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Citrus sinensis (NC_023047.1; ¢9,989,000-9,984,900)
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S A CTTTTGACACGTAACAAGC CTAT GCTTACATATCTTAGATCCT I
N TGAAAACTGTGCATTGTTCG GATA CGAATGTATAGAATC TAGGA

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

TGGCATGGAT
TCGCATGGAT

TrTACTATAT

AT
TaaGTTCGAR
TGAGTTCGAR

CATGTTTGAG
CATGTTTGAG

GraCTTACAA
GTGCTTAARA
GATGATGGTT
Forery
NICEACEAGS
COTGARACER
AcaeTCGART

cTcGaRT

ey

RA. TGTAAT
AMAATGTAAT

GeTanaAGTC

GCTAAAGGTC TTGCGOTC)

AcaceTecTC
'ACACGTGCTC
creTerTace
creTecTace
TGGAGGARAT
TGGAGGARAT
ATAMATGGAG
ATAAATGGAG
GIGCTGATTG
CAANTGSTAT

ACGIGEATGE

GICCACATIC

GerTACTGTT
GeTTACTGTT

AAGGTGGCTT TGS
GraserT

rTAGGCC
AAATTAGGCC AAG

aaaacTacee
GaAACTGeCe

AATATGAATG
AATATGAATG

acaGaGTTGT
GCaGAG:

AGGAGTTGGA
'AGGAGTTGGA

TAGTTTARTC
TAGTTTAATT

GTGGGATCGA
GTGGGATGGA

carctosTTC
carcTesTTC

TAGTITCTGA ATCAATGGAG GAATGTICTT TCAA:

CAGTGTCTGA

AnrTTIATIC
AATTTTATIC

crerrecrre
crerrcerte

BAATAAAATT
BAATARAATT

‘TrGCGeTCAR
Ty

GracTeARGT
GricTTAAGT

caageaacea
AGAGCARCCA
cacTCANATG
CGATCARATG
ACTCTTTTAT
ACTCTTTTAT
TRGGAGACET
CAGAGG

TIATGGCGGT.

TOOCACTICE

AGGTATGGTT
'AGGTATGGTT

oracacTT
TeGrICAGTT

ararTTACAC
GraTTTACAC

ARGCARAGER
ARGCAARGEA
RTCAATGGAG

camaTrTITA
TGTATTTITA

TerracerTa
errIcerTA

ATCATATATT
ATCATATATT

ACAAATICAA
ACAAATTCAA
ARTGATGTAR
ARTGATGTAA
ARccaTceTA
AACCATCCTA
TrTATGTTAR
TITATGTTAR
TTARTGTTIT
TTARTGTTIT
GOTTCAGGAR
CHRGICATCE

GRGAGRATGE

TCTAGGSTTA

TecTaGeToG
TCCTGGCTGG

TATAAAGGAC
AT

ARCGGATGTG
'AATGGATGTG

TATTTCCCAT
TATTICCCAT
GRATGTTCTT
TCACACATTG
TCACACATTG

caccamncee
cACAGAAGEC

TraTaTATCA
TTATATATCA

TrAATATGCT
TTAATATGCT

ATGCGeACCe
‘ATGCGeACCE
GanTTATTCA
GAATTATTCA

TraCcATOGS
TTACCATGGS

caaTcrTART
caaTCTTART
TGIGTGIGIG
OGRS

CACGEACEEE

CRCRGATAGT
AATGCCTGTT
RATGCCTGTT
AccTTCAGAC

CACAC

ATGTCTGCAT
‘ATGTCTGCAT

cracaeTATA
Cr1GaeTATA
\1GATAG
TCARTGATAG

AARATCGATC
AARATIGATC

AARACTTCAG
RARACTTCAG AAGS

ARGCATGTTC
RAGCATGTTC

crrrTARace
crrTTARACe

ARARCCTTGA
ARAACCTTGA

ATTCTGCGAT
ATICTGCGAT

TCCTATGTAT
TCCTATGTAT

crrTTACGTA
CTTTTACGTA
GOGAATACAR
TEGTGIGAG

ARCGTGGE

ATCCCATGEA
crrerTATTT
crrGrTATTY
TeGTCGCTTG
ceeTcecTTe

TCTTCATTTC
TCCTCATTTC

TGACCAATTA
TGACCAATTA

TTATGTTTAA
TTITGTTTAA

ACARAAAAAC

TararTCTCA
TaTGTTCTCA

TrrTCAATIT
TTTICAATTT

ARATGCAACC
ARATGCAACC

GTACTATGTA
GTACTATGTA
cagarTTTIC
cagaTTITIC
TTTAAGARTT
TTTAAGARTT
TGECCTAGAE
CHCGEEANGE
COCAAGTTAT
GEAGTEECEE
caanTTCAGE
CGAATTCAGE
ATTGCTGTTA

