S1: Multiple sequence alignment of CaO, Cab, SGR, and RCCR
1. Chlorophyllide a Oxygenase (CaO) Gene and Protein Sequence Alignment
Multiple Sequence Alignment of Partial Coding Sequence of CaO

CaO_TraesCS3A02G506200.1            ATAGTGATGGAGCTACCGGTGGAACATGGACTTCTCTTGGACAATCTACT
CaO_NEPAL38_CHIRYA7/ANB             ATAGTGATGGAGCTACCGGTGGAACATGGACTTCTCTTGGACAATCTACT
CaO_EXON7&8_SG30_SABUF//ALTAR8      ATAGTGATGGAGCTACCGGTGGAACATGGACTTCTCTTGGACAATCTACT
CaO_EXON7&8_SONALIKA                ATAGTGATGGAGCTACCGGTGGAACATGGACTTCTCTTGGACAATCTACT
                                    **************************************************

CaO_TraesCS3A02G506200.1            AGACCTCGCTCATGCCCCTTTTACTCATACATCCACCTTTGCCAAGGGCT
CaO_NEPAL38_CHIRYA7/ANB             AGACCTCGCTCATGCCCCTTTTACTCATACATCCACCTTTGCCAAGGGCT
CaO_EXON7&8_SG30_SABUF//ALTAR8      AGACCTCGCTCATGCCCCTTTTACTCATACATCCACCTTTGCCAAGGGCT
CaO_EXON7&8_SONALIKA                AGACCTCGCTCATGCCCCTTTTACTCATACATCCACCTTTGCCAAGGGCT
                                    **************************************************

CaO_TraesCS3A02G506200.1            GGAGTGTTCCAAGCTTTGTGAAGTTCTTGACACCTACATCTGGGCTCCAA
CaO_NEPAL38_CHIRYA7/ANB             GGAGTGTTCCAAGCTTTGTGAAGTTCTTGACACCTACATCTGGGCTCCAA
CaO_EXON7&8_SG30_SABUF//ALTAR8      GGAGTGTTCCAAGCTTTGTGAAGTTCTTGACACCTACATCTGGGCTCCAA
CaO_EXON7&8_SONALIKA                GGAGTGTTCCAAGCTTTGTGAAGTTCTTGACACCTACATCTGGGCTCCAA
                                    **************************************************

CaO_TraesCS3A02G506200.1            GGGTACTGGGATCCTTATCCCATCGATATGGAGTTCCGACCGCCCTGCAT
CaO_NEPAL38_CHIRYA7/ANB             GGGTACTGGGATCCTTATCCCATCGATATGGAGTTCCGACCGCCCTGCAT
CaO_EXON7&8_SG30_SABUF//ALTAR8      GGGTACTGGGATCCTTATCCCATCGATATGGAGTTCCGACCGCCCTGCAT
CaO_EXON7&8_SONALIKA                GGGTACTGGGATCCTTATCCCATCGATATGGAGTTCCGACCGCCCTGCAT
                                    **************************************************

CaO_TraesCS3A02G506200.1            GGTCTTGTCAACCATTGGCATCTCCAAGCCTGGAAAGCTAGAAGGGAAGA
CaO_NEPAL38_CHIRYA7/ANB             GGTCTTGTCAACCATTGGCATCTCCAAGCCTGGAAAGCTAGAAGGGAAGA
CaO_EXON7&8_SG30_SABUF//ALTAR8      GGTCTTGTCAACCATTGGCATCTCCAAGCCTGGAAAGCTAGAAGGGAAGA
CaO_EXON7&8_SONALIKA                GGTCTTGTCAACCATTGGCATCTCCAAGCCTGGAAAGCTAGAAGGGAAGA
                                    **************************************************

CaO_TraesCS3A02G506200.1            GCACCCAACAATGTGCAACGCATCTCCACCAGCTCCATGTATGCTTGCCC
CaO_NEPAL38_CHIRYA7/ANB             GCACCCAACAATGTGCAACGCATCTCCACCAGCTCCATGTATGCTTGCCC
CaO_EXON7&8_SG30_SABUF//ALTAR8      GCACCCAACAATGTGCAACGCATCTCCACCAGCTCCATGTATGCTTGCCC
CaO_EXON7&8_SONALIKA                GCACCCAACAATGTGCAACGCATCTCCACCAGCTCCATGTATGCTTGCCC
                                    **************************************************

CaO_TraesCS3A02G506200.1            TCATCGACGAATAAAACCAGGCTGTTGTACCGGATGTCTCTCGACTTCGC
CaO_NEPAL38_CHIRYA7/ANB             TCATCGACGAATAAAACCAGGCTGTTGTACCGGATGTCTCTCGACTTCGC
CaO_EXON7&8_SG30_SABUF//ALTAR8      TCATCGACGAATAAAACCAGGCTGTTGTACCGGATGTCTCTCGACTTCGC
CaO_EXON7&8_SONALIKA                TCATCGACGAATAAAACCAGGCTGTTGTACCGGATGTCTCTCGACTTCGC
                                    **************************************************

CaO_TraesCS3A02G506200.1            ACCCTGGATGAAGCACATGCCTTTCATGCACCTGTTGTGGTCACATTTCG
CaO_NEPAL38_CHIRYA7/ANB             ACCCTGGATGAAGCACATGCCTTTCATGCACCTGTTGTGGTCACATTTCG
CaO_EXON7&8_SG30_SABUF//ALTAR8      ACCCTGGATGAAGCACATGCCTTTCATGCACCTGTTGTGGTCACATTTCG
CaO_EXON7&8_SONALIKA                ACCCTGGATGAAGCACATGCCTTTCATGCACCTGTTGTGGTCACATTTCG
                                    **************************************************

