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(CHTBRAEILE

BEIES | TCATTTCCACAGCCCTCAGT 25375694
EEHIES 2 TCAGAGCAGGAGTTGTTGGG 25375505
EHES 3 GATTTCAGTTCTTCCTTGGT 25371643
ECHIES 4 TCCATAGCAGCAGCAGAACA 25371571
ECHIES 5 GCTTCTGAGTCTTCTTCCAT 25371556
E3ES 6 GTGAGCTATCACCTATCCTT 25371527
BE5ES 7 TTGTTGTCTCCCTGTGAGCT 25371514
E5ES 8 GCAATCTGGTGTAGACCCTT 25371443
BE5IES 9 TCCCCTCCCACTACATTTGC 25371022
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ESIES 10 TTTGTGTCCACTTCCCCTCC 25371010
BL5IES 11 GGGATGGGCTCTTCATCATC 25370977
EE5ES 12 AGGACCTTTCTTGTTTCTTC 25370913
EEHES 13 ACCAAGTTCAGTTTCCAGGG 25370883
EHES 14 ACCTCATTCAGTGGTTCATT 25370812
BHES 15 GGATTCAACTGCTGTCCTTG 25370620
BFIES 1o TCATCAACTCCTITGTTCTCC 25360444
BELHES 17 ATTTCCTCCACAACCAGCTG 25360399
E5ES 18 GCCAGACCCAGTACTATGCC 25356793
EEHES 19 CCACATTCCCTTCATACTCC 25356007
BHES 20 GAGTCCCTGGTATAGCCACC 25354364
BELHIES 21 AGTCTTTTCTGTTCATCTGT 25340180
B5ES 22 CAGGTGCTCTGTCTGTGCCC 25340142
ELOES 23 CCCACAGGTGCTCTGTCTGT 25340138
BLH&ES 24 CCTAGTCCTCCCACAGGTGC 25340129
BE5 &S 25 AACCTTTCTGTGTCTGGGCC 25339254
BEHES 26 CAGCCTTTTTGTACTGGGAC 25339012
EHES 27 TTCCAGCCCACATGTCCCCA 25338942
BECHES 28 GAAATCTGCTGTTCCAGCCC 25338931
B ES 29 AGGCTCAACCTCAAGCAGTA 25338769
BLSIES 30 GGGAGAGTAGTTCTGTTGGT 25338727
E5IES 31 CATTCCAATTTCTCCCTTCC 25338489
EL5IES 32 CCCTGTCCTTTCATATACTA 25338344
BL5I&ES 33 GGCCAAATGCACTTTCCCCA 25338284
BL5IES 34 GCACAGTAGCCATCTTTTTC 25338041
E5|ES 35 TCATTCATTTCCAGGTCAGC 25337996
E5IES 36 AGGCACAAGCTCAGCACATT 25337708
E5IES 37 GCATTGTCTTCTTTTTCCAC 25337455
BL5IES 38 CCCCATGTTACCTTATCACA 25337426
BELHES 39 GTCCCTTTCATCAAGGTAGC 25337365
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ELHIES 40 GCACAGTGGATGAGAAGCCT 25337320
BL5IES 41 GCTGCTCGCTTCCTGTACCA 25375752
EHES 42 CTTACTGGGTGAGAGTCTCC 25356686
EHES 43 TTCTTACCCGGCTTCCACAT 25354521
EHES 4 TTTCTTACCCGGCTTCCACA 25354520
BLAES 45 CTTTCTTACCCGGCTTCCAC 25354519
BLFIES 40 TACCTITCTGTGTCTGGGCC 25340082
B5ES 47 ACCTTCCTGTTTTCATTTGT 25355890
E5ES 48 ACTTACTGGGTGAGAGTCTC 25356685
ELHES 49 TACCTTCCTGTTTTCATTTG 25355889
ERHEFES 50 AACTTACTGGGTGAGAGTCT 25356684
BFIES 51 GCCCTCCCTTCCCATCAATC 25438011
BE5ES 52 TCCCCACACCTCTGACTAGT 25436704
ELOES 53 GGGTGGTGGGCTGGGACCAA 25435050
BLH&ES 54 ACTGACCCCTAGTTCTGCCT 254303565
BE5ES 55 CCTTGGCTCTCCCCTCCCTT 25425998
ELHES 56 GGACCCATGGCCTTTGAGCT 25415877
BHES 57 TGACACCATACCTCCCCTCT 25415825
ECHIES 58 CCCAGCACTACTGCCCACTA 25415373
B ES 59 ACCCCAGCCATCCCAGCACT 25415362
BLSIES 60 GAGTCTCTCTCTTTCCCAGT 25414672
EHES ol CCTCTGACCCTTGAGTCTCC 25412413
EEHES 62 CACCCTACCTGGGTCCCTCA 25411743
BLSES 63 CCTCTCTTCCAGTCCCCTCT 25411061
BL5IES o4 GGTCAACTCTCAGGCCCACT 25408962
E5|ES 65 GGTGCAGCTTCTCCATCCTG 25408633
E5ES 66 CCCTCCAGCATCAGATGTCA 25407191
BFIES o7 GACACACCTGGTCTCCACCA 25407060
B &ES 68 CTTCACCCATTCCCCTCAGT 25403266
BELHES 69 TGGGCTCCTGTGTCTGTCAG 25393846
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BLH&ES 70 GCCCTCCAGTGACCCTGCCA 25380443
BL5IES 71 GTCCAGGAGTCTTTCAGCTT 25378642
E5ES 72 CTGCATTCCACTGTGCCAGC 25374354
BHES 73 GGGTCTTCCTAGTTTGTTCC 25372328
B5ES 74 GTTTCCTTATGCCAGTTCCC 25362783
BLAES 75 ATGAGCAGGGTCCAGCAGGA 25342721
BFIES 7o TTGCCACTTCCCTTCCCTGC 25341989
EFES 77 GACTCTACACTGTCCAGCCA 25432729
BEHES 78 CTCCATTAGCTCCTCAGAGT 25413636
BLHES 79 TCCTCCTAACCTCTTCCAGA 25397434
BAES 80 CCACATCTCAGCCATTCCTIT 25366556
BLHIES 8l GCTATCACCTATCCTTGA 25371531
Bl5ES 82 GTCTCCCTGTGAGCTATC 25371519
BELH&ES 83 TCTGGTGTAGACCCTTCT 25371447
BLH&ES 84 CCTCCCACTACATTTGCA 25371025
BE5ES 85 ATTCAACTGCTGTCCTTG 25370622
