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

[0005] 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. 

[0006] 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 st em cell line exhibiting no 

differentiation resistance, comprising the steps of: 

(i) measuring exnressioi i of at least one large i ntergenic non-coding RNA 

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

(ii) selecting a human induced pluripotent st< 3m cell line in which the 

lincRNA or mRNA sele cted from group A exp tresses or the lincRNA or 

mRNA selected, from gro up B does not express. 

wherein the lincRNA or mRNA selected from gi *oup A is selected from the 

group consisting of 

(A53) lincRNA-chrl7-21434064-21435857 reverse strand, and 

(A58) GREB1L. 

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

group consisting of 

(64) C4orf51, 

(69) C7orf57. 

(B10) lmcRNA-chr7-124873114-124899839 reverse strand, 
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(B12) OC90. 

(B13) IincRNA:chr8'133071643-133092468 reverse strand. 

(B14) iincRNA-chrS-133073732-133075753 reverse strand. 

(B15) HHLA1. 

(B16) iincRNA-chr8:i33076031'133093351 reverse strand. 

(B17) lincRNA^chrg: 133090096-133097869 reverse strand. 

(B22) ABHD12B. 

(B23) lincRNA:chrl8:54721302-54731677 reverse strand. 

(B27) ZNF541. 
/"PoQ^ TPYl \-bZoi IrSAl. 

(B29) CXorf61. and 

(B30) DB090170 TESTI4 Homo sapiens cDNA clone TESTI403899< 7 5'. 

mRNA seauence [DB0901701. 

In another aspect, the present invention refers to a method for screening 

for a human induced pluripotent stem cell line exhibiting no 

differentiation resistance, comprising: the following steps*' 

(i) measuring DNA-methvlated state of LTR resrion located in at least one 

gene selected from group of (B4) C4orf51. (B15) HHLA1. and (I 322) 

ABHD12B. and 

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

LTR7 region is in a DNA-methvlated state. 

Also disclosed herein isSpecificallv. the present myention-4iiclu.dc3 the following [1] to [9]. 

[1] 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 lincRNA or mRNA selected from 
group B does not express; 

Group A consisting of 
(Al) lincRNA:chrl:852245-854050 reverse strand, 
(A2) GPR177, 
(A3) VTCN1, 
(A4) lincRNAxhrl: 142803013-142804254 reverse strand, 



(A5) AP0A2, 
(A6) WNT6, 
(A7) EPAS1, 
(A8) C0L3A1, 
(A9) SLC40A1, 
(A10) SIOOP, 
(All)HOPX, 
(A 12) GUCY1A3, 
(A13) CDH10, 
(A 14) HAPLN1, 











ggtggtctct tcacacggac gcgcatgaas 
450 

<210> 8 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PGR primer 

<400> 8 
tgtgaaagtt ttttttttgg tttattttg 
29 

<210> 9 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 9 
cctctccaaa actctaatac atatctt 
27 

<210> 10 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primes 

<400> 10 
acaataaaac tatttatttc/acct 
24 

<210> 11 
<211> 22 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> B<IR primer 

<400y 11 
aaag'cttgtt tggtggtttt tt 
22. 

<210> 
<211 > 

12 
30 



<210> 12 
<211> 28 
< 212 > DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 12 
aaaaaaatta atctcctcca tatacctt 

<210> 13 
<211 > 19 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 13 
ttgtttggtg gttttttta 19 

<2I0> 14 
<211> 30 
212> DNA 
<213> Artificial Sequence 

<223> sequencing prime 

<400> 14 
tgtgtattaa tgtatg^tta attttggtaa 30 

<210> 15 
<211> 26 
<212> DNA 
<213>/Artificial Sequence 

,223) PCR primer 
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<400> 15 
caaaccatct aaacaaatac ctacaa 26 

<210> 16 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 16 
gttgtttttt atgtagtgtt t 21 

<210> 17 
<211> 23 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 17 
ttaggttttt gagtttaagt taa 23 

<210> 18 
<2U> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 18 
aagtttgtt/ ggtggttttt ttatataga 29 

<210^ 19 
<m> 29 
!212> DNA 
<213> Artificial Sequence 
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<210 > 30 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 30 
tttttttttt ggtttattt" ggtttaaaac 
30 

<210> 31 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 31 
acaaaccata tctcaaataa aaaatttcat 
30 

<210> 32 
<211> 20 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<40G> 32 
atataaaatt tgtttggtgg 
20 

