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ABSTRACT 

The invention provides for systems, methods, and composi 
tions for manipulation of sequences and/or activities of target 
sequences. Provided are vectors and vector systems, some of 
which encode one or more components of a CRISPR com 
plex, as well as methods for the design and use of Such 
vectors. Also provided are methods of directing CRISPR 
complex formation in eukaryotic cells and methods for 
selecting specific cells by introducing precise mutations uti 
lizing the CRISPR/Cas system. 
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AGATCCAGTTACAAA GTSCGCAGATCAA AATACCAACGCACAC 
CCAAAKCCCAACCACAAAAACACCCAACCCA 

AAGCGAGCGTGTACGGCGACTAGAA-GGTGTACGACGGCGGAAGAGATGCCA 
AGACCACARA AATCGGCA AGGCTACCKGCCAAGTACTTCTCTACACAAATC 
AGAACTTCAA{GACCGAGA ACCCTGSCCAACGGGAACCGAAGCGCC 
TCTGAACACAAACC8 GAA ACCGGGAGAEGGGGATAACGGCCGEAT 
TGRCACCGTGCGGAAAG GCT(GAGCATGCCCCAAGTGAATACGTOAAAAARGACC 
AGAGACAC (CTCAGAAAATCACGTCCAAAGAACAGCCA 
AAGCCAEGECAGAAAGAA (GAGGACCCEAACAAGTACGGGC CSACA 
CC8ACCGCCAGTCKGECCCAAA.GAAAAGAAC 

AAGAAACEGAAGAGGTGAAAGAGCGCTGGGGAECACCACATGGAAAGAAGCA 
GCTCAGAAAATCCCA CGACTTTCTGGAAGCCAAGCGCTACAAAGAAGTEAA A 
AAGAAAAAICCTAAG ACGCGACTGAAAACGCC 
GAAGAGAATGCEGCCECEGGGAACTCCAAA GAAACGAA {CEGCCCGC 
CCTCCAAATATGGAACTCC GTACCGGCCAGCCACATGAGAACTAAGGGC 
CCCGAGEATAAA (CAGAAACAGCC TTGAACAGCACAARACTACT 
GACGAGA CATGACCACACA, CGAGCCCAAGAA GTACCGCCGACGC 
AACEGA8 AAACGCCACAA8 AAG ACCGGAAA (GACAA 
AGCAGGCCGAGAAA CATCCACCTGTEACCCTGACCAA CGGAGCCCCTGCCG 
CCTTCAAGTACTTGACACCACCATCACCCAAGAGCTA ACCAGCACA AAGAG 

G8 GACCCAEACCACCAAG ACACGCTACGAGA ACSA 
CGACCEGECCAGCTGGAGCAEAAAAGGKGGCACGAAAAAGGCCGC 
CAGGCAAAAAAGAAAAAG 

2A-EGF 
gigaageggage:ctaa CictCceigtigaaacaagcaggggadgtigaaga gaatcCCggge:GGAGCAAGGGCA 
GGAGCTGT CACCGGGTGGGCCACCGRGTCGAGCTGGACGGCGACGEAAACG 
GCCACAAGTTCAC GTGTCC GCCA GGCCAE (8GCGATGCCACCTAC GCAA CTG 
ACCCGAAGA 

G. 5OC 
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cigagtic8aticcCaigcaa.caca iggggetica:Ca3Catctgaatggsgat.cg3 g(CCcticiggiggicigaagiacca Caiaggia 
teacaia::::::"TCCC"CT"""AAA GACAAEACTCCCAG 
TAGAAACE GAATAATGAAATA CTTGTEGTCCAAATCGAGCCAATAAT 
CAAATACTCTTTaAGCACTGGAA AGFt ACCAAGGAACTAaTTTTEATTTgAAGTGFaa 
CTGTGGACAGAGGARGCCATAACGCAGACT GTGGGATACAGAAGACCAAGCAGA 
CAAGTTTCCTTACACAAGCAAAAAAAATAAAAAGAACTCTAGTA 
CTATAAA (CAGCACAATCGGTCATAAAAAGCG 
AAACAA CGTTGAGIKAACAAAAGAAA, KCAAGAAAAA"E"E"GGAE 
AAAAAGAGGCAA ACCAGATGTGGCCC"AEC 

AACCCACA CTCSA,88. AAGACAGASA. TATCACGCCCAG8T 
GCTACACATCAAGCTATCAGATAGCCAGGAATACACACAGAAA CCCCTTGG 
GGAGGGGGGCTCTGAGATTCATAAAATTATAATTGAAGCATCCCAAGAGCCAC 
TAGGATGTGGCAAATCCGTCTAC CTCTGATGAGATTGGGA TATTCG 
CTGCGTGGTGGGTCGACAC GTGGGCT CAAAGCCTCTTCCTG 
CAGCCTGCACAACCCA GT AAAGGCAEGGCEEEGC 

AAGCAGOCGA (GAGAGCCGACCAGGGGG{AAA 
TETAAAACTAA AATTTCCTEEAATTETEEAAAAAATCGGGTAATAATAAA 
CCTCATAAAAACAGAGA GTA GT (ACAA. AETA Aa GACCCCCCC 
AAAAAGAGCA AAGCTTGC TATAAAC"T"TAAAGGGA 
TACAARCAAGGGTCTAATTTAGTATAAAAACTGATCC BAACA 
A." "CAGE CAAATCCAGAGAAAAACACAGAAATCAAAAA. 
GAAATAAGAGCTACTG GAAAAAAATGATACCC 
ASGCAGGGTTCATATGTACTCCC ATCCAAAAAAG AACTAAA 
GTECTCCTCGTTCCTGAAACAAGGAAAAGTACGTAAACE TOGAA 
CTTGCAGEGTCAGATCTTAAGGGGACACACTAAGGGAGCTTGGGTGATAGTTGG 
AAAiggittaagigatgaaaactgaatiaitacaccgcaacetactiittaaaaaaaaaagccaggccigtägagcaigctiaaggg 

atccciaggactigcigagcacaca AGAGA (it: ACTGGCAGGCTCCEGGGAGAGCATACAA 
AAAAAA (GAAAACAA GAAACACAAA (GACGE TAACCAC 
GAA ACACA GAATAAAAACAAAAAA "A"CAA" ECCC. 
ATCAAA.G.A.A. GATTTCCKCTGA, ATACCACAGCCAAACTAAAAAA 
GTTGGTTTTGTGATTGT8AAA TGTTTTCAAG GATA TTEAAACCCAGAGAAR 
AGAA CAAAGCGCTA CGAGGTCTC GGTTATAC CAGAAGCACTCTTGGGT 
CTGACACCGACATGGCTAGGCCTACC TAGGCTGATGTG CAAAT 

aAA{TAA GT CTGT.A.G. GTGATGARAT&GATTCAEATATCAAGGAAAACAG 
EAAAGAAAA"GACAATGAAAGAGGTTEGGGGTE 

F.G. SOF 
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Validation of Cas'9 nuclease activity by Surveyor 
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Averages Stey 
(A3-oxxp&laxp. iii.S. Spasia. MES-2A-3FR (i.e : 3. 

ice 2 3. 3. 
Coke 3 3. 
iota i. 39. s. 

pCAG-NES-SpCass NS-2A-CSFP ote . 3. 
to 3:2 33. . 
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