CaO_TraesCS3A02G506200.1            CTGAGAAG
CaO_NEPAL38_CHIRYA7/ANB             CTGAGAAG
CaO_EXON7&8_SG30_SABUF//ALTAR8      CTGAGAAG
CaO_EXON7&8_SONALIKA                CTGACAAG
                                    **** ***
· The partial sequence of CaO revealed a single nucleotide variation in non stay green (Sonalika) where “C” in place of “G” was present at position 292 of exon 8.
Multiple Sequence Alignment of Partial Protein Sequences of CaO 

CaO_TraesCS3A02G506200.1            IVMELPVEHGLLLDNLLDLAHAPFTHTSTFAKGWSVPSFVKFLTPTSGLQ
CaO_EXON7&8NEPAL38_CHIRYA7/ANB      IVMELPVEHGLLLDNLLDLAHAPFTHTSTFAKGWSVPSFVKFLTPTSGLQ
CaO_EXON7&8_SG30_SABUF//ALTAR8      IVMELPVEHGLLLDNLLDLAHAPFTHTSTFAKGWSVPSFVKFLTPTSGLQ
CaO_EXON7&8_SONALIKA                IVMELPVEHGLLLDNLLDLAHAPFTHTSTFAKGWSVPSFVKFLTPTSGLQ
                                    **************************************************

CaO_TraesCS3A02G506200.1            GYWDPYPIDMEFRPPCMVLSTIGISKPGKLEGKSTQQCATHLHQLHVCLP
CaO_EXON7&8NEPAL38_CHIRYA7/ANB      GYWDPYPIDMEFRPPCMVLSTIGISKPGKLEGKSTQQCATHLHQLHVCLP
CaO_EXON7&8_SG30_SABUF//ALTAR8      GYWDPYPIDMEFRPPCMVLSTIGISKPGKLEGKSTQQCATHLHQLHVCLP
CaO_EXON7&8_SONALIKA                GYWDPYPIDMEFRPPCMVLSTIGISKPGKLEGKSTQQCATHLHQLHVCLP
                                    **************************************************

CaO_TraesCS3A02G506200.1            SSTNKTRLLYRMSLDFAPWMKHMPFMHLLWSHFAEK
CaO_EXON7&8NEPAL38_CHIRYA7/ANB      SSTNKTRLLYRMSLDFAPWMKHMPFMHLLWSHFAEK
CaO_EXON7&8_SG30_SABUF//ALTAR8      SSTNKTRLLYRMSLDFAPWMKHMPFMHLLWSHFAEK
CaO_EXON7&8_SONALIKA                SSTNKTRLLYRMSLDFAPWMKHMPFMHLLWSHFADK
                                    **********************************:*

· Protein sequence elucidated that Glutamic acid was replaced by Aspartic acid in non-stay green genotype.












2. Light Harvesting Chlorophyll a/b Binding (Cab) Gene and Protein Sequence Alignment
Multiple Sequence Alignment of Coding Sequence of Cab

