
Supplemental Table S3. Primer sequences for gRNA synthesis and homologous recombination arm construction
of the 105 targeted lncRNAs.

lncRNA name Primer name Primer sequence (5’-3’)

lncRNA:TS1
lncRNA:TS1-gRNA1 TAATACGACTCACTATAGGGTGGTGTGGTTGGTTGTTGTTTTAGAGCTAGAAATAGC

lncRNA:TS1-gRNA2 TAATACGACTCACTATAGGGTACAAGCACTGTTTACAGTTTTAGAGCTAGAAATAGC

lncRNA:TS2
lncRNA:TS2-gRNA1 TAATACGACTCACTATAGGAGGAGGAAAAGGGTTGCCGTTTTAGAGCTAGAAATAGC

lncRNA:TS2-gRNA2 TAATACGACTCACTATAGGAACCAGTGGATATGGTTTGTTTTAGAGCTAGAAATAGC

lncRNA:TS3
lncRNA:TS3-gRNA1 TAATACGACTCACTATAGGAGAACTTGGAGTAGTTTGGTTTTAGAGCTAGAAATAGC

lncRNA:TS3-gRNA2 TAATACGACTCACTATAGGACGCTACAGTAGTGCGGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS4
lncRNA:TS4-gRNA1 TAATACGACTCACTATAGGAGAATAAACTTTTCCAGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS4-gRNA2 TAATACGACTCACTATAGGACGCAGGACGATGGAGTCGTTTTAGAGCTAGAAATAGC

lncRNA:TS5
lncRNA:TS5-gRNA1 TAATACGACTCACTATAGGGTTATAACCTTGAAAACTGTTTTAGAGCTAGAAATAGC

lncRNA:TS5-gRNA2 TAATACGACTCACTATAGGACAGTCCAGTTTTCTGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS6
lncRNA:TS6-gRNA1 TAATACGACTCACTATAGGAACGAAACGAAAAGTAAGGGTTTTAGAGCTAGAAATAGC

lncRNA:TS6-gRNA2 TAATACGACTCACTATAGGAGCCCAGCGGCTCCAACTGTTTTAGAGCTAGAAATAGC

lncRNA:TS7
lncRNA:TS7-gRNA1 TAATACGACTCACTATAGGAATACCTTATGACGTCTGAGTTTTAGAGCTAGAAATAGC

lncRNA:TS7-gRNA2 TAATACGACTCACTATAGGGAGAAATGGAGAAGTGTGTTTTAGAGCTAGAAATAGC

lncRNA:TS8
lncRNA:TS8-gRNA1 TAATACGACTCACTATAGGGACTCCGGATCTCGGGCGGTTTTAGAGCTAGAAATAGC

lncRNA:TS8-gRNA2 TAATACGACTCACTATAGGATAGATGTTTGTATCTATGTTTTAGAGCTAGAAATAGC

lncRNA:TS9
lncRNA:TS9-gRNA1 TAATACGACTCACTATAGGAGGGTGTGGCAAAAGTGAGGTTTTAGAGCTAGAAATAGC

lncRNA:TS9-gRNA2 TAATACGACTCACTATAGGGTTCAGGTGCAACGAGGGGTTTTAGAGCTAGAAATAGC

lncRNA:TS10
lncRNA:TS10-gRNA1 TAATACGACTCACTATAGGAAGGAAAATCTAGCCAGCGGTTTTAGAGCTAGAAATAGC

lncRNA:TS10-gRNA2 TAATACGACTCACTATAGGATGAAAGCGGTCGCCAGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS11
lncRNA:TS11-gRNA1 TAATACGACTCACTATAGGGTGAATCCCTGGCCATAGTTTTAGAGCTAGAAATAGC

lncRNA:TS11-gRNA2 TAATACGACTCACTATAGGATGTGGCATTCCGGGCGGGTTTTAGAGCTAGAAATAGC

lncRNA:TS12
lncRNA:TS12-gRNA1 TAATACGACTCACTATAAGGTGTCGTGATGCCGCTAGGTTTTAGAGCTAGAAATAGC

lncRNA:TS12-gRNA2 TAATACGACTCACTATAGGGCTAGCTGGGAGGTAAAAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS13
lncRNA:TS13-gRNA1 TAATACGACTCACTATAGGAGGAGCAGCTGTGGATGGGTTTTAGAGCTAGAAATAGC

lncRNA:TS13-gRNA2 TAATACGACTCACTATAGGAGAAAATGCCACGGAAAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS14
lncRNA:TS14-gRNA1 TAATACGACTCACTATAGGAAGCGATGGAAGGGGTACTGTTTTAGAGCTAGAAATAGC

lncRNA:TS14-gRNA2 TAATACGACTCACTATAGGAGGAGCGGATGACCATTGAGTTTTAGAGCTAGAAATAGC

lncRNA:TS15
lncRNA:TS15-gRNA1 TAATACGACTCACTATAGGATGCGGAAACGCGGGGCCGTTTTAGAGCTAGAAATAGC

lncRNA:TS15-gRNA2 TAATACGACTCACTATAGGAGTTGGTCCAATGTAAAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS16
lncRNA:TS16-gRNA1 TAATACGACTCACTATAGGGGACCGGGACTCGGGAATGTTTTAGAGCTAGAAATAGC

lncRNA:TS16-gRNA2 TAATACGACTCACTATAGGATTACTGGGCTCTCTCATGTTTTAGAGCTAGAAATAGC

lncRNA:TS17
lncRNA:TS17-gRNA1 TAATACGACTCACTATAGGAAAGCCTTAACCATCGCAGTTTTAGAGCTAGAAATAGC

lncRNA:TS17-gRNA2 TAATACGACTCACTATAGGATAACTCTCGAGTGAAACGTTTTAGAGCTAGAAATAG

lncRNA:TS18
lncRNA:TS18-gRNA1 TAATACGACTCACTATAGGGAAAATGGTCTTAGCCATTGTTTTAGAGCTAGAAATAGC

lncRNA:TS18-gRNA2 TAATACGACTCACTATAGGACACCTGGCCTGGGGCATGTTTTAGAGCTAGAAATAGC

lncRNA:TS19
lncRNA:TS19-gRNA1 TAATACGACTCACTATAGGACGAAGCCCATGAGGATGTTTTAGAGCTAGAAATAGC

lncRNA:TS19-gRNA2 TAATACGACTCACTATAGGGAAAAGCAAGCCACAAGGTTTTAGAGCTAGAAATAGC

lncRNA:TS20
lncRNA:TS20-gRNA1 TAATACGACTCACTATAGGAAAGCGGTATCTTTTGTGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS20-gRNA2 TAATACGACTCACTATAGGGATTCCGCGCTGGATTTAGTTTTAGAGCTAGAAATAGC

lncRNA:TS21
lncRNA:TS21-gRNA1 TAATACGACTCACTATAGGATTTGAAAACGAGAAGCAGGTTTTAGAGCTAGAAATAGC

lncRNA:TS21-gRNA2 TAATACGACTCACTATAGGGCTTAAGGTGAACTGACAGTTTTAGAGCTAGAAATAGC

lncRNA:TS22
lncRNA:TS22-gRNA1 TAATACGACTCACTATAGGGCAGCAGTAAGTGTATAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS22-gRNA2 TAATACGACTCACTATAGGAACATGGACGATTTGAAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS23
lncRNA:TS23-gRNA1 TAATACGACTCACTATAGGACGCTTCGGGAGTACAGGTTTTAGAGCTAGAAATAGC

lncRNA:TS23-gRNA2 TAATACGACTCACTATAGGAGAACGCCCTCTCGCAGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS24
lncRNA:TS24-gRNA1 TAATACGACTCACTATAGGAAGAGGTGGGCGGGATGTGTTTTAGAGCTAGAAATAGC

