present invention.

Thus, in one aspect. the present invention refers to a method for

screening for a human induced pluripotent stem cell line exhibiting no

differentiation resistance. comprising the steps of:

(i) measuring expression of at least one large intergenic non-coding RNA

(lincRNA) or mRNA selected from group A and/or group B

(i) selecting a human induced pluripotent stem cell line in which the

lincRNA or mRNA selected from groun A expresses or the lincRNA or

mEBENA selected from group B does not express,

wherein the lincRNA or mRNA selected from group A is selected from the

group consisting of

(A20) DI.X5

(A50) MEIS2.

(A53) lincRNA:chr17:21434064-21435857 reverse strand. and
(A58) GREBI1L.

wherein the lincRNA or mRNA selected from Group B is selected from the

group consisting of

(B4) Cdorf51,

(B9) C7orf57,

(B10) lincRNA1chr7:124873114-124899839 reverse strand.
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(B12) 0C90
(B13) incRNA:chr8:133071643-133092468 reverse strand,

(B14) lincRNA'chr8:133073732-133075753 reverse strand
(B15) HHLAL,

(B16) lincRNA&;chr81138076031-183098851 reverse strand,
(B17) lincRNA:chr8:133090096-133097869 reverse strand,
(B22) ABHD12B,

(B23) lincRNA:chr18:54721302-54731677 reverse strand
(B27) ZNF541,

(B28) TBX1

(B29) CXorf61, and

(B30) DB090170 TESTI4 Homo sapiens ¢cDNA clone TESTI4038997 5
mRBNA sequence [DB090170].

In another aspect. the present invention refers to g method for screening

for a bhuman induced pluripotent stem cell line exhibiting no

differentiation resistance, comnprising the following stens;

(i) measuring DNA-methviated state of LTR region located in at least one

of (B4) C4orf51. (B1s) HHLA1Ll. and (B29)

ene selected from

ABHD12B, and

G selecting 2 human induced pluripotent stem cell line in which the
LTRT region is in a DNA-methvlated state.

Also disclosed herein isSpecifiealby-the-presentinvention-ineludes the following [1] to [9].

[11 A method for screening for a human induced pluripotent stem cell line exhibiting
no differentiation resistance, comprising the steps of:

(i) measuring expression of at least one large intergenic non-coding RNA (lincRNA)
or mRNA selected from group A and/or group B,

(ii) selecting a human induced pluripotent stem cell line in which the lincRNA or
mRNA selected from group A expresses or the incRNA or mRNA selected from
group B does not express;

Group A consisting of

(A1) lincRNA:chr1:852245-854050 reverse strand,

(A2) GPR177,

(A3) VICNI,

(A4) lincRNA:chrl:142803013-142804254 reverse strand,



2b

(A5) APOA2,
(A6) WNTS,

(A7) EPASI,

(A8) COL3AL,
(A9) SLC40A1,
(A10) S100P,
(A11) HOPX,
(A12) GUCY1A3,
(A13) CDHI0,
(A14) HAPLNI,
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<210> 1

