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Dynamic Transcriptome Analysis of Rice Response to
Nitrogen Treatment at Tillering Stage
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Abstract ; Nitrogen is a macronutrient element necessary for the growth and development of rice. By exploring
the transcriptional response of rice to nitrogen at tillering stage, screening of nitrogen response genes was used to
cultivate rice varieties with high nitrogen use efficiency, and at same time provide precise cultivation of rice tran-
scriptomics guidance for rice cultivation. Using Wuyoudao 4 as the material ,the leaves of Wuyoudao 4 were harves-
ted 7,14 ,21 d after nitrogen application,and the dynamic transcriptome analysis was performed. Nitrogen treatment
deepened the color of rice leaves at tillering stage ,and 3 870 differentially expressed genes( DEGs)were detected.
GO analysis showed that these genes were mainly involved in metabolic processes, cellular processes, cell compo-
nents, catalytic activity and binding. KEGG analysis showed that 22 DEGs were significantly correlated with galac-
tose metabolism,amino sugar and nucleotide glucose metabolism, alanine, aspartic acid and glutamic acid metabo-
lism pathways. In addition,35 interacting proteins were detected through interacting protein prediction. The above
metabolic pathways had different responses to nitrogen at different time points in the tillering stage. After nitrogen
treatment , the differentially expressed genes galA, HK, galE ( LOC_0s05g51670) and malZ in the early response
were mainly involved in the galactose metabolism pathway ; The differentially expressed genes HEXA_B,GNPNATI ,
GIlmS ,UAPI ,RGP ,XYIA4 ,AXS,UXS1 ,UGDH ,RHM ,galE( LOC_0s09g15420) and GAUT in the mid-term response
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were mainly involved in the metabolic pathways of amino sugar and nucleotide sugar; differences in the late re-
sponse. The expressed genes AsnB ,ASL,NadB,GOT2 ,GLTI] and GInA were mainly involved in the metabolic path-

ways of alanine,aspartic acid and glutamate. These results indicated that the above DEGs play different roles in the

response to varied nitrogen during rice development temporally.
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Fig.1 WYD4 phenotype and number of DEGs at tillering stage after nitrogen treatment
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Fig.5 DEGs in the metabolic pathways of alanine,aspartic acid and glutamic acid under nitrogen
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Fig.6 DEGs in the metabolic pathways of galactose,aminoglycan and nucleotide sugar under nitrogen treatment
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Tab.1 Candidate protein interacting with proteins in amino sugar and nucleotide sugar pathway
Efe:Si il 30 HEER HAEERYE
Target genes Function Interacting genes Interaction gene function
HEXA_B(LOC_0507g38790)  WHHT /K e LOC_0s11g37950 WL Barwin
UXSI(LOC_0s03g16980) UDP- b RERR b M LOC_0503g60090 ZfDL T P O S BRI
LOC_0505g11130 AT A Z P450CYPIOD10. b
LOC_0505g38530 KT 70 ku SATE R
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RUTF udp- L3 4- 2 HE A
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WA AU S DNA AR R E AR (SC) 2%
T NDF1 (ndh B TERRE T35 1)
U R DNA ARG b Ak (SC) 41

1 SR HEHE IR S % The Rice Annotation Project Database ( https://rapdb. dna. affrc. go. jp/index. html) , & 2 [A],
Note:The small letter a means gene function description from The Rice Annotation Project Database ( https://rapdb. dna. affrc. go. jp/index. html).

The same as Tab. 2.
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Tab.2 Candidate proteins interacting with proteins in alanine,aspartic acid and glutamate metabolism
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