lncRNA:TS24-gRNA2 TAATACGACTCACTATAGGGAAGGTGTTGCTCCTTTGGTTTTAGAGCTAGAAATAGC

lncRNA:TS25
lncRNA:TS25-gRNA1 TAATACGACTCACTATAGGGATTGCTGTTGCGGGTGCGTTTTAGAGCTAGAAATAGC

lncRNA:TS25-gRNA2 TAATACGACTCACTATAGGAGCAATCTCCATAAATCTTGTTTTAGAGCTAGAAATAGC

lncRNA:TS26
lncRNA:TS26-gRNA1 TAATACGACTCACTATAGGAAATGGAATGGCACACGGTTTTAGAGCTAGAAATAGC

lncRNA:TS26-gRNA2 TAATACGACTCACTATAGGAGCGAGAGGAAAAGGAAAGTTTTAGAGCTAGAAATAGC

lncRNA:TS27
lncRNA:TS27-gRNA1 TAATACGACTCACTATAGGGCATCCGGGTGTAACTGGGTTTTAGAGCTAGAAATAGC

lncRNA:TS27-gRNA2 TAATACGACTCACTATAGGGCCTTGTGATTGACAACAGTTTTAGAGCTAGAAATAGC



CR45302
CR45302-gRNA1 TAATACGACTCACTATAGGATCAACTGCCGATTCGAACGTTTTAGAGCTAGAAATAGC

CR45302-gRNA2 TAATACGACTCACTATAGGGATTTTAAGTTATTACACGTTTTAGAGCTAGAAATAGC

CR45727
CR45727-gRNA1 TAATACGACTCACTATAGGACACTCATCGGAGCTCTCAGTTTTAGAGCTAGAAATAGC

CR45727-gRNA2 TAATACGACTCACTATAGGGACACTGGTACACGTGGAGTTTTAGAGCTAGAAATAGC

CR44949
CR44949-gRNA1 TAATACGACTCACTATAGGGCGAGCACACAAGGCCAAAGTTTTAGAGCTAGAAATAGC

CR44949-gRNA2 TAATACGACTCACTATAGGAAAGGCAACTGGTCAAGAGGTTTTAGAGCTAGAAATAGC

CR44776
CR44776-gRNA1 TAATACGACTCACTATAGGGCAGGAGTCCCTATCCTCGTTTTAGAGCTAGAAATAGC

CR44776-gRNA2 TAATACGACTCACTATAGGGCATTTGGCTGCCGGGGTGTTTTAGAGCTAGAAATAGC

CR44967
CR44967-gRNA1 TAATACGACTCACTATAGGGCGGCAGTGGGCCATCTGTTTTAGAGCTAGAAATAGC

CR44967-gRNA2 TAATACGACTCACTATAGGTGCACCCGGAGCCAAATGTTTTAGAGCTAGAAATAGC

CR45557
CR45557-gRNA1 TAATACGACTCACTATAGGGAAGCAGATGTTGACAAGGTTTTAGAGCTAGAAATAGC

CR45557-gRNA2 TAATACGACTCACTATAGGGAAGGAAGTAGGGGGCAGGTTTTAGAGCTAGAAATAGC

CR45242
CR45242-gRNA1 TAATACGACTCACTATAGGTCGCGTAAAGTGCTCCAGTTTTAGAGCTAGAAATAGC

CR45242-gRNA2 TAATACGACTCACTATAGGACATCCGCAGTTGGGCGGTGTTTTAGAGCTAGAAATAGC

CR44874

CR44874-gRNA1 TAATACGACTCACTATAGGTGGGACAACGTTTGCACCGTTTTAGAGCTAGAAATAGC

CR44874-gRNA2 TAATACGACTCACTATAGGAAATGATGTGATGCTCTTGTTTTAGAGCTAGAAATAGC

CR44874-gRNA3 TAATACGACTCACTATAGGATAGCAGTATCGAAACCGGTTTTAGAGCTAGAAATAGC

CR45418
CR45418-gRNA1 TAATACGACTCACTATAGGAAAGGGAAAGTCCCCGCAGGTTTTAGAGCTAGAAATAGC

CR45418-gRNA2 TAATACGACTCACTATAGGAGGCCCAGTTCGGGCTTTGTTTTAGAGCTAGAAATAGC

CR44278
CR44278-gRNA1 TAATACGACTCACTATAGGTGGTATGGTATCCCAGCTGTTTTAGAGCTAGAAATAGC

CR44278-gRNA2 TAATACGACTCACTATAGGACGAGCGAGTGGTGTGGTAGTTTTAGAGCTAGAAATAGC

CR45670
CR45670-gRNA1 TAATACGACTCACTATAGGGGCAACTTCTCACGCAAGTTTTAGAGCTAGAAATAGC

CR45670-gRNA2 TAATACGACTCACTATAGGGTCGCGGCCATCAATCAAGTTTTAGAGCTAGAAATAGC

CR45054

CR45054-gRNA1 TAATACGACTCACTATAGGTGGAGAGTGGAGCAAGAGCGTTTTAGAGCTAGAAATAGC

CR45054-gRNA2 TAATACGACTCACTATAGGGGCAGTGTGGGGCAGTAGTTTTAGAGCTAGAAATAGC

CR45054-gRNA3 TAATACGACTCACTATAGGTGGGGGCGTGGCAAGAGGTTTTAGAGCTAGAAATAGC

CR45054-gRNA4 TAATACGACTCACTATAGGTGAAGCTAAAGCGAATTGTTTTAGAGCTAGAAATAGC

CR44455/CR444
56

CR44455/6-gRNA1 TAATACGACTCACTATAGGTTTCTTTAGTAGTATCCAGTTTTAGAGCTAGAAATAGC

CR44455/6-gRNA2 TAATACGACTCACTATAGGAGTGCACTCTCCTCGCAAGTTTTAGAGCTAGAAATAGC

CR44943

CR44943-gRNA1 TAATACGACTCACTATAGGATGCAATACCTACTTATTGGTTTTAGAGCTAGAAATAGC

CR44943-gRNA2 TAATACGACTCACTATAGGAAGGGGACACGAAGTCCGAGTTTTAGAGCTAGAAATAGC

CR44943-gRNA3 TAATACGACTCACTATAGGACGAAGTTTGCCGACTAAGTTTTAGAGCTAGAAATAGC

CR44401

CR44401-gRNA1 TAATACGACTCACTATAGGAGGAACTACATTCCGATCGTTTTAGAGCTAGAAATAGC

CR44401-gRNA2 TAATACGACTCACTATAGGACTGCTCCGTACTACGCGTTTTAGAGCTAGAAATAGC

CR44401-gRNA3 TAATACGACTCACTATAGGAAGGGAAAGGGTCGACCAGGTTTTAGAGCTAGAAATAGC

CR45283

CR45283-gRNA1 TAATACGACTCACTATAGGACGCTACCACAACCGATGTTTTAGAGCTAGAAATAGC

CR45283-gRNA2 TAATACGACTCACTATAGGTAGATCCGTGCTATTTTGTTTTAGAGCTAGAAATAGC

CR45283-gRNA3 TAATACGACTCACTATAGGATGGCTTTGGGACGGCGAGGTTTTAGAGCTAGAAATAGC

CR43356
CR43356-gRNA1 TAATACGACTCACTATAGGACCAGCCGACTCCTCCAAGTTTTAGAGCTAGAAATAGC

CR43356-gRNA2 TAATACGACTCACTATAGGATTAGAATGCAGCTTATTTAGTTTTAGAGCTAGAAATAGC

CR44805
CR44805-gRNA1 TAATACGACTCACTATAGGTGCACGGTGGTCAAAAAGTTTTAGAGCTAGAAATAGC

CR44805-gRNA2 TAATACGACTCACTATAGGTTTGAGGGACTCAACACAGTTTTAGAGCTAGAAATAGC

CR45630
CR45630-gRNA1 TAATACGACTCACTATAGGTGCTGTCGTGGTGGTGGGTTTTAGAGCTAGAAATAGC

CR45630-gRNA2 TAATACGACTCACTATAGGAATGACATCCTATATGCAGTTTTAGAGCTAGAAATAGC

CR43764

CR43764-gRNA1 TAATACGACTCACTATAGGAAGCAATCGTCCCACAGCCGTTTTAGAGCTAGAAATAGC

CR43764-gRNA2 TAATACGACTCACTATAGGAACGAGATTTATGTTAGTAGTTTTAGAGCTAGAAATAGC

CR43764-gRNA3 TAATACGACTCACTATAGGAATGGTCACGTGATACGTCGTTTTAGAGCTAGAAATAGC

CR43701
CR43701-gRNA1 TAATACGACTCACTATAGGAAGTATCTCTCTGGGCCCGGTTTTAGAGCTAGAAATAGC

CR43701-gRNA2 TAATACGACTCACTATAGGCGGTTCGAGTGCCGCCGGTTTTAGAGCTAGAAATAGC



CR44371
CR44371-gRNA1 TAATACGACTCACTATAGGAAGTGGAGCAGAGCAATGGGTTTTAGAGCTAGAAATAGC

CR44371-gRNA2 TAATACGACTCACTATAGGAGACTTTTAGTGGCAACTC GTTTTAGAGCTAGAAATAGC

CR42657

CR42657-gRNA1 TAATACGACTCACTATAGGGAGTCAAAGTAGAAATGAGTTTTAGAGCTAGAAATAGC

CR42657-gRNA2 TAATACGACTCACTATAGGAGCAGCGGCAGGATCTAAGTTTTAGAGCTAGAAATAGC

CR42657-gRNA3 TAATACGACTCACTATAGGAGTAGAGGATCCTTTTCGTGTTTTAGAGCTAGAAATAGC

CR45187
CR45187-gRNA1 TAATACGACTCACTATAGGGTGTGGTAAAAAGTTTCTGTTTTAGAGCTAGAAATAGC

CR45187-gRNA2 TAATACGACTCACTATAGGATAAACTATAATTAACACGTTTTAGAGCTAGAAATAGC

CR43859
CR43859-gRNA1 TAATACGACTCACTATAGGTAACTGCAGCGTCAGCAAGTTTTAGAGCTAGAAATAGC

CR43859-gRNA2 TAATACGACTCACTATAGGTCACTAATTGAAGGCGAGGGTTTTAGAGCTAGAAATAGC

CR43492

CR43492-gRNA1 TAATACGACTCACTATAGGATGATGGCTGCACCCGGTGTTTTAGAGCTAGAAATAGC

CR43492-gRNA2 TAATACGACTCACTATAGGATGTGCTTATGATGTGCTGTTTTAGAGCTAGAAATAGC

CR43492-gRNA3 TAATACGACTCACTATAGGAGTGGAGTGGAGTGGTGTGGTTTTAGAGCTAGAAATAGC

CR45722/CR457
23/CR43839

CR45722/3/43839-
gRNA1

TAATACGACTCACTATAGGGCAGACACGAGCAAAGTCCGTTTTAGAGCTAGAAATAGC

CR45722/3/43839-
gRNA2

TAATACGACTCACTATAGGATTGGGATTGCGGGCAGGTTTTAGAGCTAGAAATAGC

CR45722/3/43839-
gRNA3

TAATACGACTCACTATAGGAGTCGGACTCGGAATCCTTGTTTTAGAGCTAGAAATAGC

CR45722/3/43839-
gRNA4

TAATACGACTCACTATAGGAAACTTGGAGCATTGGAGGTTTTAGAGCTAGAAATAGC

CR45608

CR45608-gRNA1 TAATACGACTCACTATAGGGCCGAAACGGACAGCGGAGTTTTAGAGCTAGAAATAGC

CR45608-gRNA2 TAATACGACTCACTATAGGACCCACAACCCACAGAGAGTTTTAGAGCTAGAAATAGC

CR45608-gRNA3 TAATACGACTCACTATAGGATTTCATCTGGTACCTTTGTTTTAGAGCTAGAAATAGC

CR45174
CR45174-gRNA1 TAATACGACTCACTATAGGAGGAGTCAGCCGTTTGGTGTTTTAGAGCTAGAAATAGC

CR45174-gRNA2 TAATACGACTCACTATAGGATCGAGCCGTGCGCAAAAGGTTTTAGAGCTAGAAATAGC

CR44585
CR44585-gRNA1 TAATACGACTCACTATAGGGTGGAATTGTTGCTCGTCGTTTTAGAGCTAGAAATAGC

CR44585-gRNA2 TAATACGACTCACTATAGGGTGGAATTGTTGCTCGTCGTTTTAGAGCTAGAAATAGC

CR45542
CR45542-gRNA1 TAATACGACTCACTATAGAAGTGCCCGCCTTTTGTGTGTTTTAGAGCTAGAAATAGC

CR45542-gRNA2 TAATACGACTCACTATAGGGCGACGGATTTGGTGGCGTTTTAGAGCTAGAAATAGC

CR17567
CR17567-gRNA1 TAATACGACTCACTATAGGGTATCTACGAGTGTTTCGTTTTAGAGCTAGAAATAGC

CR17567-gRNA2 TAATACGACTCACTATAGGATGCTACAACTGCTGCGGTTTTAGAGCTAGAAATAGC

CR32661
CR32661-gRNA1 TAATACGACTCACTATAGGGTGAGTTGAAAGTTTCGGCGTTTTAGAGCTAGAAATAGC

CR32661-gRNA2 TAATACGACTCACTATAGGAGCTAGCACCTGTATCACGTTTTAGAGCTAGAAATAGC

CR9284
CR9284-gRNA1 TAATACGACTCACTATAGGGTAGGGTATCCAAGGGTAGTTTTAGAGCTAGAAATAGC

CR9284-gRNA2 TAATACGACTCACTATAGGGTAGGGTATCCAAGTGTAGTTTTAGAGCTAGAAATAGC

CR42858
CR42858-gRNA1 TAATACGACTCACTATAGGAACCAATGACGAGAGGCCGTTTTAGAGCTAGAAATAGC

CR42858-gRNA2 TAATACGACTCACTATAGGGCTACGCGTTTGCTCAACGTTTTAGAGCTAGAAATAGC

CR43823
CR43823-gRNA1 TAATACGACTCACTATAGGATAGCGAGGGAGCCGCGGTTTTAGAGCTAGAAATAGC

CR43823-gRNA2 TAATACGACTCACTATAGGAACTTGGCAGCTGCTCCTGTTTTAGAGCTAGAAATAGC

CR43484
CR43484-gRNA1 TAATACGACTCACTATAGGGCACAGAACTTTGGGTCAGTTTTAGAGCTAGAAATAGC

CR43484-gRNA2 TAATACGACTCACTATAGGATCTTGCATCTTGGATCGTTTTAGAGCTAGAAATAGC

CR43862
CR43862-gRNA1 TAATACGACTCACTATAGGGGCCGCAAGTGTGATATGGTTTTAGAGCTAGAAATAGC

