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TableS1

Table S1. List of sgRNA pairs used with Cas9 nickase (D10A) to identify the optimal target site spacing for double nicking across multiple genes, related to Figure 2. N.D.: Not detected. N.T.: Not tested

left sgRNA target site right sgRNA target site

right sgrRNA with

Gene LSXZ;EEEE%) Ov_(l?)r/g:ng Offse(thF_);ength sgll?_l(\elf; D nghtIEgRNA Casigévllltz :ig:;?;)r 'ght guide sequence (5'to 3') PAM left S%F;géa‘ imter: \(’:/Iol)d type guide sequence (5'to 3') PAM wildtype(g/:;\asg indel
EMX1 148 3 -182 15 4 N.D. TGCGCCACCGGTITGATGTGA TGG 13.15 AGGCCCCAGTGECTCCTCTG GEG 27.n29
EMX1 101 3 -135 23 1 N.D. ACTCTGCCCTCGTGGGITTG TGG 24.7 GAGTCCGAGCAGAAGAAGAA GG 21.9
EMX1 48 3 -82 23 17 N.D. ACTCTGCCCTCGTGEGITTG TGG 24.7 CACGAAGCAGGCCAATAEEEG AGG 13.57
EMX1 25 3 -59 10 13 N.D. CAAACGGECAGAACCTGRAGG AGG 26.15 GGAGCCCTTCTTCTTCTGCT CGG 33.17
EMX1 15 -49 4 N.D. AGGCCCCAGTGECTCCTCTG GGG 27.29 GGGGECACAGATGAGAAACTC AGG 26.56
EMX1 8 3 -42 7 N.D. TGAAGGTGTGGITCCAGAAC CGG 36.02 GCCGITTGTACTTTGICCTC CGG 30.49
EMX1 26 5' -8 9 19 13.7 £+ 1.27 GCCGITTGTACTTTGICCTC CGG 9.82 GCCAGAGTGCTGCTTGCTGC TGG 26.15
EMX1 30 5' -4 9 10 19.72 + 0.32 GCCGTTTGTACTTTGICCTC CGG 30.49 CAAACGGECAGAAGCTGRAGG AGG 22.06
EMX1 31 5' -3 6 7 21.35+2.23 TCACCT GGECCAGCGAGCRA GGG 10.75 TGAAGGTGTGGITCCAGAAC CGG 36.02
EMX1 34 5 0 15 16 26.89 + 1.54 TGCGCCACCGGITGATGTGA TGG 13.15 TTGCCACGAAGCAGGCCAAT GGG 13.77
EMX1 38 5' 4 15 17 36.31 £ 2.97 TGCGCCACCGGTITGATGTGA TGG 14.49 CACGAAGCAGGCCAATAEEEG AGG 13.57
EMX1 51 5' 17 5 31.12+£0.25 GGGGCACAGATGAGAAACTC AGG 26.56 TGAAGGTGTGGTTCCAGAAC CGG 36.02
EMX1 54 5' 20 5 32.41 + 3.68 GCGECACAGATGAGAAACTC AGG 26.56 AGGTGTGGTTCCAGAACCGG AGG 35.53
EMX1 65 5' 31 6 10 13.45 +1.99 TCACCTGGEECCAGEGAGGRA GGG 10.75 CAAACGCECAGAAGCTGGAGG AGG 26.15
EMX1 69 5' 35 6 11 12.39+1.29 TCACCTGGEECCAGEGAGCA GGG 10.75 CGGCAGAAGCTGGAGGAGCCA AGG 22.06
EMX1 76 5' 42 9 14 21.71 £ 1.66 GCCGITTGTACTTTGICCTC CGG 30.49 AGGGCTCCCATCACATCAAC CGG 41.27
