(¢ Target 4 (EMX1): (EMXI1®Doff-targett k)

ACCTGTACATCTGCACAAGATTGCCTTTACTCCATGCCTTTCTTCTTCTGCTCTAACTCTGACAATC Wild-type x20
B e e e T e e e R SNT( AG4
ACCTGTACATCTGCACAAGATTGCCTTTACTCC g =i i i s NCARTC A28
ACCTGTACATCTGCACAAGATTGCCTTTACTCCAT G rrse & e = e e ACTCTGACAATC A20
ACCTGTACATCTGCACAAGA T TG e e e e CTTCTGCTCTAACTCTGACARATC A20
ACCTGTACATCTGCACAAGATTGCCTTTACTCCATGCCTTTCT ~=—=—=~=———————— - ~CAAT(G AlS
ACCTGTACATCTGCACAAGATTGCCTTTACTCCAG == sy e e TGCTCTAACTCTGACAAT(C Al4
TCCTGTACATCTGCACAAGATTGCCTTTACTCCR me s CTTCTTCTGCTCTAACTCTGACAAT( A8

(d) Target 3 (VEGFA Site 3): (VEGFA site3Moff-targett )

0oT3-2

GAGTGAGAGAGCGAGTGAGTGAGTGAGTGAGTGTGTGTGTGGGGGGGACTCGGCTTGTTGTTGTCGG| Wild-type x14
GAGTGAGAGAGCGAGTGAGTGAGTGAGTGA~~~-GTGTGTGGGGGGGACTCGGCTTGTTGTTGTCGG| Ad

GAGTGAGAGAGCGAGTGAGTGAGTGAGTGA~~~~~= GTGTGGGGGGGACTCGGCTTGTTGTTGTCGG| A6 x2
OT3-9
GTGTTGGGATGCGGGAGTGGGTGAGTGAGTGCGTGCGCGTGGCGATGCAAGCGTGTGCGAATGCGTG| x173
GTGT TGGE AT GCGE GRS s e e e e e e e s e e e e >| A80
GTGTTGGCAT Glrmermr o i e re T T e s S e e T AT GCGTG| A50
GTGTTGGGATGCGGGAGTGGGTGAGTGA-~————~—~~ GTGGCGATGCAAGCGTGTGCGARATGCGTG| A10

GTGTTGGGATGCGGGAGTGGGTGAGTGAGTGC

‘TGCGGGTGGCGATGCAAGCGTGTGCGAATGCGTq +2

OT3-18

TTTCARAGACAGTAGATCTTAAATGTCCTCACGCACACACTCACCCACACATAAAAGGTGGTAACTG| Wild-type x27
I TCARAGRCAGT AGA T C T e e e s e e e e e s e e e e TAAAAGGTGGTAACTG| A32
TTTCAAAGACAGTAGATCT T ARAT G s e et B S CATARAAAGGTGGTAACTG| A23
TTTCAAAGACAGTAGATCTITARATGTCCT e e et CACATAAAAGGTGGTAACTG| A18 x4
TTTCAAAGACAGTAGATCTTARAATGTCCT S gne =St CCACACATARAAGGTGGTAACTG| A1S
TTTCARAGACAGTAGATCTTAAATGTC-———~——————~ CTCACCCACACATAAAAGGTGGTAACTG| Al2

TTTCAAAGACAGTAGATCTTAAATGTCCTCA--CACACACTCACCCACACATAAAAGGTGGTAACTG| A2

TTTCAAAGACAGTAGATCTTAAATGTCCTCAC
GCACACACTCACCCACACATAAAAGGTGGTAAC| +63

Fig.13-4 Indel pattern of the cleavage site by CRISPR/Cas9
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Arabtdaps:s. mutations in 12 out of 25 sequenced clones
CATGGAGCGCTTEAAGGTGCACATGGAGGAC TAGTAAAGGAGAAGAAC

prmdneii In/Bel Freg. |
CATGGAGCGCTTCAAGGT CATGGAGGACTAGTAAAGGAGAAGAAC 0 (~3,+3) 1x
CATGGAGCGCTTCAAGGTGCAC ATGGAGGACTAGTAAAGGAGAAGAAT +1 1x
CATGGAGCGCTTCAAGGTGCA . . GGAGGACTAGTAAAGGAGAAGAAC | -3 4x
CATGGAGCGCTTCAAGGTGCA . AGGACTAGTAAAGGAGAAGAAC | ~5 3%
CATGGAGCGCTTCAAGGTGC . . AGGACTAGTAAAGGAGAAGAAC | -6 2%
CATGGAGCGCT . . . GACTAGTAAAGGAGAAGAAC | -17 Ix

_Tobacca: mutations in 15 out of 28 sequenced clones
CATGGAGCGCTFCAAGGTGCACATGGAGGACTAGTAAAGGAGAAGAAC
et s ~afDel — Freq.