Cab_SG30_SABUF//ALTAR84/AE.SQ      -------------------GCTCTCCCCCTCGTCCTTCGCCGGGAAGGCG
Cab_SONALIKA                       ----------------GGCGCTCTCCCCCTCGTCCTTCGCCGGGAAGGCG
Cab_TraesCS1D02G411300.1           TGGCGACCACCGCGATGGCGCTCTCCCCCTCGTCCTTCGCCGGGAAGGCG
Cab_NEPAL38_CHIRYA7/ANB            ----------------GGCGCTCTCCCCCTCGTCCTTCGCCGGGAAGGCG
                                                      *******************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GTCAAGGACCTGCCGTCGTCGGCGCTCTTCGGGGAGGCGCGCGTCACCAT
Cab_SONALIKA                       GTCAAGGACCTGCCGTCGTCGGCGCTCTTCGGGGAGGCGCGCGTCACCAT
Cab_TraesCS1D02G411300.1           GTCAAGGACCTGCCGTCGTCGGCGCTCTTCGGGGAGGCGCGCGTCACCAT
Cab_NEPAL38_CHIRYA7/ANB            GTCAAGGACCTGCCGTCGTCGGCGCTCTTCGGGGAGGCGCGCGTCACCAT
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GCGCAAGACCGCGGCCAAGGCCAAGCCGGTGTCGTCCGGCAGCCCGTGGT
Cab_SONALIKA                       GCGCAAGACCGCGGCCAAGGCCAAGCCGGTGTCGTCCGGCAGCCCGTGGT
Cab_TraesCS1D02G411300.1           GCGCAAGACCGCGGCCAAGGCCAAGCCGGTGTCGTCCGGCAGCCCGTGGT
Cab_NEPAL38_CHIRYA7/ANB            GCGCAAGACCGCGGCCAAGGCCAAGCCGGTGTCGTCCGGCAGCCCGTGGT
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      ACGGGTCCGACCGCGTGCTCTACCTCGGCCCGCTCTCCGGCGACCCCCCG
Cab_SONALIKA                       ACGGGTCCGACCGCGTGCTCTACCTCGGCCCGCTCTCCGGCGACCCCCCG
Cab_TraesCS1D02G411300.1           ACGGGTCCGACCGCGTGCTCTACCTCGGCCCGCTCTCCGGCGACCCCCCG
Cab_NEPAL38_CHIRYA7/ANB            ACGGGTCCGACCGCGTGCTCTACCTCGGCCCGCTCTCCGGCGACCCCCCG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      AGCTACCTCACCGGCGAGTTCCCCGGCGACTACGGGTGGGACACCGCGGG
Cab_SONALIKA                       AGCTACCTCACCGGCGAGTTCCCCGGCGACTACGGGTGGGACACCGCGGG
Cab_TraesCS1D02G411300.1           AGCTACCTCACCGGCGAGTTCCCCGGCGACTACGGGTGGGACACCGCGGG
Cab_NEPAL38_CHIRYA7/ANB            AGCTACCTCACCGGCGAGTTCCCCGGCGACTACGGGTGGGACACCGCGGG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GCTGTCGGCCGACCCCGAGACCTTCGCCAAGAACCGGGAGCTGGAGGTGA
Cab_SONALIKA                       GCTGTCGGCCGACCCCGAGACCTTCGCCAAGAACCGGGAGCTGGAGGTGA
Cab_TraesCS1D02G411300.1           GCTGTCGGCCGACCCCGAGACCTTCGCCAAGAACCGGGAGCTGGAGGTGA
Cab_NEPAL38_CHIRYA7/ANB            GCTGTCGGCCGACCCCGAGACCTTCGCCAAGAACCGGGAGCTGGAGGTGA
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      TCCACTGCCGGTGGGCCATGCTGGGCGCGCTCGGCTGCGTCTTCCCCGAG
Cab_SONALIKA                       TCCACTGCCGGTGGGCCATGCTGGGCGCGCTCGGCTGCGTCTTCCCCGAG
Cab_TraesCS1D02G411300.1           TCCACTGCCGGTGGGCCATGCTGGGCGCGCTCGGCTGCGTCTTCCCCGAG
Cab_NEPAL38_CHIRYA7/ANB            TCCACTGCCGGTGGGCCATGCTGGGCGCGCTCGGCTGCGTCTTCCCCGAG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      CTGCTCGCCCGCAACGGCGTCAAGTTCGGCGAGGCCGTGTGGTTCAAGGC
Cab_SONALIKA                       CTGCTCGCCCGCAACGGCGTCAAGTTCGGCGAGGCCGTGTGGTTCAAGGC
Cab_TraesCS1D02G411300.1           CTGCTCGCCCGCAACGGCGTCAAGTTCGGCGAGGCCGTGTGGTTCAAGGC
Cab_NEPAL38_CHIRYA7/ANB            CTGCTCGCCCGCAACGGCGTCAAGTTCGGCGAGGCCGTGTGGTTCAAGGC
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      CGGCTCCCAGATCTTCAGCGAGGGCGGCCTCGACTACCTCGGCAACCCCA
Cab_SONALIKA                       CGGCTCCCAGATCTTCAGCGAGGGCGGCCTCGACTACCTCGGCAACCCCA
Cab_TraesCS1D02G411300.1           CGGCTCCCAGATCTTCAGCGAGGGCGGCCTCGACTACCTCGGCAACCCCA
Cab_NEPAL38_CHIRYA7/ANB            CGGCTCCCAGATCTTCAGCGAGGGCGGCCTCGACTACCTCGGCAACCCCA
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GCCTGGTCCACGCGCAGAGCATCCTCGCCATCTGGGCCTGCCAGGTCGTG
Cab_SONALIKA                       GCCTGGTCCACGCGCAGAGCATCCTCGCCATCTGGGCCTGCCAGGTCGTG
Cab_TraesCS1D02G411300.1           GCCTGGTCCACGCGCAGAGCATCCTCGCCATCTGGGCCTGCCAGGTCGTG
Cab_NEPAL38_CHIRYA7/ANB            GCCTGGTCCACGCGCAGAGCATCCTCGCCATCTGGGCCTGCCAGGTCGTG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      CTCATGGGCGCCGTCGAGGGGTACCGCGTCGCCGGCGGCCCGCTCGGCGA
Cab_SONALIKA                       CTCATGGGCGCCGTCGAGGGGTACCGCGTCGCCGGCGGCCCGCTCGGCGA
Cab_TraesCS1D02G411300.1           CTCATGGGCGCCGTCGAGGGGTACCGCGTCGCCGGCGGCCCGCTCGGCGA