25| ES 86 TGCAGGATTTTCCATAGC 25360497
25| &S 87 TAGCCAGACCCAGTACTA 25356791
Bi5|HES 88 GTGAGAGTCTCCCAAGTC 25356693
BL5IES 89 CACATTCCCTTCATACTC 25356008
BLFIES 90 GGCTTCCACATATAAGCA 25354529
E5IES 9l ATCTGCTGTTCCAGCCCA 25338934
EL5IHES 92 GAGAGTAGTTCTGTTGGT 25338729
BL5I&ES 93 ACATACTGTGGCATGAGT 25338414
BL5IES o4 GCACTTTCCCCAGTAAAC 25338292
EEHES 95 GCAATAGGCTTGACTACC 25338257
E5ES 9% GGGAGACTTTGGATTGTC 25338130
BE5IES 97 CCAGGTCAGCTTACTGTA 25338006
B5IES 98 GCTCAGCACATTAGCTAT 25337716
BELHES 99 CCCCATGTTACCTTATCA 25337426
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EEHES 100 GGTCCCTTTCATCAAGGT 25337364
BIES 101 GGAGGGATGAGGATCACAGA
EHES 102 GCTTGCTCCTTTCTTGGAGG
BRHES 103 TATCTCAGAGCAGGAGTTGT
ERHES 104 GCTCTGTACCAATGCCTCAG
BLSES 105 CAGAACATGCAGCTTTTTCC
EHES 106 GCCATTTCCAGATATTCAGG
BHES 107 TCAGTTTTCCTTGGGCTGCA
EEHES 108 GTTGCTGAAATGTCTCCATC
ECHIES 109 CCCTCCCACTACATTTGCAT
EAES 110 CTAGAACCTCATTCAGTGGT
BHES 111 GATTCAACTGCTGTCCTTGA
EHES 112 CCACATACAACTGCTTCTTC
EIES 113 CCAGACCCAGTACTATGCCA
EHES 114 TTCCCAGAACTCCCTAATCA
BHES 115 GGTAACCTTTCTGTGTCTGG
BHES 116 GGCCTTCAACAATCTCTCTT
BHIES 117 GCCTTTTTGTACTGGGACAC
EEHES 118 TCTGCTGTTCCAGCCCACAT
BHES 119 ATCTGCTGTTCCAGCCCACA
BHES 120 CTAAAGTTCTGAGGGCTGCA
RIES 121 CATACTGTGGCATGAGTTGT
EHEES 122 GACTACCATTTCATTTGGCC
BL5IES 123 CATTTCCAGGTCAGCTTACT
EL5&ES 124 CACCAAGGCACAAGCTCAGC
BEHES 125 AAAGCTGCATTTTTCCTGCC
BEHES 126 ACAGTGTTCTAAAGGCTGGC
BIES 127 CAGACACATCATCAGGGCCT
BRHES 128 ACAGACACATCATCAGGGCC
BIEFES 129 CACAGACACATCATCAGGGC
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BIES 130 GACTCAGGGATGGGCTCTTC
BHES 151 GGACTCAGGGATGGGCTCTT
EHES 132 TGGACTCAGGGATGGGCTCT
ERHES 133 TCCCTTCCTTCCATCTTTCT
ERHES 134 CTCCCTTCCTTCCATCTTIC
BHES 135 ACATACTGTGGCATGAGTTG
BESIES 136 CAATCAGAGTAAACTGACCC
BESIES 137 GACAGGAAGCACAAAACTCA
BESIES 138 GGACAAGTGCATCATCTATG
BHIES 139 TAAATAGCCAGACCCAGTAC
EIIES 140 GGATTCAACTGCTGTCCTTG
EHIES 141 GGATTCAACTGCTGTCCTTG
RHES 142 GGATTCAACTGCTGTCCTTG
EBHES 143 AACCTTTCTGTGTCTGGGCC
BHIES 144 AACCTTTCTGTGTCTGGGCC
BEHIES 145 AACCTTITCTGTGTCTGGGCC
BHIES 146 GCTTGCTCCTTTCTTGGAGG
BHES 147 GCTTGCTCCTTTCTTGGAGG
F5ES 148 GCTTGCTCCTTTCTTGGAGG
BE5ES 149 GGTAACCTTICTGTGTCTGG
BFIES 150 GGTAACCTTTCTGTGTCTGG
BHES 151 GGTAACCTTTCTGTGTCTGG
EIES 152 GGCCTTCAACAATCTCTCTT
BRI ES 153 GGCCTTCAACAATCTCTCTT
EES 154 GGCCTTCAACAATCTCTCTT
BHES 155 GCAATCTGGTGTAGACCCTT
EHES 156 GCAATCTGGTGTAGACCCTT
BHES 157 GCAATCTGGTGTAGACCCTT
BHES 158 GGGATGGGCTCTTCATCATC
EEFES 159 GGGATGGGCTCTTCATCATC
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E5IES 160 GGGATGGGCTCTTCATCATC
EHES 16l ACCAAGTTCAGTTTCCAGGG
EL5ES 162 ACCAAGTTCAGTTTCCAGGG
EHES 163 ACCAAGTTCAGTTTCCAGGG
EEHES 164 GGATTCAACTGCTGTCCTTG
ELHES 165 GGATTCAACTGCTGTCCTTG
BLFIES 166 ATTTCCTCCACAACCAGCTG
EEFIES 167 ATTTCCTCCACAACCAGCTG
E5ES 168 ATTTCCTCCACAACCAGCTG
ELHIES 169 CAGCCTTTTTGTACTGGGAC
EEHlES 170 CAGCCTTTTTGTACTGGGAC
BFES 171 CAGCCTTTTTGTACTGGGAC
EHES 172 GCTTGCTCCTTTCTTGGAGG
EEHES 173 GCTTGCTCCTTTCTTGGAGG
BES 174 GCCATTTCCAGATATTCAGG
BE5ES 175 GCCATTTCCAGATATTCAGG
BEHES 176 GCCATTTCCAGATATTCAGG
BEIES 177 GGCCTTCAACAATCTCTCTT
5 ES 178 GCCTTTTTGTACTGGGACAC
EAES 179 GCCTTTTTGTACTGGGACAC
BLHIES 180 GCCTTTTTGTACTGGGACAC
EHES 18] GACTACCATTTCATTTGGCC
ELSES 182 GACTACCATTTCATTTGGCC
BL5|&ES 183 GACTACCATTTCATTTGGCC
EL5ES 184 TCATTTCCACAGCCCTCAGT
ECHIES 185 CCTTTCTTGGAGGGATGAGG
E5IES 186 CTGAGCTTGCTCCTTTCTTG
ELHES 187 GCAGCTTTTTCCTTTTCATC
E&ES 188 CAGCAGCAGAACATGCAGCT
BELHIES 189 TCTTCTTCCATAGCAGCAGC
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ESES 190 GATGCTTCTGAGTCTTCTTC

