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Abstract: [ Objective | This study aims to determine the variation of organic acid content and its relation-
ship with the expression of citric acid metabolism—-related genes in ‘Majia’ pomelo during the fruit develop-
ment and ripening, thus revealing the molecular mechanism of citrus fruit quality formation.[ Method ] The con-
tent of organic acid in the fruit at 60-210 days post—anthesis (DPA)of ‘Majia’ pomelo was detected with high—
performance liquid chromatography (HPLC).The relative expression of genes involved in the citric acid synthe-
sis, transport, and degradation were analyzed by real-time fluorescence quantitative PCR (qPCR).Finally, the
correlation between the change of citric acid content and the expression level of metabolism—related genes was
analyzed. | Result | The organic acids concentration of ‘Majia’ pomelo fruits increased first and then decreased
during the development period.Citric acid content accounted for 45.51%—-81.47% of the total organic acids, and
its changing trend was consistent with that of organic acids.The change of relative expression of citrate synthesis
genes CmPEPCI,CmPEPC2,CmCS1,and CmCS2.was inconsistent with the change trend of citric acid accu-
mulation. The relative expression of citric acid transport-related genes CmCHX and CmVHP2 had no relation-
ship with citric acid accumulation, but the down-regulated expression of the CmDIC gene promoted the rapid
accumulation of citric acid in the early stage of fruit development, and the expression of the proton pump gene
CmVHA-c4 was also closely related to citric acid accumulation. Citric acid degradation-related genes CmGS2
and CmACLBI began to be down-regulated during the period of citric acid rapid accumulation ,but their expres-
sion levels did not change significantly when the citric acid content decreased during the fruit ripening period.
Simultaneously, the expression level of CmAco3, CmGADS , and CmGABA-T genes all reached peak value when
the citric acid content decreased on the 210 DPA which is fruit ripening period, were significantly higher than
these genes expression on the 195 DPA.[ Conclusion | Organic acid concentration of ‘Majia’ pomelo fruit was
consistently increased during the fruit swelling period, and then decreased during the ripening period, the con-
tent and variation of organic acid were determined by citric acid in fruit.The accumulation of citric acid is not di-
rectly determined by citric acid synthesis—related genes but by citric acid transport-related and degradation—re-
lated genes.In the early and middle stages of fruit development, the accumulation of citric acid is mainly regulat-
ed by CmDIC, CmVHA-c4,CmGS2,and CmACIBI genes, and its degradation occurs mainly through the gluta-
mine and acetyl-CoA pathway, while the accumulation of citric acid in the late stage of fruit development is not
only regulated by the CmVHA~c4 gene, but also regulated by CmAco3,CmGADS5 ,and CmGABA-T genes, and its
degradation is mainly through the GABA pathway.
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Tab.1 Primer sequences of real-time fluorescence quantitative PCR

FHeH EM 5 (5—3") K 5#(5—3") P bp
Gene name Forward primer(5'—3") Reverse primer(5'—3") Amplicon size
CmPEPCI CGTGCTTCTCGTTACTTCCGT TGGGCCTTGTCATCATGTCC 248
CmPEPC2 GGCATGCAAAACACTGGTTA CATGTTCATTACGGCTTGGA 130
CmCS1 GGTGCCCCCAATATTAACAA AGAGCTCGGTCCCATATCAA 177
CmCS2 ACTGGTGTATGGATGCGACA TCTTCGTCTTGTGGCATTTG 105
CmACLal GATACTGTTGGAGACTTGGG GCTCTCTTACGACCATCAGG 143
CmACIBI GAGGAGATAACAGAGACAAA AACAAAGAGCCCATTCAGAT 251
CmAco3 TGCAGCAATGAGGTACAAGGC TCACACCCAGAAGCATTGGAC 116
CmNAD-IDH2 CAGCACCTGATATTGCTGGA CTCTGCAATTGTGCTCAGGA 137
CmNAD-IDH3 AGCAGGAAACGTGGGTAATG GGCAGCAATAACAGCATCAA 223
CmGS2 TTTGGGATGCTCAGTTGTGA CTGAATGGCTCCCAAAAATG 100
CmGADI CACCAAAAAGAATGAGGAGACC CCGTACTTGTGACCACTGACAT 153
CmGABA-T CGCAAAGGCCCTTTCTTCA ACAGGAAACAGGATGCCCAGA 142
CmCHX1 GTCTCCGTAACAGGCATTGG ACCACTAAGGGAAGCGTTCA 147
CmDIC TGACAAAGACTCCAACCGCA ATCGCGTCGATTACGCTCTT 174
CmVHA=c4 GTACCGGAATTAACCCTAAGGC CCAGCGGAGAGACCAGCAAG 100
CmVHP2 TGAGCCACAGAATCAGAGAGAGAA GCACCAACAATCAAACCAATAAAC 196
Actin CCGACCGTATGAGCAAGGAAA TTCCTGTGGACAATGGATGGA 200
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Fig.l Fruit and cross section during development of ‘Majia’ pomelo
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