CR43862-gRNA2 TAATACGACTCACTATAGGGTGGTCTTCCGTCGGCACGTTTTAGAGCTAGAAATAGC

CR43608
CR43608-gRNA1 TAATACGACTCACTATAGGAACCAGAGTGCCAGAGTGAGTTTTAGAGCTAGAAATAGC

CR43608-gRNA2 TAATACGACTCACTATAGGGAAAGCCGGGAAATGCGGTTTTAGAGCTAGAAATAGC

CR43852
CR43852-gRNA1 TAATACGACTCACTATAGGGCCTGTTCAGGTGCCACAGTTTTAGAGCTAGAAATAGC

CR43852-gRNA2 TAATACGACTCACTATAGGGTGCGAGTGCGACCTCCTGTTTTAGAGCTAGAAATAGC

CR43718
CR43718-gRNA1 TAATACGACTCACTATAGGATATGGAGGAGTCCCCGGGTTTTAGAGCTAGAAATAGC

CR43718-gRNA2 TAATACGACTCACTATAGGATAGCACGGACGTGGCCATGTTTTAGAGCTAGAAATAGC

CR43282
CR43282-gRNA1 TAATACGACTCACTATAGGAACGATTTATACAATGAGAGTTTTAGAGCTAGAAATAGC

CR43282-gRNA2 TAATACGACTCACTATAGGAGGGATACAATGAGTCAGAGTTTTAGAGCTAGAAATAGC

CR42859
CR42859-gRNA1 TAATACGACTCACTATAGGAATACAAATCTTTTTGAAGGTTTTAGAGCTAGAAATAGC

CR42859-gRNA2 TAATACGACTCACTATAGGGTGGAGTGGTTGGGAAATCGTTTTAGAGCTAGAAATAGC

CR43416
CR43416-gRNA1 TAATACGACTCACTATAGGAAGCGAAGCAGGAGACAGCGTTTTAGAGCTAGAAATAGC

CR43416-gRNA2 TAATACGACTCACTATAGGAAAATTCGCAAAGAGCAGTGTTTTAGAGCTAGAAATAGC



CR43631/CR436
32/CR43633/CR
43634/CR43847

CR43631/2/3/4/CR438
47-gRNA1

TAATACGACTCACTATAGGGGAAAAGAAATGAGGAAGTTTTAGAGCTAGAAATAGC

CR43631/2/3/4/CR438
47-gRNA2

TAATACGACTCACTATAGGGGTGTTTGTGAAAACTCTGTTTTAGAGCTAGAAATAGC

CR42645
CR42645-gRNA1 TAATACGACTCACTATAGGAAAACATCTTTCTGAAAGGTTTTAGAGCTAGAAATAGC

CR42645-gRNA2 TAATACGACTCACTATAGGACTCGGATTCCTTTTCTCGTTTTAGAGCTAGAAATAGC

CR43705/CR437
06

CR43705/6-gRNA1 TAATACGACTCACTATAGGAGAATGGAAAAACTGCCGTTTTAGAGCTAGAAATAGC

CR43705/6-gRNA2 TAATACGACTCACTATAGGTGTAAGACGATCCTTAGTGTTTTAGAGCTAGAAATAGC

CR43848
CR43848-gRNA1 TAATACGACTCACTATAGGAACGGACATAGGAACGGATGTTTTAGAGCTAGAAATAGC

CR43848-gRNA2 TAATACGACTCACTATAGGGAGGTAGGTAGGTAGAGGCGTTTTAGAGCTAGAAATAGC

CR43835
CR43835-gRNA1 TAATACGACTCACTATAGGGGGCCACATCAAAATTCAGTTTTAGAGCTAGAAATAGC

CR43835-gRNA2 TAATACGACTCACTATAGGAAGGCGCAAATTGCCCTGGTTTTAGAGCTAGAAATAGC

CR43304
CR43304-gRNA1 TAATACGACTCACTATAGGTGAGGAAAAGCTAAGAAAAGTTTTAGAGCTAGAAATAGC

CR43304-gRNA2 TAATACGACTCACTATAGGGGACACCACGCGGAACACAGTTTTAGAGCTAGAAATAGC

CR43802
CR43802-gRNA1 TAATACGACTCACTATAGGTTGTTGAATTTCGCATTGTTTTAGAGCTAGAAATAGC

CR43802-gRNA2 TAATACGACTCACTATAGGACAACGGGCAGGACACCGAGTTTTAGAGCTAGAAATAGC

CR43414
CR43414-gRNA1 TAATACGACTCACTATAGGGAAATCGTCATGTGCCCCCGTTTTAGAGCTAGAAATAGC

CR43414-gRNA2 TAATACGACTCACTATAGGAATGGGGATCGGGGATCAGTTTTAGAGCTAGAAATAGC

CR43306

CR43306-gRNA1 TAATACGACTCACTATAGGTGCGAATCGGAATTGCACGGTTTTAGAGCTAGAAATAGC

CR43306-gRNA2 TAATACGACTCACTATAGGGAAAGGGTGTGGTGTGGAGTTTTAGAGCTAGAAATAGC

CR43306-gRNA3 TAATACGACTCACTATAGGACTGCGAACCCTCCTTCGTTTTAGAGCTAGAAATAGC

CR43807
CR43807-gRNA1 TAATACGACTCACTATAGGGCTGGCAAGTGGGTGGTGGGTTTTAGAGCTAGAAATAGC

CR43807-gRNA2 TAATACGACTCACTATAGGGAAGCACGAGAGGCGGTGTTTTAGAGCTAGAAATAGC

CR43655
CR43655-gRNA1 TAATACGACTCACTATAGGCTGGTGAGGATTCCGGTAGTTTTAGAGCTAGAAATAGC

CR43655-gRNA2 TAATACGACTCACTATAGGATGCGGTGACTTCTGTGGAGTTTTAGAGCTAGAAATAGC

CR43753

CR43753-gRNA1 TAATACGACTCACTATAGGAAAATTATGAGCCCGAGAGTTTTAGAGCTAGAAATAGC

CR43753-gRNA2 TAATACGACTCACTATAGGGGAAATAAGTGAAAAGCGTTTTAGAGCTAGAAATAGC

CR43753-gRNA3 TAATACGACTCACTATAGGAAAGTGCACCTTTTGTGGTTTTAGAGCTAGAAATAGC

CR43753-gRNA4 TAATACGACTCACTATAGGATGAGTTATGATCCGAAGTTTTAGAGCTAGAAATAGC

CR43434
CR43434-gRNA1 TAATACGACTCACTATAGGGCAACAAGGCAACTAGGGTTTTAGAGCTAGAAATAGC

CR43434-gRNA2 TAATACGACTCACTATAGGAATAAAGGCACGAAAGTGTTTTAGAGCTAGAAATAGC

CR43486/CR434
87

CR43486/7-gRNA1 TAATACGACTCACTATAGGAGATGAGCTGCAGGGAATGTTTTAGAGCTAGAAATAGC

CR43486/7-gRNA2 TAATACGACTCACTATAGGTCTAATTGGAAGTGACAAAGTTTTAGAGCTAGAAATAGC

CR43622
CR43622-gRNA1 TAATACGACTCACTATAGGAGTTACTGGAGACCCAGCGTTTTAGAGCTAGAAATAGC

CR43622-gRNA2 TAATACGACTCACTATAGGAGGGCCACATTCATTTGCAGTTTTAGAGCTAGAAATAGC

CR43625
CR43625-gRNA1 TAATACGACTCACTATAGGAGCGGCATGGGCCACTACGTTTTAGAGCTAGAAATAGC

CR43625-gRNA2 TAATACGACTCACTATAGGGATTTGGCATGCGGAGTGGTTTTAGAGCTAGAAATAGC

CR43627

CR43627-gRNA1 TAATACGACTCACTATAGGGATAACGAGTGCACAGTGGTTTTAGAGCTAGAAATAGC

CR43627-gRNA2 TAATACGACTCACTATAGGGAGATTCGATGGGTGGCGTTTTAGAGCTAGAAATAGC

CR43627-gRNA3 TAATACGACTCACTATAGGATAGGATGTGCATTATGCGTTTTAGAGCTAGAAATAGC

CR43627-gRNA4 TAATACGACTCACTATAGGTCGGTTCTGCATTTGGCGTTTTAGAGCTAGAAATAGC

CR43682
CR43682-gRNA1 TAATACGACTCACTATAGGTGGACCGAATCGAAACTCAGTTTTAGAGCTAGAAATAGC

CR43682-gRNA2 TAATACGACTCACTATAGGGAGGAAGGCGGTGCTGGGTTTTAGAGCTAGAAATAGC

CR45006
CR45006-gRNA1 TAATACGACTCACTATAGGTTCGGAACACCGAGAACACGTTTTAGAGCTAGAAATAGC

CR45006-gRNA2 TAATACGACTCACTATAAGGATGTAGGAGCCCAAAGGGTTTTAGAGCTAGAAATAGC

CR44852

CR44852-gRNA1 TAATACGACTCACTATAGGAGCCTTATCCGATTTCTGTTTTAGAGCTAGAAATAGC

CR44852-gRNA2 TAATACGACTCACTATAGGATTTTGAAAATGATTAGTCGTTTTAGAGCTAGAAATAGC

CR44852-gRNA3 TAATACGACTCACTATAGGAGTGTGCGACGCCTTTGAGTTTTAGAGCTAGAAATAGC

CR44670/CR446
71

CR44670/1-gRNA1 TAATACGACTCACTATAGGGCAAATTGAATTCAGCTTGTTTTAGAGCTAGAAATAGC

CR44670/1-gRNA2 TAATACGACTCACTATAGGAAATGTGGTAAGTGTGTGTTTTAGAGCTAGAAATAGC

CR44670/1-gRNA3 TAATACGACTCACTATAGGGTTGGCCGGAATGGGGAAGTTTTAGAGCTAGAAATAGC

CR44420
CR44420-gRNA1 TAATACGACTCACTATAGGGAGACAAGCGGAGAACCGTTTTAGAGCTAGAAATAGC

CR44420-gRNA2 TAATACGACTCACTATAGGATGTGGATTTGGACTGTGCCGTTTTAGAGCTAGAAATAGC

CR44413
CR44413-gRNA1 TAATACGACTCACTATAGGAAATGTGCAAAGGGGGTGGTTTTAGAGCTAGAAATAGC

CR44413-gRNA2 TAATACGACTCACTATAGGATAATGAAGCCTGACCTTTGTTTTAGAGCTAGAAATAGC



CR44412

CR44412-gRNA1 TAATACGACTCACTATAGGAATTCCCTTTTTGTTTTCGTTTTAGAGCTAGAAATAGC

CR44412-gRNA2 TAATACGACTCACTATAGGGTGGGCATTGGGTGGCTGTTTTAGAGCTAGAAATAGC

CR44412-gRNA3 TAATACGACTCACTATAGGGAAATCTGCCAGGGGGCGGTTTTAGAGCTAGAAATAGC

CR44344

CR44344-gRNA1 TAATACGACTCACTATAGGTTTCTTAGAGTACCTTTGTTTTAGAGCTAGAAATAGC

CR44344-gRNA2 TAATACGACTCACTATAGGTAAACAAAAAGTCGGACTGTTTTAGAGCTAGAAATAGC

CR44344-gRNA3 TAATACGACTCACTATAGAACCCGGATGAGCGGACGGTTTTAGAGCTAGAAATAGC

CR44344-gRNA4 TAATACGACTCACTATAGGATGGTGTTGCATATGCCATGTTTTAGAGCTAGAAATAGC

CR44337
CR44337-gRNA1 TAATACGACTCACTATAGGTCCAATTAGGGCCAAATAGTTTTAGAGCTAGAAATAGC

CR44337-gRNA2 TAATACGACTCACTATAGGTCGTGTTGATGTTTTATGTTTTAGAGCTAGAAATAGC

CR44324
CR44324-gRNA1 TAATACGACTCACTATAGGTTCCTGGAGTGCCCGATTGTTTTAGAGCTAGAAATAGC

CR44324-gRNA2 TAATACGACTCACTATAGGATCTGCTGCGGTTGTCTGAGTTTTAGAGCTAGAAATAGC

CR44279
CR44279-gRNA1 TAATACGACTCACTATAGGGAAGGAGGCGGAAAAAATGTTTTAGAGCTAGAAATAGC

CR44279-gRNA2 TAATACGACTCACTATAGGGGCATACTCGCCTGGATAGTTTTAGAGCTAGAAATAGC

CR44256
CR44256-gRNA1 TAATACGACTCACTATAGGGTTGGTGGGGCCTTTTGCGTTTTAGAGCTAGAAATAGC

CR44256-gRNA2 TAATACGACTCACTATAGGTTGTTTGCCGCGAAATGTTTTAGAGCTAGAAATAGC

CR44131
CR44131-gRNA1 TAATACGACTCACTATAGGTCACAGGCCACAGCCGCGTTTTAGAGCTAGAAATAGC

CR44131-gRNA2 TAATACGACTCACTATAGGGTTGATCAGGATGCCAAGTTTTAGAGCTAGAAATAGC

CR44081
CR44081-gRNA1 TAATACGACTCACTATAGGACAGCAGAGTGAAGAGTGTTTTAGAGCTAGAAATAGC

CR44081-gRNA2 TAATACGACTCACTATAGTGGTGTCTGCCGCATCTGCGTTTTAGAGCTAGAAATAGC

CR43939
CR43939-gRNA1 TAATACGACTCACTATAAGGATTTGCACCTGATTTTGTTTTAGAGCTAGAAATAGC

CR43939-gRNA2 TAATACGACTCACTATAGGGATCCTGGTCCAGATTAGTTTTAGAGCTAGAAATAGC

CR43819
CR43819-gRNA1 TAATACGACTCACTATAGGATCCTGGAAGCCTTGTAACGTTTTAGAGCTAGAAATAGC

CR43819-gRNA2 TAATACGACTCACTATAGGGATTTGTAAATGCGGAAAGTTTTAGAGCTAGAAATAGC

CR43721
CR43721-gRNA1 TAATACGACTCACTATAGGAGATTGGGATGGAGACGGTTTTAGAGCTAGAAATAGC

CR43721-gRNA2 TAATACGACTCACTATAGGGAGACTTATGCCCTTTTAGTTTTAGAGCTAGAAATAGC



Supplemental Table S3. Primer sequences for gRNA synthesis and homologous recombination arm construction of
the 105 targeted lncRNAs.

lncRNA name Primer name Primer sequence (5’-3’)