EMX1 85 5' 51 5 10 21.89 + 1.88 GGGGCACAGATGAGAAACTC AGG 26.56 CAAACGECAGAAGCTGGRAGG AGG 26.15
EMX1 95 5' 61 6 12 5.88+1.81 TCACCTGGECCAGEGAGCA GGG 10.75 TGAGTCCGAGCAGAAGAARA AGG 29.06
EMX1 135 5' 101 5 14 15.78 + 2.19 GGGGCACAGATGAGAAACTC AGG 26.56 AGGGCTCCCATCACATCAAC CGG 41.27
EMX1 145 5' 111 6 16 N.D. TCACCTGGECCAGCRAGCAA GG 10.75 TTGCCACGAAGCAGGECCAAT GG 13.77
EMX1 181 5' 147 6 18 N.D. TCACCT GGECCAGCGAGCRA GGG 10.75 TCACCTCCAATGACTAGGGT GGG 25.14
EMX1 201 5' 167 5 18 N.D. GGGGCACAGATGAGAAACTC AGG 26.56 TCACCTCCAATGACTAGGGT GGG 25.14
EMX1 222 5' 188 6 19 N.D. TCACCTGGEECCAGEGAGCA GGG 10.75 GCCAGAGTGCTCCTTGCTGC TGG 10.75
EMX1 242 5' 208 5 19 N.D. GGGGCACAGATGAGAAACTC AGG 26.56 GCCAGAGTGCTGCTTGCTGC TGG 17.22
DYRK1A 164 3 -198 34 47 N.D. ATCTGGTCAGAATATGATAA AGG 10.65 + 2.05 AACCTCACTTATCTTCTTGT AGG 19.02 + 4.32
DYRK1A 105 3 -139 35 47 N.D. GICACTGTACTGATGTGAAT TGG 16.71 + 2.47 AACCTCACTTATCTTCTTGT AGG 17.04 +1.30
DYRK1A 66 3 -100 36 48 N.D. CATCTGAAGGCCAGCAGCAT TGG 8.82+1.01 CTCACTTATCTTCTTGTAGG AGG 18.79+2.71
DYRK1A 25 3 -59 35 49 N.D. GICACTGTACTGATGTGAAT TGG 17.83+0.43 CCATGCTGCTGECCTTCAGA TGG 17.15 + 3.29
DYRK1A 4 3 -38 37 31 N.D. TGATAAGGCAGAAACCTGIT TGG 4.95 + 0.66 GCCAAACATAAGTGACCAAC AGG 16.38 + 3.39
DYRK1A 17 5' -17 38 47 N.D. GAAGATAAGTGAGGTTTAAA AGG 5.30+1.98 AACCTCACTTATCTTCTTGI AGG 24.18 + 3.22
DYRK1A 21 5' -13 39 33 10.54 + 0.63 GTATCATTTGACATATCTAA TGG 26.90 + 1.17 TGTCAAATGATACAAACATT AGG 29.69 £+ 0.86
DYRK1A 25 5' -9 40 49 2.33+0.11 CAGCATGGAATGAAAATGAC CGG 3.33+0.56 CCATGCTGCTGECCTTCAGA TGG 20.43 £ 2.40
DYRK1A 29 5' -5 41 50 27.76 £ 0.84 GCAGCATGGAATGAAAATA CGG 17.84 £ 5.46 GCTGCCTGECCTTCAGATGEC TGG 21.92 + 3.46
DYRK1A 33 5' -1 34 51 10.42 + 0.90 ATCTGGTCAGAATATGATAA AGG 9.13+2.32 TCAGCAACCTCTAACTAACC AGG 24.14 + 2.95
DYRK1A 35 5' 1 42 52 7.63 +£0.51 GIGCAAGCCGAACAGATGAA AGG 6.65 £ 2.19 TCATTTTCATTCCATGCTGC TGG 20.61 + 3.64
DYRK1A 36 5' 2 28 29 38.46 + 0.74 GGAGTATCAGAAATGACTAT TGG 20.88 £ 9.09 GGAGTATCAGAAATGACTAT TGG 30.3+0.7