B SES 191 TCCCCTCCCACTACATTTGC

EHES 192 TCTGCAGGATTTTCCATAGC

EEHES 193 ACTGCTTCTTCAAGTCTGCA

EHES 194 AGTCTTTTCTGTTCATCTGT

ELHES 195 ACAGGTGCTCTGTCTGTGCC

ECHIES 196 CTGTGTCTGGGCCATTITTG

BELHIES 197 ACCTTTCTGTGTCTGGGCCA

ELHES 198 GTAGGTAACCTTTCTGTGTC

ELHES 199 ACAGCCTTTTTGTACTGGGA

ERFEFES 200 TGAAATCTGCTGTTCCAGCC

BLHIES 201 AGGCTCAACCTCAAGCAGTA

5 HES 202 TCCCTGTCCTTTCATATACT

ELHIES 203 GCACTTTCCCCAGTAAACTT

ELOIES 204 CCTTTCTTGGAGGGATGAGG

EEHIES 205 CCTTTCTTGGAGGGATGAGG

BLHIES 206 CCTTTCTTGGAGGGATGAGG

BHES 207 ACAGGTGCTCTGTCTGTGCC

BCHI&ES 208 ACAGGTGCTCTGTCTGTGCC

ECHIES 209 ACAGGTGCTCTGICTGTGCC

BIES 210 ACCTTTCTGTGTCTGGGCCA

BEHES 211 ACCTTTCTGTGTCTGGGCCA

EEHES 212 ACCTTTCTGTGTCTGGGCCA

BL5IES 213 ACAGCCTTTTTGTACTGGGA

EHIEE 214 ACAGCCTTTTTGTACTGGGA

EEHES 215 ACAGCCTTTTTGTACTGGGA

EEHES 216 GCACTTTCCCCAGTAAACTT

BIES 217 GCACTTTCCCCAGTAAACTT

EHES 218 GCACTTTCCCCAGTAAACTT

EBEHES 219 ACAGCCTTTTTGTACTGGGA
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/52MOErGH*/12MOErG/*/i2MOErT/*/i2MOErC/* A* A*/iMe-
dC/*T*/iMe-dC/*T*/iMe-dC/*A*G*G*/iMe-dC/*/iMe-
dC/*/i2MOE:rC/*/i2MOETA/*/i2MOErC/*/32MOEr T/

B5ES

/52MOErG/*/i2MOErG/*/i2ZMOErT/*/i2MOErG/*/iMe-dC/* A*G*/iMe-
dCHT*T*/iMe-dC/*T*/iMe-dC/*/iMe-
dC/*A*T#12MOErC/*12MOErC/*/i2MOErT/*/32MOErG/

BeHES

66

(S2MOErC/*2MOErC/H*/i2MOErC/*/12MOErT/*/iMe-dC/*/iMe-
dC/*A*G*/iMe-dC/*A*T*/iMe-
dC/*A*G* A*T*/1I2MOErG/*/iZMOErT/*/i2MOQErC/*/32MOErA/

BEHIES

67

/S2MOErG/*i2MOErA/*i2MOErC/*i2MOErA/*/iMe-dC/* A*/iMe-
dC/#/iMe-dCHAT*G*G*T*/iMe-dC/*T*/iMe-dC/*/iMe-
dC/*12MOErA/*/i2MOErC/*/iZMOErC/*/32MOErA/

BeHIES

68

/52MOErC/*12MOErT/*/i2MOErT/*/i2MOErC/* A*/iMe-dC/*/iMe-
dC/*/iMe-dC/*A*T*T*/iMe-dC/*/iMe-dC/*/iMe-dC/*/iMe-
dC/T*/i2MOErC/*i2MOErA/*/i2MOErG/*/32MOErT/

BeHIES

69

/52MOErT/*/12MOErG/*/i2MOErG/*/i2MOErG/*/iMe-dC/*T*/iMe-
dC/*/iMe-dCAT*G*T*G*T*/iMe-

ACHT*G*12MOET#12MOErC/*/iZMOErA/*/32MOErG/

RINES

70

/S2MOErG/*/12MOErC/* i2MOErC/*12MOErC/*T*/iMe-dC/*/1Me-
dC/*A*G*T*G*A*/iMe-dC/*/iMe-dC/*/iMe-
dC/T*A2MOErG/*i2MOErC/*i2MOErC/*/32MOErA/

RINES

71

/52MOErG/*i2MOErT/*/i2MOErC/#/i2MOErC/* A*G*G* A*G* T*/iMe
-dC/AT*T*T*/iMe-
dC/*A*i2MOErG/*/i2MOErC/*/i2MOEr T/*/32MOE T/

BHES

72

/52MOErC/*i2MOErT/*/i2MOEr G/ /12MOErC/* A*T*T*/iMe-
dC/*/iMe-dC/*A*/iMe-dC/*T*G*T*G*/iMe-
dC/*/i2MOErC/*/12MOErA/*/i2MOErG/*/32MOErC/

BHES

73

/52MOErG/*/i2MOErG/*/i2MOErG/*12MOErT/*/iMe-dC/*T*T*/iMe-
dC/r*/iMe-

dCAT*A*G¥T*T*T*G*i2MOErT/*/iZMOErT/* iZMOErC/*/32MOErC
/

BLBIES

74

/52MOErG/*/i2MOErT/*/i2MOErT/*/i2MOErT/*/iMe-dC/*/iMe-
dCAT*T*A*T*G*/iMe-dC/* iMe-
dCH*A*G*T*/i2MOErT/*/i2MOErC/*i2MOErC/*/32MOErC/

f5ES

75

/S2MOEBrA/* iI2MOET/*/i2MOErG/* i2MOErA/*G* iMe-
dC/*A*G*G*G*T*/iMe-dC/*/iMe-dC/* A*G* /iMe-
dC/*/1I2MOErA/*/i2MOErG/*/i2MOErG/*/32MOErA/