<211> 450

<212> DNA

<213> retroviral virus

<400> 1

tgtcaggect ctgagecccaa gctaagecat
60

cagatggect gaagtaactg aagaatcaca
120

ctgatgacat tccaccacaa aagaaghtgaa
180

ttaccttgta agagtcecttt tccectggetca
240

ccetgegace cceactecta cccgcecea
300

tacctaccca aatcctataa aacggcecceca
360

ggactcagcece cgcctgeacc /caggtgatta
420

ggtggtctet tcacacggac gegcatgaaa
450

<210> 2

<211> 453

<212> DN

<213> Hgmo sapiens

<400>

SEQUENCE LISTING

cacatccecceet

aagaagtgsh

ggt

vtceragetea

aacaacccece

ccectatete

aaagctttat

METHOD FOR SCREENING INDUCED PLURIPOTENT STEM CELLS

gtfactagea

aatgecctge

ccttgeectta

aaaatctcce

ctttgactgt

cctttgetaga

tgctcacaca

catatacgcet

ccecaccttaa

agtgatgaca

ctactgagca

aattgtectt

ctctetttte

tgtcdggecet ctgagceccaa gcecaagecat cgcaacccecet gtgacttgeca cctatacgec

60

120

agatggccet gaagtaactyg aagaatcaca aaagaagtga atatgecccty ccecccacctta




actgatgaca
186

attacctigt
240

accttgagac
300

ttacctacce
360

cggactcage
420
tttggtggte
4

[
53

ttccaccaca

gaaagtcctc

cceeactect

aaatcctata

ceygaectgeac

tcttecacacy

Homo sapiens

ctgageecaa

gaagtaactyg

ttccaccaca

gazagtccte

cececactoct

aaatcctat,

ccgecfgcac

<210> 3
<211l> 453
<212> DNa
<213>
<400> 3
tgtcaggect
6C
cagatggect
120
actgatgaca
180
attaccttgt
240
accttgagac
300
ttacctacce
360
cggactcage
420
tttggtggte ¢
453

4
451
DNA

4

Homo sapiens

ttcacacyg

aaagaagtgt

tteectggete

gcececgcecaga

aaacggeccecce

ccagygtgaaa

gacgcgcatyg

gccaageeat

ticctgdctc

aaacggcece

ccaggtgaaa

gacgcacatyg

gcfegecaga

aaatggccyyg

atcctggete

gaacaaaccc

acccttatet

taaacagett

aaa

cgcaacctet

aaagaagrga

aaatggctgg

atcctggerce

GaaCaaaccc

accctiatet

taaacagctt

daaaagcace

cctttgactg

ceecttecactyg

tattgctcac

gtgacttgcea

atatgccctg

tecttgectt

aaaaagcacc

cetttgacty

cccrtcactyg

tattgctcac

aactgatgac

cccactgage

taattttcct

acgaagcctg

cetatacgec

ccccacctta

aactgatgac

cccactgage

taattttcet

actctectttt

acaaagcctyg

tgtcaggect ctgagcccaa geccaagceccat cgcatccccect gtgacttgea ggtatctgece

50




cagatggect gaagtaactg aagaatcaca
120

actgatgaca ttccaccaca saagaagtat
180

actaccttgt gaaagtcectt ttcctggetce
240

ccttgtgacce cccaccccetg ccecaccagag
300

accttececcaa atcctataaa acagecccac
360

gactcagcce acctgcacce aggtgaaata
420

tggtggtcte ticacacgga cgcgcatgaa
451

<210> 5

<211> 491

<212> DNA

<213> Homo sapiens

<400> 5

tgtcaggect ctgagcccaa gceccaagecat
60

cagatggcecct gaagtaactg aagaatca
i2¢

actgatgaca ttccaccatt gtga gtt
180

tgtgaatitc cttctectgy cagaagct
240

gaatttecctt cteetgyg agaagctccece
300

cccaccagag ccece tttgactgta
360

acggccccac Leoctatectee cttggetgac

420

aacagccatg ttgctcacac

aaagaadiga

aaatggccygy

atcctggete

aacaacccee

cectatctee

aacagccatyg

atccecct

aaagaagtga

cctgecccac

geeccacctt

ccactgagca

attttccatt

tectetitygey

aaagcctgtt

atatgceety

tocttgectt

agaagctccce

tttgactgta

cttggetgac

ttgctcacyc

gtgacttgca

aaaggcectg

cttaactyag

aactgagtga

cettgtgace

accttecccaa

gactcagccec

tggtggtctc

ccccacctta

aagtgatgac

ccactgagce

attttgcatt

ct

tetttteg

aaagcctgtt

catatacgcece

ccctgeetta

tgattaaccce

ttaaccetge

ccecgececty

atcctataaa

gcectgeacce

ttcacacaga




<211i>» 452
<Z212> DNA
<213>
<400> 6

tgtcaggeet
.
50

cagatggect
120

actgatgaca
180

cattaccttg
240

cacctigcaa
300

tttaccecacce
360
tcagactcayg
420
ttggtggtct
452

<210> 7
<211> 450
<212> DNA
<213>
<400> 7
tgtcaggceet
60
cagatggceet
120
actgatgaca
180
attaccttgt
240
ccttgcgac