DYRK1A 41 5' 7 30 31 34.41 £ 0.87 GGTCACTGTACTGATGTGAA TGG 25.68 + 5.95 GCCAAACATAAGTGACCAAC AGG 33.1+£04
DYRK1A 42 5' 8 43 31 38.36 £ 0.32 TCACTGTACTGATGTGAATG GGG 24.68 + 4.58 GCCAAACATAAGTGACCAAC AGG 29.46 + 3.30
DYRK1A 43 5' 9 32 33 28.97 £0.32 GITCCTTAAATAAGAACTTT AGG 23.60 £ 2.56 TGTCAAATGATACAAACATT AGG 224+ 1.6
DYRK1A 46 5' 12 44 53 11.90 + 1.65 TCCTACAAGAAGATAAGTA AGG 6.57 £ 1.36 CATGCAAACCTTCATCTGIT CGG 30.42 +1.14
DYRK1A 77 5' 43 36 31 6.63 + 0.27 CATCTGAAGGCCAGCAGCAT TGG 10.02 +1.17 GCCAAACATAAGTGACCAAC AGG 22.92 +5.16
DYRK1A 86 5' 52 38 52 N.D. GAAGATAAGTGAGGTTTAAA AGG 2.90+£0.82 TCATTTTCATTCCATGCTGC TGG 17.30 + 1.62
DYRK1A 97 5' 63 38 49 N.D. GAAGATAAGTGAGGTTTAAA AGG 2.16 £ 0.48 CCATGCTGCTGECCTTCACGA TGG 24.75 + 2.50
DYRK1A 131 5' 97 45 52 N.D. TATCATTTGACATATCTAAT TGG 8.21 +£2.83 TCATTTTCATTCCATGCTGC TGG 14.61 +4.10
DYRK1A 155 5' 121 44 31 N.D. TCCTACAAGAAGATAAGTA AGG 9.99+4.12 GCCAAACATAAGTGACCAAC AGG 19.74 £+ 2.91
DYRK1A 191 5' 157 46 52 N.D. AACTTTTCTAACTACAAACA AGG 574 £ 2.24 TCATTTTCATTCCATGCTGC TGG 21.37
GRIN2B 165 3 -199 70 82 N.D. CCAACACCAACCAGAACTTG GG 295+0.21 CTGGTAGATGRAGITGEGIT TGG 17.25+1.30
GRIN2B 67 3 -101 71 83 N.D. ACAGCAATGCCAATCCTAESG GGG 18.00 + 2.31 AGTGCTGTTCTCCCAAGITC TGG 28.64 + 0.69
GRIN2B 42 ' -76 72 84 N.D. GIGGAAATCATCTTTCTCGT TGG 1456 + 7.84 GGCATTGCTGTCATCCTCGT GG 21.26 + 2.68
GRIN2B 16 3 -50 73 85 N.D. TCTGCTGCCTGACACGECCA AGG 4.24 £ 0.79 TCCCAAGITCTGGTTGGTGI TGG 19.64 + 0.23
GRIN2B 3 -36 74 86 N.D. CGAGCTCTGCTGCCTGACAC CGG 2.99+0.31 TTGECCGTCCTGECCGTGTC AGG 4.74 £ 0.15
GRIN2B 5' -25 75 87 1.04 + 0.53 TCCTTGATGGCCACCTCGIC CGG 2.25+1.08 TTCCGACGAGGTGECCATCA AGG 17.13+2.90
GRIN2B 18 5' -16 76 88 5.93+1.25 ATGACAGCAATGCCAATCCT TGG 16.46 + 2.28 TGECATTGCTGICATCCTCG TGG 16.35+ 1.25
GRIN2B 23 5' -11 77 88 2.28£0.34 AGCAATGCCAATCCTEEEEG GGG 3.19+0.51 TGECATTGCTGICATCCTCG TGG 15.17 £ 2.02
GRIN2B 28 5' -6 78 86 1.45+0.12 GCCAACACCAACCAGAACTT TGG 17.80 + 2.30 TTGECCGTCCTGECCGTGIC AGG 4.46 £ 1.35
GRIN2B 30 5' -4 69 85 11.80 + 0.29 GGAGAACAGCACTCCCCTCT TGG 21.80£1.40 TCCCAAGTTCTGGTTGGTGT TGG 21.33 £ 0.63