<210> 33 
<211> 340 
<212> DNA 
<213> Homo sapiej/s 

<400> 33 
tgtgaaagtc ct/ttcctgg ctcatcctgg ctcaaaaagc acccccactg agcaccttga 
60 

gacccccac/" cctgcccgcc agagaacaaa ccccctttga ctgtaatttt cctttaccta 
120 

cccaa/tcct ataaaacggc cccaccctta tctcccttca ctgactctct tttcggactc 

a/fcccgcctg cacccaggtg aaataaacag ctttattgct cacacaaagc ctgtttggtg 









SEQUENCE LISTING 

<110> Kyoto University 

<120> METHOD FOR SCREENING INDUCED PLURIPOTENT STEM CELLS 

<130> PH-4896-PCT 

<150> US 61/511, 156 
<151> 2011-07-25 

<160> 40 

<170> Patentln version 3.5 

<210> 1 
<211> 450 
<212> DNA 
<213> retroviral virus 

<400> I 
tgtcaggcct ctgagcccaa gctaagccat cacatcccct gtgactagca catatacgct 60 

cagatggcct gaagtaactg aagaatcaca aagaagtgaa aatgccctgc cccaccttaa 120 

ctgatgacat tccaccacaa aagaagtgaa aatggccggt ccttgcctta agtgatgaca 180 

ttaccttgta agagtccttt tcctggctca tcctagctca aaaatctccc ctactgagca 240 

ccctgcgacc cccactccta cccgccaaag aacaaccccc ctttgactgt aattgtcctt 300 

tacctaccca aatcctataa aacagcccca cccctatctc cctttgctga ctctcttttc 360 

ggactcagcc cgcctgcacc caggtgatta aaagctttat tgctcacaca aagcctgttt 420 

ggtggtctct tcacacggac gcgcatgaaa 450 

<210> 2 
<211> 453 
<212> DNA 
<213> Homo sapiens 

<400> 2 
tgtcaggcct ctgagcccaa gccaagccat cgcaacccct gtgacttgca cctatacgcc 60 
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cagatggcct gaagtaactg aagaatcaca aaagaagtga atatgccctg ccccacctta 120 

actgatgaca ttccaccaca aaagaagtgt aaatggccgg tccttgcctt aactgatgac 180 

attaccttgt gaaagtcctc ttcctggctc atcctggctc aaaaagcacc cccactgagc 240 

accttgagac ccccactcct gcccgccaga gaacaaaccc cctttgactg taattttcct 300 

ttacctaccc aaatcctata aaacggcccc acccttatct cccttcactg actctctttt 360 

cggactcagc ccgcctgcac ccaggtgaaa taaacagctt tattgctcac acaaagcctg 420 

tttggtggtc tcttcacacg gacgcgcatg aaa 4-53 

<210> 3 
<211> 453 
< 2 3.2 > DNA 
<213> Homo sapiens 

<400> 3 
tgtcaggcct ctgagcccaa gccaagccat cgcaacccct gtgacttgca cctatacgcc 60 

cagatggcct gaagtaactg aagaatcaca aaagaagtga atatgccctg ccccacctta 120 

actgatgaca ttccaccaca aaagaagtgt aaatggctgg tccttgcctt aactgatgac 180 

attaccttgt gaaagtcctc ttcctggctc atcctggctc aaaaagcacc cccactgagc 240 

accttgagac ccccactcct gcccgccaga gaacaaaccc cctttgactg taattttcct 300 

ttacctaccc aaatcctata aaacggcccc acccttatct cccttcactg actctctttt 360 

cggactcagc ccgcctgcac ccaggtgaaa taaacagctt tattgctcac acaaagcctg 420 

tttggtggtc tcttcacacg gacgcacatg aaa 453 

<210> 4 
<211> 451 
<212> DNA 
<213> Homo sapiens 

<400> 4 
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tgtcaggcct ctgagcccaa gccaagccat cgcatcccct gtgacttgca ggtatctgcc 60 

