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Fig. S1. Effect of TALEN and targeting construct co-injection. Graph depicting the 

percentage of normal (Black) and abnormal embryos (Red) in each co-injection condition. The 

constructs used and location of restriction sites are described in Fig. 2A-H. 

Development | Supplementary Material



	   2	  

 

Development | Supplementary Material



	   3	  

Fig. S2. PCR-based recombination detection assay. (A) Schematic representation of 

recombinant chromosome detection. A version of this data is shown in Fig. 2. Using a forward 

primer in the sox2 gene just outside of the LA region (sF2) and a sfGFP-specific reverse primer 

(sR2’), the recombination event can be recognized by amplification of a 1.5 kb PCR product. (B-

I) PCR-based recombination frequency analysis for each condition (12 embryos per each 

condition). Each lane represents a single embryo. Only 1.5 kb PCR products were counted as 

recombination-positive. (B) Circular form of targeting constructs. (C) NotI (NaeI)-digested 

targeting constructs. (D) AscI-digested targeting contructs. (E) NotI (NaeI)+AscI-digested 

targeting constructs. (F) NcoI-digested targeting constructs. (G) SacI-digested targeting 

constructs. (H) NcoI+SacI-digested targeting constructs. (I) Targeting constructs were digested 

with NaeI within the LA. sox2 TALEN RNAs with or without nos1 3’ UTR were used for each 

condition. 
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Fig. S3. Overexposure of the Southern blot analysis shown in Fig. 4B. A smear insertion 

band is detected with wild-type band in #4 line (see Results for detail).  
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Fig. S4. Analysis of sfGFP-positive cells of sox2-2a-sfGFP line. Confocal microscope images. 

All images are transverse sections of 7 dpf sox2-2a-sfGFP larvae. (A-H) Arrowheads indicate 

HuC/D-positive, sfGFP-positive neurons. Arrows indicate Sox10-positive, sfGFP-positive OPCs. 

(A-D) Most sfGFP-positive cells are located in periventricular zones of the telencephalon and 

diencephalon. (E-H) Most sfGFP-positive cells are located in ventricular zones of the hindbrain. 

(I-K) Asterisks mark HuC/D-positive, sfGFP-positive cells that are putative amacrine cells. 

Arrows indicate HuC/D-negative, sfGFP-positive cells that are resembled as Müller glia 

morphologically.  
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Fig. S5. Comparison of tdTomato expression between strongly and weakly expressing gfap-

2a-tdTomato F1 lines. Lateral views of 36 hpf embryos. Epifluorescence stereomicroscope 

images of (A) a strongly expressing tdTomato-positive F1 embryo obtained from #1 line and (B) 

a weakly expressing tdTomato-positive F1 embryo obtained from #4 line. All images were taken 

with the same exposure time. Scale bar, 200 µm.  
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Table	  S1.	  Sequences	  of	  targeting	  constructs	  and	  sox2	  probe	  
	  
L1 Targeting construct sequences  
ccttccccagcaaagttacctccaactgctaaggtaacttcagcagcctctccacacact 
ttttggacttctttattttttatttttacggctggtggggtagactttcaagaaaatcgg 
tttaaatgtataacatgatggaaaccgagctgaagcccccggcgccccagcccaacaccg 
ggggcacggggaacaccaactcctcgggaaacaaccagaaaaacagcccggaccgcatca 
agagacccatgaacgccttcatggtgtggtcgaggggacagcggcggaaaatggcacagg 
agaaccccaaaatgcacaattcggaaataagtaagcgactcggggccgagtggaaacttc 
tgtccgagagcgagaagcgaccattcatcgacgaagccaaacgccttcgggctctgcaca 
tgaaggaacacccggattacaaatacagaccccggaggaaaaccaagaccctgatgaaga 
aggacaagtacaccctgccgggcgggctcctggcgccgggcggcaacggcatgggcgccg 
gcgtgggtgtaggggccggtttgggcgccggggtcaaccagaggatggacagctacgcgc 
atatgaacggctggaccaacggaggctacggcatgatgcaggagcagctgggttacccgc 
agcacccgagtttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctacgaca 
tgagcgcgctccagtacaactccatgaccaactcgcagacctacatgaacggctcgccca 
cctacagcatgtcctattcgcagcaaagcacgccgggaatgacactgggctccatgggct 
cggtggtcaagtccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcattccc 
gggccggacagtgccaaacgggggacctgcgggacatgatcagtatgtacctgcccgggg 
cggaggtgcaggaccagagcgcgcagagcagactgcacatgtcccaacattaccagagcg 
cacctgtgcccggtacgacgattaacggcacgattcccttatcgcatatgGGTTCCGGAG 
CCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCTGTGA 
GCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACG 
TAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGCAAGC 
TGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGA 
CCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGGCACG 
ACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTCAAGG 
ACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACC 
GCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG 
AGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGCATCA 
AGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGACCACT 
ACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTACCTGA 
GCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGG 
AGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaatgaac 
tctttttactacactgctggactatttttgtacagaacacttcttttggggagggaaaaa 
gttgtatagagctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaaacaa 
acaaacaaacaaacaaactaaaaaaaagaggaacggtaggaactccacacagtttttgtt 
ttgttctcttctgatttattttattatttttttaatttagatttttcagttctgttttgt 
ttccaaaaggtgtatgagatttggacatggttgacaagcggggggagaatgaatcaaatg 
ttttattattgcaatcgactttttgtacagtatttatctaaaaaaagaagcgtaataaca 
acaacgagatgtaatgtttgtaaacagcagaaagttttaaaaaaattataaaaaattgtg 
caagaaattgatgcacaactgatgtttacgtcaaagttttgcaaaggctgacatgaaaac 
tggatttaaagagtttctcactgaaggtacatagtaataaatcattattattattattat 
tattattattattattattattattattattattaagttctaaatgagagaacgaacaga 
ggcactctccagctttttttaatttccacttgattattttcggtctcccactcttcatct 
gttagatatatgaagtttgtgttctttattttctcatggtttgtaaattttctgtacatt 
ttctgtgatattttaagtttttattttaaaactttcatttttcgtagttgtaaaatgtgg 
cctgtacgcagttgccaacgctccatgtatatattttaactaataacatcattataacag 
ttacaagatgagttttttttccaatgcagtttgaaatgaataaatttttgaaatttggat 
atttgaaattgcttctggttttgattttgtttaccatttgggttgcaattctaatatgat 
atttgttgtttgatttactcaaacaaaacaaacgaaaatgtcacttatacggtttaataa 
tgtgcattcactaactctagctcaaacaaatgattaaccacaagtttatgcattatttgc 
attaatttgtctttataagatggcacactgacacacgagtgcagctttttgaaagtaagt 
attccattgaaattgcatgcacacggttaaaactgtctggctttgttgtttcagtcaaac 
aaatgaaatgttagatgctatttaaatttagtgagttaacaccgtttctattttttagtg 
gaaacgaggagcgacaccacagcgtttatgttttgcctgtaaatctctgctctgcttggg 
gacataaaacggcccaaatgcaatgaagaacgcacgtcaaggtagtcatttactttataa 
actctctatattttttatatgagtgcaacgatttataaagcctgcacgtttagttttttt 
ttctgcgcgcagtttacatatttacatttttgagctgtcatcatttttaaaatgcgaatg 
ttaaataatgacaattataatgcaaataattaagtatttataaaaattaaaaaaatacag 
tcaatgacatttgcatctttatatatgtcagcccgtaatttatataatgcatatgggttt 
atacatttgtactcgcatattaaaatgttttttttaagttagcatacattagatgcgtat 
ttatttattaaaaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaaaacc 
attacaacaaaaaatattaggtgtctctcgatttatttgtgcgcttcacaggccccacag 
gctttgcatttgcattaatgttaatgtattaaaacactggtttagtgtttgacaccgttt 
acaaccgcaggccacagagaacctgctgctggtgaatttcggtgctgtgtatctgtcagt 
cttgaaaacgagctaaagataagattacgtgtgtggatgtgaggagtttaaaaatctgaa 
gtgtgctcgaatattttgctgctctgtggtagattagtgctgtttcttgccaaagcactg 
aggcatctattacagcgggtctcgggggagaagggctcacattaagcgctaaatgaatat 
ttgacgagggctcattccgacaaacgtgtccctgccggactctcaaagggtcagggagca 
ctgcttgaatccattatttatacaagcagaggaattggttgtaatggctgaatctgtttg 
ataaactgggaatttaagtctggacgtgagtggacgaaaatgagcgttcttcattgaagt 
agcctatattaatgggctacgccagaatagctatcaaaggaaactgttcttgctgagttt 
gtgttgagggatttaaggctctttgcacctgtacctccgaaacaagattgttatgtaaca 
aaaaggctatttaacgccaggaggataagaatcataatctggcgctatttatgaccatat 
tccccaagagtggctgtggatttctttcatgaaatactaatttacagaaacttacattac 
tcatttttgaggccggacatatttggaatgacgccatgttgtgagaattttttttttaga 
taaaaacagtgatgcgatgatttggattatatgttaaatgactcgaattaattataatgg 
caacatggttgacgagttcgtatcatgtgaagcgttatttgttgttgaacgcgagataaa 
ttaggccatttttaacgaaaaacaataaaagggtctatttaaagagccggtttagattta 
ctttagggaccaacaataaaaaccttttttcaattgtgtttttactcgtttccctctttt 
tgaaaagaagcgtttatctgaaggaatacattagatggcgcgaaatctgcaaaaacccgc 
gaaagcgagcagcagatatctgtagagcaacaggtggtaagcgctcgactttactcaaaa 
ctctcttgtttaacccgaggaacctttccacaggaagctgaacagaatgatatatgtaac 
ctattgttttggctgaaatctgaactttttaaagatccgcctcagatgacaataaggcgg 
gattattttttaattttattattgaatcacggccggtgttactccacttaggcctaacgg 
gcgtcagacttattataaaatgtattgcatttcggttctgcaaaacaagactcgacagta 
ctattttaattcagatgtgcgcaaatattagttataatcataatgtaatcattttacaac 
agcagaaaaataaacctcaaatacaacttgaagtaataattattattagcctacgataaa 
acaatagcctaaatatgattataatattaggctactgtcggtttgtatttgttattagtt 
attagtgctcgcttattagtacatgccatgctaattaaccagtttattaaaatatcagct 
attgtgttagctcaaatgcgcaaataggctattctagggtaattcatttatttttaattt 
cacacacacacacacacacacacacacacacacacacacacacacacacacacacacaca 
cacacacacacacagagagagagagagagagagagagagagagagagagagagagagaga 
tcttgaatcacttaaattgtaaacatctatgcgtagcgtgagtgcttttgtgtttgtaat 