lncRNA:TS1

lncRNA:TS1-left HR arm-F CTACAAGGTACCTTTCCCCCATCATACACATCCAG

lncRNA:TS1-left HR arm-R ATGAAGGCGGCCGCGTGAGCTCTGAGCCGCAACG

lncRNA:TS1-right HR arm-F CACATGGCGCGCCAAACAGTGCTTGTACCCTCATCAC

lncRNA:TS1-right HR arm-R AAGATGCTCGAGGGTGCCTCATTTCCGACGATT

lncRNA:TS2

lncRNA:TS2-left HR arm-F CATCTTGGTACCGAACATATGAGTGACTGAATGAATGGCTTGA

lncRNA:TS2-left HR arm-R ATGATGACCGGTATGGCGGCCGCAACCCTTTTCCTCCTCCAGCTA

lncRNA:TS2-right HR arm-F CACATGGCGCGCCCTTTGTTCGCTGCTCTATAAAT

lncRNA:TS2-right HR arm-R ATGATGACTAGTGAAGAACCGAACTGAGCTGAAC

lncRNA:TS3

lncRNA:TS3-left HR arm-F CATCATGGTACCTTCCACTTTGTCTGGGCGTCTC

lncRNA:TS3-left HR arm-R ATGATGACCGGTTTGTGGGGGCCAGCTGTGCGTGG

lncRNA:TS3-right HR arm-F ATCTAGGCGCGCCGCACTACTGTAGCGTCCATGTGG

lncRNA:TS3-right HR arm-R ATGATGCTCGAGATGACTAGTTAACATAGGTTGACCCTTTTCC

lncRNA:TS4

lncRNA:TS4-left HR arm-F CATCATGGTACCTACTCGCACTGTCTTGTCTCGTC

lncRNA:TS4-left HR arm-R ATTAGGCGGCCGCAGCAGGTGAGTGCGTTGTTGTG

lncRNA:TS4-right HR arm-F CTCATAGGCGCGCCCAGCTCCTGTTTCTGTTCCTGTTC

lncRNA:TS4-right HR arm-R ATGATGACTAGTAGCCCTTGAATCTCCTTCTAATAA

lncRNA:TS5

lncRNA:TS5-left HR arm-F CATCATCATATGTAAGGTAGGTCCCGAGTCAT

lncRNA:TS5-left HR arm-R CTTCTGGTGCGGCCGCGAGATGATTGGGCGATAACA

lncRNA:TS5-right HR arm-F CATCTAGGCGCGCCATCGTTGTCATCACGGTTGC

lncRNA:TS5-right HR arm-R ATGATGCTCGAGATTGTTTGCGGATAAGGGTT

lncRNA:TS6

lncRNA:TS6-left HR arm-F CATCATGGTACCCTACATATGTCGCTTAAATGGTACATGGTGC

lncRNA:TS6-left HR arm-R ATGATGACCGGTCATTTTATATATCCACAACTTTT

lncRNA:TS6-right HR arm-F CACATGGCGCGCCCTAGTCGACTGGAGCCGCTGGGCTCCGGTTT 

lncRNA:TS6-right HR arm-R ATGATGCTCGAGATGACTAGTAGCTGAGTAAAGCGGCACAAAT

lncRNA:TS7

lncRNA:TS7-left HR arm-F CATCTAGGTACCTCCCCATTTCCTCGGCAGTC

lncRNA:TS7-left HR arm-R ATTCGGATGCGGCCGCCATAAAAGCAAATGCGTAAA

lncRNA:TS7-right HR arm-F CTACTAGGCGCGCCCCGAACGATTGGAGATGACT

lncRNA:TS7-right HR arm-R ATGAGTCTCGAGCCCAGAAACCCACCAGCACA

lncRNA:TS8

lncRNA:TS8-left HR arm-F CATCTAGGTACCGTACATATGACTGGCGTGGGATTATGTTGGA

lncRNA:TS8-left HR arm-R ATGATGGCGGCCGCCCCGTCCCCATTTTCCCGGT

lncRNA:TS8-right HR arm-F CACATGGCGCGCCTATAGGAGTGATATTGAACAACTT

lncRNA:TS8-right HR arm-R ATGTAGCTCGAGATGACTAGTGGCAAAATCCAATAGCATACAC

lncRNA:TS9

lncRNA:TS9-left HR arm-F CATCAAGGTACCCTACATATGGGTCGGAAAGATGAAGCACTCA

lncRNA:TS9-left HR arm-R AACATGGCGGCCGCACCGCTGGCAAACCAATAGAA

lncRNA:TS9-right HR arm-F CACATGGCGCGCCTTGCAATTTCGACCAAGCTTTT

lncRNA:TS9-right HR arm-R ATGATCACTAGTACCCAACCAGAAAGAATGTCCG

lncRNA:TS10

lncRNA:TS10-left HR arm-F TGACAAGGTACCGATCATATGTAGCCAACTGAAAGCGACTCCC

lncRNA:TS10-left HR arm-R TAGTAGGCGGCCGCAAGCTTTGCTCCTGCGAAAGAAAT

lncRNA:TS10-right HR arm-F CACATGGCGCGCCAGCAGGGGCAAAATTGAAACA

lncRNA:TS10-right HR arm-R ATGATCCTCGAGGCTATTCCTTCTCCGTTTGCCTC

lncRNA:TS11

lncRNA:TS11-left HR arm-F CATCTAGGTACCATTGCCATTCGCTTTGCGTTAC

lncRNA:TS11-left HR arm-R ATGAATGCGGCCGCGGCCAGGGATTCACCCGCCA

lncRNA:TS11-right HR arm-F CTCATAGGCGCGCCCCCGGAATGCCACATCCTTT

lncRNA:TS11-right HR arm-R AACATGCTCGAGTAGACTAGTTTTGAAAACGAGAAGCAGAGGGT



lncRNA:TS12

lncRNA:TS12-left HR arm-F ACTCATGGTACCCTACATATGGGCAACAGAAATAGATGGCAAAG

lncRNA:TS12-left HR arm-R ATGATGACCGGTCACGACACCTTCTAAACTCGGCC

lncRNA:TS12-right HR arm-F CACATGGCGCGCCGTACAGATATAAGTTGAACTGGA

lncRNA:TS12-right HR arm-R ATGATGCTCGAGATGACTAGTCAGCCAAGCCGATTTCTTATGC

lncRNA:TS13

lncRNA:TS13-left HR arm-F CATCATGGTACCCTACATATGATTGAGTGGCTTCATTTGTCCG

lncRNA:TS13-left HR arm-R TAGATGGCGGCCGCATAATCTCATCATTTGATGTTGCAG

lncRNA:TS13-right HR arm-F GTCATGGCGCGCCTCCGTGGCATTTTCTCCAGC

lncRNA:TS13-right HR arm-R TACATCCTCGAGTAGACTAGTGCGTTTTCCGCTTGTTTTCATC

lncRNA:TS14

lncRNA:TS14-left HR arm-F AGCGTGGGTCTCGGGCTAAATCCGTCAAAACCAGGAAAGC

lncRNA:TS14-left HR arm-R  GTGCTGGGTCTCACATCAAGAAGTGCCGACCGCTGGAG

lncRNA:TS14-right HR arm-F AGCGTGGGTCTCTTAGCTGAAGGATTGGCGTTGTCATGTC

lncRNA:TS14-right HR arm-R  GTGCTGGGTCTCGGAGGTGACCTTGGTGGGGCTAATGATG

lncRNA:TS15

lncRNA:TS15-left HR arm-F CTTCTAGGTACCTGACTTGCTGCGGTCTATCTGC

lncRNA:TS15-left HR arm-R ATGATGGCGGCCGCATGTTGCTGGAAATTACTCAACACC

lncRNA:TS15-right HR arm-F GTCATAGGCGCGCCGGGTGTGCCGAAGAAGGAGA

lncRNA:TS15-right HR arm-R ATGATGACTAGTTAGCCCAGTGCTCAAACGATG

lncRNA:TS16

lncRNA:TS16-left HR arm-F CATCATGGTACCTCATCTGGAACTGGTTCTATCG

lncRNA:TS16-left HR arm-R ATGATGGCGGCCGCCCCGAGTCCCGGTCCCCATCCGT  

lncRNA:TS16-right HR arm-F CACATGGCGCGCCCTAGTCGACGCATATGCATACCTCTGATATCG

lncRNA:TS16-right HR arm-R ATGATGCTCGAGTTCTGACTTTCACCCAATACAA

lncRNA:TS17

lncRNA:TS17-left HR arm-F CATCATGGTACCGTGAGCGAGTGTCTTGGGAATC

lncRNA:TS17-left HR arm-R ATGATGACCGGTATGGCGGCCGCGATGGTTAAGGCTTTCCCACCTG

lncRNA:TS17-right HR arm-F CACATGGCGCGCCCTAGTCGACAACTGGTAAACAATACTTCCGCT

lncRNA:TS17-right HR arm-R ATGATGACTAGTGAGATTTAGGGAGACAAGGAGC

lncRNA:TS18

lncRNA:TS18-left HR arm-F CATCATGGTACCAGAATGGAAGCAAAATGGAACG

lncRNA:TS18-left HR arm-R ATGATGACCGGTATGGCGGCCGCAGGGACGAGAACTTATTTACGC

lncRNA:TS18-right HR arm-F CACATGGCGCGCCCTAGTCGACAAGTGCAAACAAGCCTGGAGAT

lncRNA:TS18-right HR arm-R ATGATGCTCGAGGAGGGTGTATGGATTTCAGTAAG

lncRNA:TS19

lncRNA:TS19-left HR arm-F CATCATGGTACCTCCTGGTCGTATTATCCTTT

lncRNA:TS19-left HR arm-R CTTCTAATGCGGCCGCTCAGTGACCTGCAAGACATAAAA

lncRNA:TS19-right HR arm-F CATCTAGGCGCGCCATTTGATTTGCCCAGTCTCC

lncRNA:TS19-right HR arm-R ATTGAACTAGTCGGTTACTGCGTCATCATCTC

lncRNA:TS20

lncRNA:TS20-left HR arm-F CATCATGGTACCCAGCGGCGTGGTGACAGAAATT

lncRNA:TS20-left HR arm-R ATGATGGCGGCCGCTGCCGGCCAGCTCATTATTGTCA 

lncRNA:TS20-right HR arm-F CAGGAGGCGCGCCCTAGTCGACGAATTAATGGCCATGGAAATGTA

lncRNA:TS20-right HR arm-R ATGATGCTCGAGATGACTAGTTCCGGAGGGCGATACGCTGTGC

lncRNA:TS21

lncRNA:TS21-left HR arm-F CTACATGGTACCCGGTGACTTGGGCTCTTCTGA