CATGGAGCGCTTCAAGGTGCACATGG AGGACTAGTAAAGGAGAAGAAC +1 (+1) Ix
CATGGAGCGCTTCAAGGTGCACATG AGGACTAGTAAAGGAGAAGAAC 0 (~1,+1) 1x

CATGGAGCGCTTCAAGGTGCA . . . GGAGGACTAGTAAAGGAGAAGAAC | -3 4x
CATGGAGCGCTTCAAGGTG. . . . TGGAGGACTAGTAAAGGAGAAGAAC | -4 Ix
CATGGAGCGCTTCAAGGTGCA . . . . GAGGACTAGTAAAGGAGAAGAAC | -4 ix
CATGGAGCGCTTCAAGGTGC. . . . . . AGGACTAGTAAAGGAGAAGAAC | -5 3x
CATGGAGCGCTTCAAGGTGC. . . . . . AGGACTAGTAAAGGAGAAGAAC | ~b 3x
CATGGAGCGCTTCAAGGTGCA . . ... . ... ... ....AGGAGAAGAAC |-16 1x

Jian W, et al, Nucleic Acid Research, 41, e188 (2013) kY thZE
(-[Zdeletiond . +(ZinsertionD %, x(THEEFRT)

Fig.14-1 Indel pattern of the cleavage site by CRISPR/Cas9 in Plants (Arabidpsis and Tabacco)

W e e o WD G e M o

ﬂ&ﬁﬁh“ﬂ'#‘r

i

TCTCCATGCTCCAGGTCGTCTCC. . . . TCGACCACGCCGCCGACCAGGACA -4
TCTCCATGCTCCAGGTCGTCTCCGA. . . CGACCACGCCGCCGACCAGGACA -3
TCTCCATGCTCCAGGTCGTCTCC. . ... CGGCCACGCCGCCGACCAGGACA -5
TCTCCATGCTCCAGGTCGTCT. ...... CGACCACGCCGCCGACCAGGACA -7
TCTCCATGCTCCAGGTCGTCTCC. . GCTCGACCACGCCGCCGACCAGGACA -2
TCTCCATGCTCCAGGTCGTCTCC. . . CTCGACCACGCCGCCGACCAGGACA -3
TCTCCATGCTCCAGGTCGTCTCCGA. . . ....... GCCGCCGACCAGGACA -10
TCTCCATGCTCCAGGTCGTCTCC. . GCTCGACCACGCCGCCGACCAGGACA -2
TCTCCATGCTCCAGGTCGTCTC. . . . CTCGACCACGCCGCCGACCAGGACA -4

: TCTCCATGCTCCAGGTCGTCTCCGAGCTCGACCACGCCGCCGACCAGGACA

TALEN

gammmmunmv;

: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGGATC . GTCTCCTTCTCCCAGGTC -1

: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGG. . ... ... .. CTTCTCCCAGGTC -10
: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGG. . ..o v . v . TTCTCCCAGGTC -11
: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGG. . . v vt . s TTCTCCCAGGTC ~10
§ B vas rane s vasy PoSE SRS LN FE A RS R CCTTCTCCCAGGTC -44
M6: CCCGACGTGTCCCCCGAGGATGACGCATCGGCC. ... .... CGTCTCCTTCTCCCAGGTC -8
..... TCTCCTTCTCCCAGGTC -5
CRISPR M8: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGGA. . CGTCTCCTTCTCCCAGGTC -2
Cas9 M9: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGG. .. ... CTCCTTCTCCTAGGTC -6
M10: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGES . TCCGTCTCCTTCTCCCAGGTC ~1
M11 : CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGGA . . . . TCTCCTTCTCCCAGGTC -4
M12 : CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGG . . . . GTCTCCTTCTCCCAGGTC -4/+125