GRIN2B 33 5' -1 76 65 24.24 +0.23 ATGACAGCAATGCCAATCCT TGG 19.48 + 1.88 CCTCGTGGECACTTCCGACG AGG 21.19 + 3.42
GRIN2B 34 5' 0 79 65 20.83 £ 0.95 TGACAGCAATGCCAATECTG GG 21.44 + 3.02 CCTCGTGGECACTTCCGACG AGG 24.11+0.14
GRIN2B 36 5' 2 58 59 31.76 £ 1.00 CCGECCAAGACCTTGAAGCC AGG 32.50 £ 0.50 CTGGITGTAGGATTTGAGIT AGG 26.7£2.9
GRIN2B 38 5' 4 54 55 34.45 + 0.45 TATTACAGAATGAGAGACTG TGG 30.90 £ 1.40 TTATTTCTGAAGAATATTAA AGG 276 +£2.5
GRIN2B 38 5' 4 56 57 44.22 + 0.55 AAAAGACCTAAACAAAAGAA TGG 23.20 £ 2.10 TGTGTGAGGATAAAAGAGTT GGG 29.4 + 2.7
GRIN2B 38 5' 4 77 65 9.60 £ 0.25 AGCAATGCCAATECTEEEEG GGG 4.19 £ 0.58 CCTCGTGGECACTTCCGACG AGG 21.78 £ 1.70
GRIN2B 40 5' 6 60 61 42.54 +1.39 TCAGAGCTTCCTGACACCCA TGG 14.20 £ 1.50 AATACCTAGTTACAGCCATT TGG 24.8+ 1.0
GRIN2B 45 5' 11 76 87 18.96 + 0.93 ATGACAGCAATGCCAATCCT TGG 20.45 + 0.98 TTCCGACGAGGTGECCATCA AGG 13.21 +0.74
GRIN2B 50 5' 16 77 87 5.33+0.57 AGCAATGCCAATCECTEEEEG GGG 4.93 + 2.06 TTCCGACGAGGTGECCATCA AGG 1251+1.21
GRIN2B 89 5' 55 80 89 7.31+0.83 GAGAACAGCACTCCCECTCTG GGG 3.09 +0.54 CAGAAGAGCCCCCCCAGCAT TGG 25.02 £ 1.86
GRIN2B 105 5' 71 78 90 10.56 +1.21 GCCAACACCAACCAGAACTT TGG 25.29 £ 1.65 CGTGEECACTTCCGACGAGG TGG 23.32+0.78
GRIN2B 132 5' 98 81 67 2.66 = 0.89 CTGCCTGACACGECCAGGRAC CGG 4.34 +£0.62 TGATTTCCACCATCTCTCCG TGG 20.95 £ 0.79
GRIN2B 175 5' 141 80 67 N.D. GAGAACAGCACTCCECTCTG GG 2.96 £ 0.93 TGATTTCCACCATCTCTCCG TGG 19.77 £ 2.20
GRIN2B 231 5' 197 81 91 N.D. CTGCCTGACACGECCAGGAC C&G 6.17 £ 2.09 TGACCGGAAGATCCAGEEEG TGG 23.36 + 2.34
MeCP2 38 5 4 92 93 12.16 + 2.58 GICCAACCTTCAGGCAAGGT GG 24.11 + 3.48 AAGCTTAAACAAAGGAAGTIC TGG 35.76 £ 2.65
MeCP2 34 5' 0 94 95 11.72 + 2.40 CCCCTGTTTGEGEEGAAGCCG AGG N.T GCCTCCATTATCCGTGACCG GG N.T
VEGFA 50 5' 16 96 97 23.92 £+ 0.54 GCGTGEEEEGAGITTGCTCC TGG 14.15 + 1.07 TCCCTCTTTAGCCAGAGCCG GGG 33.59 £ 0.88
VEGFA 54 5' 20 98 99 16.32 +1.01 GACCCCCTCCACCCCGCCTC CGG 24.52 + 1.80 GAAACTTTTCGTCCAACTTC TGG 10.45+1.14



TableS2

Table S2. List of sgRNAs used in this study. Related to Figure 2.

