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Citrus clementina (NW_006262688.1; 28,528,800-28,533,800)

C.sinens_gi|566709440 AACAAAAACA AA..TGTAAT AAATAAAATT ATCATATATT TTATATATCA AAGCATGTTC TGTGTTCTCA TAAAAAAAAT GAATTATTGT CTCCGAGTTT GTGGTGAGAA ATTAAAGTAG CGAGCGAAAG ATGTTGACTG GATTGTTTCA TGCGTGGAAA TTGTTACAAA ATTTTTGTCT CAATTTGAAG GTTTACTACG AAATTTCAGG TCAAGCTAGG GTCATAATCA CCGACGCAAA CTTGCAATCA AAACGTTTAC TAAGAGTTGA CTGACTTGTA AGAGTGTCCG GTGTCCCCTC 
C.clemen_gi|567915376 AACAAAAAAA AAAATGTAAT AAATAAAATT ATCATATATT TTATATATCA AAGCATGTTC TGTGTTCTCA TAAAAAAA.T GAATTATTGT CTTCGAGTTT GTGGTGAGAA ATTAAAGTAG CGAGCGAAAG ATGTTGACTG GATTGTTGCA TGCGTGGAAA TTGTTAAAAA AAT..TGTCT CAATTTGAAG GTT.ACTAAG AAATTTCAGG TCAAGCTAGG GTCATCATCA TCGACGCAAA CTTGCAATCA AAACATTTAC TAAGAGTTGA CTGACTTGTA AGAGTGTCCG GTGTCCCCTC 
 
C.sinens_gi|566709440 TGGCATGGAT GCTAAAAGTC TTGCGCTCAA ACAAATTCAA TTAATATGCT CTTTTAAACC TTTTCAATTT CCCCACCTTT GTTTATTATT TAAAAAAAAA AAAAGATAAT ACTACTTTTG AACGATTAAT TATTGCTATA TCATCTTCAG CTAGTAGAAT CAGATAGGAT AATACTACTT TTGAACGATT AATTATTGTT GATGATTTTT TTAAGAATAA GATAGTACTA TTTTTGAACA ATTAATTATT GCTATATCAT CTTCAGCTAG TAGAATCAGA TAGTTGAATG CTATAATAAA 
C.clemen_gi|567915376 TCGCATGGAT GCTAAAGGTC TTGCGCTCAA ACAAATTCAA TTAATATGCT CTTTTAAACC TTTTCAATTT CCTCACATTT GTTTATTATT TAAAAAAAAA ...AGATAAT ACTATTTTTG AACGATTAAT TATTGTTATA .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
 
C.sinens_gi|566709440 TTTACTATAT ACACGTGCTC GTTGTGAAGT AATGATGTAA ATGCGCACCC AAAACCTTGA AAATGCAACC TTCTGTTTAA TTTATTGAAA TTCATCGTAT CCTGGGATTG CACTAACAAT GAGTGGGGAA GAATCATCAA TTCTCTCAAC TCTTCTGTTT TGTCTATTGA TCTATCTATT CACCACTGAA ACTGAAGCAA GAGAAGTACT TCAACAAACC TGTTCCTCTT CTTGTGGCGA TATCAAAAAC ATTAGCTACC CTTTTCGCCT AAAGGGAGAT CCATCGGGAT GCGGTTATCC 
C.clemen_gi|567915376 ........AT ACACGTGCTC GTTGTTAAGT AATGATGTAA ATGCGCACCC AAAACCTTGA AAATGCAACC TTCTGTTTAA TTTATTGAAA TTAATCGTAT CCTGGGATTG CACTAACAAA GAGGGGAGAA GAATCATCAA TTCTCTCAAC TCTTCTGTTT TGTCTATTGA TCTATGTATT CACCACTGAA ACTGAAGCAA GAGAAGTACT TCAACAAACC TGTTCCTCTT CTTGTGGCGA TATCAAAA.T ATAAGCTACC ATTTTCGCCT AAAGGGAGAT CCATCGGGAT GCGGTTATCC 
 