lncRNA:TS21-left HR arm-R ATGATGGCGGCCGCGAAAAGACGCAGTTGGCCAAA

lncRNA:TS21-right HR arm-F CACATGGCGCGCCGAACCAGACCTTTCTGTGAATTCTT

lncRNA:TS21-right HR arm-R ATCATCCTCGAGTAGACTAGTGTAAACATTCGGTCCTGCGGG

lncRNA:TS22

lncRNA:TS22-left HR arm-F CATCATGGTACCGCCTTCGCTTCAGTTTCAGTCA

lncRNA:TS22-left HR arm-R ATGATGACCGGTATGGCGGCCGCAAAACGAAAACTAAGTTGACT

lncRNA:TS22-right HR arm-F ATGATGGCGCGCCAAATGGCGGTGCCATGAAAGT

lncRNA:TS22-right HR arm-R ATGATGGTCGACACACGCAGTAAACGAGGGATAG

lncRNA:TS23

lncRNA:TS23-left HR arm-F CATCATGGTACCCTACATATGTGGAGAAAATAGCAAATACAAAGG

lncRNA:TS23-left HR arm-R ATGATGACCGGTATGGCGGCCGCTACTCCCGAAGCGTCCTTCTT

lncRNA:TS23-right HR arm-F CACATGGCGCGCCCTAGTCGACAGAGGGCGTTCTCCGCTTTTGG

lncRNA:TS23-right HR arm-R ATGATGCTCGAGATGACTAGTCGGCGTAACAATAACAAGAATCG



lncRNA:TS24

lncRNA:TS24-left HR arm-F CATCATGGTACCCTACATATGAGTTCGCTTTGACATCCGCCAC

lncRNA:TS24-left HR arm-R ATGATGACCGGTATGGCGGCCGCTGTGGGGTCACAACCGGGAATA

lncRNA:TS24-right HR arm-F CACATGGCGCGCCCTAGTCGACTTGAGGCGCCCCCTTCGAGT

lncRNA:TS24-right HR arm-R ATGATGCTCGAGATGACTAGTAACCCCAGTTATGTCATCTCCC

lncRNA:TS25

lncRNA:TS25-left HR arm-F CATCATGGTACCCTACATATGTATATTCGTGAACGGGACACCAG

lncRNA:TS25-left HR arm-R ATGATGACCGGTATGGCGGCCGCTGCGGGTACTTTTGAAAAGGA

lncRNA:TS25-right HR arm-F CACATGGCGCGCCCTAGTCGACGGTCCAGTGGATGATACAAATCTTTA

lncRNA:TS25-right HR arm-R ATGATGCTCGAGATGACTAGTTTGCGGGCATCTTCTACTGACT

lncRNA:TS26

lncRNA:TS26-left HR arm-F CATCATGGTACCCTACATATGCTGTTCATCACCATCAGAGGGC

lncRNA:TS26-left HR arm-R ATGATGACCGGTATGGCGGCCGCTGCCATTCCATTTCCACAAC

lncRNA:TS26-right HR arm-F CACATGGCGCGCCCTAGTCGACCTTTTCCTCTCGCTCCTCTGG

lncRNA:TS26-right HR arm-R ATGATGCTCGAGATGACTAGTGAGCAGTTCATTCGCTGTTATT

lncRNA:TS27

lncRNA:TS27-left HR arm-F CATCATGGTACCAACCGCCGAAAGTTAGTGC

lncRNA:TS27-left HR arm-R ATTCGGATGCGGCCGCTTGCCAGATTGATGAACATACCC

lncRNA:TS27-right HR arm-F CATCATGGCGCGCCTTGGCTTGGTAGTGCTCGAA

lncRNA:TS27-right HR arm-R ATGAGTCTCGAGTACCGCTTCTGGTTTAGTTG

CR45302

CR45302-left HR arm-F ACTACTGTGGTACCTTTGCTTGTGAACTGTTTGTGTACC3

CR45302-left HR arm-R CAATTCAAGCGGCCGCACTTTTTGCCACGCCCACTCTA

CR45302-right HR arm-F CTTCTTCTGGCGCGCCTTTTCTTTGGATTTGGCTGGC

CR45302-right HR arm-R CAACTACAACTAGTATACCAACTGCTTGTGGGCGTT

CR45727

CR45727-left HR arm-F CACATCAAGGTACCGCGAAACAGACGAACAGCACAA

CR45727-left HR arm-R CAATTCAAGCGGCCGCACAGTCAATTTGCAGCAGCACT

CR45727-right HR arm-F CATGTACTGGCGCGCCTCATGGAATTCACTTATTAACGCTTA

CR45727-right HR arm-R CAAGACAAACTAGTAAGTGAACCCGAAACAGTGACG

CR44949

CR44949-left HR arm-F CACAACAGGTACCAACGCTTGACACAGTTCACGATA

CR44949-left HR arm-R CATTTGAAGCGGCCGCACGTGTACCAGTGTCCCATCTGA

CR44949-right HR arm-F CTAGTACTGGCGCGCCGACGGATTTTGTCCCTTTTGATA

CR44949-right HR arm-R CAAGACAAGTCGACAGTGAGGGGAGCCATAAAGTGAA

CR44776

CR44776-left HR arm-F CACATGACGGTACCAGATGAAGCGATAATGCCAGGTG

CR44776-left HR arm-R CAATTCAAGCGGCCGCAATGTCGTCGCCGCTGAAGCTAT

CR44776-right HR arm-F CATCTTCAGGCGCGCCATTGTTATTATGCGTCAGGCAGTTC

CR44776-right HR arm-R CAATCAGTACTAGTGCACAAGGGGAATGTAACAATCAA

CR44967

CR44967-left HR arm-F TTCTTCACGGTACCACCACTTGTCCATTGGGTCATAA

CR44967-left HR arm-R TCTTTCTTGCGGCCGCTTTTTTGTTGCTTCCAGTTCTTTG

CR44967-right HR arm-F ACACTACTGGCGCGCCGAATCAAGGCTTTTTCTCGCAA

CR44967-right HR arm-R CTTTCTACGTCGACCAGGATTTTCTTTGGGGTCGTC

CR45557

CR45557-left HR arm-F ACTACACTGGTACCGTATTTTGGGTCCACCTTCACTG

CR45557-left HR arm-R CTTTTACAGCGGCCGCATGTTTTTACACTTGGGTCATTTACT

CR45557-right HR arm-F GTATCTATGGCGCGCCGACAAGTGACAGCCGTATCGCAGCA

CR45557-right HR arm-R CTCAATCGACTAGTAACATCTACGGGGACTCAAAGGC

CR45242

CR45242-left HR arm-F CACTTGAAGGTACCCAGTTAGAGGCGAACACAATGGC

CR45242-left HR arm-R CTATACTAGCGGCCGCAGCACTTTACGCGACCATGTCTG

CR45242-right HR arm-F CATCTATCGGCGCGCCTGGCAGCATATTTCACACTCAA

CR45242-right HR arm-R GAACACAAACTAGTAATGCCAGTGATTGACCATATTCAT

CR44874

CR44874-left HR arm-F CACATTTCGGTACCATCCAAACCTGCTAACCAAGT

CR44874-left HR arm-R GTTACACAGCGGCCGCAAACGTTGTCCCACCCGTA

CR44874-right HR arm-F CATCAACTGGCGCGCCTCAACCAAGATGCCGAGACACTT

CR44874-right HR arm-R GAAACAACACTAGTCGGCGAAGATTCCAACTCTACCT



CR45418

CR45418-left HR arm-F CACATCAAGGTACCGAAGGAAAAACCCTACGCAACAT

CR45418-left HR arm-R AGTACTATGCGGCCGCGGTCGTGCTCAAAGTTTCTATGC

CR45418-right HR arm-F CACACATTGGCGCGCCTGCGGACACGAACAGTTTTTAC

CR45418-right HR arm-R TGCTTTAGACTAGTAAGTGACCAAGAGGCTGGATGTT

CR44278

CR44278-left HR arm-F CACATCATGGTACCTCTTTTCGCCCACATCCACTTAT

CR44278-left HR arm-R ACTCAATTGCGGCCGCTGGGATACCATACCACCTAGTGAC

CR44278-right HR arm-F ACTAACTTGGCGCGCCGGTGGGGAATTGAATTTACTGAA 

CR44278-right HR arm-R TGCTTTAGACTAGTAGGTATTTTTGAGGGCTTTTCG 

CR45670

CR45670-left HR arm-F CTTCTCAAGGTACCGCTGCTTTGTTTACACTCGCCA

CR45670-left HR arm-R ACTCACAAGCGGCCGCAATGGCTGGCGAAATCTTCAA

CR45670-right HR arm-F ACATTCAAGGCGCGCCAGCCACCATTTACGGTCATTA

CR45670-right HR arm-R CTTTCAACGTCGACAAACTATCCAGCAAGGCGGTG

CR45054

CR45054-left HR arm-F CTCAATTGGGTACCATGCGACCGTTACAAAGTGCCTA

CR45054-left HR arm-R TCTCTCTTGCGGCCGCTTATTGCTTCACCGACTTCTTCTA 

CR45054-right HR arm-F TCATTCTAGGCGCGCCATTTGGCTTCTGCACAAGATATTC

CR45054-right HR arm-R TCTGACAAACTAGTGAAAACCTGACGAAATGGGCG

CR44455/CR444
56

CR44455/6-left HR arm-F AGCGTGGGTCTCGGGCTTGTGTATTCTATTTGCCAAGCGG

CR44455/6-left HR arm-R GTGCTGGGTCTCACATCAGTTTTCGGCTTTGCGATTTGTC

CR44455/6-right HR arm-F AGCGTGGGTCTCTTAGCCAAAGGAGCACTTGAACTGCAGC

CR44455/6-left HR arm-F GTGCTGGGTCTCGGAGGGACGCTGCTCGGAAAAGTCAAG

CR44943

CR44943-left HR arm-F GTTCATTCGGTACCATCACCTGGGCATTGTTGAGTAA

CR44943-left HR arm-R TGTCTCAAGCGGCCGCAAAGTCGTTGTTGCCAACTAGCA

CR44943-right HR arm-F ACACTCATGGCGCGCCTTTGCCCAAGTTCAGTTGATTCT

CR44943-right HR arm-R TGCTTTCTACTAGTTTTGAGTGTCCAAGTGGGTGTT

CR44401

