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Abstract: [ Objective ] The study was conducted to discuss the physiological and biochemical responses of potato
treated with different nitrogen concentrations and explore the genes related to nitrogen metabolism, and identify the key
period when potato was affected by nitrogen and the expression differences of nitrogen metabolism genes during this
period. [ Method ] Taking Yanshu No. 4 potato as the test material, the nitrogen efficiency, physiological and biochemical

differences as well as the key growth and development period of potato were studied by pot planting under nitrogen and non—
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nitrogen treatments. In addition, transcriptome sequencing was performed on leaves and roots of potato at bud stage to obtain
differentially expressed genes of nitrogen metabolism. [ Result ] Nitrogen treatment significantly increased potato nitrogen
efficiency, soluble sugar content, soluble protein content, root activity, nitrate reductase activity and glutamine synthase
activity. Meanwhile, the bud stage was a key period of potato growth and development. There were a total of 12 996 DEGs
including 6 440 up-regulated and 6 556 down-regulated in leaves and roots treated with nitrogen. GO was enriched in 11
biological processes, 17 cell components and 2 molecular functions, and there were 15 DEGs including 8 up-regulated and
7 down-regulated in nitrogen metabolism pathways. There were a total of 12 178 DEGs in leaves and roots without nitrogen
application, including 6 268 were up—regulated and 5 910 were down-regulated. GO was enriched in 7 biological processes,
21 cell components and 2 molecular functions, and there were 19 DEGs including 8 up-regulated and 11 down-regulated
in nitrogen metabolism pathways. The nitrogen metabolism pathway identified 19 DEGs encoding 9 genes, in which 7 DEGs

(PGSCO003DMG400016996, PGSCO003DMG400006913, PGSCO003DMG400030212, PGSC0003DMG400025823,
PGSC0003DMG400016001, PGSC0003DMG400004355, PGSC0003DMG400009698 ) had high expression in leaves,
meanwhile, the other 7 DEGs ( PGSC0003DMG400015734, PGSCO003DMG400001145, PGSCO003DMG400008262,
PGSC0003DMG400008356, PGSC0003DMG400014592, PGSCO003DMG400013235, Novel02273 ) had high expression
in roots. [ Conclusion ] NRT2.4, NRT2.5, NRT2.7, NR and NiR genes are mainly involved in nitrogen absorption function of
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potato, while GdH, GS and GOGAT genes are mainly involved in nitrogen utilization function of potato.

Key words: potato; physiological response; transcriptome analysis; nitrogen metabolism
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Table 1 Potato yield and nitrogen efficiency

i R BEL BE B PR ORIk BRI R
Treamment N ratio (%) N content (g/plant ) Total N Soil N Yield HUPE  FUTE  NUE
reatmen

M Leaf 2% Stem  #3 Root I Leaf 2% Stem  #3 Root (g/plant ) (g/kg) ( kg/plant ) (ke/kg ) (ke/kg) (ke/ke)
Jiti % 2.20bB 1.92aA  1.10aA  0.46aA  045aA  0.05aA  0.95aA 172aA  0.41aA 0.55aA  431.58bB  238.37aA
Nitrogen
At 2.69aA 1.37bB  1.00aA  033bB  0.35hbB  0.04aA  0.72bB 1.57bB  0.36bB 0.46bB  499.67aA  229.30bB
A NO
nitrogen

T RSVBEE/INE SO R B TR 2853 02, KEFSCTFRAFRFEFR 22 R0 %

Note: Different lowercase letters after data in the same column represent significant differences, and different capital letters represent extremely significant differences.
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Fig. 1 Effects of nitrogen on physiology and biochemistry of potato
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Fig. 2 Path analysis of nitrogen on potato tuber yield
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Table 2 Summary of potato transcriptome data quality
B JEIh B TR SAHT R RA Q20 Q30 GC frim
Sample Raw reads Clean reads Clean bases Error rate (% ) (%) (%) GC content (% )

YNal 43553516 40452950 6.07G 0.02 97.12 92.71 40.81
YNa2 49397496 47125288 7.07G 0.01 97.37 93.30 41.32
YNa3 46372144 43760828 6.56G 0.02 97.15 92.83 40.97
Yal 46844314 43120680 6.47G 0.02 97.12 92.72 41.57
Ya2 48279028 45006728 6.75G 0.02 97.18 92.87 41.52
Ya3 50000852 47654700 7.15G 0.02 97.08 92.64 41.46
YNb1 47910752 45964542 6.89G 0.01 98.18 95.28 41.47
YNb2 41701132 39590930 5.94G 0.01 97.72 94.14 41.18
YNb3 50061142 46859126 7.03G 0.02 97.08 92.67 41.67
Yhl 47884150 46136544 6.92G 0.01 98.06 95.06 40.87
Yh2 55811914 52188706 7.83G 0.02 97.13 92.76 40.85
Yh3 44245698 42300578 6.35G 0.02 97.04 92.58 40.71

TE: YNa, YNb Z35RFRIGAALI FAES 4 SHFHMR, Ya, Yb pBIRERAMERAL B R IEE 4 50t R

Note: YNa and YND represent the leaves and roots of Yanshu No.4 potato respectively under nitrogen treatment, meanwile, Ya and Yb represent the leaves and

roots respectively under non—nitrogen treatment.
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respectively under non—nitrogen treatment.
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Fig.3 Analysis of differentially expressed genes in potato leaves and roots
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Fig.4 Nitrogen metabolism heat map and pathway analysis of potato
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