C.sinens_gi|566709440 TGAGTTCGAA CTGTCTTGCC GGAGCAACCA AACCATCCTA GAATTATTCA ATTCTGCGAT GTACTATGTA AAGAGAATTT CCTATGACGA AAGCACAATC AGTGTTGCCG ATGTTAACTT GGCCAATGGA AGCTGCGGCC TTCCATTCAC ATCTTTTCCC AGAGAAATCT TTCGCCTTAA AAACAGTCGC TATTTTTTTT .ATACCGATC GGGTTTATGC ACTTGATTAT TATAAACACC TGTACGCCTA TTTCGTGAAT TGCTCGAGGG ATCTCATTGA TCAGGCTTTT ATAAGAGTTC 
C.clemen_gi|567915376 TGAGTTCGAA CTGTCCTGCC AGAGCAACCA AACCATCCTA GAATTATTCA ATTCTGCGAT GTACTATGTA AAGAGAATTT CCTATGACAA AAGCACAATC AATGTTGCCG ATGTTAACTT GGGCAATGGA AGTTGCGGCC TTCCATTCAC ATCTTTTCCC AGAGAAATCT TTCGCCTTAA AAATAGTCGC TATTTTTTTT TATACCGATC GGGTTTATGC ACTTGATTAT TATAAATACC TGTACGCCTA TTTCGTGAAT TGCTCGAGGG ATCTCATTGA TCAGGCTTTT ATAAGAGTTT 
 
C.sinens_gi|566709440 CATGTTTGAG TGGAGGAAAT CAGTCAAATG TTTATGTTAA TTACCATGGC TCCTATGTAT CAGATTTTTC AGAGTCATGC TCGTTCGTTT CAATGGTTCC TGTACATAAT GGGAATGTGG AAAATCCTTC TTATGAAACC CTCCGAGAAT TGTTGGAGAC AGGATTCGAT CTTAGATGGT CAGTTGGATG CAGGAATTGT TATGCAGCGG CCGGTAGAGA ATGCATTAGT ACAGATAGAA CGGGAAATAT TGATTGCTTC GATTCTAGCT CAATTACAAA CAGTAAGCTT ATGCTTATAT 
C.clemen_gi|567915376 CATGTTTGAG TGGAGGAAAT CGATCAAATG TTTATGTTAA TTACCATGGC TCCTATGTAT CAGATTTTTC AGAGTCATGC TCGTTCGTTT CAATGGTTCC TGTACATAAT GGGAATGTGG AAAATCCTTC TTATGAAACC CTCCGAGAAT TTTTGGAGAC AGGATTCGAT CTTAGATGGT CAGTTGGATG CAGGAATTGT TATGCAGCGG CCGGTAGAGA ATGCATTAGT ACAGATAGAA CGGGAAATAT TGATTATTTC GATTCTAGCT CAATTACAAA CCGTAAGCTT ATGCTTATAT 
 
C.sinens_gi|566709440 GTGCTTACAA ATAAATGGAG ACTCTTTTAT TTAATGTTTT CAATCTTAAT CTTTTACGTA TTTAAGAATT TGTGGACAAT CTCTAAAAGA G......... .......... ......TATG TATACCTGTT TGACCCTTAA TATCTTTT.. ....GCACTT TTGCAGGCTT TGCAGGATGC CACATCGCAC AAGGAGTATT CGGAAAATTT ATTTGCTACC AACAACTTTT GACACGTAAC AAGCCTAT.. .......... .......... .......... .......... .......... 
C.clemen_gi|567915376 GTGCTTAAAA ATAAATGGAG ACTCTTTTAT TTAATGTTTT CAATCTTAAT CTTTTACGTA TTTAAGAATT TGTGGACAAT CTCTAAAAGA GAATTTGTGG ACAATCTCTA AAAGAGTATG TATACCTGTT TGACCCTTAA TATCTTTTTC TTTTGCACTT TTGCAGTCTT TGCAGGATGC CGCATCGCAC AAGGAGTATT CAGAAAATTT ATTTGCTACC AACAACTTTT GACACGTAAC AAGCCTATTG TCACGGACCG CAATCGTGGC ACCCAAATTA TGCGCTTGTA CGCTAGTGTC 
 
C.sinens_gi|566709440 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
C.clemen_gi|567915376 GATGATGGTT GTGCTGATTG TTGGAGACGT GCTTCAGGAA TGTGTGTGTG GGGAATACAA TGCCCTAGAC TCTTTGGAAT TCAGGCAGGC CGACCTGGTT GAGTTTGGGG AGCTTGTCGC TAGTCAAAAA CTTAACGCTG AAAAGGGGTC TAGGAAAATC TTGACACACA CTGGTTGGGA ACTGAGGTCG TTCTCCTGAC GAGCCCAAGG CAGGGCGAAA CCAGTCGACA TTGTGCCACT TCCTCTAGGC TTACTCTCGT AGTATGGGAT GCGAGAGTGC CGCACGGGTT CGAAACCTCT 
 