300

tacctyceca
360

ggactcagece

Homo sapiens

ctgagcccaa

gaagtaactyg

ttccaccaca

tgaaagtcct

cccecactece

caaatcatat

cccacctgea

cttecacacyy

Homo sapiens

ctgagecccaa

gaagtaactyg

ttccacgaca

gagagtectt

ccecactectyg

aatcctataa

cacctgtacce

gccaagcecat cgcatcecect gtgacttgea catatacgcece

aagaatcaca aaagaagtga atatgcccag

aaaagaagtg taaatguccyg gtcettgecet

tttecectgget cattetgget casaatagcac

tgccegecay agaacaaace gtaattttcc

aazatggccc cacccttate teegttcget gactctettt

cccaggtgat taaaagcitt /attgcectcaca caaagectgt

atgcgcaaga

gccat cacatccect gtgacttgceca catatatgec

aagaatcaca aaagaagtga atatgccctyg ccccaccttia

aaacaagtgt aastggeccgg tccttgeett aactgatgac

trtectggete atecctggete asaagcacee ccactgagcea

cecegecagay aacaaacccee ctittgactgt aattttectt

ascggcccca cccttaacte ccttecactga ctetettite

caggtgatta aaagctttat tgctcacaca zaacctgttt




ggtggtctet tcacacggac gecgcatgaaa

450

<210> 8
<211> 29
<212> DNA

<213> Artificial Seguence

<220>

<223> PCR primer

<400> 8

tgtgaaagtt tttttttitgg tttattttg
29

<210> &

<21il> 27

<212> DNA
<213> Artificial Sequence

<220>
<223>» PCR primer

<400> 9

cctctccaaa actctaatac atatctt
27

<210> 10

<211> 24

<212> DNA

<213> Artificial Seguence

<220>
<223> seguencing primey

<400> 10

acaataaaac tatttatttc/acct
24

<210> 11

<211> 22

<23i2> DNA

ArtifAcial Seguence

<218> 12
<211> 30



<210
211>
212>
<2137

2207
<223>

<400>

12

28

DNA

Artificial Sequence

PCR primer

12

aaaaaaatta atctcctcca tatacctt

<2107
211>
212>
213>

220>
223>

400>

13

19

DNA

Artificial Sequence

PCR primer

13

ttgtttggtg gttttttta

<2107
211>
212>
213>

220>
223>

<400>

14

30

DNA

Artificial Sequence

sequencing prim

14

tgtgtattaa tgtatggétta attttggtaa

Artificial Sequence

PCR primer

28

6/14

19

30



<400>

caaaccatct aaacaaatac ctacaa

<210>
211>
<212>
2L3>

220>
223>

<400>

15

16

21

DNA

Artificial Sequence

PCR primer

16

gttgtttttt atgtagtgtt ¢

<210>
<2Li>
<212>
<213>

<2205
223>

<400>

17
23
DNA
Artificial Sequence

sequencing primer

17

ttaggttttt gagtttaagt taa

<210>
<2110
212>
<213>

18
29
DNA
Artificial Seglience

Artificial Sequence

26

7/14

21

23

29



<211>» 28
<212> DNA
<213> Artificial Seguence

<220>
<223> PCR primer

<400> 21

gttgtggagt tatttagatt tgggtitta
28

210> 22

<21i> 28

<212> DHNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 22

cttttectac catacataac actttaac
28

<210> 23

<211> 19

<212> DNA

<213> Artificial Seqguence

<220>
<223> sequencing primer

<400> 23

ttttttatta aggggttgg

19

<210> 24

<211> 30

<212> DNA

<213> Artificial S€quence
<220>

<223> PCR pri

<4C0> 24

tttttttttt gaaggtgagg gaaagtagtt
30

<216> /25

29
DNA
Artificial Seguence

PCR primer



tataaa tcteccatttc teotcatcte

<210> 26

<211> 15

<Z12>» DNA

<213> Arcificial Sequence

<220>