L2 Targeting construct sequences 
aacaccaactcctcgggaaacaaccagaaaaacagcccggaccgcatcaagagacccatg 
aacgccttcatggtgtggtcgaggggacagcggcggaaaatggcacaggagaaccccaaa 
atgcacaattcggaaataagtaagcgactcggggccgagtggaaacttctgtccgagagc 
gagaagcgaccattcatcgacgaagccaaacgccttcgggctctgcacatgaaggaacac 
ccggattacaaatacagaccccggaggaaaaccaagaccctgatgaagaaggacaagtac 
accctgccgggcgggctcctggcgccgggcggcaacggcatgggcgccggcgtgggtgta 
ggggccggtttgggcgccggggtcaaccagaggatggacagctacgcgcatatgaacggc 
tggaccaacggaggctacggcatgatgcaggagcagctgggttacccgcagcacccgagt 
ttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctacgacatgagcgcgctc 
cagtacaactccatgaccaactcgcagacctacatgaacggctcgcccacctacagcatg 
tcctattcgcagcaaagcacgccgggaatgacactgggctccatgggctcggtggtcaag 
tccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcattcccgggccggacag 
tgccaaacgggggacctgcgggacatgatcagtatgtacctgcccggggcggaggtgcag 
gaccagagcgcgcagagcagactgcacatgtcccaacattaccagagcgcacctgtgccc 
ggtacgacgattaacggcacgattcccttatcgcatatgGGTTCCGGAGCCACGAACTTC 
TCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCTGTGAGCAAGGGCGAG 
GAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCAC 
AAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGCAAGCTGACCCTGAAG 
TTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC 
TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGGCACGACTTCTTCAAG 
TCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTCAAGGACGACGGCACC 
TACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTG 
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTTC 
AACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGCATCAAGGCGAACTTC 
AAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAAC 
ACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCC 
GTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACC 
GCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaatgaactctttttacta 
cactgctggactatttttgtacagaacacttcttttggggagggaaaaagttgtatagag 
ctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaaacaaacaaacaaaca 
aacaaactaaaaaaaagaggaacggtaggaactccacacagtttttgttttgttctcttc 
tgatttattttattatttttttaatttagatttttcagttctgttttgtttccaaaaggt 
gtatgagatttggacatggttgacaagcggggggagaatgaatcaaatgttttattattg 
caatcgactttttgtacagtatttatctaaaaaaagaagcgtaataacaacaacgagatg 
taatgtttgtaaacagcagaaagttttaaaaaaattataaaaaattgtgcaagaaattga 
tgcacaactgatgtttacgtcaaagttttgcaaaggctgacatgaaaactggatttaaag 
agtttctcactgaaggtacatagtaataaatcattattattattattattattattatta 
ttattattattattattattattaagttctaaatgagagaacgaacagaggcactctcca 
gctttttttaatttccacttgattattttcggtctcccactcttcatctgttagatatat 
gaagtttgtgttctttattttctcatggtttgtaaattttctgtacattttctgtgatat 
tttaagtttttattttaaaactttcatttttcgtagttgtaaaatgtggcctgtacgcag 
ttgccaacgctccatgtatatattttaactaataacatcattataacagttacaagatga 
gttttttttccaatgcagtttgaaatgaataaatttttgaaatttggatatttgaaattg 
cttctggttttgattttgtttaccatttgggttgcaattctaatatgatatttgttgttt 
gatttactcaaacaaaacaaacgaaaatgtcacttatacggtttaataatgtgcattcac 
taactctagctcaaacaaatgattaaccacaagtttatgcattatttgcattaatttgtc 
tttataagatggcacactgacacacgagtgcagctttttgaaagtaagtattccattgaa 
attgcatgcacacggttaaaactgtctggctttgttgtttcagtcaaacaaatgaaatgt 
tagatgctatttaaatttagtgagttaacaccgtttctattttttagtggaaacgaggag 
cgacaccacagcgtttatgttttgcctgtaaatctctgctctgcttggggacataaaacg 
gcccaaatgcaatgaagaacgcacgtcaaggtagtcatttactttataaactctctatat 
tttttatatgagtgcaacgatttataaagcctgcacgtttagtttttttttctgcgcgca 
gtttacatatttacatttttgagctgtcatcatttttaaaatgcgaatgttaaataatga 
caattataatgcaaataattaagtatttataaaaattaaaaaaatacagtcaatgacatt 
tgcatctttatatatgtcagcccgtaatttatataatgcatatgggtttatacatttgta 
ctcgcatattaaaatgttttttttaagttagcatacattagatgcgtatttatttattaa 
aaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaaaaccattacaacaaa 
aaatattaggtgtctctcgatttatttgtgcgcttcacaggccccacaggctttgcattt 
gcattaatgttaatgtattaaaacactggtttagtgtttgacaccgtttacaaccgcagg 
ccacagagaacctgctgctggtgaatttcggtgctgtgtatctgtcagtcttgaaaacga 
gctaaagataagattacgtgtgtggatgtgaggagtttaaaaatctgaagtgtgctcgaa 
tattttgctgctctgtggtagattagtgctgtttcttgccaaagcactgaggcatctatt 
acagcgggtctcgggggagaagggctcacattaagcgctaaatgaatatttgacgagggc 
tcattccgacaaacgtgtccctgccggactctcaaagggtcagggagcactgcttgaatc 
cattatttatacaagcagaggaattggttgtaatggctgaatctgtttgataaactggga 
atttaagtctggacgtgagtggacgaaaatgagcgttcttcattgaagtagcctatatta 
atgggctacgccagaatagctatcaaaggaaactgttcttgctgagtttgtgttgaggga 
tttaaggctctttgcacctgtacctccgaaacaagattgttatgtaacaaaaaggctatt 
taacgccaggaggataagaatcataatctggcgctatttatgaccatattccccaagagt 
ggctgtggatttctttcatgaaatactaatttacagaaacttacattactcatttttgag 
gccggacatatttggaatgacgccatgttgtgagaattttttttttagataaaaacagtg 
atgcgatgatttggattatatgttaaatgactcgaattaattataatggcaacatggttg 
acgagttcgtatcatgtgaagcgttatttgttgttgaacgcgagataaattaggccattt 
ttaacgaaaaacaataaaagggtctatttaaagagccggtttagatttactttagggacc 
aacaataaaaaccttttttcaattgtgtttttactcgtttccctctttttgaaaagaagc 
gtttatctgaaggaatacattagatggcgcgaaatctgcaaaaacccgcgaaagcgagca 
gcagatatctgtagagcaacaggtggtaagcgctcgactttactcaaaactctcttgttt 
aacccgaggaacctttccacaggaagctgaacagaatgatatatgtaacctattgttttg 
gctgaaatctgaactttttaaagatccgcctcagatgacaataaggcgggattatttttt 
aattttattattgaatcacggccggtgttactccacttaggcctaacgggcgtcagactt 
attataaaatgtattgcatttcggttctgcaaaacaagactcgacagtactattttaatt 
cagatgtgcgcaaatattagttataatcataatgtaatcattttacaacagcagaaaaat 
aaacctcaaatacaacttgaagtaataattattattagcctacgataaaacaatagccta 
aatatgattataatattaggctactgtcggtttgtatttgttattagttattagtgctcg 
cttattagtacatgccatgctaattaaccagtttattaaaatatcagctattgtgttagc 
tcaaatgcgcaaataggctattctagggtaattcatttatttttaatttcacacacacac 
acacacacacacacacacacacacacacacacacacacacacacacacacacacacacac 
acagagagagagagagagagagagagagagagagagagagagagagagatcttgaatcac 
ttaaattgtaaacatctatgcgtagcgtgagtgcttttgtgtttgtaatttggtgtctgt 
tggcgctggtagtaaatgggtggagaaaggcgcaaa 
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ttggtgtctgttggcgctggtagtaaatgggtggagaaaggcgcaaa 
	  