C.sinens_gi|566709440 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
C.clemen_gi|567915376 CGTCCCGTGA CAAATGGTAT CAGAGCCGCG CTTGTCATCT CGCGAAGCCC TCGTTGTGAG CTCGCCAAGC GCTCCAATGC CGCACCTCGC AGGTCCCCAC TCTTTCAGAC ACAAGGGTCG ACAAGTGGGA TGAACAGGCA GGTTCTCACA CCCCCAAGCA TTCGCACTAA GTGGATAGTG TCTGCACGCG GGTCCTCTCC ACGGATCGAG GACGAGTAGG CAGGGAGTTC ATGGGTTGAG ATTGGCAAGC CGATCTTCAC GTTTTCGCAC AGAAGTGCAC ACTTGCGAGG CGTACTCTTC 
 
C.sinens_gi|566709440 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
C.clemen_gi|567915376 ATGCACGAGG ACGTGCATGG TTATGGCGGT GGGAGAATGT CACGGACCGC AATCGTGGCA CCCAAGTTAT GCACTTATAC GCTAGTGTCG ATAATGGTTG TGCTGATTGT TAGAGACGTG CTTCAGGAAT GTGTGTGGGG AATACAATGC CCTAGACTCT TTGGAGTTTA GGCAGGCCGA CCCGGTTGAG TTTGGGGAGC TTGTCGCTAG TCGAGGACTT AACGCTGAAA AGGGGTCTAG GAAAATCCTG ACGCACACTG GTTGGGAACT GAGGCTGTTC TCCTGACGAG CCCAAGGCAG 
 
C.sinens_gi|566709440 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... ...GCTTACA TATCTTAGAT CCTGCGTTTG TTTTTGTTGG TGTTAAAGTG ATGGCCTTAT GCGATTTGTT TATTTATTCT CCAATCTTGT GCTTAATATA TAACTTT... .TCTGAATCA TCTCTCAGAG TATGTATGTA TAAAGCCTAA TCTTTTTTCC TCGGCCCGCA GTTTCCTACA AACTCCCGCC ACTTTACGGC 
C.clemen_gi|567915376 GGTGAAACCA GTCGACATTG TGCCACTTCC TCTAGGCTTA CTCTCGTAGT ATGGGATGCA GGAGTGCCGC ACGGGTTCGA AACCTCTCAT CCCATGACAC TATGCTTACA TATCTTACAT CCTGCGTTTG TTTTTTTTGG TGTTAAAGTG ATG.CCTTAT GTGATTTGTT TATTTATTCT CCAATCTTGT GCTTAATGTA TAACTTTAAT TTCTGAATCA TCTCTCTGAG TATGTATGTA TAAAGCCTAA TCTTTTTTCC TCGGCCTGCA GTTTCCTACA AACACCCGAC GCCC...... 
 
C.sinens_gi|566709440 AGGCTCGAAT GGTTACTGTT AGGTATGGTT TCCTGGCTGG AATGCCTGTT CTTGTTATTT CGAATTCAGC TACTTACCTA GAATCAAACT TCCTTGTTTC CAGACGGTGC ATTCGTGTAT CTTACAATTA CTCGGTTCAT CCTTGGTTCA ACAGTTTTAC TTGTGTTCCT TATCCACAAA TACAGAACGA CATTGAAAAC AATTGATAAT ATTGAGAAAT TTCTGCGTAA CCAGCAATCG TGGATGCCTA AAAGGTACTC TTACCCTCAG ATAATTGCCA TGACAAACCA CTTCACTCAT 
C.clemen_gi|567915376 ...CTCGAAT GGTTACTGTT AGGTATGGTT TCCTGGCTGG AATGCCTGTT CTTGTTATTT CGAATTCAGC TACTTACCTA GAATTAAACT TCCTTGTTTC CAGACGGTGC ATTCGTGTAT CTTACAATTA CTCGGTTTAT CCTTGGTTCA ACAGTCTTTC TCTTGTTCCT TATCCACAAA TACAGAACGA CGTTGAAAAC AATTGATAAT ATTGAGAAAT TTCTGCATAC CCAGCAATCA TGGATGCCTA AAAGGTACTT TTACCCTGAG ATAATTGCCA TGACAAACCA CTTCACTCAT 
 