«<223> seguencing primer

<400> 26
tggtaggaat 99ggt

P
id

<210> 27
<21i> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primerx

<4006> 27
ggataattltg 2aaatgtttt tggttaagg
29

<210> 28
<21i> 29
<212> DNA

<213> Artificial Seguence

<220>
<223> PCR primer

<400> 28
ataattcttc aattact
29

a aaccatcta

<210> 29
<211> 21
<212> DNA
<213> Art¢ificial Seguence

<220>
<223> / sequencing primer
29

ggtttittgag tttaagttaa g




<210> 30

<211l> 30

<212> DNR

<213> Artificial Seguence

<220>

<223> PCR primer

<4G0> 30

rttttttttt ggtttatittt ggtttaaaag

30

<210> 31

<21i> 30

<212> DNA

<213>» Artificial Seguence

<220>

<223> PCR primer

<400> 31

acaaaccata tctcsaataa aaaatttcat

30

<210> 32

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> sequencing primer

<400> 32

atataaaatt tgtttggtgg

20

<210> 33

<21i> 340

<212> DNA

<213> Homo sapiepys

<400> 33

tgtgasaagtc crgttcectgg ctcatcctgg

60

gaccececacy cctgccoccgee agagaacaaa

120

cccaadtcct ataaaacgygce cccaccctta
cacccaggtg aaataaacag

ctcaaaaagce

ceceectttga

tcteeectucs

ctttattget

acccccactyg

ctgtaatttt

ctgactctcet

cacacaaagc

agcaccttga

cctttaccta

ttteggacte

ctgtotggtyg




gtctceticac acggacgcac atgaaattta gtigtatcca taaggcatat ggaggagact
300

aattcctett ccaaagacat gtaccagagt ccrggagagg

340

<210> 34
<211> B84
<212> DNA

<213> Homc sapiens
<400> 34

aaageeotgtt tggtggtete ttcacacgga cgcacatygaa atttagttgt aylbcataagy
60

catatggadyg agactaattc ctct

84

<210> 3%
<21i> 196
<212> DNA

<213> Homo sapiens

<400> 35
tgrgtaccaa tgtatggtca attttggcaa atittcfata tgcttgaasa gaatgtgtic
60

tgetgttttt catgcagtygt tctatgtacg tc
120

attgaat cgggattatt aaccatgett

aaatttgtca ggcctetgag cccaagecy
180

gccatcgeat cccctgtgac ttgcaggtat

ctgcecagat ggectg
196

<210> 36
<211> 135
<212> DNA

<2132> Homo sapieps

<400> 36

actgecttget ttttcagtta ctcaaagagg attattaaag tacctcatca

tgga atggt

37
267
DNA




<213>

Homo sapiens

<400> 37

gctgtggage cactcagact tgggttcaaa tctgtecttyg gecacatacc ctttgtgace
60

ttggtaaatt gtttctcccet aagttittccece atttitttac caaggggtitg gecgaagacca
126G

ctgcacaggg ttgttgtgaa gactgaatta agtaagataa tgtatgtaaa gtacce

180

gctagtaage actagacaaa tacttgttcc tttcegtece tetttctgtt acyaattagg
240

ctaaagtbtgtt atgtatggca ggazaag

267

<210> 38

<211> 236

<212> DNA

<213> Homo sapiens

<400> 38

cttctttett gaaggtgagy gaaagcecagtt aggaaacdga gegaggaaca ggtgaatgtt
60

aactcagacc cctggcagga atggggcectgt tcetAcgttat asactgecctg agagtrtaata
120

gaggacttcece acacaagtcet ttcgcactceg/ttattcettit aaatccteac agcaactctco
180

tgagtttgte atcattgett ccactisgag atgagagaaa tggagaccta taggtt

236

<210> 39

<211> 201

<212> DNA

<213> Homo sapien

<400> 39

ggataatttg aaaytgccct tgyccaaggy gaagctceccac cagtcagttg ggggagetta
60 .
gaattttatt Attggtttac aagttcatta tatattttgg atattaactc cttgtcaggce