BHES

76

/S2MOErT/*/iZ2MOEr T/*i2MOErG/*/12MOErC/*/iMe-dC/* A */iMe-
dCAT*T*/iMe-dC/*/iMe-dC/*/iMe-dC/*T*T*/iMe-dC/*/iMe-
dC/*/i2MOErC/*/i2MOErT/*i2MOErG/*/32MOErC/
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B5ES

77

/52MOErG/*/i2MOErA/*/i2MOErC/*/i2MOErT/*/iMe-dC/*T* A*/iMe-
dC*A*iMe-dC/HT*G*T*/iMe-dC/*/iMe-
dC/*A*/iZMOErG/*/iZMOErC/*/i2MOErC/*/32MQErA/

BESES

78

/532MOErC/*12MOErT/*/12MOErC/*/i2MOErC/* A*T*T* A*G*/iMe-
dC/*T*/iMe-dC/*/iMe-dC/*T*/iMe-
dC/A*iZMOErG/*/i2MOErA/*/i2MOErG/*/32MOErT/

BE5ES

79

/S2MOErT/*i2MOErC/*12MOErC/*i2MOErT/*/iMe-dC/*/iMe-
dC#T*A*A*/iMe-dC/H*/iMe-dC/AT*/iMe-dC/*T*T*/iMe-
dC/*12MOErC/*/i2MOErA/*/12MOErG/*/32MOErA/

BEHES

80

/S2MOErC/*/i2MOErC/*i2MOErA/*i2MOErC/* A* T*/iMe-
dCHT*/iMe-dC/*A*G*/iMe-dC/*/iMe-
dC/A*T*T*/i2MOErC/*/i2MOErC/*/i2MOEr T/*/32MOEr T/

BLOIES

/S2MOErG/*i2MOErG/*/i2MOETA/*i2MOErG/* G*G* A*T*G*A*G*
G*A*T*/iMe-dC/* A* 12MOErC/*/i2MOErA/*/i2MOErG/*/32MOErA/

BCHES

/52MOErG/* i2MOErC/*/i2MOErT/*/i2MOErT/*G*/iMe-dC/*T*/iMe-
dC/*iMe-dC/AT*T*T*/iMe-
dC/AT*T*G*i2MOErG/*/i2MOErA/*/i2MOErG/*/32MOErG/

BCoIES

[52MOErT/*/12MOErA/*/i2MOErT/*/i2MOErC/*T*/iMe-
dC/*A*G*A*G*iMe-
dC/AA*G*G*A*G*1ZMOErT/*/i2MOErT/*/i2M OErG/*/32MOEIT/

BEIES

[S2MOErG/*i2MOErC/*i2MOErT/*1I2MOErC/*T*G*T*A*/iMe-
dC/*/iMe-dC/* A*A*T*G*/iMe-dC/*/iMe-
dC/*A2MOEr T/*/i2MOErC/*/i2MOErA/*/32MOErG/

BEIES

105

/S2MOErC/*12MOErA/*i2MOErG/* iZMOErA/* A*/iMe-
dC*A*T*G*/iMe-dC/* A*G*/iMe-
dCAT*T*T*i2MOErT/*/i2MOErT/*/i2MOErC/*/32MOErC/

BLOIES

106

/52MOErG/*(2MOErC/* i2MOErC/*/i2MOErA/*T*T*T*/iMe-
dC/*/iMe-

dC/HA*G* A¥T*A*T*T*/i2MOErC/*/i2MOErA/*/i2MOErG/*/32MOEr
G/

BLHES

107

I5S2MOErT/*/i2MOErC/*/i2MOErA/*iI2MOErG/#T*T*T*T*/iMe-
dC/*iMe-dC/AT*T*G*G*G*/iMe-
dC/*12MOErT/*/i2MOErG/*/i2MOErC/*/32MOErA/

BLSIES

108

/52MOErG/*i2MOErT/*/1ZMOEr T/*/i2MOErG/*/iMe-
dCHAT*G*A*A*AXT*G*T*/iMe-dC/*T*/iMe-
dC/*/i2MOErC/*12MOErA/*/i2MOErT/*/32MOErC/

B5IES

109

/52MOErC/*/i2MOErC/*/i2MOErC/*/1I2MOErT/*/iMe-dC/*/iMe-
dC/*/iMe-dC/* A*/iMe-dC/*T*A*/iMe-
dCHA*T*T*T*/A2MOErG/*/i2MOErC/*/12MOErA/*/32MOEr T/

BESES

110

[52MOErC/*iZMOErT/*/i2MOErA/*/i2MOErG/* A* A*fiMe-dC/*/iMe-
dC/*T*/iMe-dC/*A*T*T*/iMe-
dC*A*G*/12MOErT/*/i2MOErG/*/12MOErG/*/32MOE T/

BE5ES

11

/52MOErG/*A2MOErA/* A2ZMOEfT/*/i2MOErT/*/iMe-dC/* A* A*/iMe-
dCHAT*G*iMe-dCHAT*G*T*/iMe-dC/*/iMe-
dC/*2MOErT/#/i2MOErT/*/i2MOErG/*/32MOErA/
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BL5ES

112

/S2MOETC/*/i2MOErC/*/i2MOErA/*/i2MOErC/* A*T* A*/iMe-
dC*A*A*/iMe-dC/*T*G*/iMe-
dCAT*T*/i2MOErC/*/i2MOEr T/*/i2MOEr T/*/32MOErC/

BLSI &S

/52MOErC/*i2ZMOErC/*/12MOErA/*/i2MOErG/* A*/iMe-dC/*/iMe-
dC/*/iMe-dC/*A*G*T*A*/iMe-
dCAT*A*T*/12MOErG/*/i2MOErC/*/i2MOErC/*/32MOErA/

B3 &S

114

[S2MOErT/*i2MOErT/*/i2MOErC/*/i2MOErC/*/iMe-
dC/*A*G*A*A*iMe-dC/*T*/iMe-dC/*/iMe-dC/*/iMe-
dC/HT*A*/i2MOErA/*/i2MOET/*/i2MOErC/*/32MOErA/

BEIES

115

/52MOErG/*/i2MOErG/*/i2MOErT/*/i2MOErA/* A*/iMe-dC/*/iMe-
dCAT*T*T*/iMe-
dCAT*G*T*G*T*iZMOErC/* /i2MOET/*/i2MOErG/*/32MOErG/

EEHES

116

/S2MOErG/*12MOErG/*/i2MOErC/*/i2MOErC/*T*T*/iMe-
dC/*A* A*/iMe-dC/* A* A*T*/iMe-dC/*T*/iMe-
dC/*i2MOErT/*i2MOErC/*i2MOErT/*/32MOEr T/