L3 Targeting construct sequences 
gccggcgtgggtgtaggggccggtttgggcgccggggtcaaccagaggatggacagctac 
gcgcatatgaacggctggaccaacggaggctacggcatgatgcaggagcagctgggttac 
ccgcagcacccgagtttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctac 
gacatgagcgcgctccagtacaactccatgaccaactcgcagacctacatgaacggctcg 
cccacctacagcatgtcctattcgcagcaaagcacgccgggaatgacactgggctccatg 
ggctcggtggtcaagtccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcat 
tcccgggccggacagtgccaaacgggggacctgcgggacatgatcagtatgtacctgccc 
ggggcggaggtgcaggaccagagcgcgcagagcagactgcacatgtcccaacattaccag 
agcgcacctgtgcccggtacgacgattaacggcacgattcccttatcgcatatgGGTTCC 
GGAGCCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCT 
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGC 
GACGTAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGC 
AAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTC 
GTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGG 
CACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTC 
AAGGACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTG 
AACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAG 
CTGGAGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGC 
ATCAAGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGAC 
CACTACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTAC 
CTGAGCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTG 
CTGGAGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaat 
gaactctttttactacactgctggactatttttgtacagaacacttcttttggggaggga 
aaaagttgtatagagctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaa 
acaaacaaacaaacaaacaaactaaaaaaaagaggaacggtaggaactccacacagtttt 
tgttttgttctcttctgatttattttattatttttttaatttagatttttcagttctgtt 
ttgtttccaaaaggtgtatgagatttggacatggttgacaagcggggggagaatgaatca 
aatgttttattattgcaatcgactttttgtacagtatttatctaaaaaaagaagcgtaat 
aacaacaacgagatgtaatgtttgtaaacagcagaaagttttaaaaaaattataaaaaat 
tgtgcaagaaattgatgcacaactgatgtttacgtcaaagttttgcaaaggctgacatga 
aaactggatttaaagagtttctcactgaaggtacatagtaataaatcattattattatta 
ttattattattattattattattattattattattattaagttctaaatgagagaacgaa 
cagaggcactctccagctttttttaatttccacttgattattttcggtctcccactcttc 
atctgttagatatatgaagtttgtgttctttattttctcatggtttgtaaattttctgta 
cattttctgtgatattttaagtttttattttaaaactttcatttttcgtagttgtaaaat 
gtggcctgtacgcagttgccaacgctccatgtatatattttaactaataacatcattata 
acagttacaagatgagttttttttccaatgcagtttgaaatgaataaatttttgaaattt 
ggatatttgaaattgcttctggttttgattttgtttaccatttgggttgcaattctaata 
tgatatttgttgtttgatttactcaaacaaaacaaacgaaaatgtcacttatacggttta 
ataatgtgcattcactaactctagctcaaacaaatgattaaccacaagtttatgcattat 
ttgcattaatttgtctttataagatggcacactgacacacgagtgcagctttttgaaagt 
aagtattccattgaaattgcatgcacacggttaaaactgtctggctttgttgtttcagtc 
aaacaaatgaaatgttagatgctatttaaatttagtgagttaacaccgtttctatttttt 
agtggaaacgaggagcgacaccacagcgtttatgttttgcctgtaaatctctgctctgct 
tggggacataaaacggcccaaatgcaatgaagaacgcacgtcaaggtagtcatttacttt 
ataaactctctatattttttatatgagtgcaacgatttataaagcctgcacgtttagttt 
ttttttctgcgcgcagtttacatatttacatttttgagctgtcatcatttttaaaatgcg 
aatgttaaataatgacaattataatgcaaataattaagtatttataaaaattaaaaaaat 
acagtcaatgacatttgcatctttatatatgtcagcccgtaatttatataatgcatatgg 
gtttatacatttgtactcgcatattaaaatgttttttttaagttagcatacattagatgc 
gtatttatttattaaaaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaa 
aaccattacaacaaaaaatattaggtgtctctcgatttatttgtgcgcttcacaggcccc 
acaggctttgcatttgcattaatgttaatgtattaaaacactggtttagtgtttgacacc 
gtttacaaccgcaggccacagagaacctgctgctggtgaatttcggtgctgtgtatctgt 
cagtcttgaaaacgagctaaagataagattacgtgtgtggatgtgaggagtttaaaaatc 
tgaagtgtgctcgaatattttgctgctctgtggtagattagtgctgtttcttgccaaagc 
actgaggcatctattacagcgggtctcgggggagaagggctcacattaagcgctaaatga 
atatttgacgagggctcattccgacaaacgtgtccctgccggactctcaaagggtcaggg 
agcactgcttgaatccattatttatacaagcagaggaattggttgtaatggctgaatctg 
tttgataaactgggaatttaagtctggacgtgagtggacgaaaatgagcgttcttcattg 
aagtagcctatattaatgggctacgccagaatagctatcaaaggaaactgttcttgctga 
gtttgtgttgagggatttaaggctctttgcacctgtacctccgaaacaagattgttatgt 
aacaaaaaggctatttaacgccaggaggataagaatcataatctggcgctatttatgacc 
atattccccaagagtggctgtggatttctttcatgaaatactaatttacagaaacttaca 
ttactcatttttgaggccggacatatttggaatgacgccatgttgtgagaattttttttt 
tagataaaaacagtgatgcgatgatttggattatatgttaaatgactcgaattaattata 
atggcaacatggttgacgagttcgtatcatgtgaagcgttatttgttgttgaacgcgaga 
taaattaggccatttttaacgaaaaacaataaaagggtctatttaaagagccggtttaga 
tttactttagggaccaacaataaaaaccttttttcaattgtgtttttactcgtttccctc 
tttttgaaaagaagcgtttatctgaaggaatacattagatggcgcgaaatctgcaaaaac 
ccgcgaaagcgagcagcagatatctgtagagcaacaggtggtaagcgctcgactttactc 
aaaactctcttgtttaacccgaggaacctttccacaggaagctgaacagaatgatatatg 
taacctattgttttggctgaaatctgaactttttaaagatccgcctcagatgacaataag 
gcgggattattttttaattttattattgaatcacggccggtgttactccacttaggccta 
acgggcgtcagacttattataaaatgtattgcatttcggttctgcaaaacaagactcgac 
agtactattttaattcagatgtgcgcaaatattagttataatcataatgtaatcatttta 
caacagcagaaaaataaacctcaaatacaacttgaagtaataattattattagcctacga 
taaaacaatagcctaaatatgattataatattaggctactgtcggtttgtatttgttatt 
agttattagtgctcgcttattagtacatgccatgctaattaaccagtttattaaaatatc 
agctattgtgttagctcaaatgcgcaaataggctattctagggtaattcatttattttta 
atttcacacacacacacacacacacacacacacacacacacacacacacacacacacaca 
cacacacacacacacacagagagagagagagagagagagagagagagagagagagagaga 
gagatcttgaatcacttaaattgtaaacatctatgcgtagcgtgagtgcttttgtgtttg 
taatttggtgtctgttggcgctggtagtaaatgggtggagaaaggcgcaaa	  