120

aagccaagcee atcgcatccece ctgtgacttg cacatatacy cccagatgge

tgaagaatca ¢

40




<21l> 279
<212> DNA
<213>
<400> 40
tcetttteet
60
tcectgecege
120
tataaaacyyg
180
gtacccaggt
240
cggacgegea

279

Homo sapiens

ggctcatccet

cagagaacaa

ccccacecett

gattaasagc

tgaaactect

ggctcaaaaqg

acceceectttyg

aactccecttc

tttattgctce

tatctgagat

caccccecact

actgtaattt

actgactctce

acacaaaacc

atggtttge

gagcaccttg cgacccecac

teccttrtacct acccasatflc
ttttcggact

caggtcacct

tgtitggtygg /tcteticaca




<110
120>
130>

{160>
151>
160> 40
170>
210> 1

211> 450
{212> DNA
213>

<400> 1
tgtcaggect

cagatggect
ctgatgacat
{taccttgta
ccctgegace
tacctaccca
ggactcagee
ggtggtetet
210> 2

{211> 453
<212> DNA

213>

{400> 2

tgtcaggeet ctgageccaa gecaagecat cgeaaccect gtgacttgea cctatacgee

PH-4896-PCT

US 61/511, 156
2011-07-25

ctgagcecaa

gaagtaactg

tccaccacaa

agagtcetitt

ccecactecta

aatcctataa

cgeetgeace

tcacacggac

Homo sapiens

SEQUENCE LISTING

Kyoto University

o

PatentlIn version 3.5

retroviral virus

gctaagecat

aagaatcaca

aagaagtgaa

tcetggetea

ccegecaaag

aacagccceca

caggtgatta

gcgcatgaaa

cacatcccecet

aagaagtgaa

aatggeeggt

tectagetea

dgacaaccceccece

ccectatete

aaagetttat

1/14

gtgactagceca

aatgcectge

cettgectta

aaaatctccee

ctttgactgt

cctttgetga

tgctcacaca

METHOD FOR SCREENING INDUCED PLURIPOTENT STEM CELLS

catatacget

cccaccettaa

agtgatgaca

ctactgagcea

aattgtcett

ctetetttte

aagectgttt

60

120

180

240

300

360

420

450

60



cagatggect
actgatgaca
attaccttgt
accttgagac
ttacctacce
cggactcage
tttggtggte
210> 3

(211> 453
<212> DNA

213>

400> 3
tgtcaggeet

cagatggecet
actgatgaca
attaccttgt
accttgagac
ttacctacce
cggactcage
tttggtggte
210> 4

211> 451
<212> DNA

213>

<400> 4

gaagtaactg

ttccaccaca

gaaagtccte

ccecacteet

aaatcctata

cecgecetgeace

tettcacacg

Homo sapiens

ctgagecccaa

gaagtaactg

ttccaccaca

gaaagtcctce

ccecactect

asatcctata

cecgeetgeac

tettcacacg

Homo sapiens

aagaatcaca

aaagaagtgt

ttcetggete

geeegecags

aaacggeece

ccaggtgaaa

gacgegeatg

gecaagecat

aagaatcaca

aaagaagtgt

ttcetggete

geeegecaga

aaacggeeee

ccaggtgaaa

gacgcacatg

aaagaagtga

aaatggeegg

atcctggete

gaacaaacce

acccttatcet

taaacagctt

aaa -

cgeaaccecet

aaagaagtga

aaatggetgg

atcetggete

gaacaaaccce

acccttatet

taaacagett

adaa

2/14

atatgccctg

teettegeett

aadaagcacc

cctttgactg

cccttecactg

tattgetcac

gtgacttgca

atatgeccctg

teettgeett

aagaagcace

cecttigactg

ccettcactg

tattgetcac

ccecacctta

aactgatgac

cccactgage

taattttcet

actctetitt

acaaagccetg

cctatacgece

cececcacctta

aactgatgac

cccactgage

taattttect

actctetttt

acaaagectg

120

180

240

300

360

420

453

60

120

180

240

300

360

420



tgtecaggect
cagatggcct
actgatgaca
actaccttgt
cettgtgace
acctteccaa
gactcagece
tggteggtete
210> 5