gene sgRNA ID guide sequence (5' to 3") PAM strand species
EMX1 1 GAGT CCGAGCAGAAGAAGAA cee + H. sapiens
EMX1 2 GGAAGGGECCTGAGT CCGAGCAGAAGAAGA cee + H. sapiens
EMX1 3 GGCCTCCAAGGAGT CCGAGCAGAAGAAGAA cee + H. sapiens
EMX1 4 AGGCCCCAGTGECTCECTCTG GG + H. sapiens
EMX1 5 GGGGCACAGATGAGAAACTC AGG — H. sapiens
EMX1 6 TCACCTGGECCAGGGAGGEA cee — H. sapiens
EMX1 7 TGAAGGT GTGGT TCCAGAAC CGG + H. sapiens
EMX1 8 AGGTGIGGTTCCAGAACCGG AGG + H. sapiens
EMX1 9 GCCGITTGTACTTTGICCTC CGG — H. sapiens
EMX1 10 CAAACGGCAGAAGCTGGAGG AGG + H. sapiens
EMX1 11 CGGCAGAAGCTGGAGGAGGA AGG + H. sapiens
EMX1 12 TGAGT CCGAGCAGAAGAAGA AGG + H. sapiens
EMX1 13 GGAGCCCTTCTTCTTCTGCT CGG — H. sapiens
EMX1 14 AGGGCTCCCATCACATCAAC CG&G + H. sapiens
EMX1 15 TGCGCCACCGGTTGATGTGA TGG — H. sapiens
EMX1 16 TTGCCACGAAGCAGGCCAAT cee + H. sapiens
EMX1 17 CACGAAGCAGGCCAATGEEG AGG + H. sapiens
EMX1 18 TCACCTCCAATGACTAGGGT cee + H. sapiens
EMX1 19 GCECAGAGTGCTGCTTGCTEC TGG + H. sapiens
EMX1 20 GACATCGATGT CCTCCCCAT TGG — H. sapiens
EMX1 21 GTCACCTCCAATGACTAGGG TGG + H. sapiens
EMX1 22 GGGCAACCACAAACCCACGA cee + H. sapiens
EMX1 23 ACTCTGCCCTCGTGGGTITTG TGG — H. sapiens
EMX1 24 CAAGCAGCACTCTGCCCTCG TGG — H. sapiens
EMX1 25 TTCTTCTTCTGCTCGGACTC AGG — H. sapiens
EMX1 26 CTCCCCATTGGECCTGCTTCG AGG — H. sapiens
EMX1 27 GICACCTCCAATGACTAGEG TGG + H. sapiens
DYRK1A 28 GAACTTACCTGGITAGITAG AGG — H. sapiens
DYRK1A 29 GGAGTATCAGAAATGACTAT TGG + H. sapiens
DYRK1A 30 GGTCACTGTACTGATGTGAA TGG — H. sapiens
DYRK1A 31 GCCAAACATAAGTGACCAAC AGG + H. sapiens
DYRK1A 32 GITCCTTAAATAAGAACTTT AGG — H. sapiens
DYRK1A 33 TGTCAAATGATACAAACATT AGG + H. sapiens
DYRK1A 34 ATCTGGTCAGAATATGATAA AGG — H. sapiens
DYRK1A 35 GICACTGTACTGATGTGAAT TGG — H. sapiens
DYRK1A 36 CATCTGAAGGCCAGCAGCAT TGG — H. sapiens
DYRK1A 37 TGATAAGGCAGAAACCTGTT TGG — H. sapiens
DYRK1A 38 GAAGATAAGTGAGGTTTAAA AGG — H. sapiens
DYRK1A 39 GTATCATTTGACATATCTAA TGG — H. sapiens
DYRK1A 40 CAGCATGGAATGAAAATGAC CGG — H. sapiens
DYRK1A 41 GCAGCATGGAATGAAAATA CGG — H. sapiens
DYRK1A 42 GIGCAAGCCGAACAGATGAA AGG — H. sapiens
DYRK1A 43 TCACTGTACTGATGTGAATG cee — H. sapiens
DYRK1A 44 TCCTACAAGAAGATAAGTGA AGG — H. sapiens
DYRK1A 45 TATCATTTGACATATCTAAT TGG — H. sapiens
DYRK1A 46 AACTTTTCTAACTACAAACA AGG — H. sapiens
DYRK1A 47 AACCTCACTTATCTTCTTGT AGG + H. sapiens
DYRK1A 48 CTCACTTATCTTCTTGTAGG AGG + H. sapiens
DYRK1A 49 CCATGCTGCTGGCCTTCAGA TGG + H. sapiens
