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ABSTRACT

The rice (Oryza sativa) is part of the Poacea family and is one of the most important crops in
the world. In this project, the presence of synteny in the clusters involved in the biosynthesis
of secondary metabolites is known in the rice plant with 11 different species of Oryza and 3
related species. Genome sequences of all studied species were received from the NCBI
database, and then the genes involved in the biosynthesis of secondary metabolites, which
were located in the specific clusters were retrieved from the planti smash database. All genes
were selected to align against 13 other species to identify sequences which similar to rice gene
clusters using blastn tools. To map the genes of each species with the genome of the same
species, gmap software was used. In the last step, gene blocks with synteny were identified
using MCScanX software. According to the results, the existence of synteny in the clusters
was proven in O. rufipogom, O. punctata and O. sativa indica species. After identifying the
common regulatory factors of gene clusters, it is possible to regulate the expression of all gene
clusters simultaneously to produce more content for the final products. On the other hand, due
to the Co-inheritance of the genes located in each cluster, it could be possible to transfer

desirable gene clusters by producing substitution lines that carry that gene cluster.
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BAS73036.1 cytochrome P450 (CYP72C)-like

BAS73039.1 inactive protein kinase SELMODRAFT_ 444075
BAS74819.1 cytochrome P450 94B3

BAS74821.1 cytochrome P450 94B3

BAS74823.1 cytochrome P450 94B3-like

BAS74828.1 UDP-glycosyltransferase 87A1

BAS74829.1 cyclin-B1-1 isoform X2
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Duplication depth Me Collinear blocks
0 BAS88313.1

1 BASS83161 | ORUFI04G06600.1
1 BAS88317.1 1

1 BASS83261 | ORUFI04G06670.1
1 c17 | BASS83301 | ORUFI04G06730.1
1 BASS83321 | ORUFI4G06750.1
1 BAS88333.1

1 BASS83381 | ORUFI04G06810.1
1 BASS8341.1 |

1

\_BAS88343.1 / ORUFI04G06860.1

O. sativa japonica ¥ o)les pj909,5 (59, 2 48,5 ;1,5 sla M O JSui

O. sativa japonica ¥ o)las pjges,S 59y 2 43,5 )8 slayj 5, 8kas .Y Jgir

03 3,5os
BAS88313.1 tropinone reductase homolog At2g29360
BAS88316.1 primary amine oxidase-like
BAS88317.1 primary amine oxidase-like
BASS88326.1 UDP-glycosyltransferase 92A1
BASS88330.1 UDP-glycosyltransferase 92A1 isoform X1
BAS88332.1 0s04g0271800
BAS88333.1 UDP-glycosyltransferase 92A1-like
BAS88338.1 UDP-glycosyltransferase 92A1
BAS88341.1 UDP-glycosyltransferase 92A1-like
BAS88343.1 hypothetical protein

O. sativa japonica \Y s,les pgjges,S b i s slodiss Y JSWG



Bgldygs g5 dw 5 Oryza cilisee Lo5 o35l 1> 56 clacdpbio S) cades iw )y i), Sod g Slwlw WYy

Duplication depth Reference chromosome Collinear blocks

1 0sR498G1221091800.01.T01

1

3 BAT16263.1 0sR498G1221094300.01.T01 OPUNC12G05450.1 ORUFI12G06510.1
3 G45 BAT16266.1 ORUFI12G06530.1
3 BAT16268.1

3 BAT16271.1 0sR498G1221096000.01.T05 OPUNC12G05490.1 ORUFI12G06590.1
3 > BATI7819.1 < OPUNCI2G15450.1 ORUFI12G18850.1
3 BAT17828.1 OsR498G1221952800.01.T01 ORUFI12G18970.1
3 C.46 BAT17830.1 OPUNC12G15520.1

3 BAT17831 1 0sR498G1221956000.01.T0O1 OPUNC12G15530.1 ORUFI12G18980.1

\ BAT17835.1 ) OsR498G1221957900.01.T01 OPUNC12G15570.1 ORUFI12G19020.1

O. sativa japonica VY o,les p909,S (59, » 43,5 ),5 sla yrwdS A JSS

b 455 g)haid] s A Joos
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55

BAT
OPUNC
OsR
ORUF

O. sativa japonica
O. punctate

O. sativa indica
O. rufipogon

O. sativa japonica VY ol pjses)S g5y » 48,5 )15 clayi 3,Slas A Jod

0j 3y5es
BAT16257.1 mannose/glucose-specific lectin
BAT16260.1 mannose/glucose-specific lectin
BAT16263.1 3-aminomethylindole N-methyltransferase-like
BAT16266.1 cytochrome P450 76M5-like
BAT16268.1 3-aminomethylindole N-methyltransferase
BAT16271.1 putative methyltransferase At1g22800, mitochondrial
BAT17819.1 serine carboxypeptidase-like 3
BAT17828.1 cytochrome P450 81D1
BAT17830.1 Cytochrome P450 family protein, expressed
BAT17831.1 uncharacterized protein
BAT17835.1 aspartic proteinase nepenthesin-1
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