Cab_NEPAL38_CHIRYA7/ANB            CTCATGGGCGCCGTCGAGGGGTACCGCGTCGCCGGCGGCCCGCTCGGCGA
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GATCGTCGACCCGCTCTACCCCGGCGGCAGCTTCGACCCCCTGGGCCTTG
Cab_SONALIKA                       GATCGTCGACCCGCTCTACCCCGGCGGCAGCTTCGACCCCCTGGGCCTTG
Cab_TraesCS1D02G411300.1           GATCGTCGACCCGCTCTACCCCGGCGGCAGCTTCGACCCCCTGGGCCTTG
Cab_NEPAL38_CHIRYA7/ANB            GATCGTCGACCCGCTCTACCCCGGCGGCAGCTTCGACCCCCTGGGCCTTG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      CCGACGACCCTGAGGCGTTCGCGGAGCTCAAGGTGAAGGAGATCAAGAAC
Cab_SONALIKA                       CCGACGACCCTGAGGCGTTCGCGGAGCTCAAGGTGAAGGAGATCAAGAAC
Cab_TraesCS1D02G411300.1           CCGACGACCCTGAGGCGTTCGCGGAGCTCAAGGTGAAGGAGATCAAGAAC
Cab_NEPAL38_CHIRYA7/ANB            CCGACGACCCTGAGGCGTTCGCGGAGCTCAAGGTGAAGGAGATCAAGAAC
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      GGCCGCCTCGCCATGTTCTCCATGTTCGGCTTCTTCGTGCAGGCCATCGT
Cab_SONALIKA                       GGCCGCCTCGCCATGTTCTCCATGTTCGGCTTCTTCGTGCAGGCCATCGT
Cab_TraesCS1D02G411300.1           GGCCGCCTCGCCATGTTCTCCATGTTCGGCTTCTTCGTGCAGGCCATCGT
Cab_NEPAL38_CHIRYA7/ANB            GGCCGCCTCGCCATGTTCTCCATGTTCGGCTTCTTCGTGCAGGCCATCGT
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      CACCGGCAAGGGCCCCCTCGAGAACCTCGCCGACCACCTCTCCGACCCCG
Cab_SONALIKA                       CACCGGCAAGGGCCCCCTCGAGAACCTCGCCGACCACCTCTCCGACCCCG
Cab_TraesCS1D02G411300.1           CACCGGCAAGGGCCCCCTCGAGAACCTCGCCGACCACCTCTCCGACCCCG
Cab_NEPAL38_CHIRYA7/ANB            CACCGGCAAGGGCCCCCTCGAGAACCTCGCCGACCACCTCTCCGACCCCG
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      TCAACAACAACGCCTGGGCCTTCGCCACCAACTTCGTGCCCGGCAAGTA-
Cab_SONALIKA                       TCAACAACAACGCCTGGGCCTTCGCCACCAACTTCGTGCCCGGCAAGTA-
Cab_TraesCS1D02G411300.1           TCAACAACAACGCCTGGGCCTTCGCCACCAACTTCGTGCCCGGCAAGTAA
Cab_NEPAL38_CHIRYA7/ANB            TCAACAACAACGCCTGGGCCTTCGCCACCAACTTCGTGCCCGG-------
                                   *******************************************       
Multiple Sequence Alignment of Protein Sequences of Cab
Cab_SG30_SABUF//ALTAR84/AE.SQ      -------LSPSSFAGKAVKDLPSSALFGEARVTMRKTAAKAKPVSSGSPW
Cab_SONALIKA                       ------ALSPSSFAGKAVKDLPSSALFGEARVTMRKTAAKAKPVSSGSPW
Cab_TraesCS1D02G411300.1           MATTAMALSPSSFAGKAVKDLPSSALFGEARVTMRKTAAKAKPVSSGSPW
Cab_NEPAL38_CHIRYA7/ANB            ------ALSPSSFAGKAVKDLPSSALFGEARVTMRKTAAKAKPVSSGSPW
                                          *******************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      YGSDRVLYLGPLSGDPPSYLTGEFPGDYGWDTAGLSADPETFAKNRELEV
Cab_SONALIKA                       YGSDRVLYLGPLSGDPPSYLTGEFPGDYGWDTAGLSADPETFAKNRELEV
Cab_TraesCS1D02G411300.1           YGSDRVLYLGPLSGDPPSYLTGEFPGDYGWDTAGLSADPETFAKNRELEV
Cab_NEPAL38_CHIRYA7/ANB            YGSDRVLYLGPLSGDPPSYLTGEFPGDYGWDTAGLSADPETFAKNRELEV
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      IHCRWAMLGALGCVFPELLARNGVKFGEAVWFKAGSQIFSEGGLDYLGNP
Cab_SONALIKA                       IHCRWAMLGALGCVFPELLARNGVKFGEAVWFKAGSQIFSEGGLDYLGNP
Cab_TraesCS1D02G411300.1           IHCRWAMLGALGCVFPELLARNGVKFGEAVWFKAGSQIFSEGGLDYLGNP
Cab_NEPAL38_CHIRYA7/ANB            IHCRWAMLGALGCVFPELLARNGVKFGEAVWFKAGSQIFSEGGLDYLGNP
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      SLVHAQSILAIWACQVVLMGAVEGYRVAGGPLGEIVDPLYPGGSFDPLGL
Cab_SONALIKA                       SLVHAQSILAIWACQVVLMGAVEGYRVAGGPLGEIVDPLYPGGSFDPLGL
Cab_TraesCS1D02G411300.1           SLVHAQSILAIWACQVVLMGAVEGYRVAGGPLGEIVDPLYPGGSFDPLGL
Cab_NEPAL38_CHIRYA7/ANB            SLVHAQSILAIWACQVVLMGAVEGYRVAGGPLGEIVDPLYPGGSFDPLGL
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      ADDPEAFAELKVKEIKNGRLAMFSMFGFFVQAIVTGKGPLENLADHLSDP
Cab_SONALIKA                       ADDPEAFAELKVKEIKNGRLAMFSMFGFFVQAIVTGKGPLENLADHLSDP
Cab_TraesCS1D02G411300.1           ADDPEAFAELKVKEIKNGRLAMFSMFGFFVQAIVTGKGPLENLADHLSDP
Cab_NEPAL38_CHIRYA7/ANB            ADDPEAFAELKVKEIKNGRLAMFSMFGFFVQAIVTGKGPLENLADHLSDP
                                   **************************************************