ATTGCTGTTA

rTARGe
GACATTAAGC

AMTAAGGGAG G

ARTAAGGGAG
TrrTIGCCAR

TARAAARART

TAAAAARA.T GAATTATTG!

ceceacerrr
cercacaTTT

TTCTOTTTAA
TICTGTTIAA

AAGAGARTTT
'AAGAGAATTT

AGAGTCATGC
AGAGTCATGC

TeTGGACART
TGTGGACART
TCTTTGGART
GEACCANTGE
GEACTIATAC

ACCEGTTCEA

TACTTACCTA
TACTTACCTA

TSD

I 7\ C T TTTGACACGTAACAAGC CTAT
N TGAAAACTGTGCATTGTTCGGCATA

GaaTTATIGT
T

rrTaTTATT
GrrTATTATT

TTTATTGAAR
TTTATTGAAA

coTaTeace
CCTATGACAR

TcaTTCGTTT
TeGTTCGTTT
CTCTARAAGA

CTCTARAAGA

TCAGGCAGRE

CaEAGEAC

GETAGIGICS

AACCTCTCAT

GAATCARACT
GRATTAAACT

AGATGCTGGA GAAS

‘AGATGCTGGA

cacaacar
CreacaRCAT

T7TAGA
GTGATTTAGA

GaaTGARTGT

TTTTIGCCAR GGATGAATGT

canGTCTACA

ACARAAAAAC CAAGTATACA

ARGGARACAA
GRAACAA

TGATACAAAT
TGATACAAAT

cerreaTzca
cerreaTTca

ATTTATGAAT
ATTTATGART

crecans
GRACTCCARG

correTAGAT

CCTGCTAGAT CAf

GeTTCAGAAT
GCTTCAGAAT

ARAATAAATA

ARAATARATA AAT

GeeTarTCTT
GeeTaTTeTT

TT1GTCAGEC
TrTGTCAGCC

crccaagrrr
cricaacrTT

TAARAAAARA
TAARARAARA

TTCATCGTAT
TTARTCGTAT

AAGCACAATC
AAGCACAATC
caaTaaTTee
caRTGaTTCC
G
GAATTICIGE
CGACCIGATT
P
ATANTGEIG

CECATGACHE

rcerTeTTIC
ncerTeTTIC

TTCAGTGCGG.
TTCAGTGCGE

caTanTTICA
CAATTTCA

GTTACTGAAA
GTTACTGAAA

ARTARATAAA
CARAT

ATAATTGCTG
ATAATTGGTG

AacARCATGE
‘AACARCATGS
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GTGGTGAGAA
GTGGTGAGAA

AAAAGATAAT
AGATAAT

ATTARAGTAG CC

ATTARAGTAG

AcTacTTTTG
ACTATTTTTG

CCTGGRATTG CAS

CCTGGRATTG
AcTeTTGCCG
ArTGTTGCCG
TGTACATAAT
TGTACATAR!
ACRRTCTCTA
GAGTTIGEEE
TEFTCAGAG
TECTGATTGE.
GoTTACA
TAIGCTTACA
caGACGaTGC
CAGACGGTGC

AGGRATTCAT
AGGAATTCAT

TCCCARAGGT CTCAGA!

TCCCARAGGT

TTGARTCCAT
TTGRATCCAT

TAATAGATIG
RATAGATTG

TCCACARATG
TCCACARAY

AGCACGAAGG
'AGCACGAAGG

\CTARCART
CACTAACAAA
ATGTTARCTT
ATGTTARCTT

GGGARTGTGG

T GGGARTGTGG.

