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1 gsiA

GGCCCCCGGCATCGAGGAGAAAACGGTGG@ATG

- Mutation frequency
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Fig. 8

b [ y chE Mut?,libn frequency

CAAGCGCCCAACGCGTTGGGCCG&GGGGGAAGCG
GTTMGGGTTGCGCAACGCGGCCCCCCCTTGGC




9/ 13

18/0)
¥HDDIDLOVYID1000VIDLEIOVIOYYYYD DOYBDL0BI0DLILY 258é%%kﬁm%ﬁ%&%% 9¥Y9D10¥01109991 10 | 2uou
V9990 LOVYIBIIDDYID11 19V : : 118 I o
Y9909 LOYY1DI000YVLO1LLD  ejgnop
YO9909 LOVY 101999V 91110
YD990910YYiD1090YI01119
¥H5999 [9YYLD1098v 151 L19WHyyYD 8588888«8&
Y9990010YY1D1909Y1011 D ,«5.% DIYDDL99009LILVILYL:
VODDOY1oYY 101098V 1511 [DWbovyyYe 8&888385258 éﬁ.ﬁw&ﬁmwo %.«.8«%3%&588% ooy

auopy.

”@a,
' {adin

Ty, T6E.
1599999 [YOYO00IYOVYY0 1991 110 0DL00Y00D9VOY I9YIYVYDIID0199¥Y1VoBa L1100 <8w8§$8«m5«5. A4
éEﬁ%ﬁoww&aﬁa&%ﬁw ‘50vEJ0500 01V IVLLI0DVOPY09 LY 1909¥¥DO0IDS0T0TE¥VED LOVOLI0D0L LD

S oty
£ WS T wes 0T NS P

1¥D999910vv101000v 1oL LIVl BOYROL08000101vaLY LU Iovon e vopo [TRPLOVYEDLOV)LI2900L 1D (ers)

‘Jano> u:bcu qunon
ﬂcoU ma&u 5 IUOLY
Y109099¥9 £1Y0YII91 YOVYYOI0B1 1L 09199Y90990¥DVIBYIVYVDI199180 B%éugwétouésﬁéqé
1y93ERDIOVY191099VILLIDYOalYY ooégaﬁﬁéhﬁtuwé%% '¥DB315909915YVIRLIIVOLIDT0L1D
605" . 48t : gey -
£ NeE asp'iLsd 01T7ed n

Aousnbaif uopeinw oY1osds-UuoN

95 9 ~a-ee0p N
» . —9— 0§ — TVao-seop
8z 1vaoseop I
, etep—— vao-seop
8/l ¥ao-seop . : e
— —— =l ,” m mmj seop
" suogeynur suopgjnur -uonenu- : . y ; o
ey ‘8)gnog “eibuis g : : , . . s
—  ET— : NN SN S — m@m J0JIBA
Uofieyiii 1eBié)-tio Jo WNod susiH EUE NP O %A W i
. Q B Y - e

6 "bta



10/ 13

Fig.

10

pSC101 ori .
p ota 1 2NE3
~mbha tpid_2

dCas-GDA-UL

CDA LVV&{%QI,

- pSBP. - -pMB1 ori

11| 80808

lambda
operator

b

51 70

dC as D1BA-HE0A o

UGl (282 bp)

CAACGCATTTGGCTAECCTGCCAGTCACACCATTC@GCCTGGGCGCG.

GTTGGGTAMCCGATGGGACGGTGAGTGTGGTAAGTCCGCGGACCGGCGC
CAACGCAT?TGGCT JACTGACACCAT TCAGGCACCTGGCOGCE
CAACGCATTTGRCT/
CAACGCATTTGGCTA