Cab_SG30_SABUF//ALTAR84/AE.SQ      VNNNAWAFATNFVPGK
Cab_SONALIKA                       VNNNAWAFATNFVPGK
Cab_TraesCS1D02G411300.1           VNNNAWAFATNFVPGK
Cab_NEPAL38_CHIRYA7/ANB            VNNNAWAFATNFVP--
                                   **************  


· No Sequence variation was found for Cab Gene
















3. Stay Green (SGR) Gene and Protein Sequence Alignment
Multiple Sequence Alignment of Partial Coding Sequence of SGR Gene
TraesCS5D02G325900.1                ATGGCCACCGCCTCCACCATGTCCCTGCTCCCCATCTCGCACCTCAAGCA
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      ATGGCCACCGCCTCCACCATGTCCCTGCTCCCCATCTCGCACCTCAAGCA
SGR_EXON1&2_SONALIKA                ATGGCCACCGCCTCCACCATGTCCCTGCTCCCCATCTCGCACCTCAAGCA
SGR_EXON1&2_SABUF//ALTAR84/AE.      ATGGCCACCGCCTCCACCATGTCCCTGCTCCCCATCTCGCACCTCAAGCA
                                    **************************************************

TraesCS5D02G325900.1                GCTGCAGCAGCAGCGGCGCACGCGGCTCGCCAGCGCGCGCTCCGGGAAGG
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      GCTGCAGCAGCAGCGGCGCACGCGGCTCGCCAGCGCGCGCTCCGGGAAGG
SGR_EXON1&2_SONALIKA                GCTGCAGCAGCAGCGGCGCACGCGGCTCGCCAGCGCGCGCTCCGGGAAGG
SGR_EXON1&2_SABUF//ALTAR84/AE.      GCTGCAGCAGCAGCGGCGCACGCGGCTCGCCAGCGCGCGCTCCGGGAAGG
                                    **************************************************

TraesCS5D02G325900.1                TGGTCGTGCTCGGCCGCCGGAGGCGACACGTCGTGCCGAGGGCCCGGCTG
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      TGGTCGTGCTCGGCCGCCGGAGGCGACACGTCGTGCCGAGGGCCCGGCTG
SGR_EXON1&2_SONALIKA                TGGTCGTGCTCGGCCGCCGGAGGCGACACGTCGTGCCGAGGGCCCGGCTG
SGR_EXON1&2_SABUF//ALTAR84/AE.      TGGTCGTGCTCGGCCGCCGGAGGCGACACGTCGTGCCGAGGGCCCGGCTG
                                    **************************************************

TraesCS5D02G325900.1                TTCGGTCCGGCCATCTTCGAGGCGTCCAAGCTCAAGGTGCTGTTCGTGGG
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      TTCGGTCCGGCCATCTTCGAGGCGTCCAAGCTCAAGGTGCTGTTCGTGGG
SGR_EXON1&2_SONALIKA                TTCGGTCCGGCCATCTTCGAGGCGTCCAAGCTCAAGGTGCTGTTCGTGGG
SGR_EXON1&2_SABUF//ALTAR84/AE.      TTCGGTCCGGCCATCTTCGAGGCGTCCAAGCTCAAGGTGCTGTTCGTGGG
                                    **************************************************

TraesCS5D02G325900.1                GGTGGACGAGGAGAAGCACCCGGGGAAGCTGCCCCGGACCTACACGCTCA
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      GGTGGACGAGGAGAAGCACCCGGGGAAGCTGCCCCGGACCTACACGCTCA
SGR_EXON1&2_SONALIKA                GGTGGACGAGGAGAAGCACCCGGGGAAGCTGCCCCGGACCTACACGCTCA
SGR_EXON1&2_SABUF//ALTAR84/AE.      GGTGGACGAGGAGAAGCACCCGGGGAAGCTGCCCCGGACCTACACGCTCA
                                    **************************************************

TraesCS5D02G325900.1                CCCACAGCGACGTGACGGCGCGGCTGACGCTGGCGGTGTCGCACACCATC
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      CCCACAGCGACGTGACGGCGCGGCTGACGCTGGCGGTGTCGCACACCATC
SGR_EXON1&2_SONALIKA                CCCACAGCGACGTGACGGCGCGGCTGACGCTGGCGGTGTCGCACACCATC
SGR_EXON1&2_SABUF//ALTAR84/AE.      CCCACAGCGACGTGACGGCGCGGCTGACGCTGGCGGTGTCGCACACCATC
                                    **************************************************

TraesCS5D02G325900.1                CACGCCGCGCAGCTGCAGGGCTGGTACAACCGCCTGCAGCGGGACGAGGT
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      CACGCCGCGCAGCTGCAGGGCTGGTACAACCGCCTGCAGCGGGACGAGGT
SGR_EXON1&2_SONALIKA                CACGCCGCGCAGCTGCAGGGCTGGTACAACCGCCTGCAGCGGGACGAGGT
SGR_EXON1&2_SABUF//ALTAR84/AE.      CACGCCGCGCAGCTGCAGGGCTGGTACAACCGCCTGCAGCGGGACGAGGT
                                    **************************************************

