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Introduction

Zhang, et al. 2008, Int J Plant Genomics

❑ The pan-genome of all species in the genus 

Gossypium with the D genome has not been 

constructed;

❑ Sequence alignments of foliar nectaries genes 

from diploid cotton species of the Gossypium 

genus remain incomplete.



Highlights



Result

❑ The most TEs were found in G. rotundifolium 

(K2), and the fewest in wild relative Kirkii;

❑ There was a significant increase in the length 

of TEs from the D genome to the G and K 

genomes, and from the B, E, and F genomes 

to the A genome;

❑ There was a significant positive correlation 

between the proportions of TEs in total 

sequence per genome and assembly length;

❑ revealing two distinct clades with D genome 

diploid cotton species forming one clade;

❑ The cultivated diploid cotton diverged from 

the wild diploid cotton species about 5.45 

Mya, and the divergence time between diploid 

cotton species and its wild relative G. kirkii 

was about 10.13 Mya.



Result

❑ Collinearity blocks between assembly genomes 

were identified, and 13 collinearity blocks 

between G. herbaceum (A1) and G. arboreu (A2) 

were disordered on different corresponding 

genomes, suggesting their importance in diploid 

cotton evolution;

❑ The Gossypium ancestor genome was inferred 

using the GMP model, and chromosome fission 

and inversions were found to be fundamental 

forces for speciation;

❑ Huge chromosome inversions may drive species 

formation and diversity.



Result

❑ The pan-genome contained 

67,807 genes, including 22,384 

core, 34,093 variable, and 

11,330 specific genes;

❑ 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.



Result
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❑ Results showed differences in total number 

and types of SVs across cotton species;

❑ Repeat contraction was most common and 

deletion least common;

❑ G. armourianum (D2-1) had the greatest 

number of SVs and G. kirkii had the fewest;

❑ Unevenly distributed SVs were identified in 

321 SV hotspot regions, including 90 genes 

associated with fiber initiation and/or 

elongation.



Result

❑ No foliar nectary was found in G. 

gossypiodes (D6), G. schwendimanii 

(D11), and G. tomentosum ((AD)3), the 

allotetraploid cotton species;

❑ Comparative genomic analysis of 

GoNe expression revealed no 

expression in D6 and D11, 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 D6 

and D11 species compared to other 

diploid cotton species with foliar 

nectaries.



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;

❑Investigated 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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