
Right bL TALEN

Left bL TALEN
5’-TTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCA-3’

3’-AAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCTAGT-5’

Right Clec4b1 TALEN

Left Clec4b1 TALEN
5’-TGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTA-3’

3’-ACGTGTATCTGGAGTTATTACCAAGTCCTTTCTGTCGATGTTCCAT-5’

Supplementary Fig. 1. Design of TALENs used in this study. The target sequences of left

and right TALENs are underlined. Red letters indicate start codon.
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bL 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 120

MU1 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------TAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 113

MU2-1 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------------AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 101

MU2-2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAA----------------AGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 104

MU3 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------ATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 107

MU4 1 CCT-----------------------------------------------------------------GAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 55

MU6 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGC--------GTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 112

MU7 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGC--------GTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 112

MU8 1 CCTTTTTTGCAGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGG--------------------------------------------------------ACTCTCAACAGCG 64

MU9 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------------AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 101

MF2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAA---------------AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 105

MF6 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------------AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 101

MF8 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------------AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 101

MF9 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAG----------------------------------TTTTTGCTCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 86

MF12 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-TGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 119

MF16 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGT--AAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 118

MF17 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCT-----------------------------------------------ACATCGAACTGGATCTCAACAGCG 73

MF18 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGGAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 120

IUF2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCT----AAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 116

IUF3 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGG--AAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 118

IUF4 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC 120

IUF6-1 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCT-------GTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 113

IUF6-2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCT------AGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 114

IUF8 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------------------AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 101

IUF9-1 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG---AAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 117

IUF9-2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTAAAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGC 120

IUF11 1 CC-----------------------------------------------------------------TGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 55

IUF16 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTG-------TAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 113

IUF19 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACG---------TTTGCTGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 111

IUF20 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACG----------TAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 110

IFF4-1 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGG--AAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 118

IFF4-2 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGC---------TAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 111

IFF6 1 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGTTTCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCAGATCAGTTGGGTGCACGAGTGGGTT 120

Supplementary Fig. 2 Sequencing analysis of PCR products from founders injected with bL TALENs.

Founder numbers shown on the left side are identical to Supplementary Table 2.

The original bL sequence is shown at the top (bL) with the TALEN target

sequences (underlined). Deletions are indicated by dashes, and insertions or

substitutions are enclosed in a black box. Founders MU2, IUF6, IUF9 and IFF4

had two types of mutations.



WT 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTAGGGTGA 130

MUM1-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 119

MUM1-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAG----------------------------------------------------------------------ACAGCTACAAGGTAGGGTGA 60

MUM2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG---------GACAGCTACAAGGTAGGGTGA 121

MUM3-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAGGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGA 124

MUM3-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAAT------------AAGACAGCTACAAGGTAGGGTGA 118

MUM4-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCA-----------GGAAAGACAGCTACAAGGTAGGGTGA 119

MUM4-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATA-----------AAGACAGCTACAAGGTAGGGTGA 119

MUM5 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA------------GACAGCTACAAGGTAGGGTGA 118

MUM6 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGA 124

MUM7 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 119

MUM9 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGA 107

MUM10 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAGGGTGA 127

MUM11-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT-----AGGAAAGACAGCTACAAGGTAGGGTGA 125

MUM11-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-------GGAAAGACAGCTACAAGGTAGGGTGA 123

MUM12-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG--TCAGGAAAGACAGCTACAAGGTAGGGTGA 128

MUM12-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGA 124

MUM13-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG---AGGAAAGACAGCTACAAGGTAGGGTGA 127

MUM13-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 119

MUM13-3 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTTCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAGGGTGG 127

MUM14-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT--TTCAGGAAAGACAGCTACAAGGTAGGGTGA 128

MUM14-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCT------------AGGAAAGACAGCTACAAGGTAGGGTGA 118

MUM15 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGA 107

MUM16-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG--TCAGGAAAGACAGCTACAAGGTAGGGTGA 128

MUM16-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT----------AGACAGCTACAAGGTAGGGTGA 120

MUM16-3 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACAT------------AGGAAAGACAGCTACAAGGTAGGGTGA 118

MUM17-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 119

MUM17-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGA 107

MUM18-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT---TTAGGAAAGACAGCTACAAGGTAGGGTGA 127

MUM18-2 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG-------AAAGACAGCTACAAGGTAGGGTGA 123

MUM19-1 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATA--------GGAAAGACAGCTACAAGGTAGGGTGA 122

MUM19-2 1 GACTG------------------------------------------------------------------------------------------------------TAGCTGTCTACAAGGTAGGGTGA 28

MUM20 1 GACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGA 124

Supplementary Fig. 3

A

Sequencing analysis of PCR products from founders injected with Clec4b1

TALENs which unfrozen mature oocytes (A), unfrozen immature oocytes

(B), frozen mature oocytes (C), and frozen immature oocytes (D) were used.

Founder numbers shown on the left side are identical to Supplementary

Table 4. The original Clec4b1 sequence is shown at the top (WT) with the

TALEN target sequences (underlined). Start codon is enclosed in a red box.

Deletions are indicated by dashes and insertions or substitutions are

enclosed in a black box.



