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Figure S1. Circular DNA maps of the plastomes in P. harmala, P. multisectum, and P. nigellastrum.
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Figure S2. Long-read coverage profiles of the complete mitogenomes of (A) P. multisectum and (B) P. nigellastrum. Long-read coverage after shifting the original start position to an internal region are shown for (C) P. multisectum and (D) P. nigellastrum.
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Figure S3. The heatmap of codon preference for P. harmala, P. multisectum, and P. nigellastrum.
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Figure S4. ENC-GC3 correlation plots for organelle-encoded genes of P. harmala, P. multisectum, and P. nigellastrum.
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Figure S5. PR2-plots illustrating parity rule 2 (A3/T3 vs. G3/C3) bias in organelle-encoded genes of P. harmala, P. multisectum, and P. nigellastrum.
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Figure S6. The species tree annotated with node support values, including (A) local posterior probabilities (local PP) and (B) quartet scores.
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Figure S7. The species tree with node supports indicated by gene concordance factor and site concordance factor (gCF/sCF).
image3.jpeg
ccu ™ Mitogenome

UUA
AGA
uGu
GUU 2

N
0
I-1

" Plastome

e/
>
D
3
o
Q

wnyesninw o
wnJajsejjebiu o
do-gleuliey o
do-wnJjsejjebiu o
do-wnjossyinw o




image4.jpeg
ENC

ENC

P. harmala in mitogenome

651
== ENC expected curve
o O Observed genes
] -
60 6 é” \O\
9/6 ] Ry
55 RS
] o 3
Og \
// 8 \\
50 /0 00 %° >
7 e N
/ foxd b
454 7 \
/7 \\
A
404 A
\
\
\
359 \\
A
’
301
254
20 T T T T d
0.0 0.2 0.4 0.6 0.8 1.0
GC3
P. harmala in plastome
651
== ENC expected curve
o O Observed genes
601 ,”’ = "\\\
7id N
e} 5
557 & o o; ¥
020 © b
A Yo
A \
7 5] \
/, &o% N
457 /@ &° \
o Q AN
[¢) 0 N,
401 P o N
[} N\
o X
359 N,
o AN
’
30+ e
254
20 T T T T d
0.0 0.2 0.4 0.6 0.8 1.0

GC3

ENC

ENC

P. multisectum in mitogenome

657
== ENC expected curve
O Observed genes
60 1 O ==
O,’g o~
\,
55 2 % S
Og \
/, 8 \\
50 /06009° \
/' oS N
// ° \\
45 / o N
7/ A
/ \
/7 \\
404 // \
\
\
\
3514 \\
\
’
301
254
20 T T T T d
0.0 0.2 0.4 0.6 0.8 1.0
GC3
P. multisectum in plastome
657
== ENC expected curve
o O Observed genes
60 B
- RN
o o Oo 3’ N
554 ¢ o7 ‘Q
7. O \
O /0 \\
501 o A
VA \\
//@9 © \\
454 7 \
/%00 “
/ & \
o
40 7 %O o \\\
O
OO \\
354 \\
\
< o
301
25 A o
20 T T T T d
0.0 0.2 0.4 0.6 0.8 1.0
GC3

ENC

ENC

65

60

55

50

45

40

35

30

25

20

65

60

55

50

45

40

35

30

25

20

P. nigellastrum in mitogenome

== ENC expected curve
o O Observed genes
] —_———
o ,éf o™
S}/O
" le) \\
\
Oﬁs \
7 o p
o Vafe) [ONe) N
/ 00 o \\
(o]
7/ N\
n / © \
4 N\
/ \
% \
\
1 AY
\
\
\
\
] \
\
AN
’
0.0 0.2 0.4 0.6 0.8 1.0
GC3
P. nigellastrum in plastome
== ENC expected curve
O Observed genes
] PR
e ~
’ S
[e] ?z \\
(90 O%’ 2 \Q\
A b
] ;. o \\
) ) \
/ % AY
4 4 go \
bo ® 35
\
/ %OOOO& "
] aP® o o
o \\
o \\
¢ \
’
] (o]
0.0 0.2 0.4 0.6 0.8 1.0
GC3




image5.jpeg
1.

A3 /(A3 +T3)

A3/ (A3 +T3)

0.5

P. harmala in mitogenome

0

g%,cg no
8

0.5
G3/(G3 +C3)

P. harmala in plastome

1.0

1.0

0.5

0.5
G3/(G3 +C3)

1.0

P. multisectum in mitogenome

1.0

o % o o

0.5

A3 /(A3 +T3)

1.0

0.5

A3 /(A3 +T3)

0.5
G3/(G3 + C3)

P. multisectum in plastome

1.0

0.5
G3/(G3 +C3)

1.0

P. nigellastrum in mitogenome

1.0

1.0
m o
'; o COZ o
Q05 B0
= ke
m
< ?