TGCCACTCACACCAT TCAGGCACCTG GCCGCE
EAGTCACAGGATTCAGGCGGGTGGCCGCG

[ RN

ACTCACACGAT TCAGRCGCETGACCACA

OO ~E Oy O Lh-bb.il\b —

eas LXYBA | o

GRTGCTTTGTTACCTGAAGT TGCGAAAGCGTAGGATATGACGACEATGCS
CCACGAAACAATIETICTTCAACGCT TTCGCACCCCATACCGOTRCCACAG

GGTRCTTTGTTACCTAAAGT TACGAAAGCIITIXYTAT GRCGACGRTGOC
GGTACTTTGTTACCTRAAGT TRCGAAAGCTINYRT AT GRCGACGRTGCC
GATACTTTATTACCTAAAGT TRCGAAAGCATLYNNATAT GRCGACGRTGCC
GGTGCTTTRTTACCTGAAGT TACGAAAGCGTGGERTATGACRACGATGCC
GGTACTTTATTACCTGAAGT TRCGAAAGCATITTRTATGGCGACARTRCE
GATGCTTTATTACCTRAAGT TACGAAAGCOTILLIITATGRCAACAATACC
GGTGCTTTGTTACCTRAAGTTGCRAAAGCEIIELYYATATGGCGACRRTACC
GGTGCTTTGTTACCTGAAGTTGCGAAAGCG AAAYTATGGCGACGGTGCG

.co\imm):..‘ébm—-u

AAATGGGTCCAGCGAGCCGATGGCGGAGCTGTGGATGGGCGGACATCCGA
TrTAaecAea?ciﬁikmecrAcceecrceACAcCThcccecareTAascr

1 ARKTOCGTOOAGOGAGCCGATRCCORAo THEEATEGBCaCACAT R
2 ARATGCGTCOAGCCAGCCAATARCCGARCTRTIRATGAGCGCACATCOGA
3 AAATCCATCCAGCCAGCOGATACCOANC TETTAATGGGCGCACATGCAA

4 AMTCCGTCCAGCCAGCCGATAGCCGABCTGTGAAT GGGCACACATCOGA

5 AAATCCGTCCAGCCAGCCGATAGCCEARC TN IXIATGGGCACACATCCGA
‘6 AAATCCATCCAGCCAGCCAATRACORARCTRILYN TRGGCACACATCCAA
7 AAATCCARTCCAGCCAGCCGATAGOCGARC] TGGGGGCACATCGGA
8 AAATCCGTCCAGCCAGGGGATGGCCG@ ALA TGGGGGGACATCCGA

AGTCACACCATTCAGACGCCTGGCOGCE:
ACTCACACCAT TCAGGCGCCTRACCGCE
GAACGCATTTGGGTACCCTGGCACTCACACCATTCAGGCGCOTG GCCGCG.

4 manA_1
lambda c 'gaIK*Z'xyiBJ
repressor (ts)

TGATccaecsAAecﬂscaAGAATGCAecccecm@:ﬁncroaacecm
ACTAGBCCACTTCRACATTCT TAGGTCAGGCGAGGRCCAAGAGCCRCEAC

1 ?GATCCGGCGAAGGTGEGAATGCAGCCCGCTGCCGGTTCTCGGCGGTG

2 TGATGCGGCGAAGGTCIRAGAATCGAGCCCACTACCGGTTCTCAGCGCTG
3. TGATCCRGCGAAGCTGRAGAATCCAGCCCACTACCGATTCTCAGCACTG
4. TGATCCGGCGAAGGTRCAAGAATGCAGCGCACTACCRATTCTCAGOACTG
5 TGATCCAGCGAAGCTORRAGAATCOAGCCCACTGCCAATTCTCRRCACTE
6 TGATCCGECGAAGCTGMAGAATCCAGCCCGCTGCCRATTCTCAACRCTG