—
CCTTTCGATGAAGTGACAGATAGCTGGGCAATGGAATCCGAGGAGGTTTCCCGAAATTACCCT
TTGTTGAAAACTTGCTTTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGATGCTCCTCGT

BEERE

g
§
g
g
:
3
:
Q
i
g
8

WT: CCCGACGTGTCCCCCGAGGATGACGCATCGGCCCAGGGATCCGTCTCCTTCTCCCAGGTC WT

Lian Z, et al, J. Genetics Genomics, 41, 63 (2014) &Yk ZE
(-I%deletionM . +IZinsertionDEERT)

Fig.14-2 Indel pattern of the cleavage site by TALEN and CRISPR/Cas9 in Plant (Zea mays)
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CRISPR plasmid construct

St —gctaggctatatttcggatFNNNNNNNNNNNNNNNNNNNNGC:;aattcaccgcatta— 37 (1

target in genome 3’ -cgatccgatataaagcctaCNNNNNNNNNNNNNNNNNNNNCCttaagtggegtaat-57 ()

CRISPRE A Bty NERF| PAM 7L EIZBHBPAMIE. CasODREITBETHEA. seRNAIZEHAEL
5* ~GHINRNNNHNNNHEBINGNEN. Hee—3* 5’ ~GNNNNNNNNNNNNNNNNNNN - - -~~~ chimeric RNA

3’ —~CNNNNNNNNNNNNNNNNNNN NCC-5' (seRNAscaffold)

Note: (-)$IZHET T HFFE. MEITER

sgRNA scaffold 2A
h-SpCas9 NLSV Puro/GFP bGH pA
L
= Bbs| Bbsl . . . T sgRNA scaffold
5" -ARAAGGACGAAACACCGGGTCTTCGAGAAGACCTGTTTTAGAGCTGARATAGCAAG-~——~—=———=——=———— 37
37 —TTTCCTGCTTTGTGGECCE—XGAAGCTCTTCTGGACAAA‘ATCTCGACTTTATCGTTC —————————————————— 5
digestion
5’ -AAAGGACGARAA GTTTTAGAGCTGARAATAGCAAG——======—==—————— 3¢
3"-TTTCCTGCTTTGTGCE ATCTCGACTTTATCGTTC————————————m—— 57
ligation
5’ ~CACCGNNNNNNNNNNNNNNNNNNN =)
3% CNNNNNNNNNNNNNNNNNNNCAARA-5"
anealing
5’ ~CACCGNNNNNNNNNNNNNNNNNNN -37 ]
+ L‘ prepare 2 primers
31— CNNNNNNNNNNNNNNNNNNNCAARA-5' 1

Fig.15 CRISPR/Cas9 plasmid we used in this study
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RefSeq Genes
i 3

¥ L ¥
Fublications: Soquencefuin SC\'QV:F ifiC Articles
L] I

Ooften Found Near AcCtive Regulatory Elements) on 7 cell

i1 DHasel Hgnersinsitivitg Ciusters in 125 cell tupes fro

ATTAGGGCTAGGGAATATAGCTCAGTGGCCTGATATGCGTAAGGCCATAGGTAGTCTCTAGCTTCTAAATACATTAAAACTAAGTTARAAGTCACTA
ATAAATCCTTCTGCTATGTATTATAAAGATGAAAAGCAGAAACTAGTCATAATACTAAAATATCCTTTCTCAATTTGAAAGTATAGGGGAAAGAGTA
TGCTTGAAATAARAACACTTTAGTGAAAATGATGTTTGACCCTTACTAATTATTAATTTGTAGTGTTTCTGAGTCAGATTTCCACCCCCTTAGTTTAG
AAAATGTAAAACTATTATTGAAAAGGTGACTTACATTTGAAAGATAGTATACACCTAACCACATATCATCCGTGGCAAACTCTTAAACATCTACCAT
GAAGATGTATTTCCCAGTTTCTACCTAGGCCCATATAGAATGATTTTACAACTAGCACCCAGCATAGTCCAAAAGCCCCTTTTGTGTTTTAGCCATT
TTTATACTTACTAARAGTTACATTTCCTTTAATTCTACTTTCTGAATTCAGTATCAGGAGAGTTTCTTACTGAGAGTCTCAGAAAACCTGATACATTT
TGATCTATTTTCAAGTATTCTTTCCTTATCAGATATGTATAAACTGGATAGTTTTATTTCTTGACARAAGAACTTTGGCTGGAGTTAAAGTTTAGTG