TraesCS5D02G325900.1                GGTGGCCGAGTGGAAGAAGGTGCAGGGCGCCATGTCGCTGCACGTCCACT
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      GGTGGCCGAGTGGAAGAAGGTGCAGGGCGCCATGTCGCTGCACGTCCACT
SGR_EXON1&2_SONALIKA                GGTGGCCGAGTGGAAGAAGGTGCAGGGCGCCATGTCGCTGCACGTCCACT
SGR_EXON1&2_SABUF//ALTAR84/AE.      GGTGGCCGAGTGGAAGAAGGTGCAGGGCGCCATGTCGCTGCACGTCCACT
                                    **************************************************

TraesCS5D02G325900.1                GCCACATCTCCGGCGGCCACTTCCTGCTCGACCTCATCGCGCCGCTCCGC
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      GCCACATCTCCGGCGGCCACTTCCTGCTCGACCTCATCGCGCCGCTCCGC
SGR_EXON1&2_SONALIKA                GCCACATCTCCGGCGGCCACTTCCTGCTCGACCTCATCGCGCCGCTCCGC
SGR_EXON1&2_SABUF//ALTAR84/AE.      GCCACATCTCCGGCGGCCACTTCCTGCTCGACCTCATCGCGCCGCTCCGC
                                    **************************************************

TraesCS5D02G325900.1                TACTACATCTTCCGCAAGGAGCTCCCCGTGGT
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      TACTACATCTTCCGCAAGGAGCTCCCCGTGGT
SGR_EXON1&2_SONALIKA                TACTACATCTTCCGCAAGGAGCTCCCCGTGGT
SGR_EXON1&2_SABUF//ALTAR84/AE.      TACTACATCTTCCGCAAGGAGCTCCCCGTGGT
                                    ********************************

Multiple Sequence Alignment of Partial Protein Sequences of SGR 
TraesCS5D02G325900.1                MATASTMSLLPISHLKQLQQQRRTRLASARSGKVVVLGRRRRHVVPRARL
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      MATASTMSLLPISHLKQLQQQRRTRLASARSGKVVVLGRRRRHVVPRARL
SGR_EXON1&2_SONALIKA                MATASTMSLLPISHLKQLQQQRRTRLASARSGKVVVLGRRRRHVVPRARL
SGR_EXON1&2_SABUF//ALTAR84/AE.      MATASTMSLLPISHLKQLQQQRRTRLASARSGKVVVLGRRRRHVVPRARL
                                    **************************************************

TraesCS5D02G325900.1                FGPAIFEASKLKVLFVGVDEEKHPGKLPRTYTLTHSDVTARLTLAVSHTI
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      FGPAIFEASKLKVLFVGVDEEKHPGKLPRTYTLTHSDVTARLTLAVSHTI
SGR_EXON1&2_SONALIKA                FGPAIFEASKLKVLFVGVDEEKHPGKLPRTYTLTHSDVTARLTLAVSHTI
SGR_EXON1&2_SABUF//ALTAR84/AE.      FGPAIFEASKLKVLFVGVDEEKHPGKLPRTYTLTHSDVTARLTLAVSHTI
                                    **************************************************

TraesCS5D02G325900.1                HAAQLQGWYNRLQRDEVVAEWKKVQGAMSLHVHCHISGGHFLLDLIAPLR
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      HAAQLQGWYNRLQRDEVVAEWKKVQGAMSLHVHCHISGGHFLLDLIAPLR
SGR_EXON1&2_SONALIKA                HAAQLQGWYNRLQRDEVVAEWKKVQGAMSLHVHCHISGGHFLLDLIAPLR
SGR_EXON1&2_SABUF//ALTAR84/AE.      HAAQLQGWYNRLQRDEVVAEWKKVQGAMSLHVHCHISGGHFLLDLIAPLR
                                    **************************************************

TraesCS5D02G325900.1                YYIFRKELPV
SGR_EXON1&2_NEPAL38_CHIRYA7/AN      YYIFRKELPV
SGR_EXON1&2_SONALIKA                YYIFRKELPV
SGR_EXON1&2_SABUF//ALTAR84/AE.      YYIFRKELPV
                                    **********


· No Sequence variation was found for SGR










4. Red Chlorophyll Catabolite Reductase (RCCR) Gene and Protein Sequence Alignment
Multiple Sequence Alignment of Partial Coding Sequence of RCCR Gene
RCCR_NEPAL38_CHIRYA7/ANB            ATCGATTTCATGCTGCAGTCGTCGCTTCACTGCAAAGTCCCGAATGGCGC
RCCR_SONALIKA                       ATCGATTTCATGCTGCAGTCGTCGCTTCACTGCAAAGTCCCAAATGGTGC
RCCR_TraesCS7B02G692000LC.1         ATCGATTTCATGCTGCAGTCGTCGCTTCACTGCAAAGTCCCAAATGGCGC
RCCR_SG30_SABUF//ALTAR84/AE.SQ      ATCGATTTCATGCTGCAGTCGTCGCTTCACTGCAAAGTCCCAAATGGCGC
                                    *****************************************.***** **

RCCR_NEPAL38_CHIRYA7/ANB            GATCGACATCACGTCTCTCTTCATCAACCTAAACGCCTCGACGGATGCAC
RCCR_SONALIKA                       GATCGACATCACGTCTCTCTTCATCAACCTAAACGCCTCGACGGACGCGC
RCCR_TraesCS7B02G692000LC.1         GATCGACATCACGTCTCTCTTCATCAACCTGAACGCCTCGACGGACGCGC
RCCR_SG30_SABUF//ALTAR84/AE.SQ      GATCGACATCACGTCTCTCTTCATCAACCTGAACGCCTCGACGGACGCGC
                                    ******************************.************** **.*