7 TGATCCGGCGAAGCTG :AGAATCGAGCCCGCTGCGGGTTCTCGGCGC?G
ACTCACAGGAT TCAGGCBGCTGRCCECE. 8 '

GGGGCTGATATCGTﬂCTGCAGGGTG(}TATCGCTGCMT GCTCCGAAAGA ;
CGCCRACTATAGCAAGACETCCGACGATAGCGACBRCCACGAGRCTTTCT

@GGC’{GCTATCGCTGCCGGTGCTGCGAAAGA

1 GCGECTGATATCATT]
2 G0GGCTGATATCAT THTJAGGCTACTATCECTGCCGGTACTCCRARAGA
3 GCGACTRATATCATTYTEAGACTACTATCACTGCCRATACTCCRARAGA
4 GCGGCTGATATCGTTCTGCAGGCTACTATCACTGCCGGTCTCCAANGA
5 GCRGCTEATATCGTTRTGAGRCTACTATCACTACCAGTACTCORAAAGA
6 GCGGCTAATATCAT T RAGGCTARTATCACTACCAGTACTCCRAAAGA.
7 G0GGCTATATIGTT]GAGRCTGCTATCGCTRCCAATACTCCAAAGA
B GUGCTGATATCGT UTOJAGACTACTATCACTRUCGRTACTCORAMGA

459 479,

CGCGGTAGTGAAAA(ﬂ'CAGGGTGCTGCGGCATTGGA@TGCGGTTATCGO
GCGCCATGACTTTTGAGTCCCACRACGCCGTAAGCTTCCAGGCCAATAGGE:

1. CGCGGTACTGAAAAGﬁGGGYGCTGGGGCATTCGMGGTGGGGTTATCGC

2 CACGATACTBAAACTHAGGGTGCTGOGRCATTCAAAGRTGCAGTTATCAC
3 CGCRATACTGAMACTLIAGGETACT GCAGCATTCRAAGATGCAGTTATCGE:
4 CACGATACTBAAAACTCAGGGTACTACABCATTCGAAGGTALARTTATCAC
5 GGCGATACTGAARACTJAGG GAAGGT :
6 CACAATACTGAAAACT

7 CRCGGTACTGAARACTRY
§ CGCGGTACTRAAMAC GGG¥GCTGCGGCATTCGAAGGTGGGGTTATCGG;




181 targefed seguence

44 20037 to 20018
13 252732 to 252713
15 265649 to. 265630
16 1103455 to 1103474
47 3679722 to 3679741,
1.8 1339860 to 1339850
1.9 2472071 102472052
140 2896143 to 2896124
1411 4166876 to 4166857
112 4387721 to 4387702

182 ‘targeted sequence

24 3282844 to:3282863
22 21583220 2158303
2-4 320796 to 320815
2.5 1556878 to 1556859
2:6 1738848 to. 1738867
2.7 4588993 to 4599012
2.8 841962 to: ‘841981
26 1147637 tc. 1147618
240 1739835 t6. 1739854
2-41 3004201 to-3004310
212. 3088583 to. 3088602
2-13. 4034925 to 4034944

183 targeted sequerice
34 290438 to' 280457
32 331083 to 331064
33 505770 to 808784

34 1149551 to 1149551
4.5 2259641 to 2250660

185 targeted sequence

5.4 2478907 to 247888
52 518770 %o 513770
53 740290 to 740290
5.4 1515644 to 1515626
55 2155815 to 2155796
B 2191405 to-2191386
57 2378553 to: 9378534
5.5 3461047 to 3461928
5.9 3748428 to-3748409
5-11 1484034 to 1484063
B.42 3226483 153226502
543 1522356 to 1522337
544 2067709 to-2067728
516 3171208 to- 3171189

CATGAAAGGAATGTGGGGCGTGGTCGGGGTGGCCCGGAGGGGCETATAG
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Fig. 11

ATLGERLMHSLLSPFDVYINNTDEWPLYESRL
CGACACTGA0a0RTGTTATGAGOCTAOTATOAC TR TGACGTAGTGATATGGATGAGAGATA0CTOGCCROTATATGAATCCOGCCTEA

GGAGGGTGGGGCGTGTTATGAGGGTGGTGTGAGGGTTTGACGTGGTGATAT P14 CGEATGROTGECCRCTRTATGAATCOCGCCTGA
CGAGGCTGGGGCGTGTTATGAGGGTGCTGTGAGOGTTTGAGGTGG%TAT YW TIACGRATGBCTGECOGCTRTATGAATCCCECOTEA