£
ARAGAGTATG
AGCTTGTCEE
ACRAGEGHCS

TAGAGACETS

TATCTTAGRT
TATCTTACAT

ATTCGTGTAT
ATTCGTGTAT

CAATGAAGTT
CANTGARGTA
rrac
creaGaTTTC

GATAGCANGG

GATAGCAAGG AAACTGIGT!

caaTGACARA
CAATGACARA

TcATGGAGGA
TCATGGAGGA
GACCAARTAT
GACCAARTAT

GAGCGANAG
CGAGCGARAG
AACGATTAAT
AACGATTAAT

GAGTGGGGAR

ATGTTGACTG
ATGTTGACTG

TATTGCTATA
TATIGITATA

GanTCATCAR
TCATCAR

GAGGGGAGAR GAR'

GGCCARTGGA
GGGCAATGGA

AnantceTTC
ARARTCCTTC

TATACCTGTT
TATACCTGTT
TAGICARAAA.

ACAAGIGGGA.

CEICAGGRAT

cerecerrTa
cereeaTTTG

crTAcAATTA
CTTACAATTA

TCARCAATTG
TCARCRATAG

aaceTTGCAR
GGCCTTGCAA

ARACTGTGTA
N

cerrczemar
GaricTcTaT

craczererT
cracterert

cacaTTTCCC
cacaTTTCCC

aceTeeseee
AGTTGCGGCC

TTATGAAAC
TTATGAAACC

TGACCCTTAR
TGACCCTTAA
CITAMCGCTG

TEAACAGGEA.

[

TrrTICTIGG
TTTTTITIGE

crccaTTCAT
CTCGRTTTAT
I

GTAGAATTCA

acTTTCATCC
acrTTCTTCC

TaATTGGTTT
TGATTGGTTT

crrerTere
crTCTTGTIG

GT6GGGTTGC
GT6GGGETGE

TTTAGACTCA

T

aTrarTIca
GATTGTTGCA
TeaTcTTCAG
TrcTeTcane
TICTCTCARE

TrCCATICAC
‘TICCATICAC

‘C CTCCGAGART
CrCCGAGART

azcrrTT
TATCTTTTIC

ARAAGRGATC
GETCHCACH

AATACAATGE

TeTTARAGTG
TGTTARAGTG

cerraaTTca
cerraeTIcA

TANT
CCACGTTART

CARGGARAAT
CARGGAAAAT

GTeeTGTATT
GrocTeTATT

TrrTATCICE
crrmaTcTcs

caTraacTTa
caTTGACTTA

AARCTCARAC
TCARCC

TTTAGACTCA ARAC

TGCGTGGARA
TGCGTGGARA

cTAGTAGAAT
TeTTCTOTTT
TCTTCTGTTT
ATCrITICCT
atcrrrTCCe
TGTTGGAGAC
TTTTGGAGAC
aeacr:
TTTIGEACTT
TAGGARAATC
CEECRAGER.

CETAGACTCE

ATGGCCTTAT
ATG.COTTAT

acaGrTTTAC
AcAGTCTTIC

GTAGTCCAGe
GrceTCeacT
GaTTTTGTGT
GATTTTGTGT
CAGGTGANGG
CAGGTGAAGG

caTTGARACT
CATTGARACT

ARTAABATGC ATTI

AATAAAATGC

TaTCTCTTGE
TATCTCTIGE
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TrGrTACARA

TIGITAZARA AXT

caGaTAGGAT
ToTCTATIGA
TeTCTATIGA

AGAGARRTCT
AGAGAARTCT

AGGATTCGAT
'AGGATTCGAT

TracagacTT
‘TrGCAGTCTT
TRGACACACA

TRCGCACTAR.

TICGAGTTTA
GeaaTrTaTT
GIGATTTGTT
‘TrorerTcer
merrGrTCeT

TATTGGGGTT
TATTGGGSTT

ceaTcacTee
cecTeaGTae

cAGeAGATCG.
CAGCAGATTG
TAATGCATAT
TAATGCATAT

TTAGCCA
ATTTTAGCCA

GoTCTTGANG
GeTCTTGARG

TSD

CTATGCTTACATATCTTACATCCT I
GATACGAATGTATAGAATGTAGGA N

arTrITGTCT
1cr

AnTACTACTT

TCTATCTAT:
TCTATCTAT:

T
53
TTCGCCTTAR
TTCGCCTTAA
cTTAGATGGT
CTTAGATGGT
TGCAGGATGC
TGCAGGATGC
CIGGTIGGGA

GTGGATAGHS

GEEAGGEEER.
TATTIATICT
TATTTATICT
TATCCACAAA
TATCCACAAA
creTTCCGAG

TGTTCTGAG

CACAAGAGGA
CACRAGAGGA

cccerenat
ceTeTeTaTe

ATTIGTGAGT
ATTIGTGAGT
TCCARA.

