A super pan-genome map provides genomic insights

Into evolution of diploid cotton species
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AD-genome allopolyploids, 5 species,
New world, 2347~2489 Mb/1C
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D-genome diploids, 13 species,

New world, 841~934 Mb/1C
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Introduction

F-genome diploid, 1 species,
Africa, 1311 Mb/1C

B-genome diploid, 3 species,
Africa, 1345~1359 Mb/1C

E-genome diploid, +7 species,
Africa-Arabia, 1496~1663 Mb/1C

C-genome diploid, 2 species,
Australia, 1951~2015Mb/1C

G-genome diploid, 3 species,
Australia, 1756~1834 Mb/1C

Australia, 2450~2778 Mb/1C

K-genome diploid, 12 species,

Zhang, et al. 2008, Int J Plant Genomics

Q The pan-genome of all species in the genus
Gossypium with the D genome has not been
constructed;

O Sequence alignments of foliar nectaries genes
from diploid cotton species of the Gossypium
genus remain incomplete.
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U Collinearity blocks between assembly genomes
were identified, and 13 collinearity blocks
between G. herbaceum (A,) and G. arboreu (A,)
were disordered on different corresponding
genomes, suggesting their importance in diploid
cotton evolution;

L The Gossypium ancestor genome was inferred
using the GMP model, and chromosome fission
and inversions were found to be fundamental
forces for speciation;

O Huge chromosome inversions may drive species
formation and diversity.



Gene Number

70000

60000

50000

40000

35000

30000

25000

20000

I pan
M Core

Al
F1
B1

E1
D6
Da
D7
Do
D11

Dio
D21
D15
D135
Ds
D3
Ds-8
Ds-4

Ds-502

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Sample number
1
H | AN

!lgl Uu W,
-

" ”Hl) M 4| HII’ Ul HIH | ‘ II

n| o
n ) Hh leh WEI“ 3
U |\||| M{"”‘W W "

I\II
\II

[ Absence Presence

Gene number

20K

15K

10K

10 11 12

Accession humber

ubiquitin conjugating enzyme activity
tyrosine—tRNA ligase activity
RNA polymerase Ili core binding
RNA polymerase IIl complex
RNA polymerase | complex
RNA polymerase

protein retention in Golgi apparatus

lation of transcription by RNA polymerase Ili

enase (decarboxylating) (NAD+) activity

02 03
Enrich ratio

B Core
B Variable

B Private

3 14 15 16 17 8 19 0 1 22

.Oooo-g
SGECE & B

.adjust

©
o

o o2 0 o
gaR?®e

O The pan-genome contained
67,807 genes, including 22,384
core, 34,093 variable, and
11,330 specific genes;

0 KEGG pathway and GO
enrichment analysis of core
genes showed terms related to
growth and development of
cotton;

[ Specific genes were enriched for
different terms, revealing
variations in characteristics of
different cotton species.
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O Results showed differences in total number
and types of SVs across cotton species;

0 Repeat contraction was most common and
deletion least common,

O G. armourianum (D,_,) had the greatest
number of SVs and G. kirkii had the fewest;

O Unevenly distributed SVs were identified in
321 SV hotspot regions, including 90 genes
associated with fiber initiation and/or
elongation.
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O No foliar nectary was found in G.

gossypiodes (Dg), G. schwendimanii
(D), and G. tomentosum ((AD),), the
allotetraploid cotton species;

Comparative genomic analysis of
GoNe expression revealed no
expression in Dy and Dy;, suggesting a
lack of function of GoNe in
preventing foliar nectary development
In these two wild diploid species;

Sequence analysis of the GoNe
promoter sequences showed a large
deletion (444-bp fragment) in the
promoter sequences of GoNe from Dy
and D,, species compared to other
diploid cotton species with foliar
nectaries.
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Summary

Constructed a high-quality super pan-genome of 22 diploid cotton species and
Investigated their adaptive evolution;

Identified structural variations and hotspot regions associated with fiber initiation
and/or elongation;

dInvestigated the absence of foliar nectary in G. gossypiodes and G. schwendimanii,
and identified the deletion in the promoter sequence of GoNe as the cause.
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