211> 491
<212> DNA

<213>

<400> 5
tgtcaggecet

cagatggect
actgatgaca
tgtgaattte
gaatttecett
ccecaccagag
acggcceeac
aggtgaaata
cgegeatgaa
216> 6

211> 452
<212> DNA

ctgagcecaa

gaagtaactg

ttccaccaca

gaaagtectt

ccecacceeetg

atcctataaa

acctgecaccee

ticacacgga

Homo sapiens

ctgagececaa

gaagtaactg

ttccaccatt

cttetectgg

ctectggete

ageaacceec

ccctatetee

aacagccatg

gcecaagecat

aagaatcaca

aaagaagtat

ttcctggete

cccaccagag

acagcecccecac

aggtgaaata

cgcgeatgaa

gccaagecat

aagaatcaca

gtgatttgtt

ctcagaaget

agaagctece

tttgactgta

cttggetgac

ttgctcacac

cgecateeccet
aaagaagtga
aaatggecgg
atcctggete
aacaaccecee
ccetatetee
aacagccatg

a

cgeatceect
aaagaagtga
cetgeeccac
geececacett
ccactgagea
attttccatt
tetetttgeg

aaageetgtt

3/14

gtgacttgea

atatgeccetg

teettgeett

agaagctcce

tttgactgta

cttggetgac

ttgctcacac

gtgacttgca

aaaggcceectg

cttaactgag

aactgagtga

cettgtgace

accttceccaa

gactcagece

tggtggtete

ggtatcetgee

ccccacctta

aagtgatgac

ccactgagea

attttececatt

tetetttteg

aaageetgtt

catatacgce

ceetgectta

tgattaacce

ttaaccectge

cecegeeeetg

atcctataaa

geetgeaccee

ttcacacaga

60

120

180

240

300

360

420

451

60

120

180

240

300

360

420

480

491



213> Homo sapiens

400> 6
tgtcaggeet

cagatggecet

actgatgaca

cattacctig

caccttgeaa

tttacccacc

tcagactcag

ttggtggtet

210> 7

211> 450

<212> DNA

213>

<400> 7
tgtcaggecet

cagatggect

actgatgaca

attaccttgt

ccttgegace

tacctaccca

ggactcagcee

ggtggtetet

<210> 8
211> 29

ctgageeccaa

gaagtaactg

ttceaccaca

tgaaagtcet

cceecactee

caaatcatat

cececaccetgea

cttcacacgg

Homo sapiens

ctgageecaa

gaagtaactg

ttccaccaca

gaaagtecett

cccacteetg

aatcctataa

cacctgtace

tcacacggac

gecaagecat

aagaatcaca

asaagaagtg

tttectgget

tgeecgeeag

aaaatggecece

cccaggtgat

atgcgcaaga

gccaagecat

aagaatcaca

aaacaagtgt

ttcetggete

ccegecagag

aacggccceca

caggtgatta

gcgecatgaaa

cgecatecccet

aaagaagtga

taaatggeceg

cattetgget

agaacaaacc

cacccttatce

taaaagettt

aa

cacatccect

aaagaagtga

aaatggeegg

atcctggete

aacaaacccce

ccettaacte

aaagctttat
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gtgacttgca

atatgcccag

gtcettgecet

caaatagcac

cectttgact

teceetteget

attgctcaca

gtgacttgea

atatgcccetg

teettgeett

aaaageacce

ctttgactgt

ccttcactga

tgctcacaca

catatacgce

ccecacctta

taactgatga

ccecattgag

gtaattttece

gactctettt

caaageetgt

catatatgee

ccecaccetta

aactgatgac

ccactgageca

aattttectt

ctetetttte

aaacctgttt

60

120

180

240

300

360

420

452

60

120

180

240

300

360

420

450



212>
213>

<2207
223>

400>

tgtgaaagtt tttttittgg tttattttg

210>
211>
212>
213>

220>
223>

<400>

cctetecaaa actctaatac atatett

210>
211>
212>
213>

{220>
223>

<400>

DNA
Artificial Sequence

PCR primer

8

9

27

DNA

Artificial Sequence

PCR primer

9

10

24

DNA

Artificial Sequence

sequencing primer

10

acaataaaac tatttatttc acct

210>
<2115
212>
213>

220>
223>

400>

11

22

DNA

Artificial Sequence

PCR primer

11

~aaagtttgtt tggtggtttt tt
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29