RCCR_NEPAL38_CHIRYA7/ANB            CGCATTTCGTCATGGAGTTCATACAGGGCAGCCCAACTTCAATGGTGGTG
RCCR_SONALIKA                       CACATTTCGTCATGGAGTTCATACAGGGCAGCCCAACTTCAATGGTCGTG
RCCR_TraesCS7B02G692000LC.1         CGCATTTCGTCATGGAGTTCATACAGGGCAGCCCAACTTCAATGGTCGTG
RCCR_SG30_SABUF//ALTAR84/AE.SQ      CGCATTTCGTCATGGAGTTCATACAGGGCAGCCCAACTTCAATGGTCGTG
                                    *.******************************************** ***

RCCR_NEPAL38_CHIRYA7/ANB            CTTCTGGACCTGCTGCCACGGAAAGACCTCGCGCTCCACCCGGAGTACAT
RCCR_SONALIKA                       CTTCTGGACCTGCTGCCACGGAAAGACCTTGCGCTCCACCCGGAGTACAT
RCCR_TraesCS7B02G692000LC.1         CTTCTGGACCTGCTGCCACGGAAAGACCTCGCGCTCCACCCGGAGTACAT
RCCR_SG30_SABUF//ALTAR84/AE.SQ      CTTCTGGACCTGCTGCCACGGAAAGACCTCGCGCTCCACCCGGAGTACAT
                                    ***************************** ********************

RCCR_NEPAL38_CHIRYA7/ANB            CGAGAAGTACTACGAAAATACTGAGGCGGACAAGCAACGCAAGATCATTG
RCCR_SONALIKA                       CGAGAAGTACTACGAAAATACTGAGGCGGACAAGCAACGCAAGATCATCG
RCCR_TraesCS7B02G692000LC.1         CGAGAAGTACTATGAAAATACTGAGGTGGACAAGCAACGCAAAATCATCG
RCCR_SG30_SABUF//ALTAR84/AE.SQ      CGAGAAGTACTATGAAAATACTGAGGTGGACAAGCAACGCAAAATCATCG
                                    ************ ************* ***************.***** *

RCCR_NEPAL38_CHIRYA7/ANB            AAGAATTGCCGCAAGCCCGCCCGTACCTTTCGCCGTCCCTCTTCGTGCGC
RCCR_SONALIKA                       AAGAATTGCCGCAAGCCCGCCCGTACCTTTCGCCGTCTCTCTTCGTGCGC
RCCR_TraesCS7B02G692000LC.1         AAGAATTGCCGCAAGCCCGCCCGTACCTTTCGCCGTCCCTCTTCGTGCGC
RCCR_SG30_SABUF//ALTAR84/AE.SQ      AAGAATTGCCGCAAGCCCGCCCGTACCTTTCGCCGTCCCTCTTCGTGCGC
                                    ************************************* ************

RCCR_NEPAL38_CHIRYA7/ANB            AGCGCGTTCTCTCCGACGGCGGTGTTCTTCACCATTGACTGTGGGCAAGG
RCCR_SONALIKA                       AGCGCGTTCTCTCCGACGGCGGTGTTCTTCACCATTGACTGTGGGCAAGG
RCCR_TraesCS7B02G692000LC.1         AGCGCGTTCTCTCCGACGGCGGTGTTCTTCACCATTGACTGTGGGCAAGG
RCCR_SG30_SABUF//ALTAR84/AE.SQ      AGCGCGTTCTCTCCGACGGCGGTGTTCTTCACCATTGACTGTGGGCAAGG
                                    **************************************************

RCCR_NEPAL38_CHIRYA7/ANB            AGGGGAGAGCGTCTTGGAGGAGATAGTGCAGGGTCATCTTGCGTCGGTTG
RCCR_SONALIKA                       AGGGGAGAGCGTCTTGGAGGAGATAGTGCAGGGTCATCTTGCGTCGGTTG
RCCR_TraesCS7B02G692000LC.1         AGGGGAGAGTGTCTTGGAGGAGATAGTGCAGGGTCATCTTGCGTCAGTTG
RCCR_SG30_SABUF//ALTAR84/AE.SQ      AGGGGAGAGTGTCTTGGAGGAGATAGTGCAGGGTCATCTTGCGTCAGTTG
                                    ********* ***********************************.****

RCCR_NEPAL38_CHIRYA7/ANB            TGAAGGGGGTTCTTCAGATCTGGCTTGATACTTGCGCCGGTGGCACCTCG
RCCR_SONALIKA                       TGAAGGGGGTTCTTCAGATCTGGCTTGATACTTGCGCCGGTGGCACCTCG
RCCR_TraesCS7B02G692000LC.1         TGAAGGCGGTTCTTCAGATTTGGCTTGATACTTGCGCCGTTGGCACCTCG
RCCR_SG30_SABUF//ALTAR84/AE.SQ      TGAAGGCGGTTCTTCAGATTTGGCTTGATACTTGCGCCGTTGGCACCTCG
                                    ****** ************ ******************* **********

