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2 mmol/L MgSO, 2 mmol/L Ca (NO3), 2.5 mmol/L RNA (TaKaRa gDNA Eraser
KH,PO; 70 pumol/L H3;BO; 14 pmol/L MnCl, Cat#RP047A) cDNA 12 2
1 umol/L ZnSO4 0.5 pmol/L CuSO4 10 pmol/L NaCl 10 ul PCR
0.2 pmol/L Na,MoO,; 40 pmol/L Fe(III)-EDTA (quantitative real-time RT-PCR qRT-PCR) qRT-
4.7 mmol/L MES (2- ) 1%W/P) PCR SYBR Green Perfect mix(TaKaRa Cat#
0.8%(w/V) pH 5.5 70% 3 min RR420A) Thermo PIKOREAL 96 Real-Time PCR
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Table 1 Primer of qRT-PCR
(bp)
At5g19770 TUA3-RT-F GTGCTGAAGGTGGAGACGAT 159
TUA3-RT-R AACACGAAGACCGAACGAAT
At2g28160 FIT1-RT-F CAGTCACAAGCGAAGAAACTCA 237
FIT1-RT-R CTTGTAAAGAGATGGAGCAACACC
At1g01580 FRO2-RT-F GGCCACCACATATCCGAAGAT 101
FRO2-RT-R CGACGTGGAGGACAAAGAAGAG
Atdg19690 IRT1-RT-F CACCATTCGGAATAGCGTTAGG 103
IRTI-RT-R CCAGCGGAGCATGCATTTA
At4g31940 CYP82C4-RT-F TAACCATTCCTAAAGCCACGC 232
CYP82C4-RT-R CGTTTACGAACATAATACCGCAC
At309922 IPS1-RT-F AGACTGCAGAAGGCTGATTCAGA 61
IPS1-RT-R TTGCCCAATTTCTAGAGGGAGA
At2g45130 SPX3-RT-F CCGATCTCTTCATCTATCTT 95
SPX3-RT-R TTACGATAATGTCATATTGCGT
At2g38940 PHT 1;4-RT-F GGTCCCAATAGTTTAGGTGAT 77
PHT 1;4-RT-R AGTTGCTAGAGACAAGGAGAA
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Fig. 1 Effects of phosphate and iron stresses on primary root elongation of Col-0
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Fig.2 qRT-PCR analysis of Pi-deficiency marker genes upon phosphate and iron stresses
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Phosphate Deficiency Induced Down-regulation of Iron Acquisition
Genes is Dependent on Ambient Iron Concentrations

HUANG Jiexue'?, YAN Mingke'?, XUE Caiwen'?, SHEN Renfang', LAN Ping "
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China; 2 University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract: Phosphorus (P) and iron (Fe) are two essential nutrients for plants, and their low availability in soil would

seriously constrain crop growth and development, leading to compromised yield and quality. The down-regulation of genes

involved in Fe uptake in phosphate (Pi)-deficiency were reported previously, but it is unclear whether there is a dependency on Fe

concentration contributing to the disturbance. In this research, the variation of the transcript abundance of Fe acquisition genes

upon Pi-deficiency with different concentrations of Fe was analyzed. Results showed that the pronounced inhibition of primary

root growth under Pi-deficiency was significantly correlated to Fe concentrations, and the inhibition disappeared when Fe

concentrations were decreased to a certain range. qRT-PCR analysis showed that the expression levels of Pi-deficiency marker

genes IPS, SPX3, PHT1,;4 were dramatically and exclusively induced by P-deficiency, which is independent of Fe concentrations.

The expression levels of Fe-deficiency marker genes /RTI, FRO2 and CYP82C4 were significantly down-regulated by

Pi-deficiency in a Fe-concentration-dependent manner, and decreased with increasing Fe concentrations, which might due to the

clevated Fe availability in Pi-deficiency media. The results proposed a new perspective for management of P and Fe fertilizers in

soil.

Key words: Phosphate-deficiency; Iron uptake; Interaction between phosphate and iron
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