M1 Targeting construct sequences 
ccttccccagcaaagttacctccaactgctaaggtaacttcagcagcctctccacacact 
ttttggacttctttattttttatttttacggctggtggggtagactttcaagaaaatcgg 
tttaaatgtataacatgatggaaaccgagctgaagcccccggcgccccagcccaacaccg 
ggggcacggggaacaccaactcctcgggaaacaaccagaaaaacagcccggaccgcatca 
agagacccatgaacgccttcatggtgtggtcgaggggacagcggcggaaaatggcacagg 
agaaccccaaaatgcacaattcggaaataagtaagcgactcggggccgagtggaaacttc 
tgtccgagagcgagaagcgaccattcatcgacgaagccaaacgccttcgggctctgcaca 
tgaaggaacacccggattacaaatacagaccccggaggaaaaccaagaccctgatgaaga 
aggacaagtacaccctgccgggcgggctcctggcgccgggcggcaacggcatgggcgccg 
gcgtgggtgtaggggccggtttgggcgccggggtcaaccagaggatggacagctacgcgc 
atatgaacggctggaccaacggaggctacggcatgatgcaggagcagctgggttacccgc 
agcacccgagtttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctacgaca 
tgagcgcgctccagtacaactccatgaccaactcgcagacctacatgaacggctcgccca 
cctacagcatgtcctattcgcagcaaagcacgccgggaatgacactgggctccatgggct 
cggtggtcaagtccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcattccc 
gggccggacagtgccaaacgggggacctgcgggacatgatcagtatgtacctgcccgggg 
cggaggtgcaggaccagagcgcgcagagcagactgcacatgtcccaacattaccagagcg 
cacctgtgcccggtacgacgattaacggcacgattcccttatcgcatatgGGTTCCGGAG 
CCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCTGTGA 
GCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACG 
TAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGCAAGC 
TGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGA 
CCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGGCACG 
ACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTCAAGG 
ACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACC 
GCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG 
AGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGCATCA 
AGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGACCACT 
ACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTACCTGA 
GCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGG 
AGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaatgaac 
tctttttactacactgctggactatttttgtacagaacacttcttttggggagggaaaaa 
gttgtatagagctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaaacaa 
acaaacaaacaaacaaactaaaaaaaagaggaacggtaggaactccacacagtttttgtt 
ttgttctcttctgatttattttattatttttttaatttagatttttcagttctgttttgt 
ttccaaaaggtgtatgagatttggacatggttgacaagcggggggagaatgaatcaaatg 
ttttattattgcaatcgactttttgtacagtatttatctaaaaaaagaagcgtaataaca 
acaacgagatgtaatgtttgtaaacagcagaaagttttaaaaaaattataaaaaattgtg 
caagaaattgatgcacaactgatgtttacgtcaaagttttgcaaaggctgacatgaaaac 
tggatttaaagagtttctcactgaaggtacatagtaataaatcattattattattattat 
tattattattattattattattattattattattaagttctaaatgagagaacgaacaga 
ggcactctccagctttttttaatttccacttgattattttcggtctcccactcttcatct 
gttagatatatgaagtttgtgttctttattttctcatggtttgtaaattttctgtacatt 
ttctgtgatattttaagtttttattttaaaactttcatttttcgtagttgtaaaatgtgg 
cctgtacgcagttgccaacgctccatgtatatattttaactaataacatcattataacag 
ttacaagatgagttttttttccaatgcagtttgaaatgaataaatttttgaaatttggat 
atttgaaattgcttctggttttgattttgtttaccatttgggttgcaattctaatatgat 
atttgttgtttgatttactcaaacaaaacaaacgaaaatgtcacttatacggtttaataa 
tgtgcattcactaactctagctcaaacaaatgattaaccacaagtttatgcattatttgc 
attaatttgtctttataagatggcacactgacacacgagtgcagctttttgaaagtaagt 
attccattgaaattgcatgcacacggttaaaactgtctggctttgttgtttcagtcaaac 
aaatgaaatgttagatgctatttaaatttagtgagttaacaccgtttctattttttagtg 
gaaacgaggagcgacaccacagcgtttatgttttgcctgtaaatctctgctctgcttggg 
gacataaaacggcccaaatgcaatgaagaacgcacgtcaaggtagtcatttactttataa 
actctctatattttttatatgagtgcaacgatttataaagcctgcacgtttagttttttt 
ttctgcgcgcagtttacatatttacatttttgagctgtcatcatttttaaaatgcgaatg 
ttaaataatgacaattataatgcaaataattaagtatttataaaaattaaaaaaatacag 
tcaatgacatttgcatctttatatatgtcagcccgtaatttatataatgcatatgggttt 
atacatttgtactcgcatattaaaatgttttttttaagttagcatacattagatgcgtat 
ttatttattaaaaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaaaacc 
attacaacaaaaaatattaggtgtctctcgatttatttgtgcgcttcacaggccccacag 
gctttgcatttgcattaatgttaatgtattaaaacactggtttagtgtttgacaccgttt 
acaaccgcaggccacagagaacctgctgctggtgaatttcggtgctgtgtatctgtcagt 
cttgaaaacgagctaaagataagattacgtgtgtggatgtgaggagtttaaaaatctgaa 
gtgtgctcgaatattttgctgctctgtggtagattagtgctgtttcttgccaaagcactg 
agg 
	  