RCCR_NEPAL38_CHIRYA7/ANB            GAAATGGAAGAGGGCGAGAGGGAGATCATGGTTAGGAGGGACCGGACTGT
RCCR_SONALIKA                       GAAATGGAAGAGGGCGAGAGGGAGATCATGGTTAGGAGGGACCGGACTGT
RCCR_TraesCS7B02G692000LC.1         GAAATGGAAGAGGGCGAGAGGGAGATCATGGTCAAGAGGGACCGAACTGT
RCCR_SG30_SABUF//ALTAR84/AE.SQ      GAAATGGAAGAGGGCGAGAGGGAGATCATGGTCAAGAGGGACCGAACTGT
                                    ******************************** *.*********.*****

RCCR_NEPAL38_CHIRYA7/ANB            AAGATCGAAGTCGATCGAGGTCGACCTGACCGCGAATTTGCCGAGGATGT
RCCR_SONALIKA                       AAGATCGAAGTCGATCGAGGTCGACCTGACCGCGAATTTGCCGAGGATGT
RCCR_TraesCS7B02G692000LC.1         GAGATCAAAGTCGATCGAGGTCGACCTGACCGCAAATTTGCCGAGGATGT
RCCR_SG30_SABUF//ALTAR84/AE.SQ      GAGATCAAAGTCGATCGAGGTCGACCTGACCGCAAATTTGCCGAGGATGT
                                    .*****.**************************.****************

RCCR_NEPAL38_CHIRYA7/ANB            TTGGCCCGGATGTGTCCGGTCGCGTCATCGCTGAAATTCGTAA-------
RCCR_SONALIKA                       TTGGCCCGGATGTGTCCGGTCGCGTCATCGCTGAAATTCGTA--------
RCCR_TraesCS7B02G692000LC.1         TTGGCCCCGACGTGTCCGGCCGCGTCATCGCTGAAATTCGTAAGGCCTTT
RCCR_SG30_SABUF//ALTAR84/AE.SQ      TTGGCCCCGACGTGTCCGGCCGCGTCATCGCTG-----------------
                                    ******* ** ******** *************                 
Multiple Sequence Alignment of Partial Protein Sequences of RCCR
RCCR_NEPAL38_CHIRYA7/ANB            IDFMLQSSLHCKVPNGAIDITSLFINLNASTDAPHFVMEFIQGSPTSMVV
RCCR_SONALIKA                       IDFMLQSSLHCKVPNGAIDITSLFINLNASTDAPHFVMEFIQGSPTSMVV
RCCR_TraesCS7B02G692000LC.1         IDFMLQSSLHCKVPNGAIDITSLFINLNASTDAPHFVMEFIQGSPTSMVV
RCCR_SG30_SABUF//ALTAR84/AE.SQ      IDFMLQSSLHCKVPNGAIDITSLFINLNASTDAPHFVMEFIQGSPTSMVV
                                    **************************************************

RCCR_NEPAL38_CHIRYA7/ANB            LLDLLPRKDLALHPEYIEKYYENTEADKQRKIIEELPQARPYLSPSLFVR
RCCR_SONALIKA                       LLDLLPRKDLALHPEYIEKYYENTEADKQRKIIEELPQARPYLSPSLFVR
RCCR_TraesCS7B02G692000LC.1         LLDLLPRKDLALHPEYIEKYYENTEVDKQRKIIEELPQARPYLSPSLFVR
RCCR_SG30_SABUF//ALTAR84/AE.SQ      LLDLLPRKDLALHPEYIEKYYENTEVDKQRKIIEELPQARPYLSPSLFVR
                                    *************************.************************

RCCR_NEPAL38_CHIRYA7/ANB            SAFSPTAVFFTIDCGQGGESVLEEIVQGHLASVVKGVLQIWLDTCAGGTS
RCCR_SONALIKA                       SAFSPTAVFFTIDCGQGGESVLEEIVQGHLASVVKGVLQIWLDTCAGGTS
RCCR_TraesCS7B02G692000LC.1         SAFSPTAVFFTIDCGQGGESVLEEIVQGHLASVVKAVLQIWLDTCAVGTS
RCCR_SG30_SABUF//ALTAR84/AE.SQ      SAFSPTAVFFTIDCGQGGESVLEEIVQGHLASVVKAVLQIWLDTCAVGTS
                                    ***********************************.********** ***

RCCR_NEPAL38_CHIRYA7/ANB            EMEEGEREIMVRRDRTVRSKSIEVDLTANLPRMFGPDVSGRVIAEIR
RCCR_SONALIKA                       EMEEGEREIMVRRDRTVRSKSIEVDLTANLPRMFGPDVSGRVIAEIR
RCCR_TraesCS7B02G692000LC.1         EMEEGEREIMVKRDRTVRSKSIEVDLTANLPRMFGPDVSGRVIAEIR
RCCR_SG30_SABUF//ALTAR84/AE.SQ      EMEEGEREIMVKRDRTVRSKSIEVDLTANLPRMFGPDVSGRVIAE
                                    ***********:*********************************    

· Great variation in the Coding Sequence of Red Chlorophyll Catabolite Reductase (RCCR) was observed.
· Variation in the Amino acid Sequence of Red Chlorophyll Catabolite Reductase (RCCR): At position 204 of RCCR Protein Valine is replaced by alanine; At position 264, Alanine is replaced by Glycine; At position 275, Valine is replaced by Glycine; At position 290, Lysine is replaced by Arginine in Stay green and Non-stay Green lines  

