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Supplementary Figure 1 

Hi-C heatmap showing chromatin interactions at 100 Kb resolution in G. arboreum 

(A2) .  
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Supplementary Figure 2 

Hi-C heatmap showing chromatin interactions at 100 Kb resolution in G. raimondii 

(D5).  



 

Supplementary Figure 3

Chromosomal characteristics of G. arboreum (A2) genome. The tracks 

represent gene density (A), transposable element (TE) density (B), GC content 

(C), DNA methylation (D), A/B compartment (E), gene expression (F) and 

homologous gene pairs (G) in each chromosome. In each track (A-D, F), the feature 

data is shown in 1 Mb windows sliding 200 Kb.



 
 
Supplementary Figure 4  

Chromosomal characteristics of G. raimondii (D5) genome. The tracks represent 

gene density (A), transposable element (TE) density (B), GC content (C), DNA 

methylation (D), A/B compartment (E), gene expression (F) and homologous gene 

pairs (G) in each chromosome. In each track (A-D, F), the feature data is shown in 1 

Mb windows sliding 200 Kb. 



 
 
 
Supplementary Figure 5 

Gene syntenic alignment of G. arboreum (top panel) in this study with previously 

published genome (below panel) (Huang et al., 2020). Alignment blocks are shown 

for each chromosome in lines with different colors. 



 

 
 
 

Supplementary Figure 6 

Gene syntenic alignment of G. raimondii (D5) in this study (HAU) with 

previously published genomes (USDA, (Udall et al., 2019); JGI, (Paterson et al., 

2012)). Alignment blocks are shown for each chromosome in lines with different 

colors. 
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Supplementary Figure 7 

Identification of centromeric regions in G. rotundifolium (K2), G. arboreum (A2) 

and G. raimondii (D5) genomes. The homologous centromeric regions from our 

recently published TM-1 genomes are shown with boxes in different colors for three 

genomes (Wang et al., 2019). 
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Supplementary Figure 8 

Identification of intact LTRs in three genomes.  



a

b

0

0.05

0.1

0.15

0.2

0.25

0-
1

1-
2

2-
3

3-
4

4-
5

5-
6

6 -
7

7-
8

8 -
9

9 -
10

10
-1

1
11

-1
2

12
-1

3
13

-1
4

14
- 1

5
15

-1
6

16
- 1

7
17

-1
8

18
- 1

9
19

- 2
0

A2

D5

K2

P
er

ce
nt

ag
e 

of
 in

ta
ct

 L
TR

s

LTR insertion time (MYA) 

10236
9502 1750

4822
1521 462

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 
Young Ancient

R
at

io
 o

f i
nt

ac
t L

TR
s

K2 A2 D5 

0.00

0.05

0.10

0.15

0.20

0.25

0 5 10 15 20

D
en

si
ty

Million year ago (MYA)

A2

D5

K2

Supplementary Figure 9

Full-length LTR retrotransposon burst time in G. rotundifolium (K2), G.

arboreum (A2) and G. raimondii (D5) genomes. a, Analysis of the number of LTRs

and insertion time in G. rotundifolium (K2), G. arboreum (A2) and G. raimondii (D5).

The y axis indicate the number of LTRs, whereas x axis represent the estimated

insertion time. b, The density of LTR burst in three species.
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Supplementary Figure 10

Gene synteny between G. rotundifolium (K2), G. arboreum (A2) and G. raimondii

(D5) genomes. a, Dot plot showing gene synteny between A2 (y-axis, chromosome

A01-A13) and K2 (x-axis, chromosome K01-K13). b, Dot plot showing gene

synteny between A2 (y-axis, chromosome A01-A13) and K2 (x-axis, chromosome

K01-K13). c, Dot plot showing gene synteny between D5 (x-axis, chromosome

D01-D13) and A2 (y-axis, chromosome A01-A13). Genome alignment was carried out

using the MCScanX package.
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Supplementary Figure 11 

Characterization of A2-specific rearrangement event (Chr01-Chr02 translocation) 

in other diploid Gossypium genomes. (A) The genomic synteny blocks of A2 and G. 

herbaceum (A1), G. thurberi (D1), G. turneri (D10), and G. longicalyx (F1) were 

identified using MCScanX. (B) Dot plot showing genome collinearity of 

Chr01-Chr02 translocation between A2 and A1, D1, D10 and F1. These genomes were 

downloaded from the CottonGen website (https://www.cottongen.org/data/download). 
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Supplementary Figure 12

Characterization of K2-specific rearrangement event (Chr13-Chr05

translocation) in other diploid Gossypium genomes. a, The genomic synteny

blocks of A2 and A1, D1, D10, and F1 were identified using MCScanX. b, Dot plot

showing genome collinearity of Chr01-Chr02 translocation between A2 and A1, D1,

D10, and F1.
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Supplementary Figure 13 

Ks distribution of syntenic genes between Gossypium and their relative G. kirkii 

species. The peak for Gossypium divergence is estimated at ~5 million years ago 

(MYA), whereas the Gossypium and relative species G. kikii divergence time is 

estimated at 8.5 ~ 10 MYA.  



 

Supplementary Figure 14 

The orthologous gene pairs and A/B compartment in G. rotundifolium (K2), G. 

arboreum (A2) and G. raimondii (D5) genomes. The tracks represent chromosome 

length of K2 genome (A), A/B compartment regions in K2 genome (B), orthologous 

gene pairs between K2 and A2 (C), A/B compartment regions in A2 (D), orthologous 

gene pairs between A2 and D5 (E), A/B compartment regions in A2 genome (F). In 

track A, the chromosome karyotype is shown based on K2 genome in 1 Mb windows 

sliding 200 Kb. The each chromosome length of D5 and A2 was normalized based on 

K2 genome.  
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Supplementary Figure 15 

GO enrichment analysis of genes in A and B compartments in G. rotundifolium 

(K2), G. arboreum (A2) and G. raimondii (D5). 
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Supplementary Figure 16 

Expression levels of orthologous gene pairs of G. rotundifolium (K2), G. arboreum 

(A2) and G. raimondii (D5) genomes in six groups. 
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Supplementary Figure 17

GO enrichment analysis of orthologous genes with A/B compartment transition

in three comparisons. 
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Supplementary Figure 18

TE expression residing in orthologous genes and gene flanking 5 Kb regions. All

TE (a) and active TE (b) ratio in orthologous genes and their flanking 5 Kb region.
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Supplementary Figure 19 

The number of genes in TAD boundaries and interior regions in K2, A2, and D5 

genomes.  
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