C.sinens_gi|566709440 AAATTAGGCC AAGGTGGCTT TGGTTCAGTT TATAAAGGAC AGCTTCAGAC TGGTGGCTTG ATTGCTGTTA AGATGCTGGA GAACTCCAAG TTCAGTGCGG AGGAATTCAT CAATGAAGTT TCAACAATTG GTAGAATTCA CCACGTTAAT GTAGTCCAGC TATTGGGGTT CTGTTCCGAG GGATCCAAAC GGGCACTTGT CTACGAGTAT ATGCCTAATG GATCACTCGA TAGGCATGTC TTTCCCAAGG AGAGTAGAGG CCAATCTCTT TGTTGGGAGA AACTCCACGA AGTTGCTTTA 
C.clemen_gi|567915376 AAATTAGGCC AAGGTGGCTT TGGTTCAGTT TATAAAGGAC AACTTCACAC CGGTCGCTTG ATTGCTGTTA AGATGCTGGA GAACTCCAAG TTCAGTGCGG AGGAATTCAT CAATGAAGTA TCAACAATAG GTAGAATTCA CCACGTTAAT GTGGTCCAGT TATTGGGGTT CTGTTCTGAG GGATCCAAAC GCGCACTTGT CTACGAGTTT ATGCCTAATG GATCACTCGA TAGGCATATC TTTCCTAAGG AAAGTAGAGG CCAATCTTTT AGTTGGGAGA AACTCCACGA AGTTGCTTTA 
 
C.sinens_gi|566709440 GGAACTGCCC GTGGGATCGA GTATTTACAC AACGGATGTG ATGTCTGCAT TCTTCATTTC GACATTAAGC CTCACAACAT CCTTCTAGAT CATAATTTCA TCCCAAAGGT CTCAGATTTC GGCCTTGCAA AGTTTCATCC CAAGGAAAAT GATTTTGTGT CCATCAGTGC CACAAGAGGA ACCATAGGAT ACATAGCACC TGAGCTGATT TCAAGGAATT TTGGAACTGT TTCTTGCAAG TCAGATGTTT ACGGTTTTGG GATGGTGTTG TTGGAAATGG CTGGAGGAAG AAGGAATTCC 
C.clemen_gi|567915376 GGAACTGCCC GTGGGATGGA GTATTTACAC AATGGATGTG ATGTCTGCAT TCCTCATTTC GACATTAAGC CTCACAACAT CCTGCTAGAT CATAATTTCA TCCCAAAGGT CTCAGATTTC GGCCTTGCAA AGTTTCTTCC CAAGGAAAAT GATTTTGTGT CCCTCAGTGC CACAAGAGGA ACCATAGGAT ACATAGCACC TGAGTTGATT TCAAGGAATT TTGGAACTGT TTCTTGCAAG TTAGATGTTT ACGGTTTTGG GATGGTGTTG TTGGAAATGG CTGGAGGAAG AAGGAATTCC 
 
C.sinens_gi|566709440 AATATGAATG CAACTCGTTC AAGCAAAGCA TATTTCCCAT CTTGGGTATA TGACCAATTA AATAAGGGAG GTGATTTAGA GCTTCAGAAT GTTACTGAAA TTGAATCCAT GATAGCAAGG AAACTGTGTA TGATTGGTTT GTGGTGTATT CAGGTGAAGG CAGCAGATCG CCCCTCTATG ACAAAAGTTT TGGAGATGCT AGAAGGGAGT ATTGACGATT TGCAAATGCC TCCTAGACCT TTCTTCTCTT CTTCTCGACA TATCTCCGGA ACTGGAAGAG AGATTGAATC AGATTCTTCA 
C.clemen_gi|567915376 AATATGAATG CAAGTCGTTC AAGCAAAGCA TATTTCCCAT CTTGGGTATA TGACCAATTA AATAAGGGAG GTGATTTAGA GCTTCAGAAT GTTACTGAAA TTGAATCCAT GATAGCAAGG AAACTGTGTA TGATTGGTTT GTGGTGTATT CAGGTGAAGG CAGCAGATTG CCTCTCTATG ACAAAAGTTT TAGAGATGTT AGAAGGGAGT ATTGACGATT TGCAAATGCC TCCTAGACCT TTCTTCTCTT CTT...GACA TATCTCCGGA ACTGGAAGAG AGATTGAATC AGATTCTTCA 
 
C.sinens_gi|566709440 GCAGAGTTGT TAGTTTCTGA ATCAATGGAG GAATGTTCTT TCAATGATAG TTATGTTTAA TTTTTGCCAA GGATGAATGT AAAATAAATA AATAAATAAA TAATAGATTG CAATGACAAA CGTTCTCTAT CTTCTTCTTG TTTTATCTCG CATTGAAACT TAATGCATAT ATTTGTGAGT GCAAGCTAGT TTAGTAGTTG AAATCTCCTA CTCATATAGG TGGCAATATG ATTTAATTAG ACGTGCGCTA CGCTTTAAAA AGAAAATAAA AGTCTCTCGC ATTGATTACA AACACTGGAT 
C.clemen_gi|567915376 GCAGAGTTGT TAGTGTCTGA ATCAATGGAG GAATGTTCTT TCAATGATAG TTTTGTTTAA TTTTTGCCAA GGATGAATGT AAAATAAATA AATAAAT... .AATAGATTG CAATGACAAA GGTTCTCTAT CTTCTTGTTG CTTTATCTCG CATTGAAACT TAATGCATAT ATTTGTGAGT GCAAGCTAGT TTAGTAGTTG AAATCTCCTA CTCATATAGG TGGCAATATG ATGTAATTAG ACGTGCGCTA TGCTTTAAAA AGAAAATAAA AGTCTCTCGC ATTGATTACA AACACTGGAT 
 