0 0.5 1.0
G3/(G3 + C3)
P. nigellastrum in plastome
1.0

" o

[ fe) o

+ oRoo. 00 o

™M o5 00% P800

< % 5 R ° 0

> S o®

m o© o

=5 o) o Q)o o

(¢}
0.5
G3/(G3 + C3)




image6.jpeg
1 d 0.62
0.38 L
0.43 ;
0.63 __——
0.44__
0.87
0.51_
0.99
0.53
0.47
0.49
0.39
0.41 37
\0.55 Lz
0.52
0.46
0.45 ; 0.40
0.42 :
0.48
0.47
0.40
041
0.39
0.37,
0.51
0.39
0.57

NT
PM

PH
NM3_5
NM2_10
NM3_9
MH1_1
MH1_2
MH1_4
MH1_5
NH1_2
NH1_3
NH1_1
PN
NM1_4
NM1_7
NM3_10
NM3_2
NM2_5
NM2_1
NM2_9
NM3_3
NM1_1
NM1_2
NM1_8
NM1_6
NM1_9
NM1_5
NM3_8
NM1_10
NM2_4
NM1_3
NM3_1
NM2_7
NM3_7

_— NM3_6

NM2_6
NM2_3
NM2_8
NM2_2

- NM3_4

100 79.97\53.51
38.04
85.60
79.09
57.52
45.53
35.29
33.69
34.97
35.58

34.62

34.18
34.56

Z
64.13_—
35.30 e
34.45 _—
44,01
40.26
38.14.
il
0
ol
- ;l
6.54 39.45 “
50.08
Ty
i
\34.39 i

45.21

34.4

34.69

NT
PM

PH
NM3_5
NM2_10
NM3_9
MH1_1
MH1_2
MH1_4
MH1_5
NH1_2
NH1_3
NH1_1
PN
NM1_4
NM1_7
NM3_10
NM3_2
NM2_5
NM2_1
NM2_9
NM3_3
NM1_1
NM1_2
NM1_8
NM1_6

. NM1_9

NM1_5
NM3_8
NM1_10

— NM2_4

. NM1_3
~ NM3_1

NM2_7
NM3_7
NM3_6
NM2_6
NM2_3
NM2_8
NM2_2
NM3_4




image7.jpeg
100/100

83/100

85/78

53/100

47/87

43/51

<
90/38 \45/43 641100 -
> ‘Aﬂ_f}

41/44 A

4710 =
50/64 _—
44/0
6741 ;

43/40__—
1)

il

39/40 40/57 Tl
50/51__ ’

37/53 37148 b

40/47

42/40 0
36/49 W ‘

A

NT
PM

PH
NM3_5
NM2_10
NM3_9
MH1_1
MH1_2
MH1_4
MH1_5
NH1_2
NH1_3
NH1_1
PN
NM1_4
NM1_7
NM3_10
NM3_2

~ NM2_5

NM2_1
NM2_9
NM3_3
NM1_1
NM1_2
NM1_8
NM1_6
NM1_9
NM1_5
NM3_8
NM1_10
NM2_4
NM1_3
NM3_1
NM2_7
NM3_7
NM3_6

— NM2_6
~ NM2_3

NM2_8
NM2_2
NM3_4




image1.jpeg
s %
P

photosystem |
photosystem Il
eytoshrome bf complex
ATP synthase

NADH dehydrogenase
RubisCO large subunit
RNA polymerase
ibosomal proteins (SSU)
ribosoral proteins (LSU)

transfer RNAS
ibosomal RNAS
cIpP, malk

other

hypothetical chioroplast reading frames (yof)

g

on B8

o
" f&ois
o 1= ot
s
Peganum harmala e =)
chloroplast genome T
=
159,967 bp o
oo
s
e
P
micay
protosystem |
photosysten 1
) cytochvome bif compiex
H ATP synihase
NADH dehydrogenase

RubisCO large subunit
RNA polymerase
fibosomal proteins (SSU)
ribosomal proteins {LSU)
transer RNAs

ribosomal RNAs

olpP. maik

D hypothetical chioroplast reading frames (ycf)

Y
oS
s

So
e

5
5.
L

Peganum nigellastrum

chloroplast genome

160,070 bp

Y

B protosystem |
M protosystem 1!
cytochrome bif complex
ATP synthase
[ NADH dehydragenase
B RubisCO large subunit
RNA polymerasa
fibosomal proteins (SSU)
I ribosomal proteins (LSU}
M transfer RNAS
mal RNAs
cipP, matk
I other genes

] hypothatical chioroplast reading frames {ycf)

chloroplast genome

e
i,

Peganum multisectum

=

5.,

o B4
5

Fbue
G
G
St
gl

e
P

)
g,

160,739 bp




image2.jpeg
Sequencing Depth and Coverage Map

7004
X 600 -
o
°
25001
[a]
o
£ 4001
9]
=
9]
2 3001
9
%)
2004
1004
0 100000 200000 300000 400000
Genomic Position (bp)
(1) Total genome length = 439,502 bp (2) Average depth = 374.73 x
(3) Maximal depth = 757 x (4) Minimal depth = 101 x
Sequencing Depth and Coverage Map
3501
Z 300 A
i v
=]
t% 2504
[
o
‘C 200
| e
[
=
T 150
%)
1004
50
0 100000 200000 300000 400000
Genomic Position (bp)
(1) Total genome length = 426,866 bp (2) Average depth = 138.10 x
(3) Maximal depth = 382 x (4) Minimal depth = 63 x
Sequencing Depth and Coverage Map
700 -
X 600
 on
a
25001
[a]
(o))
.S 4004
%)
=
g
2 300
@
1%2]
2001
1004
0 100000 200000 300000 400000
Genomic Position (bp)
(1) Total genome length = 439,502 bp (2) Average depth = 374.73 x
(3) Maximal depth = 757 x (4) Minimal depth = 101 x
Sequencing Depth and Coverage Map
3504
2 300 A
F=
=
% 2504
[
=)
c
‘S 200
[
=
T 150
)
1004
50
0 100000 200000 300000 400000
Genomic Position (bp)
(1) Total genome length = 426,866 bp (2) Average depth = 138.10 x

(3) Maximal depth = 382 x (4) Minimal depth = 63 x