27

24

22



210> 12

211> 28

<212> DNA

<213> Artificial Sequence

220>
<223> PCR primer

400> 12
aaaaaaatta atctcctcca tatacctt

216> 13

<211 19

<212> DNA

<213> Artificial Sequence

<2207
<223> PCR primer

<400> 13
ttgtttgetg gttttttta

210> 14

211> 30

<212> DNA

<213> Artificial Sequence

220>
(223> sequencing primer

<400> 14
tgtgtattaa tgtatggtta attttggtaa

210> 15

211> 26

<212> DNA

<213> Artificial Sequence

220>
223> PCR primer

28

6/14

19

30



400> 15
caaaccatct aaacaaatac ctacaa

<210> 16

211> 21

212> DNA

{213> Artificial Sequence

220>
<223> PCR primer

<400> 16
gttgtttttt atgtagtgtt t

210> 17

211> 23

{212> DNA

<213> Artificial Sequence

220>
(223> sequencing primer

400> 17
ttaggttttt gagtttaagt taa

<210> 18

211> 29

<212> DNA

<213> Artificial Sequence

220>
223> PCR primer

400> 18

aagtttgttt ggtggttttt ttatataga

210> 19

211> 29

<212> DNA

213> Artificial Sequence

26

7/14

21

23

29



220>
223> PCR primer

400> 19
accattccac aatcataata aaatacttit

<210> 20

211> 23

212> DNA

213> Artificial Sequence

220>
(223> sequencing primer

400> 20
accaataaca atasacsaasa ttt

210> 21

211> 28

212> DNA

<213> Artificial Sequence

220>
<223> PCR primer

400> 21
gttgtggagt tatttagatt tgggttta

210> 22

211> 28

<212> DNA

<213> Artificial Sequence

<220>
223> PCR primer

<400> 22

cttttectac catacataac actttaac

210> 23
211> 19

§/14

29

28

28



212>
213>

220>
223>

<400>

DNA
Artificial Sequence

sequencing primer

23

ttttttatta aggggtige

<2105
211>
<212>
213>

220>
223>

<400>

tttttttttt gaaggigageg gaaagtagtt

<210>
211>
212>
213>

220>
223>

<400>

24
30
DNA
Artificial Sequence

PCR primer

24

25

29

DNA

Artificial Sequence

PCR primer

25

aacctataaa tctccattte teteatcecte

<210>
211>
212>
213>

220>
223>

<400>

26

15

DNA

Artificial Sequence

sequencing primer

26

tggtaggaat ggggt
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19

30

29



210> 27
211> 29
{212> DNA
213> Artificial Sequence

<220>
223> PCR primer

400> 27
ggataatttg aaaatgtttt tggttaagg

<210> 28

211> 29

<212> DNA

(213> Artificial Sequence

<2207
<223> PCR primer

400> 28
ataattcttc aattacttca aaccatcta

210> 29

211> 21

<212> DNA

<213> Artificial Sequence

<2207
<223> sequencing primer

<400> 29
ggtttttgag tttaagttaa g

210> 30
211> 30
<212> DNA
213> Artificial Sequence

L2 L2

<2200
223> PCR primer
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29

29

21



<400> 30

tttttttttt ggtttatttt ggtttaaaag

210> 31
211> 30
212> DNA
213>

220>
223>

400> 31

PCR primer

Artificial Sequence

acaaaccata tctcaaataa aaaatttcat

<2106> 32
211> 20
<212> DNA
213>

220>
223>

400> 32

atataaaatt tgttiggtgg

210> 33

211> 340
<212> DNA
213>

400> 33
tgtgaaagtc

gaccceccact
cccaaatect
agcecegeetg