) . TALEN-VR-AIF-up-A

U6-Rev-exon3mae /\,”— U6-Rev-exon3mae2
GCAGAGCGCTTGATTAGTATGCATGAAGCTCTGGGTTT! CCTAG*ACTGAAAAGTCAAATTCAEEEEKéﬁAGTGTTTGCATAAACK;AGCTAAC
TAGCTCAATGTAGACAAAAGCTTCTCATTTAATTGARAATGATIGTTAGCCTATGTTATGATATAGEATGTATCATGAAATAARACTTTCTCCATGTTTGG

cTcTacAGGCCTACAAGACTATTAAAGAAGACCAAAAAAGATATAATGAAAGAATAATGGGATTAG
GACTGTCACCAGAAGAGAAACAGAGAAGAGCCATTGCCTCTGGTARGGACTECCCTATGTCTCTTCTGTGTGAC

TTTTAATTGTTTTATTTACATTCCAAATGT@KQSSFCACTTCTTGGTCCCCCCTCCAAGAGTTCTTTACCCCATACCCT TCCCCTTTGCCTCTGAG

U6-Rev-exon3usiro U6-Rev-lefi-2

AGGGTGATCTTCCCCCCCCAAACTCCCCCCGTCAATCCTCCTTCTGTGGGGGCATCAGTCTCTACAGGATTAGGCACATCCTTTCCCTCTGAAGCCA
GCCAAGGCAGTCCTCTGCTACATGAGTGCCAGGGGCCTGAGATCAGCCTATGTATGCTTTTTGGTTGGTGGCACAGTCCCTGGGAGCTTCCAGGGGT
CCAGGTTAGTTGACACCGTTGTTCTTCCTATGGGGTTGCCATCCACTTCAGTCCTTCCCCTAACTCTTTCATTGGGGTCCCTGTGCTCAGAACAATG
CTCACCTGTGAGTATCTGCATCTGTCTCAGTCAGCTGCTGGTAGAGCCTCTCAGAGGACAGCCATGCTAGGCTCCTGCCTGARAGTACAACATAGCA
TCAGTAATAGTGCTGGTGCGTGGTGCCTGCCCATGGGATGAATCCTAACCTGGGCCTGGCACTTGGTGGCCTTCCCTTCAGTCTCTGCTCCATTTTT
GTCTTTGCATTTCTTTTAGACAGGAACCATTCTGGGTCAAGAATTTTGAAGGTAGGTTGATGTATATTTGGTGATTACTGGGAAAGATAGGAAAGCC
ATTTTTCCAATGACTAAACCTTTTCAATCACATTAATTCCCTTGAATCTTTGGAGTTTTGAGTTGTTATAGATGTGTTTTCCTGTAGCACAAAGCTC
TAGCCTTCTATTTGATTCAGTTGGATTTTCAAAGAGGAATACTTTAATCCTTTAATTAGGCCTATAATCTGGGTAGGCGGTTTGTATTGCTTTTCGC
AATAATGCCTCCTTCTTCATGAACATTGTATAATAATCCCCAATTGACCTCCTAGGTGTTTCCCCTTTATGC

Fig.16 TALEN and CRISPR/Cas9 design targeted for AIFM1 exon3 region
H A TR AZES &, CRISPRERRIELS], KFREIEFTRLULEINIZ
TALENAZRIBCSIZ RT. KXF(#%) (L. exon3Z&RY
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*Platinum TALEN® Target: TTTCATCCCTAGTACTG-AAAAGTCAAATTCGC-CTTAGTAGTGTTTGCATA

*CRSIPR/Cas9? Target:

GC% in
Name Length Start End Strand Nucleotide sequence —_—— Ranking Match-start Match-end
U6-Rev-exon3mae2 23 20 42 minus GAATTTGACTTTTCAGTACTAGG 30 100 135399601 135399625
U6-Rev-exon3mae 23 116 138 plus GTTAGCCTATGTTATGATATAGG 30 100 23972 23996
U6-Rev-left2 23 288 310 minus GTCACACAGAAGAGACATAGGGG 45 100 23800 23824
U6-Rev-exon3usiro 23 419 441 minus GGAAACTGCTCTCTGCTATGGGG 50 100 23669 23693
SURVEYOR assay #%
§ 5 &
2 3 3
% s § §
> 3 3 5 3 £
o < < < < T
& 2 2 2 2 &
] 1) = x o o o 3
p= o = ) oD ) w2
3 3 PoPel P a
e} S 5 5 =) D D [=) =3 Q
c ol — 0 0 0 0 o0
8 8§ = =T ¥ ¥ ¥ ¥ y 8
- - = = a a a a a -
Mk 1 2 3 4 5 6 7 8 Mk
500
_100_
TALEN spacer (talen-VR-AIF-up-A)
SUR-PCR4_T1-2 108 [TGATTAGIATG ATGAAGCI TGGEITTCATCC CITAGTAGTCITTGCAT AAAGGAG T AR TAG T CARTGTAGACARRAG.TT] 218
SUR-PCR4_T1-3 109 ITGATTAGTATGCATGAAGCTCTGGGTITCAT [TAGTAGTGITTG GCTAACTAGCTCARTGTAGACRARAGCTT| 218
SUR-PCR4_T1-13 109 ITGATTAGTATGCATGAAGCTCIGGGTITCATC [TAGTAGTGTITG GCTARCTAGCTCAATGTAGACAARAGCTT] 218
SUR-PCR4_T1-24 109 [TGATTAGTATGCATGAAGCTCTGGGTTTCATCCCTAGTACTG \GCTARCTAGCTCAATGTAGACAARAGCTT] 218
SUR-PCR4_T1-9 109 FTGATTAGTATGCATGARGCTCTGGGTTTCATCCCTAGTACTG GCTARCTAGCTCAATGTAGACARARGCTT] 218
SUR-PCR4_T1-15 109 [TGATTAGTATGCATGAAG AGTACTGRA GCTAACTAGCTCAATGTAGACAARAGCTT] 218
SUR-PCR4_T1-18 109 [TGATTAGTATGCATGARG CTAGTACTG [TAGTAGTGTTTG! GCTAACTAGCTCARTGTAGACARAAGCTT] 218
SUR-PCR4_T1-20 108 KTGATTAGTATGCATGAAGCTC CTAGTACT] ITAGTAGTCTITG GCTAACTAGCTCARTGTAGA oTT| 218
SUR-PCR4_T1-22 109 FTGATTAGTATGCATGAAGCTCTGGGTTICATCCCTAGTACTGRARAGTC CGCCTTAGTAGIGTTIGCR GCTARCTAGCTCAATGTAGA T1] 218
SUR-PCR4_T1-5 110 FTGATTAGTATGCATGARGCTCTGGGTTTCATCCCTAGTACTGRARAGT CGCCTTAGTAGTGTTIG GCTAACTAGCTCAATGTAGA 11| 219
SUR-PCR4_T1-18 109 [TGATTAGTATGCATGAAGCTCTGGGTTTCATCCCTAGTACTGRARAGTC GCCTTAGTAGTGTTTGCATARAGGAGCTARCTAGCTCARTGTAGA TT| 218
SUR-PCR4_T1-4 110 FTGATTAGTATGCATGAAGCTCTGS ATCCCTAGTACTGRARAGT: GCCTTAGTAGTGTTTGCATAAAGGAGCTAACTAGCT CARTGTAGR TT| 2139
SUR~PCR4_T1-23 110 FTGATTAGTATGCATGAAGCTCTGGGTITCATCCCTAGTACTGRARAGT GCCTTAGTAGIGITIG \GGAGCTAACTAGCTCARTGTAGACAARAGCTT] 219
SUR-PCR4_T1-11 110 [FTGATTAGTATGCATGAAGCTCTGGETTTCATCCCTAGTACTGRARAGTC GCCTTAGTAGTGTTTG TAGCTCAATGTAGA T1) 219
