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Analysis of Iron Deficiency Tolerance and FRO Gene
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Abstract: Seventeen common citrus rootstock varieties were used in this research. Analysis of iron defi-
ciency tolerance and expression level of FRO homologous genes from Citrus clementina genome were per-

formed. We cloned and analyzed the promoter sequence of CcFRO genes in response to iron deficiency,
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and analyzed relationship between genotype and iron deficient characteristics. The results indicated that
the physiological characteristics of iron deficiency of 17 citrus rootstocks were divided into tolerant, inter-
mediate and sensitive types, among which the tolerant type includes Poncirus trifoliata (1. ) Raf X C.
grandis Osb. Zhiyou, Citrus junos cv. Ziyangxiangcheng and C. ichangensis Swing X P. trifoliata.
Zhique, the sensitive type includes C. mangsanensis Mangshanyegan, C. reticulata Blanco, Citrus
erythrosa Hort. , C. sunki Hort. , C. depressa Hayata cv. Shiikuwasha, C. chuana Hort. , P. trifolia-
taa (L.) Raf Trifoliate orange, C. reticulate cv. Xingyidahongpao and C. wvessucosa Hort. , and the inter-
mediate type includes P. trifoliata (L..) Raf X C. sinensis Osb Carrizo citrange, C. reticulata Blanco
cv. Shantoy suanju, C. limonia Osbeck cv. Rangpur lime, C. aurantium 1. and C. limonia Osbeck cv.
Huanglumeng. In Citrus clementina genome, there are five FRO homologous genes. Among them, the
expression of CcFRO1, CcFRO2 and CcFRO3 genes were induced by iron deficiency. The upstream se-
quences of regulatory of CcFRO1 and CcFRO3 genes are quite different in citrus rootstock varieties, but
only the upstream regulatory sequences of CcFRO3 was significantly correlated with the ability of iron de-
ficiency tolerance. The expression increased in stem and root, and decreased in leaf and tip of shoot. How-
ever, the expression characteristics of the sensitive CcFRO3 promoter was not affected by iron deficiency.
The results indicated that the iron deficiency tolerance of citrus rootstocks was related to the upstream re-
gion of regulatory of FRO gene.
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