DNA

GM DNA
Transcription
activator-like effector nuclease TALEN a
Cytomegarovirus CMV Simian virus 40 SV40
GM
GM
GM
GM PRSV-YK 19 bp
MiSeq GM
A. activator-like effector nuclease  TALEN
o
DNA
GM
DNA
GM
2013 2014
11
Transcription RASFF GM
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Bt176 Bt63

66
2013 7 GM
PRSV-SC
GM
2011
GM
PRSV-YK
DNA MiSeq
GM
B.
1)
JCRB
B
DT40 :JCRB9130
LMH :JCRB0237 DT40

RPMI 1640 medium  0.05 mM
2-mercaptoethonol 10% v/v fetal bovine serum

5% v/v chicken serum

37 5% CO, LMH
Waymouth’s MB752/1 medium 10% v/v
fetal bovine serum 37 5%
CO,
2) GM
TALEN GM
TALEN
14
DNA 120,080,385
12,080,440 TALEN DNA

5’-CTTTCATGTTCCACCTAC-3’
5’-AGTGATTTCCAAACACAC-3* 18 bp
TALEN
invitro mRNA

pCDNA-DEST40 T7
T7RNA polymerase
In vitro mMESSAGE
mMACHINE® T7 ULTRA Transcription Kit
LifeTechnologies mRNA
MEGAclear™ Transcription Clean-Up
Kit Life Technologies mRNA
TALEN DNA DSB
SV40 early promoter
SV40 polyA
/
immediate early promoter of CMV Herpes
simplex virus thymidine kinase polyA
AcGFP Aequorea coerulescens

green fluorescent protein 4.7
kb  pAcGFPI-N1 Clontech, CA,
USA SV40 early

promoter  SV40 polyA
immediate

early promoter of CMV  Herpes simplex virus
thymidine kinase polyA

Venus 4.7 kb
pcDNA4-TO-Puromycin-mVenus- MAP

ID no.44118, Addgene, MA, USA

Targeting

pUC19 5
3 800
bp

TALEN 16 ug mRNA 10
ug DT40
Poring pulse 1
175V 5 ms 50 ms
10% Transferpulse + 5 - 5
10 20V 50 ms
50 ms 40% LMH

mg/ml G418 0.75 pg/ml puromycin
10
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DT40
LMH
-EDTA
GM
Cel-1 HpyAV
PCR
3) PCR
100 kb
RT-
PCR 80%
5 10x10’
RNeasy Mini Kit Qiagen total
RNA DNA  RNase-free DNase |
Qiagen 500 ng
RNA SuperScript II reverse
transcriptase Invitrogen oligo dT20
20 ul
cDNA 2ul  cDNA
exon-intron
QuantiTect
SYBR® Green PCR QIAGEN
PCR
PCR 20 pL /well

2% QuantiTect
SYBR®™ Green PCR master mix 10 pL

50 pmol/L
0.2 uL cDNA 0.5 uL
20 pL
50 2 95 10
95 15 60 1 1
50

4) Chromosome conformation capture 3C

10 mL 1x107 2%
v/v -DNA
0.125M
PBS

10 mM Tris-HCI [pHS8.0],

10 mM NacCl, 0.2% NP-40, proteinase inhibitors
cocktail [Nacalai, Kyoto, Japan]

1x 0.3% w/v
SDS 37 1
1.8% v/v Triton
X-100 37 1
400 U Bglll/400 U BamHI 400 U Mbol
DNA 37 16 65
20
7 mL 1x T4ADNA ligase buffer
1% v/v TritonX-100 37
1 4000 U
T4DNA ligase 16 4
proteinaseK RNase
RNA
DNA
DNA PCR
GM
PSRV-YK
DNA DNA
400
500 bp
PCR

Illumina Miseq

Nature, 452, 991-996, 2008

50
QV20
50
bowtie2 De novo assemble
velvet k=21



C.
14 o
270 kb 9
uncharacterized protein KIAA0556
[GenBank accession no. XP_003642159.2],

general transcription factor 3C polypeptide 1
[TFIIC, GenBank accession no. XP_004945401.1],
protein argonaute 14 isoform X5 [Loc425933,
GenBank accession no. XP_423619.3], inactive
isoform X18 [RHBDFI,
GenBank no.XP_004945411.1],
DNA-3-methyladenine [MPG,
GenBank accession no.XP 414945.4], nitrogen

rhomboid protein 1
accession

glycosylase

permease regulator 3-like protein isoform X1
[ggPRx, GenBank accession no.XP_003642182.1],
transmembrane protein 8A isoform X3 [TMEMS,
GenBank accession no.XP_004945418.1], 39S
ribosomal protein L28, mitochondrial-like [P15,
GenBank accession no.XP 003642183.1], Axin-1
[Axinl, GenBank accession no.NP_990275.1]

o T oD oA
RT- PCR
GFP/Neo®
Figure 1 123
kb Loc425933 5 kb oA 55 kb
Axinl
20 kb
n oD oA
20 kb n oD oA
Figure 2
GFP/Neo®
Venus/Puro®
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Figure 3, 4

20 kb
0D oA
Figure 5 4.7kb
GFP/NeoR Venus/PuroR
3C Figure 6 4.7kb
52 kb 3.8kb
52kb  3.8kb
DNA
CpG 5
6 kb CpG CpG
Figure 7 DNA
3 CpG
1kb Figure 8
DT40 LMH
DNA PCR
PCR
Figure 9 PCR
DNA
Figure 10, 11
Figure 12
Illumina HiSeq
MiSeq
DNA

31.16
10,906,222,800 bp

18,177,038 pair

Q20 99% 50
17,375,285 pair



SunUp Nature,
452, 991-996, 2008
bowtie2
49.84%

velvet
411,911

Contigs 267,082,851 bases de
novo

Right border
Left border
19 bp  right-border
TCAGTGTTGAATGAGATAG)

illumina Miseq

100% NODE_446,121 1740
bp Figure 13
Sunup
Supercontigl6
1 836 bp Right
border 837 1740 bp
19bp right-border
1llumina Miseq GM
19 bp
left-border TGTTTACACCAC
AATAT de novo
unmapped reads
369 bp
A5FPB:1:1114:21442:18611
Figure 14
1 132 bp Right border
Transgene 133 369 bp
GM transgene

35SRNA

GM

719 bp 1 P35S GenBank
access. no. EU327975
contig
1 NODE_344501 PRSV
coat protein gene GenBank access. no.
X97251.1
68 bp Figure
15,16
D.
DT40 LMH o
270 kb 38 kb 5.2 kb
2
5.2 kb
20 kb
n oD
T hetero
homo 2 oD homo
MiSeq 18.2 M pair
reads 10,906,222,800 bases



Ti

Right border  Left border 19 bp
GM
GM
P35S
GM
2.
PCR
GM
GM

3.
E.

4.
20 kb

5.

GM 19 bp
illumina Miseq
GM
DNA
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