
 

Fig. S1. The distribution of recombination breakpoints within different TYLCV datasets from Saudi Arabia. 

Well-supported breakpoints, identified by high AICc scores, are highlighted as bold red dots. Conversely, 

breakpoints with lower AICc scores are represented by smaller grey dots. The linear organization of the 

TYLCV genome is also depicted. 



Table S1. Multiple recombination events detected by RDP in TYLCV-KSA populations  

Accession 

number 

Recombi

nation 

event 

Breakpoints Parents Detection 

Methods a 

p-value b 

Begin End Major Minor   

OR724724 1 98 1141 OL416209 Unknown BCGMRS3 2.23×10−37 

KT033715 1 74 1200 OL416209 Unknown BCGMRS3 2.23×10−37 

KT355023 1 75 1201 OL416209 Unknown BCGMRS3 2.23×10−37 

MG571546 1 518 1141 OL416209 Unknown BCGMRS3 2.23×10−37 

KT033713 1 72 1198 OL416209 Unknown BCGMRS3 2.23×10−37 

KT033709 1 516 1139 OL416209 Unknown BCGMRS3 2.23×10−37 

KT033706 1 516 1139 OL416209 Unknown BCGMRS3 2.23×10−37 

ON756221 3 1144 2563 OL416209 OR724727 CGMS 1.57×10−13 

2572 14 MN397780 KF435136 BCGMRS 1.50×10−20 

2118 2403 ON756218 OL416216 BCGMRS 2.03×10−27 

ON756220 2 2115 2525 OR865126 ON756219 GMS3 9.28×10−07 

2526 2749 OL416216 Unknown BCGMRS3 3.78×10−16 

ON756219 1 2609 2681 MN397780 OR865127 CGMRS3 4.26×10−09 

ON756218 1 2564 2673 MN397780 KF435136 BCGMRS3 1.50×10−20 

KU248482 1 72 1200 OL416209 Unknown BCGMRS3 2.23×10−37 

KT728752 1 69 1195 OL416209 Unknown BCGMRS3 2.23×10−37 

KT728746 1 69 1195 OL416209 Unknown BCGMRS3 2.23×10−37 

KT728745 1 68 1194 OL416209 Unknown BCGMRS3 2.23×10−37 

KT728744 1 515 1138 OL416209 Unknown BCGMRS3 2.23×10−37 

KT728743 1 70 1196 OL416209 Unknown BCGMRS3 2.23×10−37 

OR865127 2 319 469 OL416209 Unknown CGMR3 2.90×10−12 

2105 74 OL416216 KF435136 BCGMRS3 1.45×10−34 

OL416210 1 1707 1892 OR865127 MN397780 BCGMR3 6.12×10−07 

OL416209 1 1707 1863 OR865127 MN397780 BCGMR3 6.12×10−07 

MN397780 1 2163 2432 ON756218 OL416216 BCGMRS3 2.03×10−27 

MN397779 2 523 718 ON756219 OL416216 CGMRS3 3.51×10−14 

2156 2425 ON756218 OL416216 BCGMRS3 2.23×10−37 

KF435136 2 44 1507 OR724727 OL416209 BCGMRS3 3.45×10−32 

1554 2242 ON756220 OR724727 CGMRS3 1.31×10−12 

KF561125 1 502 1124 OL416209 Unknown BCGMRS3 2.23×10−37 

KF435137 2 2097 2689 OL416209 MG571546 BCGMRS3 1.04×10−27 

2507 2750 OR865127 MG571546 CMRS3 2.59×10−08 

KC845301 1 70 1196 OL416209 Unknown BCGMRS3 2.23×10−37 

 
a B, Bootscan; C, Chimaera; G, GeneConv; L, LARD; M, MaxChi; P, Phylpro; R, RDP; S, SisScan; 3, 3SEQ. 
b The lowest p-value corresponds to the recombination program (bold) is mentioned. 

 

 

 



Table S2. Motifs determined in the population of TYLCV-encoded ORFs 
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C

N

R
T

S
I

Y
K

 

1
. 

A
T

G

T
T

T

T
C

T

C
A

A

C
T

T

C
C

G

A
A

T

C
T

G

G
A

C

G
A

C

C
T

T

A
C

R

G
C

C

T
C

A

G
A

C

T
G

G

T
C

 

2
. 

G
G

A

T
T

C

A
C

G

C
A

C

A
G

G

G
G

A

A
C

T

C
A

T

C
A

C

T
G

C

T
C

M

T
C

A

A
G

C

A
A

A

G
A

A

T
G

G

C
G

 

3
. 

G
G

T

G
T

A

A
T

T

T
C

C

A
T

T

A
A

C

A
A

T

G
T

A

A
T

T

A
G

A

G
C

R

G
T

K

G
A

T

C
A

T

G
T

A

T
T

G

T
A

 

4
. 

T
T

A

T
C

T

G
G

G

A
G

A

T
A

A

A
C

A

A
T

C

C
C

C

T
C

T

A
T

T

T
C

A

A
G

A

T
C

A

C
C

A

A
C

C

A
C

G

A
C

 

5
. 

C
R

A

T
R

C

A
R

A

T
M

M
G

A
T

T

C
A

A

T
C

A

C
A

A

C
A

T

C
A

G

G
A

A

G
G

A

R
Y

T

G
G

R

G
A

T

T
C

A

C
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

substituted 

by motif 

number 5 

KF561125 Motif 

number 3 in 

protein 

substituted 

by motif 

number 5 

Qassim tomato 



C4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2 & 5 No (present 

in all 

accessions) 

N/A N/A 1
. M

G
N

R
IS

M
C

L
S

N
S

K
E

S
T

S
A

Q
IN

D
S

S
T

W
S

P
Q

P
G

Q
H

IS
IQ

T
F

R
Z

L
N

P
A

L
T

S
S

H
 

2
. R

T
E

T
P

S
N

G
V

S
F

R
S

M
E

G
P

L
E

G
D

N
N

Q
Q

M
M

L
T

P
R

R
L

T
L

E
V

S
R

R
L

 

1
. G

T
C

T
C

C
M

C
A

A
C

C
A

G
G

T
C

A
G

C
A

C
A

T
T

T
C

C
A

T
C

C
R

A
A

C
A

T
T

C
A

G
G

S
A

G
C

T
A

A
 

2
. T

T
T

C
A

G
A

T
C

G
A

T
G

G
A

A
G

R
T

C
C

G
C

T
A

G
A

G
G

G
G

G
A

C
A

A
C

A
A

T
C

W
G

C
M

A
A

Y
G

A
 

3
. G

G
G

G
A

A
C

C
R

C
A

T
C

T
C

C
A

Y
G

T
G

C
T

T
A

T
S

C
A

A
T

T
C

G
A

A
G

G
M

A
A

G
T

A
C

C
A

G
T

G
 

4
. G

C
T

T
A

C
G

C
C

S
A

G
G

C
G

C
T

T
A

A
C

W
C

W
G

G
A

A
G

T
A

A
G

T
C

G
G

A
G

G
C

T
C

T
T

A
A

T
G

T
 

5
. G

A
C

G
T

C
A

A
G

T
C

M
T

A
Y

A
T

Y
G

A
C

A
A

G
G

A
C

G
G

A
G

A
C

A
C

C
A

T
C

G
A

A
T

G
G

G
G

W
G

A
 

 

 