CR44401-left HR arm-F ACTCTCTAGGTACCATCCCCTGACATCTGACGAAATA

CR44401-left HR arm-R TCACAAAAGCGGCCGCCAACCACCTACTTATCCGAAAA

CR44401-right HR arm-F GTTCACATGGCGCGCCGGAATGTAGTTCCTCCACTCG

CR44401-right HR arm-R ACTGACACACTAGTAAAGAAAAAGACCGATGGCACTG

CR45283

CR45283-left HR arm-F ACTCTCTAGGTACCTTTCGCTTCCATCTCCATCAG

CR45283-left HR arm-R GTACTTTAGCGGCCGC ATTGTATGTTAGGCGGGTTGAAG

CR45283-right HR arm-F CTATCACAGGCGCGCCCAACCATCTCTAATCACATC

CR45283-right HR arm-R GAACAAACACTAGTCAGGCAGGTCAGATGGAGAATAC

CR43356

CR43356-left HR arm-F ACTCTCAGGTACCAATTCACATTTACATCGTGAGGGA

CR43356-left HR arm-R GTACTACTGCGGCCGCCTATGCTTTCTATTGTGTTTCA

CR43356-right HR arm-F CTATACCAGGCGCGCCATTGCCCAACTTTTCCAAATAG

CR43356-right HR arm-R TGTTCTTTGGCGCGCCTGGTTTGTGTCTAGGATAATGC

CR44805

CR44805-left HR arm-F ACTCTACTGGTACCTAATATCCCTGAAAACCGAATGC

CR44805-left HR arm-R GACACATAGCGGCCGCAAATGAAGTTTCTGTTTGTGGTGTC

CR44805-right HR arm-F CTATGTCTGGCGCGCCGTTGAGTCCCTCAAACCAAATTGA 

CR44805-right HR arm-R AGACATACACTAGTTGGAGAAGGAGGCAAAGGAACAG

CR45630

CR45630-left HR arm-F CATTGTCTGGTACCTGGGGTTTCTTTGCTGACTGCT 

CR45630-left HR arm-R TCAGTCAAGCGGCCGCACATAAAGGCAGCCATTTTTG

CR45630-right HR arm-F GACTACATGGCGCGCCGCAAGGAAGAAGAAAAGGATTTC

CR45630-right HR arm-R ACTGACACGTCGACTCCATCCACCACTCGCTTACTTG

CR43764

CR43764-left HR arm-F ACTCTCAAGGTACCACGTTCACCGAAAATTCACTGAT

CR43764-left HR arm-R CTACATTTGCGGCCGCTTTTACGAGCTCATTGGAAGTGC

CR43764-right HR arm-F CATCACAAGGCGCGCCACCCACACAATGCGAGAAGTTA

CR43764-right HR arm-R ACTCATTCACTAGTTGGGCTCCTGTAGGCTCATATTT



CR43701

CR43701-left HR arm-F CATCTCTTGGTACCGTAACCCCCTTTTATTCGCAGTG

CR43701-left HR arm-R CAACACAAGCGGCCGCAAACTGAACTGCCTCCAAAAGAG

CR43701-right HR arm-F GCATAGATGGCGCGCCCAGAGAGATACTTCCGGATA

CR43701-right HR arm-R CTTTCATCGTCGACAGGGTCTTTGGTCTTACACTTTCC

CR44371

CR44371-left HR arm-F GAGTCACGGTACCACTCGCAGAGATTTGTCGGTGTG

CR44371-left HR arm-R CTCTTTCTGCGGCCGCTTCTGCTGGTGTCTGTGGGTGTA

CR44371-right HR arm-F CTACATTCGGCGCGCCTTGCCACTAAAAGTCTCCGTTGG 

CR44371-right HR arm-R TCTGTCATACTAGTGATTTGATTTGAGTGTCTCCGCA

CR42657

CR42657-left HR arm-F CTCTTATGGTACCGATTCTCTCTCTTTTGCGATT

CR42657-left HR arm-R CAATTCTTGCGGCCGCTGAGGGTTTTGCTTGTGGGTC

CR42657-right HR arm-F TTTCTACTGGCGCGCCTCATTTCGACACCCCATTTATGC

CR42657-right HR arm-R ACTCACACACTAGTAATCCGAAAGCGAGAATGTCAGA

CR45187

CR45187-left HR arm-F CATCACTGGTACCTAAGTCTTTCCAACGCCGTAACA

CR45187-left HR arm-R CACTTTCTGCGGCCGCTCTTGGCAAATCGATAGAAAATTTC

CR45187-right HR arm-F GAACACATGGCGCGCCGAAAAAAGATGATGGACTTGC

CR45187-right HR arm-R CTTTCAACGTCGACGTTTTTGTTAGGGGAGGTTGACTG

CR43859

CR43859-left HR arm-F GATTCAAGGTACCGTCCGAGCACGAGTATCTCCAAC

CR43859-left HR arm-R CTAGAACAGCGGCCGCATGAGAACAATAACTTGGTGCC

CR43859-right HR arm-F GATCACATGGCGCGCCCAACTCAATTTTCACTTCGCA3’ASCI

CR43859-right HR arm-R ACTGAGACACTAGTGCGATTTGGTAAACACCCTGGA     

CR43492

CR43492-left HR arm-F CACTTATGGTACCTCTTCAGGAGAACAGCCCCGTAT

CR43492-left HR arm-R CTCTACTAGCGGCCGCAGCCACTCCTACGCCCATTGA

CR43492-right HR arm-F CTTCACAAGGCGCGCCACCACTCCACTCCACTCCACTC

CR43492-right HR arm-R ACCAACACACTAGTGCTCCATCGGGAACTCCATCTC

CR45722/CR457
23/CR43839

CR45722/3/CR43839-left HR arm-F CTCTTCTGGTACCGTTCGTTTCTTTGGATGCTTGAT

CR45722/3/CR43839-left HR arm-R CTTCAATTGCGGCCGCTGAGCCAAAAGGTCTAAGTGTGC

CR45722/3/CR43839-right HR arm-F CTTCTCAAGGCGCGCCAATGCTCCAAGTTTCCCTGG 

CR45722/3/CR43839-right HR arm-R ACTCACACACTAGTAACACCCAAACACGAAATCAGAA

CR45608

CR45608-left HR arm-F GAAAACCAGGTACCACTGAAATGGGAACTGAGGCGAG

CR45608-left HR arm-R CTACAATTGCGGCCGCTGGGCATATTTGACATAGGGATG

CR45608-right HR arm-F GTTCTCTTGGCGCGCCTTTTGGGATTTATTGAGTATTCAGC

CR45608-right HR arm-R GTTTCTCAGTCGACGTTTGGGGTATTGTGTTGCCTTC 

CR45174

CR45174-left HR arm-F GAGCATCAGGTACCGTGAAAGTAGGTCGTTGCCACAGT

CR45174-left HR arm-R CTACAAGAGCGGCCGCAAAATGGTGTCTACCCCCTGAAC

CR45174-right HR arm-F CAGTACATGGCGCGCCGAAATGACAAAGCCTTAGTTGAC 

CR45174-right HR arm-R TCTGTGTTACTAGTCGCTGTTACTGCTGAGTGATTTG

CR44585

CR44585-left HR arm-F CATCATCATATGTCCCAGTCCCAGGTTCCA

CR44585-left HR arm-R CTTCTTATGCGGCCGCGGGCTCCTAACTGGATGGTGA

CR44585-right HR arm-F CACATGGCGCGCCTTTTTGAGTGGTGAACGATTTA

CR44585-right HR arm-R ATGATGCTCGAGAGTGCCGTGTAATGAAGGGT

CR45542

CR45542-left HR arm-F CATCATGGTACCAGACAGAAACAGAGGGATAGAA

CR45542-left HR arm-R ATGATGACCGGTATGGCGGCCGCTTTTGATTTGCTTCTCTGTTGTT

CR45542-right HR arm-F CACATGGCGCGCCGCGATTTCGACTCGTCGACCGCA 

CR45542-right HR arm-R ATGATGCTCGAGATGACTAGTGGGAAAGAGCCAGCGATTGTTA

CR17567

CR17567-left HR arm-F CATCATGGTACCATTGCCGTGGGCGTCGTCCTT

CR17567-left HR arm-R ATTCGGATGCGGCCGCAACCTGCTTGATTTGGAGACA

CR17567-right HR arm-F CATCTAGGCGCGCCCATTTCGCTCAGTCTGTTAC

CR17567-right HR arm-R AGTAGTACTAGTACCGCACTGAACCGCATCGC



CR32661

CR32661-left HR arm-F CATCATGGTACCTTGTCCACTTGACCGCACTG

CR32661-left HR arm-R ATTCGAATGCGGCCGCTTCATCTGGGAGGTTGTTA

CR32661-right HR arm-F CATCTAGGCGCGCCACATGGATTTGACAGCTCCGTTTG

CR32661-right HR arm-R AGTATGCTCGAGAGACCTGGATGGTTGATTAA

CR9284

CR9284-left HR arm-F CTAGTAGGTACCGCAACTTGTAGGGCTATGGAG

CR9284-left HR arm-R ATTCATTCGCGGCCGCCTACTGGGATTCACAAAAAC

CR9284-right HR arm-F CATCTAGGCGCGCCCACAATAGGCTGCTCAAACG

CR9284-right HR arm-R GATAGTCTCGAGGTTCCCATACCCATTTCCAT

CR42858

CR42858-left HR arm-F CATCATGGTACCTTACAAGGCATCCGATTCAA

CR42858-left HR arm-R GAATGAATGCGGCCGCCCAGACACGAACGGGTATGAAAA

CR42858-right HR arm-F GTACTAGGCGCGCCCTGCGTTCTTGTAGCGATTTG

CR42858-right HR arm-R AGTATCCTCGAGAGAGCCTGTCTGGCATTTTG

CR43823

CR43823-left HR arm-F CATCATGGTACCCTACATATGAATGAGATTTCTTTCGGGGAGC

CR43823-left HR arm-R ATGATGACCGGTATGGCGGCCGCGGGACCACGGACTTGTAGCACT

CR43823-right HR arm-F CACATGGCGCGCCCTAGTCGACCAAAAGGTCACAGTTCACGC