BLHES

117

[5S2MOErG/*12MOErC/*/i2MOErC/* A2MOErT/*T*T*T*T*G*T*A*/i
Me-dCH#T*G*G*G*/i2MOErA/*i2MOErC/*/i2MOErA/*/32MOErC/

BEHES

118

/52MOErT/*/i2MOErC/*/i2MOErT/* /i2MOErG/*/iMe-
dCAT*G*T*T*/iMe-dC/*/iMe-dC/*A* G*/iMe-dC/*/iMe-dC/*/iMe-
dC/*/iZMOErA/*/i2MOErC/*/i2MOErA/*/32MOErT/

BLSIES

119

/S2MOErA/*/i2MOEr T/*/12MOErC/*/12MOEr T/*G*/iMe-
dCAT*G*T*T*/iMe-dC/*/iMe-dC/* A*G¥/iMe-dC/*/iMe-
dC/*/iZMOErC/*/i2MOErA/*12MOErC/*/32MOErA/

BLSIES

120

[52MOErC/*i2MOErT/*/i2MOErA/*i2MOErA/* A*G*T*T*/iMe-
dCAT*G*A*G*G*G*/iMe-
dC/*/i2MOEr T/*/i2MOErG/* i2MOErC/*/32MOErA/

BL3I &S

121

[S2MOErC/*i2MOErA/* /i2MOErT/*/i2MOErA/*/iMe-
dCAT*G*T*G*G*/iMe-
dCHAYT*G*A*G*/i2MOET/*/i2MOE(T/*/12MOErG/*/32MOEr T/

BLAES

122

/S2ZMOErG/*12MOErA/*12MOErC/*/i2MOErT/* A*/iMe-dC/*/iMe-
dC/*A*T*T*T*/iMe-
dCHA*T*T*T*/i2MOErG/*/i2MOErG/*/i2MOErC/*/32MOErC/

BLHES

/S2ZMOErC/*i2MOErA/*/i2MOErT/*/i2ZMOEr T/*T* iMe-d C/*/iMe-
dC/A*G*G*T*/iMe-dC/*A*G*/iMe-
dC/*T*/i2MOErT/*/i2MOErA/*/i2MOErC/*/32MOET/

BESES

[S2MOEC/*/i2MOErA/*i2MOErC/*/iZMOErC/*A* A*G*G*/iMe-
dC/*A*iMe-dC/*A*A*G*/iMe-
dC/*T*/i2ZMOErC/*/i2MOErA/*/i2MOErG/*/32MOEC/

BES

125

/SIMOETA/*/i2MOErA/*/i22MOErA/* i 2MOErG/*/iMe-dC/*T*G*/iMe- |

dC/HAFTH*T*T*T*T*/iMe-dC/*/iMe-
dC/H*i2MOET/*i2MOErG/*/i2MOErC/*/32MOEC/

S &ES

126

[S2MOErA/*#i2MOErC/*/i2MOErA/#A2MOErG/HT*G¥ T*T*/iMe-
dC/AT*A*A*A*G*G*/IMe-
dC/*M2MOEr T/*i2MOErG/*/12MOErG/*/32MOEC/
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B5ES

127

/52MOErC/*/i2MOErA/*/i2MOErG/*/i2MOErA/*/iMe-dC/* A*/iMe-
dCHA*T*/iMe-dC/*A*T*/iMe-
dC/*A*G*G*/iZMOErG/*/iZMOErC/*/iZMOErC/*/32MOEr T/

BESES

/52MOErA/*/i2MOErC/*/i2MOErA/*i2MOErG/* A */iMe-dC/* A*/iMe-
dC*AXT*/iMe-dC/*A*T*/iMe-
dC/*A*G*/i2MOErG/* /i2MOErG/*/i2MOErC/*/32MOE:rC/

BE5ES

/S2ZMOErC/*/i2MOErA/*/i2MOFErC/*/i2MOErA/*G* A*/iMe-
dC/*A¥/iMe-dC/* A*T*/iMe-dC/* A*T*/iMe-
dC/*A*i2MOErG/*/i2MOErG/*/12MOErG/*/3 2MOErC/

BEHES

IS2MOErG/*iZMOErA/*i2MOErC/*/i2MOEr T/*/iMe-
dCHA*G*G*GFA*T*G*G*G*/iMe-
dC/AT*/i2MOErC/*/i2MOErT/*/i2MOEr T/*/32MOErC/

BLOIES

/S2MOErG/*i2MOErG/*/i2MOErA/*/i2MOErC/*T*/iMe-
dCEA*G*G*G*A*T*G*G*G*/iMe-
dC/*i2MOErT/*i2MOErC/*/i2MOErT/*/32MOErT/

BLIES

[52MOErT/*/i2MOErG/*/i2MOErG/*/i2MOErA/*/iMe-dC/*T*/iMe-
dCHFA*G*G*G*A*T*G*G*G*12MOErC/*/i2MOErT/*/12ZMOErC/*/32
MOErT/

BLHES

/52MOErT/*/i2MOErC/*/i2MOErC/*/i2MOErC/*T*T*/iMe-dC/*/iMe-
dC/AT*T*/iMe-dC/*AiMe-dC/* A*T*/iMe-
dC/*T*/i2MOErT/*/i2MOErT/#/i2MOErC/*/32MOEr'T/

BE5E S

/S2MOErC/*i2MOErT/*/i2MOErC/*/i2MOErC/*/iMe-dC/*T*T*/1Me-
dC/*iMe-dCHT*T*/iMe-dC/*/iMe-dC/*A*T*/iMe-
dCHI2MOErT/*/i2ZMOErT/*/12MOErT/*/32MOErC/

EE3ES

/S2MOErA/*A2ZMOErC/*12MOErA/*/12MOErT/* A*/iMe-
dCAT*G*T*G*G*/iMe-
dCrHA*T*G*A*/iZMOErG/*/i2MOErT/*/i2MOErT/*/32MOErG/

BEHES

136

/52MOErC/*/i2MOErA/*/i2MOErA/*/i2MOErT/*/iMe-
dC/H*A*G*A*G*T*A*A*A*/iMe-
dCAT*G*/i2MOErA/*/i2MOErC/*/i2MOErC/#/32MOErC/

BLHES

137

/52MOErG/*1I2MOErA/*/12MOErC/*i2MOErA/*G*G*A*A*G*/iMe-
dC/*A*/iMe-
dCHA*A*A*A*I2MOErC/*i2MOErT/*/i2MOErC/*/32MOErA/