CGAGGCTGGGRCGTCTTATGAGCCTGCTRTCACCOTTTGACRTGE TATQAjTGAGGGATGGGTGGCGGGTGTATGAATGCGGCCTGA
(GACGCTARGGCATCT TATRAGCCTGCTATCACCET TTRACGTGATRATAT A TIAGREATRGGTAACCGCT GTATGAATCCOACOTAA
GGACGCTGGGGGGTGTTATGAGGGTGGTGTCAOGGTTTGAGGIHGTGATAT'A‘TA~CGGATGGCTGGGGGGTGTATGAATGCCGGGTGAi
(GBACGCTAGRACRTGT TATGAGGCTGGT GTCACCCTTTGACGT AT TAT LI TIACEGATGGCTGACCRCTATATGAATGCCGO0TGA
CGACGCTGEGACATCT TATGAGCCTGCTATCACCCTTTGACRTGTLRTAT P T IACGGATGGCTRECOGCTATATGAATCCERCETEA
CGACGCTRGRACATCTTATGAGCCTGCTATCAGCCT TTRACGTAGT GATAT JIATRACGRATGRCTGRCCGOTATATRAATCOCRCCTGA
CGACRGTRGEGCATCTTATGAGCCTACTATCACCCT T TRACGTGGT GATATIITIACOGATABCTAGCOACTATATGAATGCCRCCTEA
CGACRCTAGGRCATCT TATBAGOCTGETATCACCCTTTAACGTATIATAT IR TAUCEGATGACTGECCACTRTATGAATCCCGCCTEA

GAVERRFAGNDLRS SPVYEWLTONGSGCYRAN
GGAGGGGTGGAAGGGGGGTTGGGGAACGATCTTWCGTGTCGAGTGGAGTGGGT?AGGGATAATGGTTGATGGTACCGGBCTAATGAA

GGAGCRGTGGAACGCCGCTTCRACAACGATCTTCCGTCATCTCCAG TN TGAGGGATAATGGTTGATGCTACGGGGGTAATGAA
GGAGCEGTGRAACRCCACT TCAACAACGATCTTCORTCATCTCCAGTRGANT YA TINCGGATAATEAT TCATGOTACCHGGCTAATGAA
GGAGGGGTGGAAGGGCGCTTGGGCAACGATGT?GGGTGGTGTGCAGTGHA' YCTGACGBATAATGRTTCATGG TAGCGGGCTAATGAA
GGAGCGATEGAACGCGAETTORGCAACBATCT TCORTCATCTCOAGTAGANTEY Y TRACGGATAATGGTT.CATGCTACCRAGCTAATEAA
GBAGCOATAGAACGECGCTTCAGCAACBATCT TCCRTCATCTCOARTAINATAPOTRACAGATAATGGTTCATGCTACCRGRG TAATGAA
GGAGCGGTGRAACRCCEGTTCGACAACGATCTTGCATCRTCTCCAG TN LYY TRACGGATAATGGT TCATACTACCGRACTAATGAA
GGAGCGGTGGAACGGCGGTTCGGGAACGATGTTCCGTCGTGTCCAGTGA YN TGACGGATAATARTTCATGCTACCGGRCTAATGAA
XX TGACGGATAATGGT TCATGOTACCGGACTAATGAA.
GGAGGGGTGGAAGGCGGGTTGGGGAAGGATG¥TGCGTGGTCTGCAGTGA 'AAnTGAGGGATAATGGTTCATGGTACCGGGCTAATGAA
GGAGCEETGRAAGGCCACTTCABCAACGATCTTEATOATCTCCAGTAN LRI TRAGGRATAATGGTTGATAGTACCGRRCTAATGAA
GGAGCGGTGGAAGGCCGGTTCGGGAACGATGTTGGGTGGTGTCGAGTAA I\ TGACGGATAATGGTTCATGCTACCGEGCTAATGAA
ALIAASIAL GGGATAATGGTTGATGGTAGOGGGGTAATGAA

TKARCR VL RARVARS G YTHECEGRRTERELSTROEA
GATGAAAGCAATGTGCGGGGTGGTGGGGGTGGC@AGCGGCTGGTATACGTGGWTCAGGGGOGGAGAAGGATAAGGACGGGTGAGCA