CR43823-right HR arm-R ATGATGCTCGAGATGACTAGTTCTCACAGGGTGGAAGTGGGTA

CR43484

CR43484-left HR arm-F CATCATGGTACCCTACATATGGGTGTTGTATGTGGCTGCTTGTT

CR43484-left HR arm-R ATGATGACCGGTATGGCGGCCGCGGGCCTGCTACAACTGACATTT

CR43484-right HR arm-F CACATGGCGCGCCCTAGTCGACTGGCATCTTGGAGGTACTGGAA

CR43484-right HR arm-R ATGATGCTCGAGATGACTAGTGGCAGAGATTGTGGTAAGTATGG

CR43862

CR43862-left HR arm-F CATCATGGTACCCTACATATGTCTTCGGCTCCCTCCAATCT

CR43862-left HR arm-R ATGATGACCGGTATGGCGGCCGCTCACACTTGCGGCCCCTCTC

CR43862-right HR arm-F CACATGGCGCGCCCTAGTCGACGAACGGGGCAAGCAAAAAAA

CR43862-right HR arm-R ATGATGCTCGAGATGACTAGTTTGAATGGACTTTCTTTTGGGC

CR43608

CR43608-left HR arm-F CATCATGGTACCCTACATATGCTGGCTGACGACTCCACCTC

CR43608-left HR arm-R ATGATGACCGGTATGGCGGCCGCCTCTGGCACTCTGGTTCCCC

CR43608-right HR arm-F CACATGGCGCGCCCTAGTCGACATTTCCCGGCTTTCCCACTG

CR43608-right HR arm-R ATGATGCTCGAGATGACTAGTCAACACTTGACAGCCAAACGATA

CR43852

CR43852-left HR arm-F CATGGTACCCCGAATGCCAAATGAAGATGC

CR43852-left HR arm-R GAATGCGGCCGCTTTTGATTTGATTTGAATCATAGT

CR43852-right HR arm-F ATGGCGCGCCAAATCTGCTGGCCAGTAAAAG 

CR43852-right HR arm-R ATGCTCGAGTTTCTCAAACAGGCGGCACG

CR43718

CR43718-left HR arm-F CATCATGGTACCCCATCTATTCTTCCTGGGATT

CR43718-left HR arm-R ATGATGACCGGTGGGTGGCGCAGTCTGAAC

CR43718-right HR arm-F CACATGGCGCGCCCAACGAAATCACAAATTTTTTTT

CR43718-right HR arm-R ATGATGCTCGAGTGAGATTCAGTTGTGCCAGTTT

CR43282

CR43282-left HR arm-F ATGATGACCGGTAAAATCGGAGCATCCAACG

CR43282-left HR arm-R ATGGCGGCCGCAAATAAATATTTAAAACAACTCCT

CR43282-right HR arm-F CACATGGCGCGCCCAGAATATTTTCAGCGCTTTTT

CR43282-right HR arm-R CTAGTCGACCCGCTGTCTGTTGTGCG

CR42859

CR42859-left HR arm-F CATCATGGTACCTCGTATGTGACTGGAGCAAG

CR42859-left HR arm-R ATGGCGGCCGCTCGTATTCCGAATCATCAT

CR42859-right HR arm-F CACATGGCGCGCCATCCGGCACTTCTGTGTGC

CR42859-right HR arm-R ATGATGCTCGAGAAGAGCGACTAAAGCCACA

CR43416

CR43416-left HR arm-F CATGGTACCCTCCGACAGTCTGGCACT

CR43416-left HR arm-R GAATGGCGGCCGCGTCTCCTGCTTCGCTTCC

CR43416-right HR arm-F CACATGGCGCGCCGCTCTTTGCGAATTTTCCT 

CR43416-right HR arm-R ATGATGCTCGAGATTCGCCATCTTCAACG



CR43631/CR436
32/CR43633/CR
43634/CR43847

CR43631/2/3/4/CR43847-left HR arm-F CATCATGGTACCAGCAGCCAGCAAGGACC

CR43631/2/3/4/CR43847-left HR arm-R ATGGCGGCCGCGAAAGGTTGAACAATAAAATGG

CR43631/2/3/4/CR43847-right HR arm-F CACATGGCGCGCCTCTCGGGACTTGACAGCATC

CR43631/2/3/4/CR43847-right HR arm-R CTAGTCGACGCTCAAGACCACTTACCG

CR42645

CR42645-left HR arm-F CATGGTACCTCCCAAATCCCAGCCTCC

CR42645-left HR arm-R CTAACCGGTTCAGAAAGATGTTTTCCGAG

CR42645-right HR arm-F ATTGGCGCGCCGAAATTAAGTGTGAAAAGTG

CR42645-right HR arm-R GGACTAGTCCCAATGAATACATCCAGGACA

CR43705/CR437
06

CR43705/6-left HR arm-F AGCGTGGGTCTCGGGCTCGACTGAGGCTGAGTTTGGGAAA

CR43705/6-left HR arm-R  GTGCTGGGTCTCACATCACTGGCGAACAAGTAAATGTTATC

CR43705/6-right HR arm-F AGCGTGGGTCTCTTAGCAAAAAGACGGCTGTTTCTCACCA

CR43705/6-right HR arm-R  GTGCTGGGTCTCGGAGGCCGATTTGTCCTCTACTCCCTGG 

CR43848

CR43848-left HR arm-F AGCGTGGGTCTCGGGCTCTACACTGCCGACGATACGAAAA

CR43848-left HR arm-R  GTGCTGGGTCTCACATCTTGGGTTGTTATTATCCTTGTTGTTG

CR43848-right HR arm-F AGCGTGGGTCTCTTAGCAAAAATAGGGGACGAAAAAAGCA 

CR43848-right HR arm-R  GTGCTGGGTCTCGGAGGCCCGCATCTGTATTTGACTTTGG

CR43835

CR43835-left HR arm-F AGCGTGGGTCTCGGGCTGAACAAAAAACACCCAGACAAGC

CR43835-left HR arm-R GTGCTGGGTCTCACATCGGATCTGGTTGTTCACTGAATTTTG

CR43835-right HR arm-F AGCGTGGGTCTCTTAGCTGCGGTGTCATAATTTCTAATACCC

CR43835-right HR arm-R GTGCTGGGTCTCGGAGGTTTCAACTGGTTTCTGATTCGGA

CR43304

CR43304-left HR arm-F AGCGTGGGTCTCGGGCTCTAAAAAATGTTGCCAGCCTTG

CR43304-left HR arm-R GTGCTGGGTCTCACATCGCGAAGCATAACGAGACTGTGAA

CR43304-right HR arm-F AGCGTGGGTCTCTTAGCGTTCCGCGTGGTGTCCCCTT

CR43304-right HR arm-R GTGCTGGGTCTCGGAGGCGAAAAATGGTGAAAACGGAAC

CR43802

CR43802-left HR arm-F AGCGTGGGTCTCGGGCTAGGGGGGAAATAAAAGAAAAGGC

CR43802-left HR arm-R  GTGCTGGGTCTCACATCGCGAAATTCAACAACCACACCAT

CR43802-right HR arm-F AGCGTGGGTCTCTTAGCTTTTCCCGCTTTCCACACTTGA 

CR43802-right HR arm-R  GTGCTGGGTCTCGGAGGTTCCAGGCAGCGAGTTTTAGT

CR43414

CR43414-left HR arm-F AGCGTGGGTCTCGGGCTGTAAAACCCCGAGAAATACGAAA

CR43414-left HR arm-R  GTGCTGGGTCTCACATCGGCACATGACGATTTCCCACG

CR43414-right HR arm-F AGCGTGGGTCTCTTAGCTCATTTGACACCAGGCGTCTTTG

CR43414-right HR arm-R GTGCTGGGTCTCGGAGGCAGTGGAGCAAAACAAAAGCCTA

CR43306

CR43306-left HR arm-F AGCGTGGGTCTCGGGCTCGTTGGGATTTGCGATTTTCATC

CR43306-left HR arm-R  GTGCTGGGTCTCACATCGTGTGGGAATGCTGTTTTGATGC

CR43306-right HR arm-F AGCGTGGGTCTCTTAGCTTCTGGCTCCTTCTGGCTGCT

CR43306-right HR arm-R  GTGCTGGGTCTCGGAGGTTCCAAGCCTACATCTCAATCCG

CR43807

CR43807-left HR arm-F AGCGTGGGTCTCGGGCTCAGAGACCTTCACTTGGTTCGCT

CR43807-left HR arm-R GTGCTGGGTCTCACATCACTTGCCAGCCCATAGAAATCAA

CR43807-right HR arm-F  AGCGTGGGTCTCTTAGCGCCTCTCGTGCTTCCCGCTT

CR43807-right HR arm-R GTGCTGGGTCTCGGAGGAAAGCCTTCAAAAGTGGCGATAC

CR43655

CR43655-left HR arm-F AGCGTGGGTCTCGGGCTACTTTTACGACAGCCAGCCAGAG 

CR43655-left HR arm-R GTGCTGGGTCTCACATCTTGTCCTGGCAGCCTACTCCTA 

CR43655-right HR arm-F AGCGTGGGTCTCTTAGCACACAAAACCAGAACCCGATGAG 

CR43655-right HR arm-R GTGCTGGGTCTCGGAGGTCCTTCTTGCCAATCTTATCGCT

CR43753

CR43753-left HR arm-F AGCGTGGGTCTCGGGCTCTGGAGCGAAGCCAAGTAATAA

CR43753-left HR arm-R  GTGCTGGGTCTCACATCAGAGGGCAATGGCTGGCCGA 

CR43753-right HR arm-F  AGCGTGGGTCTCTTAGCGAAAGGCCTTGCACTTGATAAGAA 

CR43753-right HR arm-R GTGCTGGGTCTCGGAGGTTATGTTTGTGGAATGGCTGGAC



CR43434

CR43434-left HR arm-F AGCGTGGGTCTCGGGCTCGTTACCCACCCACCGTATTCC

CR43434-left HR arm-R GTGCTGGGTCTCACATCAGTTGCCTTGTTGCCCGAGTG

CR43434-right HR arm-F AGCGTGGGTCTCTTAGCAGACTTTGCTGTCTTTGCTAATGG

CR43434-right HR arm-R GTGCTGGGTCTCGGAGGCGGCGTTGCGATTTATTGTGA