SUR-PCR4_T1-10 110 [TGATTAGTATGCATGAAGCTCTGGGTTTCATCCCTAGTACTGRARRGTCE GCCTTAGTAGTGTTTGCATARAGGAGCTARCTAGCTCARTGTAGACARARGCTT] 219
SUR-PCR4_T1-7 110 FTGATTAGTATGCATGAAGCTCTGGETTTCATCCCTAGTACTGRARAGT GCCTTAGTAGTGTTIGCATAAAGGAGCTAACTAGCTCAATGTAGACARAAGCTT] 219
SUR-PCR4_T1-16 110 FTGATTAGTATGCATGAAGCTCTGGGTITCATCCCTAGTACTGRARAGTCH CGCCTTAGTAGTGITTGCATARAGGAGCTAACTAGCTCARTGTAGACARAAGCTT] 219
SUR-PCR4_T1-6 110 FTGATTAGTATGCATGAAGCTCTGGGTTICATCCCTAGTACTGRARAGTC GCCTTAGTAGTGTTTGCATARAGGAGCTARCTAGCT CARTGTAGACARAAGCTT] 219
SUR-PCR4_T1-8 110 [TGATTAGTATGCATGAAGCTCIGGETITCATCCCTAGTACTGRAARGTC GCCTTAGTAGTGTTTGCATAAAGGAGCTARCTAGCTCARTGTAGACARARGCTT] 219
SUR-PCR4_T1-17 109 FTGATTAGTATGCATGAAGCTCTGGETTICATCCCTAGTACTGRARAGT GCCTTAGTAGTGTTTGCATARAGGAGCTARCTAGCTCAATGTAGACARAAGCTT] 218
PC12HS~-tevoff10 111 FTGATTAGTATGCATGAAGCTCTGGGTTTCATCCCTAGTACTGRARAGTCARATTCGCCTAGTACTGTTIGCATARAGGAGCTAACTAGCTCARTGTAGACARAAGCTT 220
SUR-PCR4_T1-33 111 BCTTGATIAGIATGCATGARGCICTGGGTIT CATCCCTAGTAC T GARARGT CAARTTCG T T AGTAGTGTTTGCAT ARAGGAGCTARCTAGCT CARTGTAGACARBRGT] 220
SUR-PCR4_T1-42 111 RBCTTGATTAGTATGCATGAAGCTCTGRGTTTCATCCCTAGTACTGRARAGT CARRTTCGCTTAGTAGTGTTTG ATARAGGA AGCTCAATGTAGACARRAGC 220
SUR-PCR4_T1-27 110 BCTTGATTAGTATGCATGAAGCTCTGGETTTCATCCCTAGTACTGARARGT CARATTCGCTTAGTAGTGTTTG TCAATGTAGACARAAGC| 219
SUR-PCR4_T1-35 109 BCTTGATTAGTATGCATGAAGCTCTGGETTTCATCCCTAGTAC GICTTAGTAGTGTTTG T ARAAGC] 218
SUR-PCR4_T1-30 110 BCTTGATTAGTATGCATGAAGCTCTGGGTTTCATCCCTAGTACT GICTTAGTAGTGTTTGCA T ARBAGC| 219
SUR-PCR4_T1-31 110 BT ATGCATGARGCTCTGGETTTICATCCCTAGTA GHCTTAGTAGTGTITIC T AARRGC| 219
SUR-PCR4_T1-29 110 [FCTTGATTAGTATGCATGRAGCTCTGGGTITCATCCCTAGTA G|CTTAGTAGIRITTG T ARARGC| 218
SUR-PCR4_T1-39 110 BCTTGATTAGTATGCATGAAGCTCTGGETIT TAGTACTG GJCTTAGTAGTGTTTGOA T ARAAG
SUR-PCR4_T1~32 110 BCTTGATTAGTATGCATGAAGCT TAGTACY GICTTAGTAGTGITIG 1 G
SUR-PCR4_T1-36 109 | T TAGTAL GJCTTAGTAGTGTTIG T G
3UR-BCR4_T1-25 108 [ T TAGTA G ¢ TCAA
SUR-BCR4_T1-37 108 f5 30T TAGTA G T
SUR-PCR4_T1-45 108 5 T TAGTA G T
SUR-PCR4_T1-44 108 | T TAGTA G T
SUR-PCR¢_T1-26 108 3 T G T
SUR-FCRE_T1-38 107 3 5CT G 1
SUR-PCR4_T1-48 108 [3 CT T
SUR-PCR4_T1-34 108 [ T 2
SUR-PCR4_T1-28 109 T T
SUR-PCR4_T1 109 7 G T
SUR-BCR4_T1-43 108 . T
SUR-PCR4 108 § T T