M2 Targeting construct sequences 
aacaccaactcctcgggaaacaaccagaaaaacagcccggaccgcatcaagagacccatg 
aacgccttcatggtgtggtcgaggggacagcggcggaaaatggcacaggagaaccccaaa 
atgcacaattcggaaataagtaagcgactcggggccgagtggaaacttctgtccgagagc 
gagaagcgaccattcatcgacgaagccaaacgccttcgggctctgcacatgaaggaacac 
ccggattacaaatacagaccccggaggaaaaccaagaccctgatgaagaaggacaagtac 
accctgccgggcgggctcctggcgccgggcggcaacggcatgggcgccggcgtgggtgta 
ggggccggtttgggcgccggggtcaaccagaggatggacagctacgcgcatatgaacggc 
tggaccaacggaggctacggcatgatgcaggagcagctgggttacccgcagcacccgagt 
ttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctacgacatgagcgcgctc 

M3 Targeting construct sequences 
gccggcgtgggtgtaggggccggtttgggcgccggggtcaaccagaggatggacagctac 
gcgcatatgaacggctggaccaacggaggctacggcatgatgcaggagcagctgggttac 
ccgcagcacccgagtttgaacgcgcacaacacggcgcagatgcagcccatgcaccgctac 
gacatgagcgcgctccagtacaactccatgaccaactcgcagacctacatgaacggctcg 
cccacctacagcatgtcctattcgcagcaaagcacgccgggaatgacactgggctccatg 
ggctcggtggtcaagtccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcat 
tcccgggccggacagtgccaaacgggggacctgcgggacatgatcagtatgtacctgccc 
ggggcggaggtgcaggaccagagcgcgcagagcagactgcacatgtcccaacattaccag 
agcgcacctgtgcccggtacgacgattaacggcacgattcccttatcgcatatgGGTTCC 
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cagtacaactccatgaccaactcgcagacctacatgaacggctcgcccacctacagcatg 
tcctattcgcagcaaagcacgccgggaatgacactgggctccatgggctcggtggtcaag 
tccgagtctagttcgagtccgccggtggtcacgtcgtcgtctcattcccgggccggacag 
tgccaaacgggggacctgcgggacatgatcagtatgtacctgcccggggcggaggtgcag 
gaccagagcgcgcagagcagactgcacatgtcccaacattaccagagcgcacctgtgccc 
ggtacgacgattaacggcacgattcccttatcgcatatgGGTTCCGGAGCCACGAACTTC 
TCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCTGTGAGCAAGGGCGAG 
GAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCAC 
AAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGCAAGCTGACCCTGAAG 
TTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC 
TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGGCACGACTTCTTCAAG 
TCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTCAAGGACGACGGCACC 
TACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTG 
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTTC 
AACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGCATCAAGGCGAACTTC 
AAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAAC 
ACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCC 
GTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACC 
GCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaatgaactctttttacta 
cactgctggactatttttgtacagaacacttcttttggggagggaaaaagttgtatagag 
ctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaaacaaacaaacaaaca 
aacaaactaaaaaaaagaggaacggtaggaactccacacagtttttgttttgttctcttc 
tgatttattttattatttttttaatttagatttttcagttctgttttgtttccaaaaggt 
gtatgagatttggacatggttgacaagcggggggagaatgaatcaaatgttttattattg 
caatcgactttttgtacagtatttatctaaaaaaagaagcgtaataacaacaacgagatg 
taatgtttgtaaacagcagaaagttttaaaaaaattataaaaaattgtgcaagaaattga 
tgcacaactgatgtttacgtcaaagttttgcaaaggctgacatgaaaactggatttaaag 
agtttctcactgaaggtacatagtaataaatcattattattattattattattattatta 
ttattattattattattattattaagttctaaatgagagaacgaacagaggcactctcca 
gctttttttaatttccacttgattattttcggtctcccactcttcatctgttagatatat 
gaagtttgtgttctttattttctcatggtttgtaaattttctgtacattttctgtgatat 
tttaagtttttattttaaaactttcatttttcgtagttgtaaaatgtggcctgtacgcag 
ttgccaacgctccatgtatatattttaactaataacatcattataacagttacaagatga 
gttttttttccaatgcagtttgaaatgaataaatttttgaaatttggatatttgaaattg 
cttctggttttgattttgtttaccatttgggttgcaattctaatatgatatttgttgttt 
gatttactcaaacaaaacaaacgaaaatgtcacttatacggtttaataatgtgcattcac 
taactctagctcaaacaaatgattaaccacaagtttatgcattatttgcattaatttgtc 
tttataagatggcacactgacacacgagtgcagctttttgaaagtaagtattccattgaa 
attgcatgcacacggttaaaactgtctggctttgttgtttcagtcaaacaaatgaaatgt 
tagatgctatttaaatttagtgagttaacaccgtttctattttttagtggaaacgaggag 
cgacaccacagcgtttatgttttgcctgtaaatctctgctctgcttggggacataaaacg 
gcccaaatgcaatgaagaacgcacgtcaaggtagtcatttactttataaactctctatat 
tttttatatgagtgcaacgatttataaagcctgcacgtttagtttttttttctgcgcgca 
gtttacatatttacatttttgagctgtcatcatttttaaaatgcgaatgttaaataatga 
caattataatgcaaataattaagtatttataaaaattaaaaaaatacagtcaatgacatt 
tgcatctttatatatgtcagcccgtaatttatataatgcatatgggtttatacatttgta 
ctcgcatattaaaatgttttttttaagttagcatacattagatgcgtatttatttattaa 
aaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaaaaccattacaacaaa 
aaatattaggtgtctctcgatttatttgtgcgcttcacaggccccacaggctttgcattt 
gcattaatgttaatgtattaaaacactggtttagtgtttgacaccgtttacaaccgcagg 
ccacagagaacctgctgctggtgaatttcggtgctgtgtatctgtcagtcttgaaaacga 
gctaaagataagattacgtgtgtggatgtgaggagtttaaaaatctgaagtgtgctcgaa 
tattttgctgctctgtggtagattagtgctgtttcttgccaaagcactgagg 
	  

GGAGCCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCT 
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGC 
GACGTAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGGCGATGCCACCAACGGC 
AAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTC 
GTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCGG 
CACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTCCTTC 
AAGGACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTG 
AACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAG 
CTGGAGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGACAAGCAGAAGAACGGC 
ATCAAGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAGCGTGCAGCTCGCCGAC 
CACTACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCTGCCCGACAACCACTAC 
CTGAGCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTG 
CTGGAGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGAGCTGTACAAGtaaaat 
gaactctttttactacactgctggactatttttgtacagaacacttcttttggggaggga 
aaaagttgtatagagctcaaggaaagaacacaaaacttttgctttctatttaaaaaacaa 
acaaacaaacaaacaaacaaactaaaaaaaagaggaacggtaggaactccacacagtttt 
tgttttgttctcttctgatttattttattatttttttaatttagatttttcagttctgtt 
ttgtttccaaaaggtgtatgagatttggacatggttgacaagcggggggagaatgaatca 
aatgttttattattgcaatcgactttttgtacagtatttatctaaaaaaagaagcgtaat 
aacaacaacgagatgtaatgtttgtaaacagcagaaagttttaaaaaaattataaaaaat 
tgtgcaagaaattgatgcacaactgatgtttacgtcaaagttttgcaaaggctgacatga 
aaactggatttaaagagtttctcactgaaggtacatagtaataaatcattattattatta 
ttattattattattattattattattattattattattaagttctaaatgagagaacgaa 
cagaggcactctccagctttttttaatttccacttgattattttcggtctcccactcttc 
atctgttagatatatgaagtttgtgttctttattttctcatggtttgtaaattttctgta 
cattttctgtgatattttaagtttttattttaaaactttcatttttcgtagttgtaaaat 
gtggcctgtacgcagttgccaacgctccatgtatatattttaactaataacatcattata 
acagttacaagatgagttttttttccaatgcagtttgaaatgaataaatttttgaaattt 
ggatatttgaaattgcttctggttttgattttgtttaccatttgggttgcaattctaata 
tgatatttgttgtttgatttactcaaacaaaacaaacgaaaatgtcacttatacggttta 
ataatgtgcattcactaactctagctcaaacaaatgattaaccacaagtttatgcattat 
ttgcattaatttgtctttataagatggcacactgacacacgagtgcagctttttgaaagt 
aagtattccattgaaattgcatgcacacggttaaaactgtctggctttgttgtttcagtc 
aaacaaatgaaatgttagatgctatttaaatttagtgagttaacaccgtttctatttttt 
agtggaaacgaggagcgacaccacagcgtttatgttttgcctgtaaatctctgctctgct 
tggggacataaaacggcccaaatgcaatgaagaacgcacgtcaaggtagtcatttacttt 
ataaactctctatattttttatatgagtgcaacgatttataaagcctgcacgtttagttt 
ttttttctgcgcgcagtttacatatttacatttttgagctgtcatcatttttaaaatgcg 
aatgttaaataatgacaattataatgcaaataattaagtatttataaaaattaaaaaaat 
acagtcaatgacatttgcatctttatatatgtcagcccgtaatttatataatgcatatgg 
gtttatacatttgtactcgcatattaaaatgttttttttaagttagcatacattagatgc 
gtatttatttattaaaaaaatagtacgctgaaaatttagctcagcgtgctgccgaattaa 
aaccattacaacaaaaaatattaggtgtctctcgatttatttgtgcgcttcacaggcccc 
acaggctttgcatttgcattaatgttaatgtattaaaacactggtttagtgtttgacacc 
gtttacaaccgcaggccacagagaacctgctgctggtgaatttcggtgctgtgtatctgt 
cagtcttgaaaacgagctaaagataagattacgtgtgtggatgtgaggagtttaaaaatc 
tgaagtgtgctcgaatattttgctgctctgtggtagattagtgctgtttcttgccaaagc 
actgagg 
	  

S1 Targeting construct sequences 
aaccaagaccctgatgaagaaggacaagtacaccctgccgggcgggctcctggcgccggg 
cggcaacggcatgggcgccggcgtgggtgtaggggccggtttgggcgccggggtcaacca 
gaggatggacagctacgcgcatatgaacggctggaccaacggaggctacggcatgatgca 
ggagcagctgggttacccgcagcacccgagtttgaacgcgcacaacacggcgcagatgca 
gcccatgcaccgctacgacatgagcgcgctccagtacaactccatgaccaactcgcagac 
ctacatgaacggctcgcccacctacagcatgtcctattcgcagcaaagcacgccgggaat 
gacactgggctccatgggctcggtggtcaagtccgagtctagttcgagtccgccggtggt 
cacgtcgtcgtctcattcccgggccggacagtgccaaacgggggacctgcgggacatgat 
cagtatgtacctgcccggggcggaggtgcaggaccagagcgcgcagagcagactgcacat 
gtcccaacattaccagagcgcacctgtgcccggtacgacgattaacggcacgattccctt 
atcgcatatgGGTTCCGGAGCCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGA 
AGAAAACCCCGGTCCTGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCT 
GGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGG 
CGATGCCACCAACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGT 
GCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCC 
CGACCACATGAAGCGGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGA 
GCGCACCATCTCCTTCAAGGACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGA 
GGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAA 
CATCCTGGGGCACAAGCTGGAGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGA 
CAAGCAGAAGAACGGCATCAAGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAG 
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCT 
GCCCGACAACCACTACCTGAGCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCG 
CGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGA 
GCTGTACAAGtaaaatgaactctttttactacactgctggactatttttgtacagaacac 
ttcttttggggagggaaaaagttgtatagagctcaaggaaagaacacaaaacttttgctt 
tctatttaaaaaacaaacaaacaaacaaacaaacaaactaaaaaaaagaggaacggtagg 
aactccacacagtttttgttttgttctcttctgatttattttattatttttttaatttag 
atttttcagttctgttttgtttccaaaaggtgtatgagatttggacatggttgacaagcg 
gggggagaatgaatcaaatgttttattattgcaatcgactttttgtacagtatttatcta 
aaaaaagaagcgtaataacaacaacgagatgtaatgtttgtaaacagcagaaagttttaa 
aaaaattataaaaaattgtgcaagaaattgatgcacaactgatgtttacgtcaaagtttt 
gcaaaggctgacatgaaaactggatttaaagagtttctcactgaaggtacatagtaataa 
atcattattattattattattattattattattattattattattattattattaagttc 
taaatgagagaacgaacagaggcactctccagctttttttaatttccacttgattatttt 
cggtctcccactcttcatctgtt 
	  