DYRK1A 50 GCTGCTGECCTTCAGATGEC TGG + H. sapiens
DYRK1A 51 TCAGCAACCTCTAACTAACC AGG + H. sapiens
DYRK1A 52 TCATTTTCATTCCATGCTGC TGG + H. sapiens
DYRK1A 53 CATGCAAACCTTCATCTGIT CGG + H. sapiens
DYRK1A 54 TATTACAGAATGAGAGACTG TGG — H. sapiens
DYRK1A 55 TTATTTCTGAAGAATATTAA AGG + H. sapiens
DYRK1A 56 AAAAGACCTAAACAAAAGAA TGG — H. sapiens
DYRK1A 57 TGTGTGAGGATAAAAGAGT T eee + H. sapiens
DYRK1A 58 CCGGCCAAGACCTTGAAGCC AGG — H. sapiens
DYRK1A 59 CTGGTTGTAGGATTTGAGTT AGG + H. sapiens
DYRK1A 60 TCAGAGCTTCCTGACACCCA TGG — H. sapiens
DYRK1A 61 AATACCTAGTTACAGGCATT TGG + H. sapiens
GRIN2B 62 GGTGATGATCCTCTTTGEGT CGG — H. sapiens
GRIN2B 63 TCTGTGATCTCATGICTGAC CG&G + H. sapiens
GRIN2B 64 CAGCAATGCCAATGCTGEEG cee — H. sapiens
GRIN2B 65 CCTCGT GEECACTTCCGACG AGG + H. sapiens
GRIN2B 66 TTTCTCGTGGECATCCTTGA TGG — H. sapiens
GRIN2B 67 TGATTTCCACCATCTCTCCG TGG + H. sapiens
GRIN2B 68 GGAGAACAGCACTCCGCTCT cee — H. sapiens
GRIN2B 69 CTGGITGGTGTTGECCGTCC TGG + H. sapiens
GRIN2B 70 CCAACACCAACCAGAACTTG cee — H. sapiens
GRIN2B 71 ACAGCAATGCCAATGCTGGEG cee — H. sapiens
GRIN2B 72 GTGGAAATCATCTTTCTCGT TGG — H. sapiens
GRIN2B 73 TCTGCTGCCTGACACGECCA AGG — H. sapiens
GRIN2B 74 CGAGCTCTGCTGCCTGACAC CGG — H. sapiens
GRIN2B 75 TCCTTGATGECCACCTCGTC CGG — H. sapiens
GRIN2B 76 ATGACAGCAATGCCAATGCT TGG — H. sapiens
GRIN2B 77 AGCAATGCCAATGCCTGEEEG GG — H. sapiens
GRIN2B 78 GCCAACACCAACCAGAACTT TGG — H. sapiens
GRIN2B 79 TGACAGCAATGCCAATCCTG cee — H. sapiens
GRIN2B 80 GAGAACAGCACTCCCCTCTG cee — H. sapiens
GRIN2B 81 CTGCCTGACACGGECCAGGAC CGG — H. sapiens
GRIN2B 82 CTGGTAGATGGAGTTGGGT T TGG + H. sapiens
GRIN2B 83 AGTGCTGTTCTCCCAAGTTC TGG + H. sapiens
GRIN2B 84 GECATTGCTGICATCCTCGT GG + H. sapiens
GRIN2B 85 TCCCAAGITCTGGTITGGTGT TGG + H. sapiens
GRIN2B 86 TTGGECCGTCCTEECCGTGTC AGG + H. sapiens
GRIN2B 87 TTCCGACGAGGTGGCCATCA AGG + H. sapiens
GRIN2B 88 TGGECATTGCTGTCATCCTCG TGG + H. sapiens
GRIN2B 89 CAGAAGAGCCCCCCCAGCAT TGG + H. sapiens
GRIN2B 90 CGTGGEGECACT TCCGACGAGG TGG + H. sapiens
GRIN2B 91 TGACCGGAAGAT CCAGEEGEG TGG + H. sapiens
MeCP2 92 GTCCAACCTTCAGGCAAGGT G — M. musculus
MeCP2 93 AAGCTTAAACAAAGGAAGTC TGG + M. musculus
MeCP2 94 GCCCTGI TTGEEEEAAGCCG AGG — M. musculus
MeCP2 95 GGCTCCATTATCCGTIGACCG GG + M. musculus
VEGFA 96 GGGTIGEEEEGAGT TTGCTCC TGG — H. sapiens
VEGFA 97 TCCCTCTTTAGCCAGAGCCG cee + H. sapiens
VEGFA 98 GACCCCCTCCACCCCGCCTC CGG — H. sapiens
VEGFA 99 GAAACTTTTCGTCCAACTTC TGG + H. sapiens