Fig.17 AIFMIE{nFexon3RI#RintronfEIEZ1EMIZT H A L1zsgRNA &
YIBE ™ (SURVEYOR Assay), —2 I X7
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AIFM1 KO by disruption of exon3
(chicken DT40 exon 3 region)

intron2
AGACAATCGGTTCTGCAGCCCARAGACCAAATGTATGCAGAAAGCTTCATTGCTTGCTCATGGAAAGCAATCGGTCTGCT
GAGTCCCATCCTATCATAAGTAGAGCAGGTAGTTTTCTGAGTGCATTCCTCCTACAGCTATGTATACATCCCCAGGTGCT
TTTTAAACTCAGGTATATCTGGGTTTGTTTGCTTTAGTTGAAAGCA%;ATGCCTTTTCTGAGCAAG ”#&TAGACAAAAG
TGTGTGGGGAACAGAAGCAGAATGATGCCTTGATGCTGTAACACATACAAGGTGAATGTCTTCCTGTCTGTGTCCAG

- = —
GTA TAC AAA ACA CTG AGG GAA AAC AAG GAG AGA TTC ACC AGC C{LGT GTC ACG ACA GTC ACT ACAJ

v X K T L R E N K E R F ¢ S R V T T ¥ T T

3-1 3-exon
- B Nm3 - J—
{CGG TCC CAA!GAA AAG GAA TCA TCT |CCT TCT G

S
T R S Q E K E S S P

underline: exon3

= 1

GIFGGGTACTTGCCTGCAST TCTGGGTTTGGAGCTGTTT TT CGTGAGCTGCTAACTTGAGACAT CCARAACAGATAGAACG
CAGCCTGCATGARRACACAGT GGTAAAAF%GAGGAGGGGCCCTGCTTT el 31:TGT CACCTTTTCCCAGCCTGGEARAGAAG
CAGTGCAGTTCCCAGCACAAAATCCTCAGTGCTGTGCCATGTCCCTGTTCCATTCAAGGAGCCTCACAGAGGGAGARATG
AGGACAAAGTAGCAAAGCTCTTGATAATTTCTTGCAGACTGTATGTGGACCACAGGTCACTCACTGAAGGTTAAGTGATT
GTGCAGATCTAGCTTAGAGAAACCATTTGCTGCAGTGTGGCACTTTGAGTCGTGCATGGAGCAGGCTTCAAGAGAAGGAG
GGTCTTAGGAAATACAGTGGGGGAGAAGGGAAGGGAGGAGAACGTATTTGGAGTGCTGTCTGCCAAAGGAGGTCCGTACA
TGAAAAAGATCTGGTGACACACTCTGT intron3

(px330: Streptococcus pyogens Cas9,
Nm3: Neisseria meningitidis Cas9)

surveyor nuclease assay

Fig.18 AIFMIE{EFexon3-intron3|ZFH A L1=sgRNA L —H T R &
YIHT & (SURVEYOR Assay)
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+ :Assay 7+ DNA
— :AssayHi] DNA

wtCas9+sgRNA (1, 2, 3, 4, Sug)
wiCas9alone  DTAQ control

@ @ O @ ® ® @
— e — 4 —+

100

sequencing 55

120

8 1 1% 180 170 180 1%
CTGTGTCCAGGTATACAAAACACTG AGGGAAAACAAGG AGAGAT TCACCAG CCOTGT BTCCCAAGAAAAGGAATCATCTCCTTCTGGTGGGTACTT(C CTGCAGTTCTGA