S2 Targeting construct sequences 
tacatgaacggctcgcccacctacagcatgtcctattcgcagcaaagcacgccgggaatg 
acactgggctccatgggctcggtggtcaagtccgagtctagttcgagtccgccggtggtc 
acgtcgtcgtctcattcccgggccggacagtgccaaacgggggacctgcgggacatgatc 
agtatgtacctgcccggggcggaggtgcaggaccagagcgcgcagagcagactgcacatg 
tcccaacattaccagagcgcacctgtgcccggtacgacgattaacggcacgattccctta 
tcgcatatgGGTTCCGGAGCCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGACGTGGAA 
GAAAACCCCGGTCCTGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTG 
GTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGCGCGGCGAGGGCGAGGGC 
GATGCCACCAACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTG 
CCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCC 
GACCACATGAAGCGGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG 
CGCACCATCTCCTTCAAGGACGACGGCACCTACAAGACCCGCGCCGAGGTGAAGTTCGAG 
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAAC 
ATCCTGGGGCACAAGCTGGAGTACAACTTCAACAGCCACAACGTCTATATCACGGCCGAC 
AAGCAGAAGAACGGCATCAAGGCGAACTTCAAGATCCGCCACAACGTCGAGGACGGCAGC 
GTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGTCCCGTGCTGCTG 
CCCGACAACCACTACCTGAGCACCCAGTCCGTCCTGAGCAAAGACCCCAACGAGAAGCGC 
GATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCACGGCATGGACGAG 
CTGTACAAGtaaaatgaactctttttactacactgctggactatttttgtacagaacact 
tcttttggggagggaaaaagttgtatagagctcaaggaaagaacacaaaacttttgcttt 
ctatttaaaaaacaaacaaacaaacaaacaaacaaactaaaaaaaagaggaacggtagga 
actccacacagtttttgttttgttctcttctgatttattttattatttttttaatttaga 
tttttcagttctgttttgtttccaaaaggtgtatgagatttggacatggttgacaagcgg 
g 
	  

gfap targeting construct sequences 
catttcatccatgctaaaactcgaggttttaaacattcagaaacaatattttcagaactt 
acttgacaataaacattagcaaaccgtgcttagtatttttttatgtctgggattgcagta 
ggtgcaatatttatttaaaaaagtatgtttattgtaagatttttatgaacatctattaac 
ataaacaatgaacaatatatgtattatattactttataatctttgtcaaatgttagttga 
aatacagctattcattatttaagttagcttcaatccattaaataatatcaacatacagca 

sox2 probe sequences 
actcagatggtcagtgtagtcggcttttgtcgtgcttttgttcagagtgatgtaatgaca 
acagccgaaacaaaactacctatttgtgatgattgacgggcctccattttctaattcaca 
ttcagcttgagccggttgaagtgtagtggcataaatacaggcatgttagttgggataatg 
tctcaagaacgagtgtttttaaaatgacaccttttaaattcgtgcgcctgcgtttacttt 
attgtattcgttaataaaacaagccgctgctcatttttaaatgcgaactaaataataaat 
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aaatcctctgagcaaaatttactcacttcagagagtaaatgtatctctttaaataagggc 
aaacaggttggtaataattaaagctgctggttttggagttgcttaatgatcctctgctga 
gatttcaaaagagattccatgtactatatttcagctgatttcatctaaggatgtgactga 
tttcagttttagttttgtgtttctcttctgtgtttctgtttattaacaacaacaatcagt 
gctcaatcatcccccaataaatcctttcattttttcataaacatgagtaactttaacact 
ttaaaaagaaccaaatactgtctaaactgagtaaaatttactcagaggattttgctgtgt 
aacttttttacttaatgatttagttcatattaactaatttactctatattccagtcaata 
aatttgtattcctgtctacaatgtaatattctctttcactgtaaaagaattcaggatccc 
acacaactcaaataaattaacttttttactaatttttttagggttttttcacctttattt 
ggtgtagggcagtggaggttacagactggatagtattgggagcagagaggggggaagggt 
tggcaaaggaccttaagccgagaatcgaactcggatcaccataagaaccatggtgctatg 
tgttgcgcacttaaccactaggctataggcgccgaccgattaagttaacttcaattaaag 
tggattaaacataaaacaattaagttgtccccaaaaacatctcaagaattgtgttgattc 
tgctcattcttcattttacacattctctctttcgcagatcattaaagagtccactacgga 
gaggaaggatctgccaGGTTCCGGAGCCACGAACTTCTCTCTGTTAAAGCAAGCAGGAGA 
CGTGGAAGAAAACCCCGGTCCTGTGAGCAAGGGCGAGGAGGTCATCAAAGAGTTCATGCG 
CTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGG 
CGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCC 
CCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGT 
GAAGCACCCCGCCGACATCCCCGATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTG 
GGAGCGCGTGATGAACTTCGAGGACGGCGGTCTGGTGACCGTGACCCAGGACTCCTCCCT 
GCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTCCCCCCCGACGG 
CCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACCCCCG 
CGACGGCGTGCTGAAGGGCGAGATCCACCAGGCCCTGAAGCTGAAGGACGGCGGCCACTA 
CCTGGTGGAGTTCAAGACCATCTACATGGCCAAGAAGCCCGTGCAACTGCCCGGCTACTA 
CTACGTGGACACCAAGCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACA 
GTACGAGCGCTCCGAGGGCCGCCACCACCTGTTCCTGGGGCATGGCACCGGCAGCACCGG 
CAGCGGCAGCTCCGGCACCGCCTCCTCCGAGGACAACAACATGGCCGTGATAAAGGAATT 
TATGAGGTTTAAAGTCAGGATGGAAGGGAGTATGAATGGGCACGAGTTCGAGATCGAGGG 
GGAAGGGGAAGGGAGACCGTATGAGGGTACACAAACGGCGAAACTGAAGGTGACCAAGGG 
CGGACCATTACCTTTTGCTTGGGATATTTTAAGTCCGCAATTTATGTACGGCTCCAAGGC 
GTATGTTAAACATCCTGCTGATATACCAGACTATAAAAAATTATCCTTCCCCGAGGGCTT 
CAAGTGGGAGAGGGTCATGAATTTTGAAGATGGTGGGTTAGTTACGGTCACCCAGGACTC 
CTCCCTGCAGGACGGAACATTAATTTATAAAGTCAAAATGAGAGGAACAAATTTTCCTCC 
CGACGGCCCCGTAATGCAGAAAAAAACGATGGGTTGGGAAGCGAGTACGGAAAGGTTATA 
TCCCCGCGACGGCGTGCTGAAGGGCGAAATACATCAAGCGTTAAAATTAAAAGATGGAGG 
ACATTACCTGGTGGAGTTCAAGACCATATATATGGCGAAAAAACCAGTCCAGTTACCTGG 
TTATTATTATGTCGATACGAAATTAGATATTACGAGTCATAATGAAGACTACACCATCGT 
GGAACAGTACGAAAGGAGTGAAGGGAGGCATCATTTATTTTTATACGGCATGGACGAGCT 
GTACAAGtaatgaggctcagacactggcttggctgcagaagaagatctccttcactaatg 
cttcaggaagctgtgtttgtcaaaccttgtattttctcaccaactttccctgcttctctc 
ctggtatatatagttcatggaaactgtattcactgtttttagcaactacctatatgtttt 
gatctccttttcttcctgggcttctctttttatctgtctgtttcttctgtggcagagtcc 
ttgcaagatagtagactagtttatcgcagaatgtgctataaaaagtcatggttggacaga 
tgaaagtaaacagtaggacaagatgtagctagtggtcagagcaggtgggaaatatagtgt 
ttttttttatcaagcataaattgtagagaacaagttcttgagctttattgtagtctttaa 
gaatgccagaagaaaaaaagagctagtctggagctggtagtatttaaatctgaacagtag 
gtgttaaagtaaggcagaagggaattttaacagcaagatgtttgtaagagttttaaagga 
atgatggatttggtcagcggtgctatttgaacattttactccacatttttttgtcctcct 
ccactgtgtgtgtgctcagtgtttttgcacagtagctaactcatctcttggacctaggtt 
aaaatgctttaaattgctcgttgacacattactgacctgtagaagacattaaaatcttaa 
cattaagcatcttactgaatgaattatggtataaatatctgacacagtgttccccatcat 
gtgaccagatcatttgattcagatttatactgatagctttcaattgtcacgcttacattt 
ccttggtgaaattgagcaatttttccatttccatctgtgtgatcaggcacttttgcatga 
gggtgaaaggttcctcctgcagtttatgcttacatttgaggtgttattctgaattgcaca 
aatatcatcttggtttgaaagtgacttaagtgtaagcagtgtttcacacatcactacaat 
gttaataatatgcattaataataatcaaaactgtgaccatatcttcactgtgagataaca 
ttgcttgatttacaccgttttcaactaagatggactaactttcatactgaattggacatt 
acttcattgtggtgccttatattaatagaaattaaaaaaaagaaacatttttatatgtta 
gtgtcggttctgtttgtcaactaatatctatgttaagtgtcagcactgcaactgatacat 
tatgataattatgacctaataaagtttagattgtagtcttttaaatactgcatttgcctg 
tatttgtgaattaacactttcttttttttaaacctcgtcacacttatgaacctgaaaaaa 
ggctttagggctttgaaaggttaacattaacaaaaaaaggaagtaacagttctctctttt 
gacaaaacatcctagtagtgccttcaagcaacaagttggtaacataattactgttgtgtt 
agttaacacagtaacccttgggaagttaaccatggcaattgtgttcaaattgtgatcata 
aagcacaaatagtaatcaataaccctccaaaacaagcaacaacaacaacattaaactatc 
tatgatggctatacttctaccataataattttaaaagtgtcaccataaactgtagttaat 
ttttgtaaggcaaatgctaaagcaagatgctaaaatgttagtaacattatagcaacatgc 
tgaaatttacattatagcaaaataactatgtttttactgtttgtgctaaacatgctagtg 
atgtgctaaactagcaatatgttgaattaacagtgttaaaacatgttggcttcatggaaa 
aataggccaagtaatccctaacaaaaagataaaaacatctccgaaacactcagttactac 
aaagttaataccgattaatacaggctaatcattgttatcttgtttattgtctttgattag 
cgattacatgactttaaaaccttcagcttggattttacttcaaggttttaacaatcaacc 
ttctgattagacttaagccagcataaaagttttcctacaaacttcactatttatatattt 
tttggtgtaatgtggtagctgatagatgacttacgtctgtatgtcacattcatttcagca 
ttagctgaaacatcctgacagtgaaccaaatataaatggacagtttaggctagcagcatc 
ttgaaatatattcagtcatttttgcactatattaaaacatgtttaaatcatgttagcaag 
ttgtaacaaatggtggctacacctaacaaagttctaaaacgtgctagaaacatttagcta 
catatttgaacttgctaatcttaaattaaattttgtattgttttataaactttaacaatt 
acttgtatctagggcagggcaatttggc 
	  