gtctbttcac

aattcctett

Homo sapiens

ctettectgg

cetgeecgee

ataaaacggce

cacccaggtg

acggacgecac

ccaaagacat

Artificial Sequence

sequencing primer

ctcatcetgg

agagaacaaa

ceccaccctta

aaataaacag

atgaaattta

gtaccagagt

ctcaaaaage

cceectttga

tctecettca

ctttattget

gttgtatcca

cctggagagg
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acccccecactg

ctgtaatttt

ctgactetet

cacacaaagce

taaggcatat

agcaccttga

cctttaccta

ttteggacte

ctgtttggte

ggaggagact

30

30

20

60

120

180

240

300

340



<210> 34
211> 84
<212> DNA
<213> Homo sapiens

400> 34
aaagectgtt tggtggtcte ttcacacgga cgecacatgaa atttagttgt atccataagg

catatggagg agactaattc ctet

210> 35

211> 196

<212> DNA

<213> Homo sapiens

<400> 35
tgtgtaccaa tgtatggtca attttggcaa attttccata tgettgaaaa gaatgtgtte

tgetgttttt catgeagtgt tetatgtacg tcgattgaat cgggattatt aaccatgett
aaatttgteca ggectetgag cccaagecaa gecatcgeat cccctgtgac ttgeaggtat
ctgeccagat ggeetg

<210> 38

211> 135

<212> DNA

<213> Homo sapiens

<400> 36
aagcctgttt ggtggtetet tcacacagac gegeatgaaa aaattttgtc tattgttact

ggttttttge actgettget ttttcagtta ctcaaagagg attattaaag tacctcatca
tgattgtgga atggt

<210> 37

211> 267

<212> DNA
<213> Homo sapiens
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60

84

60

120

180

196

60

120



400> 37
getgtggage

ttggtaaatt

ctgcacaggg

gctagtaage

ctaaagtgtt

<210> 38

211> 236
<212> DNA

<213> Homo sapiens

<400> 38
cttetttett

aactcagacce

gaggacttce

tgagtttgte

210> 39

2l1> 201
<212> DNA

<213> Homo sapiens

<400> 39

ggataatttg aaaatgecect

gaattttatt tttggtttac

ctctgageee aagecaagee

cactcagact

gtttectecet

ttgtigtgaa

actagacaaa

atgtatggcea

gaaggtgagg

cctggeagga

acacaagtct

atcattgett

tgggttcaaa

aagttttece

gactgaatta

tacttgttce

ggaaaag

gaaagcagtt

atggggetgt

ttcgeacteg

ccacttagag

tctgteettg gecacatace

atttttttac caaggggttg

agtaagataa tgtatgtaaa

tttcegteee tetttetgtt

aggaaacaga gegaggaaca

tctacgttat aaactgecetg

ttattetttt aaatccetecac

atgagagaaa tggagaccta

ctttgtgace

gecgaagaccea

gtacccaget

acaaattagg

ggtgaatgtt

agagttaata

agcaactcte

taggtt

tggccaagegg gaagetccac cagtcagttg ggggagetta

aagttcatta tatattttgg atattaactc cttgtcagge

atcgcatece ctgtgacttg cacatatacg cccagatgge

ctgaagtaac tgaagaatca ¢

210> 40
211> 279
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60

120

180

60

120

180

236

60

120

180

201



<212> DNA

<213> Homo sapiens

<400> 40
tecttitteet

teetgeeege

tataagacgg

gtacccaggt

cggacgegea

ggctecatecet ggetcaaaag

cagagaacaa accccettitg

ccecaccett aactecctte

gattaaaagc tttattgete

tgaaactcet tatctgagat

cacceccact gagcaccttg cgacccccac
actgtaattt tcctttacct acccaaatce
actgactcte ttttecggact cageccaccet
acacaaaacc tgtttggtgg tctcttcaca

atggtitge

14/14

60

120

180

240

279