BLSIES

138

/52MOErG/* i2MOErG/*/12MOErA/*/i2MOErC/* A* A*G* T*G*/iMe-
dC/*A*¥T*/iMe-dC/*A*T*/iMe-
dC/*/i2MOErT/*/i2MOErA/*/i2MOErT/*/32MOErG/

B5IES

139

/52MOErT/*/i2MOErA/*/i2MOErA/*/i2MOErA/* T*A*G*/iMe-
dC/*iMe-dC/* A*G*A*/iMe-dC/*/iMe-dC/*/iMe-
dC/*A*iZMOErG/#12MOEr T/*/i2MQOErA/#/32MOErC/

BESES

140

/52MOErG/*/12ZMOErG//i2ZMOErA/ /i2MOErT/*T*/iMe-
dC/*A*A*/iMe-dC/*T*G*/iMe-dC/*T*G*T*/iMe-
dC/*A2MOErC/Ai2MOErT/ A2MOErT/*/32MOErG/

BE5ES

141

FSIMOEG M OEAG i EMOEA! AIMOETATY iMe-
O AR A iMe-dCH TG AMeodOH T GH T e
dCAHA IMOECHZMOB T/ AAZMOET #/32MOEAG/
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B5ES

/52MOErG/#/i2MOErG/i2MOErA/ /i2MOErT/T*/iMe-dC/*A*A*/iMe-
dCAT*G*/iMe-dCHAT*G*¥T*/iMe-dC/*AZMOEC/*/iZMOE T/
[iZMOET/*/32MOErG/

BESES

/52ZMOErA/#12MOErA/i2MOErC/ i2MOErC/#T*T*T*/iMe-
dCAT*G*T*G*THiMe-dCAT*G*i2MOErG/i2MOErG/
/i2MOErC/*/32MOE(C/

BE5ES

144

/S2ZMOErA/[i2MOErA//i2MOErC/*/i2MOErC/*T*T*T*/iMe-
dCAT*GE*T*G*T*iMe-dCHAT*G*12MOErG/i2ZMOErG/
/I2MOErC/*/32MOErC/

BEHES

FAMOErAM2MOErATIIMOER AZMOELC/ T T T iMe-
AUATHEM TG T iMe-dOA TG AIMOErGHIZMOERY
AZMOEICH/ I MOEC!

BLOIES

/S2MOErG/*i2MOErC/i2MOErT/ i2MOErT/*G*/iMe-dC/*T*/iMe-
dC/#iMe-dC/AT*T*T*/iMe-dC/*T*T*G*/12ZMOErG/i2MOErA/
A2ZMOErG/*/32MOErG/

BLIES

147

[52MOErG//i2MOErC/AZMOErT/ /i2MOErT/*G*/iMe-dC/*T*/iMe-
dC/#*/iMe-dC/HT*T*T*/iMe-dC/* T*T*G*/iZMOErG/*/i2MOErA/
A2MOErG/*/32MOErG/

BLHES

148

[52MOErG/*/i2MOErC//i2MOErT/ /i2MOEIT/G*/iMe-dC/*T*/iMe-
dC/*/iMe-dCAT*T*T*/iMe-dCAT*T*G*/iZMOErG/*iZMOETA/
[A2ZMOErG/*/32MOErG/

BE5E S

149

/52MOErG//i2MOErG//iZMOErT/*/12MOErA/* A*iMe-dC/*/iMe-
dCHATHT*T*/iMe-dC/AT*G*T*G*T*A2MOErC//iZMOE! T/
[I2MOErG/*/32MOErG/

EE3ES

150

[S2MOErG/*A2MOErG//i2MOErT/ AZMOErA/* A*/iMe-dCr*iMe-
dCAT*T*T*iMe-dC/H T*G* T*G*T*/i2MOErC/*/i2MOE(T/
H2ZMOErG/*/32MOErG/

BEHES

151

/52MOErG/*A2MOErG//i2ZMOErT/ i2MOErA/A*/iMe-dC/*/iMe-
dCATH*T*T*/iMe-dC/*T*GH*T*G*T*/i2MOErC//iZMOEr T/
[i2MOErG/*/32MOErG/

BLHES

/52MOErG/*12MOErG//i2MOErC/ iZMOErC/*T*T*/iMe-
dC/*A*A*/iMe-dC/*A*A*T*/iMe-dC/*T*/iMe-
dC/*i2MOErT/*/i2MOErC/ /i2MOErT/*/32MOEr T/

BLSIES

/52MOErG/*/i2MOErG/i2MOErC/ i2MOErC/*T*T*/iMe-
dC/*A*A*/iMe-dC/*A*A*T*/iMe-dC/*T*/iMe-
dC/*/i2MOErT//iZMOErC/ /iZMOErT/*/32MOE: T/

B5IES

/52MOErG/*/i2MOErG//i2MOE(C/ /iZMOErC/T*T*/iMe-
dCHAA*A*/iMe-dC/*A*A*T*/iMe-dC/*T*/iMe-
dC/*12MOErT/*/12MOErC/ 1i2MOEr T/*/32MOErT/

EEIES

52MOErG/#/iZMOErC//i2MOErA/ i2MOErA/*T*/iMe-
dCAT*G*G*T*G*T*A*G*A*/iMe-dC/*/i2MOErC/*/i2MOErC/
N2MOErT/*/32MOE! T/

BE5ES

156

[S2MOErG/*/i2MOErC/iZMOErA/ i2MOErA/*T*/iMe-
dCAT*G*G*T*G*T*A*G*A*iMe-dC/*/12MOErC/A2MOErC/
[2ZMOErT#/32MOErT/
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B5ES

157

/52MOErG//i2MOErC//i2ZMOErA/ i2MOErA/*T*/iMe-
ACAT*G*G*T*G* T*A*G*A* iMe-dC/*/iZMOErC/*/i2MOELC/
[iZMOErT/*/32MOE(T/

BESES

158

/52MOErG/*/i2MOErG//i2MOErG/ i2MOErA/*T*G*G*G*/iMe-
dCHAT*/iMe-dC/HT*T*/iMe-dCHA*T*iZMOEC/*i2MOErA/
/iI2MOE(T/*/32MOEC/

BE5ES

159

/52ZMOErG/*/i2MOErG//i2MOErG! /i2MOErA#T*G*G*G*/iMe-
dC#*T*/iMe-dC/HT*T*/IMe-dC*A*T*/i2MOEC//i2ZMOErA/
/2MOET/*/32MOE:C/