cagatggcct gaagtaactg aagaatcaca aaagaagtga atatgccctg ccccacctta 120 

actgatgaca ttccaccaca aaagaagtat aaatggccgg tccttgcctt aagtgatgac 180 

actaccttgt gaaagtcctt ttcctggctc atcctggctc agaagctccc ccactgagca 240 

ccttgtgacc cccacccctg cccaccagag aacaaccccc tttgactgta attttccatt 300 

accttcccaa atcctataaa acagccccac ccctatctcc cttggctgac tctcttttcg 360 

gactcagccc acctgcaccc aggtgaaata aacagccatg ttgctcacac aaagcctgtt 420 

tggtggtctc ttcacacgga cgcgcatgaa a 451 

<210> 5 
<211> 491 
<212> DNA 
<213> Homo sapiens 

<400> 5 
tgtcaggcct ctgagcccaa gccaagccat cgcatcccct gtgacttgca catatacgcc 60 

cagatggcct gaagtaactg aagaatcaca aaagaagtga aaaggccctg ccctgcctta 120 

actgatgaca ttccaccatt gtgatttgtt cctgccccac cttaactgag tgattaaccc 180 

tgtgaatttc cttctcctgg ctcagaagct gccccacctt aactgagtga ttaaccctgc 240 

gaatttcctt ctcctggctc agaagctccc ccactgagca ccttgtgacc cccgcccctg 300 

cccaccagag agcaaccccc tttgactgta attttccatt accttcccaa atcctataaa 360 

acggccccac ccctatctcc cttggctgac tctctttgcg gactcagccc gcctgcaccc 420 

aggtgaaata aacagccatg ttgctcacac aaagcctgtt tggtggtctc ttcacacaga 480 

cgcgcatgaa a 491 

<210> 6 
<211> 452 
<212> DNA 
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<213> Homo sapiens 

<400> 6 
tgtcaggcct ctgagcccaa gccaagccat cgcatcccct gtgacttgca catatacgcc 60 

cagatggcct gaagtaactg aagaatcaca aaagaagtga atatgcccag ccccacctta 120 

actgatgaca ttccaccaca aaaagaagtg taaatggccg gtccttgcct taactgatga 180 

cattaccttg tgaaagtcct tttcctggct cattctggct caaatagcac ccccattgag 240 

caccttgcaa cccccactcc tgcccgccag agaacaaacc ccctttgact gtaattttcc 300 

tttacccacc caaatcatat aaaatggccc cacccttatc tcccttcgct gactctcttt 360 

tcagactcag cccacctgca cccaggtgat taaaagcttt attgctcaca caaagcctgt 420 

ttggtggtct cttcacacgg atgcgcaaga aa 452 

<210> 7 
<211> 450 
<212> DNA. 
<213> Homo sapiens 

<400> 7 
tgtcaggcct ctgagcccaa gccaagccat cacatcccct gtgacttgca catatatgcc 60 

cagatggcct gaagtaactg aagaatcaca aaagaagtga atatgccctg ccccacctta 120 

actgatgaca ttccaccaca aaacaagtgt aaatggccgg tccttgcctt aactgatgac 180 

attaccttgt gaaagtcctt ttcctggctc atcctggctc aaaagcaccc ccactgagca 240 

ccttgcgacc cccactcctg cccgccagag aacaaacccc ctttgactgt aattttcctt 300 

tacctaccca aatcctataa aacggcccca cccttaactc ccttcactga ctctcttttc 360 

ggactcagcc cacctgtacc caggtgatta aaagctttat tgctcacaca aaacctgttt 420 

ggtggtctct tcacacggac gcgcatgaaa 450 

<210> 8 
<21X > 29 
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<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 8 
tgtgaaagtt ttttttttgg tttattttg 

<210> 9 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 9 
cctctccaaa actctaatac atatctt 

<210> 10 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 10 
acaataaaac tatttatttc acct 

<210> 11 
<211> 22 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 11 
aaagtttgtt tggtggtttt tt 



<210> 12 
<211> 28 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 12 
aaaaaaatta atctcctcca tatacctt 

<210> 13 
<211> 19 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 13 
ttgtttggtg 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 



<400> 15 
caaaccatct aaacaaatac ctacaa 

<210> 16 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<22G> 
<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 



<220> 
<223> PCR primer 

<400> 29 
accattccac aatcataata aaatacttt 

<210> 20 
<211> 23 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 20 
accaataaca ataaacaaaa 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 
cttttcctac catacataac actttaac 

<210> 23 
<211> 19 



<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 23 
ttttttatta aggggttgg 

<210> 24 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 24 
tttttttttt gaaggtgagg gaaagtagtt 

<210> 25 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 25 
aacctataaa tctccatttc tctcatctc 

<210> 26 
<211> 15 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 26 
tggtaggaat ggggt 

30 

29 

15 
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<210> 27 
<2U> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 27 
ggataatttg aaaatgtttt tggttaagg 29 

<210> 28 
<211> 29 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 28 
ataattcttc aattacttca aaccatcta 29 

<210) 29 
<210 21 
<212> DNA 
<213) Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 29 
ggtttttgag tttaagttaa g 21 

