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Abstract 
Cara Cara is a spontaneous bud mutation of Navel orange (Citrus. sinensis L. Osbeck) characterized 

by developing fruits with a pulp of bright red coloration due to the presence of lycopene. Peel of mutant 
fruits is however orange and indistinguishable from its parental. To elucidate the basis of lycopene 
accumulation in Cara Cara, we analyzed carotenoid profile and expression of three isoprenoid and nine 
carotenoid genes in flavedo and pulp of Cara Cara and Navel fruits throughout development and maturation. 
The pulp of the mutant accumulated high amounts of lycopene, but also phytoene and phytofluene, from 
early developmental stages. The peel of Cara Cara also accumulated phytoene and phytofluene. The 
expression of isoprenoid genes and of carotenoid biosynthetic genes downstream PDS (phytoenedesaturase) 
was higher in the pulp of Cara Cara than in Navel. Not important differences in the expression of these 
genes were observed between the peel of both oranges. Moreover, the content of the plant hormone ABA 
(abscisic acid) was lower in the pulp of Cara Cara, but the expression of two genes involved in its 
biosynthesis was higher. The results suggest that an altered carotenoid composition may conduct to a 
positive feedback regulatory mechanism of carotenoidbiosynthesis in citrus fruits. Increased levels of 
isoprenoid precursors in the mutant that could be channeled to carotenoidbiosynthesis may be related to the 
red-fleshed phenotype of Cara Cara. 
 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAlquezar,%2520Berta%26authorID%3D12040353900%26md5%3D9084d85c816af558a56a50633694c6f7&_acct=C000010978&_version=1&_userid=9244538&md5=f9a26b4eea4b446fd6ac6d2f21317808
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRodrigo,%2520Maria%2520J.%26authorID%3D7101830771%26md5%3D7601229464e1f15996314c5dd59004f6&_acct=C000010978&_version=1&_userid=9244538&md5=964ee2e700fdfc78366103b977bcfb38
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DZacar%25C3%25ADas,%2520Lorenzo%26authorID%3D6701506019%26md5%3Ded6ced09fc4e0c1d4ff9c0cf1714848c&_acct=C000010978&_version=1&_userid=9244538&md5=be4b52b389df86beef521356c3746113
http://www.sciencedirect.com/science/journal/00319422
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0031942208X00093&_cid=271408&_pubType=JL&view=c&_auth=y&_acct=C000010978&_version=1&_urlVersion=0&_userid=9244538&md5=2f4c0b9f172b54777cc4fe89472af97f