B

WT 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTAG 140

MUI2-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAG 129

MUI2-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA----------------GCTACAAGGTAG 124

MUI3 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAG 137

MUI4-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGGGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCA--------------TAGACAGCTACAAGGTAG 126

MUI4-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA------------GACAGCTACAAGGTAG 128

MUI5-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATTGACAGAGGAAAGACAGCTACAAGGTA 140

MUI5-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAG 137

MUI6 1 GAGC------------------------------------------------------------------------------------------------------------------------------TACAAGGTAG 14

MUI7-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT------GGAAAGACAGCTACAAGGTAG 134

MUI7-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT--------AAAGACAGCTACAAGGTAG 132

MUI8-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCT-------------------------ACAAGGTAG 115

MUI8-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT--------TGAGACAGCTACAAGGTAG 132

MUI8-3 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAG----------------CTGAAAGACAGCTACAAGGTAG 124

MUI9-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGGT----------------------AG 118

MUI9-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---TAGGAAAGACAGCTACAAGGTAG 137

MUI10-1 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT------GGAAAGACAGCTACAAGGTAG 134

MUI10-2 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAG 134

MUI10-3 1 GAGCATGAGGAGGTTGACTGAGTTCTGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGAC-----------------------------AAGGTAG 111

WT 1 ATTGACCTGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 93

MUI11 1 ATTGACCTGCACATAGACCTCA-----------GGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 82

MUI12-1 1 ATTGACCTGCACATAGACCTCAATAA------AGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 87

MUI12-2 1 ATTGACCTGCACATAGACCTCAATAAT------GGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 87

MUI13-1 1 ATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 70

MUI13-2 1 ATTGACCTGCACATAGACCTCAATAATGGTT-----------------------------------------------------------GGA 34

MUI13-3 1 ATTGACCTGCACATAGACCTCAATAAT-----AGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 88

MUI13-4 1 ATTGACCTGCACAT-----------------------AGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 70

MUI14-1 1 ATTGACCTGCACATAGACCTCAATAA------AGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 87

MUI14-2 1 ATTGACCTGCACATAGACCTCAATAATGG--CAGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 91

MUI15-1 1 ATTGACCTGCACATAGACCTCAATA-------------GACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 80

MUI15-2 1 ATTGACCTGCACATAGACCTCA-----------GGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 82

MUI16 1 ATTGACCTGCACATAGACCTCAATA-----------TGTGCAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 82

MUI17 1 ATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 87

MUI18-1 1 ATTGACCTGCACATAGACCTCAATAATG----AGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 89

MUI18-2 1 ATTGACCTGCACATAGACCTCAATAATG-------AAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 86

MUI18-3 1 ATTGACCTGCACATAGACCTCAATAA-------GGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 86

MUI19-1 1 ATTGACCTGCACATAGACCTCA-------------------AGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 74

MUI19-2 1 ATTGACCTGCACATAGACCTCAATAATG-----GGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 88

MUI19-3 1 ATTGACCTGCACATAGACCTCAATAAT----CAGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 89

MUI20 1 ATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGA 90



WT 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 130

MFM1 1 TACAAGAAACCATTGACCTGCACATAG------------------GAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 112

MFM2-1 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 124

MFM2-2 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAA---------------AGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 115

MFM2-3 1 TACAAGAAACCATTGACCTGCACAT-----------------------AGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 107

MFM2-4 1 TACAAGAAACCATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 107

MFM3 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG------AAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 124

MFM4-1 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 119

MFM4-2 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAA-------------------------------------------------------------AATAAAATAAATAAAAATAAATTGAGGTCCTT 69

MFM5 1 TACAAGAAACCATTGACCTGCACA-----------------------AAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 107

MFM6 1 TACAAGAAACCATTGACCTGCACATAGACCTCAATAATGG---AGGAAAGACAGCTACAAGGTAGGGTGAGCATTCCTGTCTTAGTCCATAGGACACGGTTGGAGTGAGTGATGCAATGAGGAGGTCCTT 127

C

D
WT 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATGGTTCAGGAAAGACAGCTACAAGGTAGGGTGA 120

MFI1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG---CAGGAAAGACAGCTACAAGGTAGGGTGA 117

MFI2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAG-------------------------------------------------------------GTACAAGGTAGGGTGA 59

MFI3-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG--TCAGGAAAGACAGCTACAAGGTAGGGTGA 118

MFI3-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAAT------TATTGAAAGACAGCTACAAGGTAGGGTGA 114

MFI3-3 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAAACCTCAATTAT------TGAAAGACAGCTACAAGGTAGGGTGA 114

MFI4 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 109

MFI5-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAAT------TCAGGAAAGACAGCTACAAGGTAGGGTGA 114

MFI5-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAA-------TCAGGAAAGACAGCTACAAGGTAGGGTGA 113

MFI5-3 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAAT-------CAGGAAAGACAGCTACAAGGTAGGGTGA 113

MFI6 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-------GGAAAGACAGCTACAAGGTAGGGTGA 113

MFI7 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 109

MFI8 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-----------AGACAGCTACAAGGTAGGGTGA 109

MFI9-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG--TCAGGAAAGACAGCTACAAGGTAGGGTGA 118

MFI9-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT-----AGGAAAGACAGCTACAAGGTAGGGTGA 115

MFI10-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT---TCAGGAAAGACAGCTACAAGGTAGGGTGA 117

MFI10-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT----CAGGAAAGACAGCTACAAGGTAGGGTGA 116

MFI10-3 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATA----------TTAGACAGCTACAAGGTAGGGTGA 110

MFI10-4 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAAT--------------------AAGGTAGGGTGA 100

MFI10-5 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGAC-----------------------AGCTACAAGGTAGGGTGA 97

MFI11-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCA-----------GGAAAGACAGCTACAAGGTAGGGTGA 109

MFI11-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA-------------ACAGCTACAAGGTAGGGTGA 107

MFI12-1 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAATG----AGGAAAGACAGCTACAAGGTAGGGTGA 116

MFI12-2 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCAATAA----TCAGGAAAGACAGCTACAAGGTAGGGTGA 116

MFI12-3 1 TGGCCTGTTTGAAAGAAGCAAGTCCCTGAGTCATATCTTCAAGAGTCAGATACAAGAAACCATTGACCTGCACATAGACCTCA-----------GGAAAGACAGCTACAAGGTAGGGTGA 109


