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Abstract: Iron (Fe) is one of the essential trace mineral elements in plants to maintain normal growth and development
that plays an important role in various life processes. Researches towards molecular mechanism of Fe uptake, transport
and distribution are mainly focused on the annual model plants. Biological functions of genes towards Fe uptake and
transport in fruit trees are still unknown. In this study, 11 ferric reduction oxidase encoding genes (FROS) were isolated
and identified from diploid mango Guire 82, named by MiFRO1-MiFRO11. All mango FRO had ten typical motifs ex-
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cept for MiFRO1 lacking Motif2-Motif5. All mango FRO possessed similar tertiary structure, with the exception that
MiFRO3 exhibited distinct tertiary structure. The amino acid sequences of FRO from 11 plants shared an overall identity
of 42.07%, while mango FRO shared an overall identity of 62.43%. Phylogenetic tree analysis showed that mango FRO
were prone to be closely clustered together lonely, which was far away from the homologs of the other ten plants in
genetic distance. Quantitative real-time PCR (qRT-PCR) analysis showed that MiFRO3 was the most abundant ex-
pressed gene during different parts of Guire 82 mango on the whole. In particular, MiFRO4, MiFRO5, MiFRO8 and
MiFRO11 were highly expressed in the leaves of both mature trees and grafted seedlings. MiFRO6 and MiFRO7 were
highly expressed in phloem or stem, MiFRO1 and MiFRO10 were highly expressed in young fruits, MiFRO2 and Mi-
FRO9 were highly expressed in seedling roots, while MiFRO3 was highly expressed in full bloom flowers. In addition,
expression of FRO in mango roots were mainly induced under iron depletion and NaCl stress, respectively, while Mi-
FRO3, MiFRO5 and MiFROS8 were significantly reduced under iron toxicity. Expression of MiFRO2, MiFRO5 and Mi-
FRO7 were increased under ABA treatment, and MiFRO1 and MiFROS5 were enhanced under PEG treatment. Expression
of MiFRO2, MiFRO6 and MiFRO7 were decreased under low temperature (4 ‘C). However, FRO changed little under

heat stress (45 C) in mango roots. This study would provide gene resources to elucidate the molecular mechanisms of

Fe uptake and transport in mango, and lay a theoretical foundation to reveal Fe nutrition and high utilization in tropical

fruit crops.
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Tab. 1  Specific primers used for qRT-PCR
I B HI(s-3) B
Gene Primer sequence (5'-3") Amplicon
product/bp
MiFRO1 F: GGGACCTGAAAGAGCCT 164
R: GCGCAGACCTTGCATCTCC
MiFRO2 F: GACGAGTGTGTATGAAGAAG 174
R: GCAGAGTCATGATCACTTGC
MiFRO3 F: CCTGAAGCAGTCTGTCACAG 149
R: GTGTCCTCACTGGTGTTCTG
MiFRO4 F: CAGAGGCGTGTCATCGAGAT 146
R: TGGGTTCGCACTCTGGTCCC
MiFRO5 F: GAGATGCACAACTACTTGAC 130
R: GGGTTCTCACTCTCGTTCCAG
MiFRO6 F: GGTCAGATAGAGCTGCACAA 141
R: GTGTGTCCTTACTCTAGTGC
MiFRO7 F: GAGGTTGCAGACTACGATGT 154
R: CTCTGGTGCCTGAAACAATG
MiFRO8 F: GTGGCGGAGATGGATGAGAA 143
R: CCTGAGACCACATCCACACC
MiFRO9 F: GGGTGACACGTGAGCAAGGC 136
R: GCTGATCTTGCATCTCCTTC
MiFRO10 F: GAGGGCGATGCTCGCTCTGC 143
R: AGAGCAACGCGCTTGTAG
MiFRO11 F: GAAGGCGATGCTCGCTCTGC 154
R: CCGGGTGATAGAGAGCAACA
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Tab. 2 Physical and chemical properties of MiFRO proteins

HH

B e RS

GenBank &% %5

AR S HL

ISES

PSS PP/ S Y~ VI G [

Protein Database ID GenBank ID Amino acid No. pl Aliphatic index GRAVY Instability index
MiFRO1 mango000623 OP886856 665 9.06 78.90 —0.43 42.80 (unstable)
MiFRO2 mango004559 OP886857 852 8.10 82.22 -0.18 36.39 (stable)
MiFRO3 mango006835 OP886860 768 9.14 90.56 —-0.08 51.55 (unstable)
MiFRO4 mango005555 OP886859 929 9.21 85.47 —-0.31 45.45 (unstable)
MiFRO5 mango027985 OP886866 946 9.39 87.75 —0.26 50.99 (unstable)
MiFRO6 mango008382 OP886861 927 8.67 85.09 —0.26 48.10 (unstable)
MiFRO7 mango005248 OP886858 895 9.07 85.83 -0.27 41.13 (unstable)
MiFRO8 mango012545 OP886862 920 9.03 83.43 -0.26 41.70 (unstable)
MiFRO9 mango022480 OP886865 915 9.13 84.43 -0.26 38.74 (stable)
MiFRO10 mango017941 OP886863 914 9.06 84.39 -0.26 42.90 (unstable)
MiFRO11 mango026971 OP886864 918 8.39 84.26 -0.26 40.98 (unstable)
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Fig. 2 Phylogenetic tree of FRO homologs
from 11 plant species
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