Py GTCAGCAGOGGACAAGBATAAGCACGROGTCAGCA
Y GTCAGCGACGGACAAGGATAAGGACRCGTCAGCA
1Y GTCAGCGA0GGACAAGRAT AAGCACGCGTCAGCA
I TaTCAGCAGCBACAAGGATAAGCACGCRTCAGCA
YI7GTCAGCGOCGBACAAGGATAAGCACGCETCAGCA

CATGAAAGCAATGTGGCGCATACTCCGGATAGLOCACABCRAET
CATGAAAGCAATGTGCCGERTGCTCCARATAGCCCACAGCARCTGRTATAG]
CATGAAAGCAATGTGCCACATGOTCCAGRTRACCCACAGORACTAATATAC)
GATGAAAGCAATATGCCBGGTGOTCOGGRTRRCCCACAGCERGTAATATAC)

k EQQRDPEMNHOQTKKGNIWHFANKARIGVD
ARGAGGAGCAACEOGATCCRAAGATACATCAGA GAAAGGGAATG“GTGGGAG TTGGGA?GAAGGCGCACATTGGTGTGGATGCGA

AAGAGGAGGAACGCGATGGGGAGATGCATCAGACGAAGAAAGGCAATGAGTAA AGTTTGGGATGAAGGGGOAGATTGGTGTGGATGGCA.
AAGAGCAGCAAGHCBATGCGRAGATGCATCAGACCAAGARAGGCAATCAGTEN ACTTTGGGATGAAGGCCCAGATTRGTGTCAATACCA
AAGAGCAGCAACGGGATCOGGAGATGOATCAGACCAAGAAAGGGAATGAR AA‘AGT?TGGCATGAAGGCGCAGA?TGGTGTGGATGCCA}
AAGAGGAGGAACGGGATCGGGAGATGGATGAGACGAAGAAAGGGAATCAGTAA ACTTTGGCATGAAGGCCCACATTAGTGTOGATAGCA .
AAGAGCAGCAAGGOBATCOGRAGATGCATCAGACCAAGAAAGRCAATCAGTE]) ACTTTRGCATGAAGGCGCAGATTGGTATCGATAGGA
AAGAGCAGCAAGGCGATCCGRARATGCATCAGACCAAGAAAGECAATCAGTIEYACTTTGACATGAAGGGGCACATTERTGTGBATGGCA
AAGAGCAGCAACGGGATGCGGAGATGGATGAGACCAAGAAAGGGAAIGAGTGA1ACTTTGGOA¥GAAGGGGOAOATTGGTGTCGATGGCA
AAGAGOAGCAAGGCBATOCGEAGATROATCAGACCAAGARAGGCAATGAGTLYCAGT TTGGCATGAAGGGCCAGATTGRTATCGATGCCA
AAGAGGAGCAAGGGGATGGGGABATGGATCAGAOCAAGAAAGGGAATCAGTAAvAGTTTGGGA?GAAGGGGCACATTGGTGTOGATGCGA
AAGAGCAGOAACGOGATCCGGAGAT GCATOAGACCAABAAAGGCAATCARTGRICAGT TTAGCATGAAGGCCCACAT TG TGTCGATGECA
AAGAGCAGCAACGCRATCOGGANATGEATCAGACCAAGAAAGGCAATCATTEEYAGTT TGOATGAAGGGOCACAT TRATGTGRATACCA
AAGAGCAGCAACGCAATCGAGABAT GCATCAGACCAABAAAGGCAATCAGTRYYACTTTAGCATGAAGGCCCACATTRATGTORATAGGA
AAGAGCAGCAACGOGATCCGRAGATGCAT CAGACCAAGAAAGGCAATCAGTENY AGTTTGGGATGAAGGGGGACATTGGTGTCGATGCGA
AAGAGGAGOAACGGGATCOGGAGATGGATGAGAGGAAGAAAGGGAATGAGTAAvAGTTTGGGATGAAGGCCGAGATTGGTGTGGATGGGA.
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Fig. 13

‘pR8315 background
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