TCCARATTCC

GeTTTGARTT
GGTTTGARTT

CARTTTGAAG
CARTTTGAAG

TrGAACGATT
caccacTeRA
CACCACTGAA
AAACAGTCGC
AARTAGTCGE

CAGTTGGATG
CAGTTGGATG

erTIACTACG

GTT.ACTAAG ARATTT

anTTATIGTT

ACTGAAGEAR
ACTGAAGCAR

TazTTTTTIT
TATTTTITIT TA1

CAGGARTTGT
CAGGARTTGT

CACATCGCAC AAGGAGTATT

CacaTCGeAC
ACTGAGRTCE
TERGEACGES

TGRS

coanteTTGT
coanTCTTGT

TACAGAACGA
TACAGAACGA

GGATCCARAC
GGATCCARAC
ACCATAGGAT
ACCATAGGAT

ACAARAGTTT
ACRARAGTTT

GoARGCTAGT
GCAAGCTAGT

ARTGAGT GTCATS

AARARTGAGT

ATCATGCTTA
ATCATGCTTA

AAGGAGTATT
TICTCCTGAC
CERCCACHCE

TECGEEAGE
GeTTARTATA
GCTTARTGTA
caTTGARRAC
COTTGRARAC

GeseacTTGT
GoceacTTeT
AcaTaceace
'ACATAGCACC
TGGAGATGCT
TAGAGATGTT
TTAGTAGTTG
TTAGTAGTTG

Traer
GTeATTTGET
ARCRACAAGA
RACACCAAGA

ARRTTTCAGE
CAGG

GaTGaTTTTT

GaGRAGTACT
GAGRAGTACT
ATAccaaTC
\TACCGATC

TATGCAGCGG
TATGCAGCGG

CGGRRRATTT
CAGRRRATTT
GAGCCCARGG
ACCCRICEAG
TG
TanCTTT

TARCTTTAAT
AATTGATAAT
AATTGATAAT
cTACGRGTAT
cTaceAGTTT

TGAGCTGATT
TGAGTTGATT

AGANGGGAGT
'AGRAGGGAGT

AnnzCTCCTA
AARTCTCCTA

crrTcacarr
crrTcacaTT

caGTeTTGCA
CAGTGTTGCA

TCAAGCTAGG

TTARGAATAA

TeARCARACC
TCAACARACE

coeTTTATGE
GaGTTTATGE
CCGOTAGAGA
CCGGTAGAGA
arTIGCTACC
ATTIGCTACE
CAGGGCGARA
CACGAGTAGS
TCACEACTE
TCTGART
TTCTGAATCA
ATTGAGAAAT
ATTGAGRAAT
ATGCCTAATG
ATGCCTARTG

GTCATCATCA
GATAGTACTA
TeTTCCTCTT
TGTICCTCTT
ACTIGATTAT
ACTTGATTAT
ATGCATTAGT
ATGCATTAGT
AacaacrTTT
‘AACAACTTTT
CCAGTCGACA

CAGEGAGI

AACGETGARA.

'CA TCTCTCAGAG
TCTCTCTGAG

TTCTGCGTA
TTCTGEATAC

GATCACTCGA
GATCACTCGA

1T TIGGAACTGT

TcAAGaAA:
TCAAGGAATT

ATTGACGATT
ATTGACGATT

CTCATATAGG TGGCAATAS

CICATATAGG

AMGATATATA
AAGAAATATA

cerreerTee
cerreerTee

TTGGARCTGT

TacARRTGCC
TGCAARTGCC

6
TGGCARTATG

‘ToCTCARCCA
TCCTCAACCA

TCTOGCGATT
TCTAGCGATT
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ccaacacana
TCGACGCARA

TrTTIGAACA
crTeTcecea
crrGTGeCGA
TATARACACC
TATARATACC

ACAGATAGAR
ACAGATAGRA

GacACGTARC
GACACGTARC
TRGTGECACT

AIGEETIGAS

ARG

TATGTATGTA
TATGTATGTA

CoAGEARTCG
CCAGEARTCA

o1c
TAGGEATATC

TICTTGCARG
TICTTGCARG

TCCTAGACCT T

TCCTAGACCT

cTTGCAATCA

CTTGCARTCA ARACATTT:

ATTAATTATT
TATCARARAC
TATCARAR. T
TGTACGCCTA
TGTACGCCTA
CogGARATAT
CGGGARATAT
AnccemaT

‘AAGCCTATIG
TCCTCTAGGE

ATIGECANGE

GAARATCERS

TAARGCCT
TAAAGCCTAA

TGGATGCCTA
TGGATGCCTA

TTTCCCARGG.
TTTCCTARGE
TcAGaTGTTT
TTAGATGTTT

TrcTCTT
rrcTICTCTT

ATTTAATTAG ACGTGCGCTA

ATCTAATTAG

AGAAGGAAGA
AGAAGGAAGA

ATTATGTGCA
ATTATGTGCA

'ACGTGCGCTA

GTTATTARTA
GAGATTAATA

caacaTTICT
GRACATTTCT

AaRCeTTTAC
raC
GeTaTaTCAT
ATTAGeTACE
ATAAGCTACK
TTTCGTGART
TTTCGTGART
TeaTTGCTIC
TGATTATTIC
TCACGEACEE
TTACTCICET

CEATCHICAC

ACGEACAEG

AR TCTTTTTICC
reTrTITICC

AnRGGTACTC
AARGGTACTT

AGAGTAGAGG C
AAAGTAGAGG CCAATCTTTT AG:

GAGS

aceeTTTIGE
ACGRTTTTGE

crrcTcaaca
crr

coeTTTARAR
TGCTTTARRA

TTACACGARA
TTACACGARA

TaTCTTCACA
TATCTTCACA

TAAGAGTTGA
TAAGAGTTGA

crreaceTaG

crrTIcseeT

C aTrTICGCCT

TGCTCGAGEG
TGCTCGAGGG

GaTTCTAGET
GaTTCTAGET
CRATCGTGAE
AGTATGGGAT
GTRCGEAC
GHTGAGANE.
TcaaceoaeA
TCGGCCTGCA
TTACCCTCAG
TTACCCTGAG

‘cantcTCTT

GATGRTGTTG T

GATGRTGTTG

TATCTCCGGA
TATCTCCGGA

AGAAAATARA
'AGAARATARA

Aacearceer
‘AAGCATCCCT

GeAGARTTAC
GCAGARTTAC
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craacTTGTA

CTGACTTGTA AGAGTGTCY

TAGAATCAGA

AGAGTGTCCG
ca

TAGTTGAATG

AAAGGGAGAT CC)

ARAGGGAGAT
ATCTCATIGA
‘ATCTCATTGA
CAATTACAAR
CAATTACAAA
ACCCARATIA
GCGAGAGTGE

AGAAGGEAE

GAGGEAGTEC

arrncoTaca
GrrrcoTaca

ATAATTGCCA
ATAATTGCCA

TGTTGGGAGA
TTGGGAGA

GGAARTGG

ATCGGGAT
CCATCGGGAT
‘TcAGeeTTTT
TCAGGCTTTT
caGTARGETT
cceTARGeTT
TECGCTTGTA
CRCACGRGTT
AAGEEAGS
TCETGACEAG
BAcTCCCaee
‘BACACCCGAC
TGACARACCA
TGACAARCCA
ArcTCCACGA
AacTceacen
CTGGAGGARG

TTGGARATGG CTGGAGGAAG

ACTGGAAGAG
ACTGGAAGAG

AgTCTCTCRS
AGTCTCTCRS

arrICTCAGT
arTTCTCATT

CATTATGGAT
CATTATGGAT

AGATTGAATC

arercecere
GreTcccere

craTARTARA
GeserTaTce
GegerTATCe

ATAAGAGTTC
ATAAGAGTTT

ATGCTTATAT
AGCTTATAT
CRCTAGTGTC
COARACCTCT
CERACTETIC

COCAAGGEAG
AcrTTACGGC
acce

crrcactear
crrcacTeaT
AGTTGCTTTA
‘AGTTGCTTIA

AAGGAATTCC
AAGGAATTCC

AGaTTCTTCA

AGATTGAATC AGATTCTTCA

ATTGATTACA
ATTGATTACA

TTCTCCATGT CACCTGTGC!

T7CTCCATGT

GTACATGAGT
GTACATGAGT

AACACTGGAT
RACACTGGAT

™
cacereTGeT

ceac
ceac
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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 Skb 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.



