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Genome Papers 



Fun Facts

• Genus name ‘Capsicum’ comes from the 
Greek kapto means ‘to bite’. 

• The heat sensation (pungency) is due to 
capsinoids produced by pepper. 

• Birds don’t have the receptor for capsinoid, so 
they don’t feel the hot sensation as mammals. 

• Pepper is the richest in vitamin C content, 
even than lemon.  



General information about the genome

• Belong to Solanacea family, with tomato and potato. 
• 12 pairs of chromosomes (diploid).
• Linear, dsDNA. 
• Genome size: 3.48 Gb for Capsicum annuum specie



General information about the genome

• Around 35,000 protein coding genes → 3,143 
genes of them are specific for pepper, and over 
31% of the protein coding genes are housekeeping, 
located almost near the telomeres. 

• The genome transposable elements (TE) ≈ 2.7Gb 
larger than human genome!  



General information about the genome

• The genomes sequenced are for: 
q Capsicum annuum L. 

q C.annuum Zunla-1                q C.annuum Chiltepin



Sequencing Strategy

Hierarical- BAC clones 
liberaries (for validation) 

Whole Genome Shotgun 
(WGS)



Sequencing Method

Sanger sequencing Illumina (current) 
sequencing



Assembly 

Assembly
method

Genome 
size

Coverage GC% N50
contig

N50
scaffold

Capsicum 
annuum

(hot)

SOAPdenovo
& SSPACE

3.48 Gb 186.6 x 35.03 % 30 kb 2.47 Mb

C. annuum
Zunla-1 

(cultivated) 

SOAPdenovo 3.26 Gb 99 x 34.9 % 55.4 kb 1.23 Mb

C. annuum
Chiltepin

(wild)

SOAPdenovo 3.07 Gb 67 x 35 % 52.2 kb 0.445 Mb



Genome Outcome
• Genome size much larger than its family members due 

to rapid amplification of retrotransposable elements. 
• 81% of the genome are transposable elements (TE)!
• LTR is the most, 70% parallel the maize genome, 75%. 
• Most of the LTRs are Gypsy that are the main cause of 

genome expansion. 
• Gypsy is loaded with reverse transcriptase domains (12 

fold than other types of LTRs). 



Genome Outcome
• Whole genome triplication happen � most genes lost 

one or two copies � few remaining triplicated genes. 
• Example: AT3 (Pun1) gene code for capsaicin synthase 

(CS) that have a conserved motif. 
• The gene have two alleles:

• AT3-D1 � non-pungent, due to deletions in the 
promoter and first exon (pseudogene) 

• AT3-D2 � Pungent, code for CS that contribute in the 
capsaicinoid synthesis pathway.  

Capsaicin 
Synthase



Genome Outcome



Genome Outcome

• You may ask, why presenting a lot of red in the 
although you see variation in pepper colors in 
you Salad? 

• This is because of the level of CaPSY1 gene 
expression level that thought to be associated 
with the red and yellow colors of the pepper 
specie. 



Genome Outcome



Questions

• Order the assembly quality for the three strains 
starting from the best. Justify the answer. 

• What is the reason behind variation in the 
pungency (hot sensation) of different pepper 
species? 