BEHES

160

/52MOErG/i2MOErG/*/i2MOErG/ /i2MOErA/*T*G*G*G*/iMe-
dCAT*/iMe-dC/*T*T*/iMe-dC/*A*T*/i2MOErC/*i2ZMQErA/
/i2MOET/*/32MOErC/

BLOIES

/S2MOErA/*i2MOErC/i2MOErC/ /i2MOErA/*A*G*T*T*iMe-
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: 163 -Tg-15-AS0-163
151 QS-Tg-15-AS0-151 o BT BT
152 Q8-Tg-15-A80-152 = 05 To15-A50-165
153 Q5-Tg-15-AS0-153 166 OSTa 15-AS0-166
154 Q5-Tg-15-A80-154 167 QS-Tg-15-A80-167
204 QS-Tg-17-AS0-021 168 08-Tg-15-450-168
205 Q8-Tg-17-A50-022 169 Q5-Tg-15-AS0-168
206 Q5-Tg-17-AS0-023 170 QS-Tg-15-AS0-170
207 QS-Tg-17-ASO-024 371 Q5 1g18-AS0-1F1
172 Q§-Tg-15-A80-172
£08 Ll R Tt 173 G5Tg-15-AS0-173
209 QS-Tg-1T-AS0-026 174 QS Ta15-AS0174
210 Q5-Tg-17-AS0-027 175 Q5-Tg-16-A80-175
211 Q8-Tg-17-A50-028 176 QS-Tg-15-AS0-178
212 08-Tg-17-AS0-028 177 QS-Tg-15-AS0-177
213 QS-Tg-17-AS0-030 178 QS-Tg-15-A50-178
214 QS-Tg-17-AS0-031 179 QS-Tg-15-AS0-179
215 Q§-Tg-17-A50-032 180 QS-Tg-15-AS0-180
216 Q5-Tg-17-AS0-032 iii Q8-Tg-15-AS0-181
217 QS-Tg-17-AS0-034 S Q5-Tg-15-A50-162
Q8-Tg-15-AS0-183
218 | QS-IgNT-ASOLSS |y 213 QS-Tg-17-AS0-030
214 QS-Tg-17-AS0-031
FIG. 15 219 QS-Tg-17-AS0-D36
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200nM  20nM EBRyES AsOID 200nM 20nM
RS ASO ID 1 ; ;
1 G5 Tg16-AS0-001 0251915450041
5 Q5-Tg15-ASC-005 42 Q8-Tg-15-A80-042
6 GS-Tg15-ASC-006 46 QS8-Tg-15-AB0-048
8 Q&-Tg15-ABC-008 53 US-Tg-15-A80-083
11 Q8-Tg15-A50-011 64 Q5-Tg-15-A80-064
i3 Q5-Tol S-ASG-013 69 QS-To-17-A30-060
15 Q5 To15-ASG-015 - ,
17 05-Tg15-AS0-017 L 05 Tg-17-AOCH 071
2 GS5-Tg15-ASC-023 72 ST 61
25 05-Ty15-AS0-026 73 08-Tg-17-A80-073
26 Q5-To15-ASCH026 185 08-Tg-17-A30-002
23 Q8-Tg15-ASG-028 192 05-Tg-17-AS0-008
30 Q8-Tg15-AS0-030 195 Q5-Tg-17-A80-012
36 05-Tg15-ASQ-036 197 Q5-Tg-17-AS0-014
;gg R ToiS-ARC 101 198 QS-Tg-17-AS0-015
m | ceramins 198 05 Ty-17-AS0-016
104 QS TG15-AS0-104 203 QS-Tg-17-AS0-020
105 G8- Tgi8-ASO108 FIG. 20
106 Q% Tg15-AS0-108
107 Q5-TgiS-ASO-107
108 Q8-Tg15-AS0-108
115 08-Tg15-ASD-118
116 QS TIS-ASO-118
117 Q8- Tg15-AS0-117
151 GS5-Tgi5-AS0-121
m Q5-Tg15-ASO-122
127 8- Tg15-AB0-127
FIG. 19
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BAES AsOID 200nM
RIES ASQID - 200n e 155 Q8-Tg-15-AS0-185
204 08-Tg-17-AS0-021 156 Q5-Tg-15-A50-156
205 U8-Tp-17-A80-022 157 08-Tg-15-A80-157
206 05-Tg-17-AS0-023 = gz;gfzﬁjzg
To-15-AS0-1
207 O8-Tg-17-AB0-024 160 QS To-15-A50-160
208 O5-Tg-17-AB0-025 161 Q8-Tg-15-A80-161
209 QS-Tg-17-AS0-025 — iﬁ@i&mﬁ
: - : o 15-A80-1
210 QS-Tp-17-ABO-027 164 O8-Tg-15-ASO-164
211 Q8-Tg-17-AS0-028 165 QS-Tg-15-A80-185
212 08-Tg-17-AS0-028 166 06 Ty-16 450160
—— . 167 Q8-Tg-15-AS0-167
213 Q5-1g-17-ASC-030 168 OS-Tg-15-AS0-168
214 O8-Tg-17-AS0-03Y 168 Q8-Tg-15-A50-168
215 08-Tg-17-AB0-032 170 QS-Tg-15-A30-170
- X - 171 Q8-Tg-15-AS0-171
216 Q8-Tg-17-AS0-033 172 08-Tg-15-A80-172
217 Q8-Tg-17-A80-034 173 QS-Tg-15-AS0-173
218 Q8-Tg-17-480-035 174 QS8-Tg-15-A80-174
175 QS-Tg-15-AS0-175
FIG. 21 176 QS-Tg-15-AB0-176
177 08-Tg-165-A80-177
178 QS-Tg-15-AS0-178
179 Q8-Tg-15-A80-179
180 QS-Tg-15-AS0-180
181 Q8-Tg-15-A80-181
182 QS-Tg-15-AS0-182
183 Q8-Tg-15-AS0-183
219 QS-Tg-17-AS0-036

FIG. 22
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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS 2216842

A, .CLASSIFICAﬁON COF SUBJECT MATTER
IPC-  ©12N 15113; CO7H 21/00; A61K 31/7088 (2022.01)

CPC - C12N 15/13; C12Y 603/02019: C12N 2310/14; C12N 2310/315; C12N 2310/321

According to Intemational Patent Classification (TPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History documant

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Sea Search History document

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
See Search History doocument

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Refevant to claitn No.
X US 2010/0248052 A1 {(BENSON et al.} 30 September 2010 (30.99.2010). Especially para 14,812, 17
- 0039), [0069]; [0084], SEQ IDNG:T19 fe—— —_—
Y 58,13, 15,16
Y US 2018/0002695 A1 {IONIS PHARMACEUTICALS, INC.) D4 January 2018 {04.01.2018). 58,13, 16,16

Especially para [0235],[0307]. [0310], [0339], [0370], [0377]

D Further documents are listed in the continuation of Box C. . D See patent family annex.

