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Carotenoids have healthy functionality. The high content of carotenoids in citru
s fruit is an important breeding objective. The content of the carotenoid is different in each cultivar.
However the dominant cultivars in Japnan originates in the ancestral cultivar of 14. Therefore, the number
of allele is limited to 28. The purpose of this study is that the allele type of 28 is shown in eight car

otenoid metabolic enzyme genes and three transcription factor candidate genes that control them, and the a
Ilele combination related to the high content of carotenocids is clarified.

Consequently, the sequences of 11 genes related to the content of the carotenoid was decided in the ances
tral cultivar of 14. The allele type was decided by the SNP analysis.
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1 Cim 396 7,914,862 10.37 9883 39.14
1 DTn 380 7,609,993 997 96.95 3847
1 GrF 657 13,145,949 1722 96.87 3842
1 Hgn 378 7,564,269 991 96.87 3841
1 Hsk 524 10,471,311 13.72 9694 38.46
1 MKs 684 13,671,609 1791 96.85 3841
1 TBt 413 8,264,442 10.83 96.87 3843
2 Clm 182 3,637,361 765 9889 39.15
2 DTn 185 3,704,060 78 9861 39.07
2 GrF 305 6,106,062 12.85 9882 39.13
2 Hgn 186 3,712,259 7.81 9862 39.05
2 Hsk 246 4,910,768 10.33 9883 39.14
2 MKs 339 6,777,081 1426 9849 39
2 TBt 196 3,914,838 824 9875 3911
4 lyo 397 7,934,159 1158 90.56 35.87
4 KMd 649 12,986,928 18.95 90.8 3595
4 MMd 221 4,420,845 6.45 90.71 35.92
4 Mct 371 7,419,953 10.83 9093 35.99
4 Org 617 12,337,867 18 90.87 35.96
4 Pnk 367 7,345,742 10.72 9093 35.98
4 Uns 300 5,998,434 875 90.86 3597
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1 Clm 5,858,115 833,693 87.54
| DTn 5,717,017 719,589 88.82
1 GrF 9,377,493 1,766,077 84.15
1 Hen 5,451,528 951,508 85.14
1 Hsk 7,644,856 1,224,222 86.2
1 MKs 9,870,734 1,711,289 85.22
I TBt 6,007,771 984,729 85.92
2 Clm 3,114,617 478,659 86.68
2 DTn 3,167,700 429,914 88.05
2 GrF 5,027,247 1,003,458 83.36
2 Hgn 3,049,739 582,461 83.96
2 Hsk 4,147,988 689,059 85.75
2 MKs 5,538,767 1,041,071 84.18
2 TBt 3,280,758 573,625 85.12
4 Iyo 6,403,784 1,489,431 81.13
4 KMd 10,532,775 2,385,670 81.53
4 MMd 3,617,540 779,947 82.26
4 Mct 5,784,886 1,596,173 78.37
4 Org 9,309,100 2,963,891 75.85
4 Pnk 5,917,392 1,390,451 80.97
4 Uns 4,896,555 1,070,724 82.06
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Clm 10,224 100% 14

Dtn 9,761 89%

GrF 20,043 183%

Hgn 37,432 342%

Hsk 19,890 182%

Mks 10,937 100% 14

TBt 18,951 173%

Iyo 16,510 151%

KMd 13,813 126%

MMd 7,057 65%

Mct 12,288 112%

Org 15,180 1390 WP

Pnk 9,962 9% 4

Uns 12,543 115%
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Scaffo Scaffold

s CDS.7 CDS.7 CDS.5 CDS.5 CDS4 CDS.4 CDS.1
Clm C C C T A A C
Dtn C C AC T AG A G
GrF CT CT C CT A AC C
Hgn CT CT AC T AG A CG
Hsk CT CT AC T AG A CG
MKs C C C T AG A CG
TBt C C C T AG A CG
Iyo CT CT AC T AG A CG
KMd C C C T A A CG
MMd C C C T A A C
Mct C C C T AG A G
Org C C C T A A CG
Pnk C C AC T AG A G
Uns C C C T AG A CG

2169 2200 2201 2204 2222 2233 2301

CDS

CDS.1 CDS.1 CDS.1 CDS.1 CDS.1 CDS.1 CDS.1
Clm T G T C A G T
Dtn G A T T A G T
GrF GT G T CT AT G T
Hgn G AG CT T AT AG CT
Hsk G AG T T T G T
MKs GT AG T CT A AG CT
TBt GT AG T CT A G T
Iyo G AG T T AT G T
KMd GT G CT CT A G T
MMd T G T C A G T
Mct G AG CT T A G T
Org GT G CT CT A G T
Pnk G A T T A G T
Uns GT AG T CT A AG CT
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BLASTN
PSY LCYe LCYb Hyb
Scaffold 6 1 9 9
PDS Scaffold 9
DS Scaffold 5
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Id

PSY 6 21390477 Ciclev10011841m.g
PDS 9 17778571 Ciclev10007114m.g

9 17789634 Ciclev10005632m.g
ZDS 5 29890726 Ciclev10002974m.g

5 30058722 Ciclev10003502m.g

5 30140475 Ciclev10002967m.g
LCYe 1 10946316 Ciclev10008410m.g
LCYb 9 22728310 Ciclev10004730m.g
Hyb 9 29488658 Ciclev10005481m.g
ZEP 7 3222483 Ciclev10025089m.g

7 3390375 Ciclev10027323m.g
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