C.sinens_gi|566709440 AGGAGTTGGA AATTTTATTC CATATTTTTA TCACACATTG AAAATCGATC ACAAAAAAAC CAAGTCTACA CCTTCATTCA GCCTATTCTT ATAATTGCTG TCCACAAATG TCATGGAGGA CTAGTCTCTT GTGGGGTTGC CATTGACTTA AATAAAATGC ATTTTAGCCA TCCAAA.... ...AATGAGT GTCATTTGCT CTTTCACATT AAGATATATA TCCTCAACCA AGAAGGAAGA GTTATTAATA TTACACGAAA AAGCATCCCT ATTTCTCAGT TTCTCCATGT CACCTGTGCT 
C.clemen_gi|567915376 AGGAGTTGGA AATTTTATTC TGTATTTTTA TCACACATTG AAAATTGATC ACAAAAAAAC CAAGTATACA CCTTCATTCA GCCTATTCTT ATAATTGGTG TCCACAAATG TCATGGAGGA CTACTCTCTT GTGGGGCTGC CATTGACTTA AATAAAATGC ATTTTAGCCA TCCAAATTCC AAAAATGAGT GTCATTTGCT CTTTCACATT AAGAAATATA TCCTCAACCA AGAAGGAAGA GAGATTAATA TTACACGAAA AAGCATCCCT ATTTCTCATT TTCTCCATGT CACCTGTGCT 
 
C.sinens_gi|566709440 TAGTTTAATC CTCTTCCTTC TCTTTCCTTA CACCGAAGCC AAAACTTCAG AAGGAAACAA TGATACAAAT ATTTATGAAT TTTGTCAGCC AACAACATGC AGCACGAAGG GACCAAATAT CAGATTTCCC TTTAGACTCA AAACTCAAAC TATCTCTTGC GGTCTTGAAG GGTTTGAATT ATCATGCTTA AACAACAAGA CAGTGTTGCA CCTTCCTTCC TCTGGCGATT ATTATGTGCA GGACATTTCT TATCTTCACA GCAGAATTAC CATTATGGAT GTACATGAGT CCAC 
C.clemen_gi|567915376 TAGTTTAATT CTCTTCCTTC TCTTTCCTTA CACAGAAGCC AAAACTTCAG AAGGAAACAA TGATACAAAT ATTTATGAAT TTTGTCAGCC AACAACATGC AGCACGAAGG GACCAAATAT CAGATTTCCC TTTAGACTCA AAACTCAACC TATCTCTTGC GGTCTTGAAG GGTTTGAATT ATCATGCTTA AACACCAAGA CAGTGTTGCA CCTTCCTTCC TCTAGCGATT ATTATGTGCA GGACATTTCT TATCTTCACA GCAGAATTAC CATTATGGAT GTACATGAGT CCAC 
 

A

B

Citrus sinensis (NC_023047.1; c9,989,000-9,984,900)

ACTTTTGACACGTAACAAGC

TGAAAACTGTGCATTGTTCG

GCTTACATATCTTAGATCCT

CGAATGTATAGAATCTAGGA

GCTTACATATCTTACATCCT

CGAATGTATAGAATGTAGGA

5’

3’

3’

5’

3’

5’

Additional �le 9



Additional file 9.

A retrozyme insertion in the genome of C. clementina is absent from the orthologous 

region in the genome of C. sinensis. a Comparative analysis of two orthologous 

genomic regions of around 5kb from C. clementina and C. sinensis revealed the 

presence in the former but not in the latter genome of a typical retrozyme element (not 

to scale) flanked by the Target Site Duplications (TSDs, in grey letters). The position of 

hammerhead ribozymes, the primer binding site, and the polypurine tract are indicated.

b Sequence alignment of the two orthologous genomic regions of C. clementina and C. 

sinensis. Differences between both sequences are highlighted in red color. The sequence 

corresponding to the genomic retrozyme is underlined.