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

<220> 
<223> PCR primer 
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<400> 30 
tttttttttt ggtttatttt ggtttaaaag 30 

<210> 31 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> PCR primer 

<400> 31 
acaaaccata tctcaaataa aaaatttcat 30 

<210> 32 
<211> 20 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> sequencing primer 

<400> 32 
atataaaatt tgtttggtgg 20 

<210> 33 
<211> 340 
<212> DNA 
<213> Homo sapiens 

<400> 33 
tgtgaaagtc ctcttcctgg ctcatcctgg ctcaaaaagc acccccactg agcaccttga 60 

gacccccact cctgcccgcc agagaacaaa ccccctttga ctgtaatttt cctttaccta 120 

cccaaatcct ataaaacggc cccaccctta tctcccttca ctgactctct tttcggactc 180 

agcccgcctg cacccaggtg aaataaacag ctttattgct cacacaaagc ctgtttggtg 240 

gtctcttcac acggacgcac atgaaattta gttgtatcca taaggcatat ggaggagact 300 

aattcctctt ccaaagacat gtaccagagt cctggagagg 340 
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<210> 34 
<211> 84 
<212> DNA 
<213> Homo sapiens 

<400> 34 
aaagcctgtt tggtggtctc ttcacacgga cgcacatgaa atttagttgt atccataagg 60 

catatggagg agactaattc ctct 84 

<210> 35 
<211> 196 
<212> DNA 
<213> Homo sapiens 

<400> <400> 35 
tgtgtaccaa tgtatggtca attttggcaa attttccata tgcttgaaaa gaatgtgttc 60 

tgctgttttt catgcagtgt tctatgtacg tcgattgaat cgggattatt aaccatgctt 120 

aaatttgtca ggcctctgag cccaagccaa gccatcgcat cccctgtgac ttgcaggtat 180 

ctgcccagat ggcctg 196 

<210) 36 
<211> 135 
<212> DNA 
<213> Homo sapiens 

<400> 36 
aagcctgttt ggtggtctct tcacacagac gcgcatgaaa aaattttgtc tattgttact 60 

ggttttttgg actgcttgct ttttcagtta ctcaaagagg attattaaag tacctcatca 120 

tgattgtgga atggt 135 

<210> 3? 
<211> 267 
<212> DNA 
<213> Homo sapiens 

12/14 



<40Ci> 37 
gctgtggagc cactcagact tgggttcaaa tctgtccttg gccacatacc ctttgtgacc 60 

ttggtaaatt gtttctccct aagttttccc atttttttac caagg.ggttg gcgaagacca 120 

ctgcacaggg ttgttgtgaa gactgaatta agtaagataa tgtatgtaaa gtacccagct 180 

gctagtaagc actagacaaa tacttgttcc tttccgtccc tctttctgtt acaaattagg 240 

ctaaagtgtt atgtatggca ggaaaag 267 

<210> 38 
< 211> 236 
<212> DNA 
<213> Homo sapiens 

<400> 38 
cttctttctt gaaggtgagg gaaagcagtt aggaaacaga gcgaggaaca ggtgaatgtt 60 

aactcagacc cctggcagga atggggctgt tctacgttat aaactgcctg agagttaata 120 

gaggacttcc acacaagtct ttcgcactcg ttattctttt aaatcctcac agcaactctc 180 

tgagtttgtc atcattgctt ccacttagag atgagagaaa tggagaccta taggtt 236 

<210> 39 
<211> 201 
<212> DNA 
<213) Homo sapiens 

<400> 39 
ggataatttg aaaatgccct tggccaaggg gaagctccac cagtcagttg ggggagctta 60 

gaattttatt tttggtttac aagttcatta tatattttgg atattaactc cttgtcaggc 120 

ctctgagccc aagccaagcc atcgcatccc ctgtgacttg cacatatacg cccagatggc 180 

ctgaagtaac tgaagaatca c 201 

<210> 40 
<211> 279 
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<212> DNA 
<213> Horao sapiens 

<400> 40 
tccttttcct ggctcatcct ggctcaaaag cacccccact gagcaccttg cgacccccac 60 

tcctgcccgc cagagaacaa accccctttg actgtaattt tcctttacct acccaaatcc 120 

tataaaacgg ccccaccctt aactcccttc actgactctc ttttcggact cagcccacct 180 

gtacccaggt gattaaaagc tttattgctc acacaaaacc tgtttggtgg tctcttcaca 240 

cggacgcgca tgaaactcct tatctgagat atggtttgc 279 
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