CR43486/CR434
87

CR43486/7-left HR arm-F AGCGTGGGTCTCGGGCTAGTGACTGAAGACGGCAGAAGCA

CR43486/7-left HR arm-R GTGCTGGGTCTCACATCCCTGCAGCTCATCTCCGGAC

CR43486/7-right HR arm-F AGCGTGGGTCTCTTAGCAGAGAAGTGGAAAAAATCGGAGC

CR43486/7-right HR arm-R GTGCTGGGTCTCGGAGGAGAAGAGGTTGGAGAGTCGCTGG

CR43622

CR43622-left HR arm-F AGCGTGGGTCTCGGGCTCAAAGGAAAACTGCCACAGGATG

CR43622-left HR arm-R GTGCTGGGTCTCACATCAGCGGGCGTGTTGAGAAATGT

CR43622-right HR arm-F AGCGTGGGTCTCTTAGCATGGGCAACAGCCTGTTG

CR43622-right HR arm-R GTGCTGGGTCTCGGAGGTCGCTTGTCGCCATAAACTTGAA

CR43625

CR43625-left HR arm-F AGCGTGGGTCTCGGGCTAAAACCGAAACCGCTTCATCAG

CR43625-left HR arm-R GTGCTGGGTCTCACATCGAGTAGTTTCGGAAGCGTGTGAG

CR43625-right HR arm-F AGCGTGGGTCTCTTAGCAGTACAGAGTCATTGCTGGGGAA

CR43625-right HR arm-R  GTGCTGGGTCTCGGAGGTGTTGGCTCACAAAAACTTTACGA

CR43627

CR43627-left HR arm-F AGCGTGGGTCTCGGGCTAAATGCGTAAAATGTGCCCAAAG

CR43627-left HR arm-R GTGCTGGGTCTCACATCGCTGTATAAACAAGAGATACTGGC

CR43627-right HR arm-F AGCGTGGGTCTCTTAGCAAATGCAGAACCGACCACTGAAAG

CR43627-right HR arm-R GTGCTGGGTCTCGGAGGTTATGTCGTGGACTCTGGCACTG

CR43682

CR43682-left HR arm-F AGCGTGGGTCTCGGGCTATGTTCCAAAATCGGGGTAAAAG

CR43682-left HR arm-R  GTGCTGGGTCTCACATCTTGGATAAACTGCCTCCATTCCA

CR43682-right HR arm-F AGCGTGGGTCTCTTAGCTGGCGGTTTTGGCCTACTTGG

CR43682-right HR arm-R GTGCTGGGTCTCGGAGGACCGTCTGAGTCTTCACCCCTTG

CR45006

CR45006-left HR arm-F GTTCTAGGTACCTGAACTAAGCGAGCAGGTGAAAT

CR45006-left HR arm-R AGTATCGCGGCCGCCTCGGCGGACAGCGACAATAT

CR45006-right HR arm-F CACATGGCGCGCCTACGATTCGGTTAGCAATAGTTA

CR45006-right HR arm-R ATGATGCTCGAGGAGTTGGTCAGGCGGAGATAG

CR44852

CR44852-left HR arm-F CTCAGC GGTACCAACATAAACGCCCTCCTTCCTC

CR44852-left HR arm-R AGTAAG GCGGCCGCTAACAGTGGCTGAAGCGGATAT

CR44852-right HR arm-F CTGTCGGCGCGCCTTGTTCTCCAAATACCCTGCAC

CR44852-right HR arm-R TTGTTG GTCGACATTTCTTGTTTCGCCTTCCTTT

CR44670/CR446
71

CR44670/1-left HR arm-F AGCGTGGGTCTCGGGCTCTAGTCATCCGTTGGTCAGCATT

CR44670/1-left HR arm-R GTGCTGGGTCTCACATCCTGAATTCAATTTGCCCGCCTAA

CR44670/1-right HR arm-F AGCGTGGGTCTCTTAGCTTTTTGAGTGTTTGCTTGTCGCT

CR44670/1-right HR arm-R GTGCTGGGTCTCGGAGGTCGAGCAAAAGTTGTTGTGTAGGTG

CR44420

CR44420-left HR arm-F AGCGTGGGTCTCGGGCTACTGCGACTGCCTTTTGTTTCTG

CR44420-left HR arm-R GTGCTGGGTCTCACATCTCTCCGCTTGTCTCCCGAAAT

CR44420-right HR arm-F AGCGTGGGTCTCTTAGCTTGACCACACTGACAGGTTAGCA

CR44420-right HR arm-R GTGCTGGGTCTCGGAGGATTTGTGCTCTACACCCTCTGGA

CR44413

CR44413-left HR arm-F AGCGTGGGTCTCGGGCTGCTCGCCTTCCTCTCATTCTTTC

CR44413-left HR arm-R GTGCTGGGTCTCACATCGTTGCCAAAGTATTTCGCAGCCT

CR44413-right HR arm-F AGCGTGGGTCTCTTAGCTTTCGGTGGTCTTTTGTCTTTTACA

CR44413-right HR arm-R GTGCTGGGTCTCGGAGGCGCAGGTCAAAATGTCAGCAAA

CR44412

CR44412-left HR arm-F AGCGTGGGTCTCGGGCTGTTCAAACTTTTCCCACTTCCC

CR44412-left HR arm-R GTGCTGGGTCTCACATCAACAAAAAGAGAATTCCTGATCGAT

CR44412-right HR arm-F AGCGTGGGTCTCTTAGCAATGACTTTTGACAGCGAGCAGA

CR44412-right HR arm-R GTGCTGGGTCTCGGAGGCATAACAATGTCCGCCGTCA



CR44344

CR44344-left HR arm-F AGCGTGGGTCTCGGGCTATTGCCAGCCTATAAAGCTCCTAAT

CR44344-left HR arm-R GTGCTGGGTCTCACATCTTTTGGTTAACTCAATAACTCGGATAT    

CR44344-right HR arm-F AGCGTGGGTCTCTTAGCCGCATATGCAACACCATCCACCA

CR44344-right HR arm-R GTGCTGGGTCTCGGAGGTTCTCGGTTACATCGGCAGTTTC

CR44337

CR44337-left HR arm-F AGCGTGGGTCTCGGGCTAATCAATAAGCGAGCAAATGGC

CR44337-left HR arm-R GTGCTGGGTCTCACATCGCTAACTTTATGCCCCTTCAAGC

CR44337-right HR arm-F AGCGTGGGTCTCTTAGCAAACATCAACACGACCAGAATGATA

CR44337-right HR arm-R  GTGCTGGGTCTCGGAGGTTGACATGAGTCTGCCAGGGAGT

CR44324

CR44324-left HR arm-F AGCGTGGGTCTCGGGCTACCTTAGACAGGCGAGGATACTCA 

CR44324-left HR arm-R  GTGCTGGGTCTCACATCGAACAATTAAAATCCCAGCCAGTAG

CR44324-right HR arm-F AGCGTGGGTCTCTTAGCGACAACCGCAGCAGATCCACC

CR44324-right HR arm-R  GTGCTGGGTCTCGGAGGCAAAAAGCCAGAGAGAAAATACGAC

CR44279

CR44279-left HR arm-F AGCGTGGGTCTCGGGCTTGGATTGCCTATTGGTTCTGTGT

CR44279-left HR arm-R GTGCTGGGTCTCACATCTTTTTCCGCCTCCTTCCCTTTAT

CR44279-right HR arm-F AGCGTGGGTCTCTTAGCATCAAACTATTTTTTTTCTCGCCG

CR44279-right HR arm-R GTGCTGGGTCTCGGAGGTTTTGTTGATGGATTTTCGCCG

CR44256

CR44256-left HR arm-F AGCGTGGGTCTCGGGCTTTTCCTTTCGTAAGCTGATTTAAGC

CR44256-left HR arm-R GTGCTGGGTCTCACATCGCTTGAATCTCCTTGATATTTGTT

CR44256-right HR arm-F AGCGTGGGTCTCTTAGCTGTGTGTATATCTGCTTTTTCCGTT

CR44256-right HR arm-R GTGCTGGGTCTCGGAGGCTCCTCTGCTACTTTTTTGGTTTCC

CR44131

CR44131-left HR arm-F AGCGTGGGTCTCGGGCTAGTAGGGTCAGGTCGTGTGGGC

CR44131-left HR arm-R GTGCTGGGTCTCACATCATTGCGGTAGCATACGATTTCA

CR44131-right HR arm-F AGCGTGGGTCTCTTAGCATAAAACTGCGGACACGACATTC

CR44131-right HR arm-R  GTGCTGGGTCTCGGAGGAGTGTAGACAGCCGAAAAAAGGG

CR44081

CR44081-left HR arm-F AGCGTGGGTCTCGGGCTCCTTCATCGTGCTCAACTCTTTC

CR44081-left HR arm-R GTGCTGGGTCTCACATCTTCACTCTGCTGTCCAGATATGGT

CR44081-right HR arm-F AGCGTGGGTCTCTTAGCTGCTGGCACCGCCTCTTGTGT

CR44081-right HR arm-R GTGCTGGGTCTCGGAGGTCCATCAGTTGTGTTGTCTTCGG

CR43939

CR43939-left HR arm-F AGCGTGGGTCTCGGGCTGAATGTGACGATTCCCAGTCTCA

CR43939-left HR arm-R GTGCTGGGTCTCACATCATCAGGTGCAAATCCTATTACAAATATT

CR43939-right HR arm-F AGCGTGGGTCTCTTAGCACATCTGCCTGCTTTGTTTTCCT

CR43939-right HR arm-R GTGCTGGGTCTCGGAGGAAAGGGGTGACGGATTAAGATGCTT

CR43819

CR43819-left HR arm-F CATCATGGTACCGGATAGGTTGGTCGCTTCA

CR43819-left HR arm-R ATGGCGGCCGCCAAAATAAATTATCAAACTGTCACA

CR43819-right HR arm-F CACATGGCGCGCCAATCCACTTATCTGCTTTCATACT

CR43819-right HR arm-R ATGACTAGTCGGGTACTCCCAGGTTCAT

CR43721

CR43721-left HR arm-F CATCATGGTACCGGCTTTCCATTTCTCACACA

CR43721-left HR arm-R ATGGCGGCCGCCTACTTACATCAGCACTTTG

CR43721-right HR arm-F CACATGGCGCGCCTTAGGGCATTTTTGATAGGTG

CR43721-right HR arm-R ATGACTAGTATCGTTCGTCATTGAGGGTA