- Special categories of cited decursents: “T”  later document published after the international filing date or priority

“A™ document defining the general state of the art which is not considered date and not in confliet with the application but cited te understand
to be of particular relevance the principle or theory underlying the invention

“D™ document cited by the applicant in the international application “X"  document of particular relevance; the claimed invention canoot be

wgr i icati ; : i considered novel or cannot be considered to involva an inventive siep
E fei?::gj :;}t)gy]x:atmn or patent but putlished on or after the international e o e alone

“L” dogumeni which threw doubts on priority claim{s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to esmblis]ﬁ“ge ublication date of another citation or ather be considered to involve an inventive step when the document is
special renson (as speci;ed) - combined with coe or more other such documents, such combination

“0™  documentreferring to an oral disclosure, use, exhibition orother means being obvious to a person skilled in the art
“P*  document published prior to the internationzl filing date but later than  “&”  decument member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of the intemnational search report
o 99 2022
Name and mailing address of the [SA/US Axthorized officer W el
Mail Step PCT, Attn: ISA/US, Commissioner for Patents Hari Rodriquez
P.0. Box 1480, Alexandria, Virglnla 22313-1450
Facsimile No. 571-273-B300 Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 22/16842

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intsmational search report has not been established in respect of certain claims wnder Article 17(2){z) for the following reasons:

L. D Claims Nos.:

because they relate to subject matter not required to be searched by this Antherity, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that no meaningful intematicnal search can be catried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Obscrvations where unity of invention is lacking (Contisuation of item 3 of first sheet)

This International Searching Authority found multiple irventions in this international application, as follows:
—--Go 1o Extra Shest for conlinuation=----

1 l:l As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2 D As all searchable claims could be searched without effort justifying additienal fees, this Authority did not invite payment of
additional fees.

3, E] As only some of the required additional search fees were timely paid by the spplicant, this international search ceport covers
only those claims for which fees weve paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the ¢laims; it is covered by ¢laims Nos.:
1-13, 1517

Remark on Protest |:| The additional search fces wers aceompanied by the applicant’s protest and, where applicable, the
payment of a protest fee,

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fieo was net paid within the time [imit specified in the invitation.

D No protest accompanted the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT Tntoraational application Mo,

PCTIUS 22/16842

Continuation of Box lll: Lack of Unity of Invention

This application contelns the following inventions or groups of invantions which are not so linked as to fotm & singie general inventive
concept under PCT Rule 13.1. In order for all inventions to be searchad, the appropriate additional search fees must be paid.

Group |+: Claims 1-17, drawn to a composition comptising a synthetic antisense aligonucieotide (ASO) that inhibits expression of a
ubiquitin ligase proteln.

The composition will he searched to the extent that the antisense eligonuclectide (AS0) is the flzst namad, SEQ ID NO: 1. it is bellaved
that claims 1-13, 15-17 read on this first named invention and thus these claims will be searched without fee ta the extent that they
sheompase SEQ 1D NO: 1. Additional antlsense ollgonuclectides will be searched upon payment of additional fees. Agplicant must
specify the claims that encompass any addltional elected target ASOs. Applicants must further indicate, if applicable, the claims which
read on the first named invention if different than what was indicated above for this group. Fallure to clearly identify how any paid
additicnal invention faes are to be applied to the "+" group(s) wili result in anly the first claimed Inventlon to be searched/examined. An
exemplary alection would be: SEQ (D NO: 156 {claims 1-17}.

Group |i: Cialm 18, drawn to a method of treating Dup15q syndrome by administering an ASO compesition that knoecks dawn expression
of the UBE3A gene.

Tha inventions listed as Groups I+ and Il da not relate o a single general Inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, thay lack the same or coresponding special technical features for the following reasons:

Technical Features:

Group I+ hes the special technical feature of composition comprising a synthetlc antisense oliganucleotida (ASO}) that inhibits
axprassion of a ubiquitin ligase protein, not required by Sroup 11

Graup Il has the special tachnical feature of administaring an ASQ composition to knock-down UBE3A expression and treat Dup15q
syndrome, not required by Group 1+.

No technical features are shared batwean the antisense oligonuclectide sequances of Group |+ and accordingly, this group lacks unity a
priorl.

Additionally, even If Groups I+ inventions and Group || were considered to share the technical features of:
1. Group I+ Inventlons share claim 1.
2. Groups |+ and |/ share the technical feature of an antisense oligonucleotida that knocks-down expression of UBE3A.

Hawever, sald shared technical features do not represent a contribution cver the prior art, and are disclosed by US 20104249052 A1 to
Benson et al. {herelnafter "Benson"},

As to shared technical feature #1 (claim 1), Benson disclases a composition comprising: a synthetic antisense oligenuclectide (ASO)
that Inhiblts expression of a ubiquitin ligase pratein (para [0038]; "As used hareln, "E6AP" refers to the ubiquitin proteln ligase E3A
{ube3A, also referred to as E6-assoclated proteln or EBAP) gene or protein”; claim 1; "A double-stranded rbonucleic acid (dsRNA} for
inhibiting the expression of a human EGAP gene in a cell, whereln sald dsRNA comprises at least two sequences that are
complementary to each other and wherein a sense strand comprises a first sequence and an antisense strand comprises a sacond
sequence camprising a region of complementarity which is substantfially complementary to at least a part of a mRNA encoding EGAP,
and wherain said regicn of complementarity is lese than 30 nuclectides in length end wharein said dsRNA, upon contact with a call
expressing said EGAP, inhibits expression of sald EGAP gene by at laast 40%."),

As to shared technical feature #2, Benson discloses an antisense oligonucleotide that knocks-down expression of UBE3A (para [0038],
claim 1).
As tha shared technical features were known in the art at the time of the Invention, they cannet be considered shared special technical

features that would otherwise unify the groups. The inventions lack unity with ene another.

Therafora, Groups |+ and Il lack unity of invention under PCT Rule 13 because they do not share a samae or corresponding special
technical faature.

Form PCT/ISA/210 (extra sheet) (July 2019)
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