A

e

Target: GTGTCACGACAGTCACTAC CGG

Fig.19 AIFMIE&IEFexon3RERIZTH A2 LT=sgRNA L —I TR &
YIETETE (SURVEYOR Assay)&2—4hRIBD L —I IO XFER
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| Church’s group, Nature Biotech, 31, 833 (2013) | PPP ] R ] 2 C gene

cell type: HEK293 (Human Embryonic Kidney 293)
target: AAVS] locus PPPIR12C (protein phosphatase 1, regulatory subunit 12C) (UCSC genome browser, GRCh37/hg19)
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Joung’s group, Nature Biotech, 31, 822 (2013) and Nature Biotech, 32,279 (2014) | VEG FA gene

cell type: HEK293 (Human Embryonic Kidney 293)
target: VEGFA (vascular endothelial growth factor A)
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[ oung’ s group, Nature Biotech, advanced online doi:10. 1038/nbt 2908 ‘5;014) M N C F gene

cell type: HEK293& (Human Embryonic Kidney 293)
target: FANCF (Fanconi anemia, complementation group F)
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Joung’s group, Nature Biotech, advanced online doi:10.1038/nbt.2908 (2014) RA RA gene

cell type: HEK293& (Human Embryonic Kidney 293)
target: RAR A(retinoic acid receptor, alpha)
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Joung’s group, Nature Biotech, advanced online doi:10.1038/nbt. 2908 (2014) E {\4 X ] gene

cell type: HEK293& (Human Embryonic Kidney 293)
target: EMX1 (empty spiracles homeobox 1)

ne1e
i
73, 145, ses] 73,156, 998} 73, 155, 900} 5 166, 899]
UCSC Genes (R foec, GenBank, CCOS, Rfam, TRNAS & Comparat Ve Genomics)
eait = =
RefSea Genes
el SRS - - e
Pubiications: Sequences in Scientific Articles
I i I i i i
- Human BRNAS from GenBank
- T Y S S T
Human ESTS That Mave Been Spliced
- = A
H3IK29A HIK27AC Mark (Often Found Near ACtive Repulatory Elements) on 7 cell 1ines from ENCODE
K29Ac
r "'- O 0 T T T T T G (it A 1 DHASe] HWPerSens it v ity CIUSters in 185 Q\Wm T "””"'-"—‘
st s s e W TR § -
DNase CluSter Transcr ipt mn-nc:or CnIP-seq (183 Factors) from ENCODE with n\ctlormk Mot ifs
= e R RS SsSe --

target indel 2.9% (UCSC genome browser, GRCh37/hg19)

Fig.21 ENCODET—4M oA =R BILFIEMELLO T / LIEE (continued)

61



AIFMI gene

seate 20 { rar%
o 129,208, 004 189,274, 000! 129,27 08el 129,284, 000} 129,208, 4adl 139,200, 080} 129, 298, 400} 129,300, 000t
P UCIC Genes (RUFSEd, GenBank, CCOS, Kfam, CRNAT & COMRACAC (U6 GEnomicE)
by + + " " P
areny 19004 t b H =
1 H 4 + H 3 bd § =4
AL =
Arrns
Rofteq Geves
rorsea caces L S e S + H + o +
FUDTICAT IO 1 Secuences n SCIentific ACT (clet
Seauences [ S - 1 4 + i
o8 HIMATAC MaCE (OFTEn FOune Near ACE ive RegulAtory EMments) o0 7 cell Tines frow ENCOOE
Lavered HwaMC
.- SR e B e S A S — . e et
& - GFTTaT DNRZT Hanersend (€10 1ty CETErs (1 143 CET1 CoRes 7roa ENGOOE
Tranacr Pt ion Factor EhIPesea from ENCOOE

HInESC HIKAm3

HI-NEST HIK

HI-PESC HOKZTAC
HIWRTAC

L] |
DHasel Haersend iTIVity Unifors Faaks from ENCODE /Ans vs s

HISTONE MOGIIF CATIONS DY ChIF-Sea from ENCOOE/BCOM INSTITUTY

HE-PESC HIWETED
MI-nESC HMIGEd  w — N e — - op— P
HI-hESS KLY
s -
3 L]
KSR HIKN1 weeen ms—— v S
K362 HIKem CRmET
S
KEER HOKANS
KSR HKRTMC B o
KF62 HARTNE "
KS62 HMTIMS
KSR HKRTWY
B e e—— SIS auimm
ooy ’ e T oA * Res i
OBeN CricRAT in By DNATET M5 fros ENCOUE/ORenchrondOuke Un verd 1ty)

Fig.22 ENCODET—4#MN S T=AIFMIEIEFexon3EDDY / L)

62