agctatatttttttcggcttattcacgcattattttggaagtttttaatattatgagctt 
gccgttttaacttaaaaaaatctttattttattttcagtgctttaagagtttaactgatg 
tgttgaatacacaaacttacactaaaaacaaagcgataaataataatagtaataataata 
ataataataataaaactttaaatgtttatttagaatcttaggatcatacagagtttgatt 
ggaaaatggtttgtgtgaaatattctcactttagctctctcataaacacacacacacaca 
cacactcacagccactgcccgtggctctgcgctgcactgctgaccgtccgtaaccccgcc 
cctttatgcaaaccgagggagcaga	  

Lowercase	  indicates	  zebrafish	  genomic	  DNA	  sequences	  and	  uppercase	  indicates	  sfGFP	  and	  
tdTomato	  sequences.	  The	  sequences	  highlighted	  in	  yellow	  mark	  indicate	  TALEN	  target	  
sequences.	  
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Table	  S2.	  Genotyping	  primers	  for	  knock-‐in	  analysis	  
 

Primer name Primer Description  Primer sequence 
sox2_geno_F Forward primer for sox2 TALEN target analysis GACCTGCGGGACATGATCAGTATGTA 
sox2_geno_R Reverse primer for sox2 TALEN target analysis TCCCTCCCCAAAAGAAGTGTTCTGTA 
sF1 sfGFP specific forward primer  CTTCAGCCGCTACCCCGACCACAT 
sR1 sfGFP specific reverse primer  TCGCCTTGATGCCGTTCTTCTGCT 
sF2 Forward primer outside of the LA region in sox2 locus  GTAACCCCGCCCCTTTATGCAAACCG 
sR2 sfGFP specific reverse primer  GTCTTGTAGGTGCCGTCGTCCTTG 
sR2’ sfGFP specific reverse primer TTGCCGGTGGTGCAGATGAACTTCAG 
sF3 sfGFP specific forward primer AGTCCGTCCTGAGCAAAGACCCCAAC 
sR3 Reverse primer outside of the RA region in sox2 locus AGTGCTCCCTGACCCTTTGAGAGTCCG 
F4 Vector specific forward primer CTCTGGCCCGTGTCTCAAAATCTCTG 
R4 Vector specific reverse primer  TTCAGAAACAACTCTGGCGCATCGG 
qF Forward primer for qPCR Reference  TGAGTTCGACTTTTGTTACACCACA 
qR Reverse primer for qPCR Reference  AGCGCTTCAGATTTTGTTTGTTTCA 
gfap_geno_F Forward primer for gfap TALEN target analysis  TTCGCAGATCATTAAAGAGTCCACTACGG 
gfap_geno_R Reverse primer for gfap TALEN target analysis  CAGGAGAGAAGCAGGGAAAGTTGGTG 
gF1 tdTomato specific forward primer GGGCGAGGAGGTCATCAAAGAGTTC 
gR1 tdTomato specific reverse primer AGCTTCTTGTAATCGGGGATGTCGG 
gF2 Forward primer outside of the LA region in gfap locus  AACACTAGGAGGCGCTGTTCATCAACC 
gR2 tdTomato specific reverse primer TTTCTTCCACGTCTCCTGCTTGCTTT 
gF3 tdTomato specific reverse primer TTGAAGATGGTGGGTTAGTTACGGTCA 
gR3 Reverse primer outside of the LA region in gfap locus GGTGGAAGGTCGAAATTTAGGCAATGT 
sox2_T7Egeno_F Forward primer for sox2 gRNA target analysis  CTTCCTTCCCCAGCAAAGTTACCTCC 
sox2_T7Egeno_R Reverse primer for sox2 gRNA target analysis TAATCCGGGTGTTCCTTCATGTGCAG 
gfap_T7Egeno_F Forward primer for gfap gRNA target analysis CAGCGTTCCTTCTCATCCTACCGAAA 
gfap_T7Egeno_R Forward primer for gfap gRNA target analysis CAGCATTGAGTCCATCCACCTGTCTG 
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