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Nitrogen sensing and root development in plants
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Abstract: Nitrogen is a major component of living organisms and an essential nutrient for plant growth. To
adapt to changes in nitrogen availability in the soil, plants employ complex signaling pathways to finely regu-
late root system architecture to optimize nitrogen uptake efficiency. This review focuses on the receptors
involved in perceiving nitrogen signals in plant roots and the specific mechanisms governing root develop-
ment. It also elaborates on the interplay between nitrogen signaling pathways, plant hormones, and other
molecules that coordinately regulate root growth and development. This review aims to provide valuable in-
sight into how plant roots perceive and respond to nitrogen signals.
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Table 1 N transport proteins expressed in Arabidopsis thaliana and Oryza sativa roots
EH A FikIX FHEIIRE EZPCN
Transport protein Expression pattern Description References
AtNRT1.1 ML PR TL4H L EERAR M, A B [16]
AINRT1.2 i HRFRAH R ER K 171
AtNRT1.5 i THRAR L 2 3P 5is [18]
AtNRT1.8 MR H AKITEB IR LB [18]
AtNRT1.9 LSSl FiE PR AR A ST R 3] 1) K M By e iz [19]
AtNRT1.11 HRZE 1) e 38 AR BTHS A R AL i [19]
AtNRT1.12 HE 2590 Fz 8 PNl e e [19]
AtNRT2.1 MR AR e K e 2 24 A RER W [20]
AtNRT2.2 Ui FE R R i WS RN % i [21]
AtNRT2.3 M. 2 IR ¥ 2 [21]
AtNRT2.4 ST A5 TR G2 [23]
AtNRT2.5 MR R B S 2 . ARE PR ZAHFRER I [22]
AtNRT2.6 M. 2 IR ¥ 2 [21]
AtAMT1;1 R AR e Ko e 2 24 B AR IR [23]
AtAMT1;2 3 J AR ZE PN 2 2 440 B R B T DT AMAR ) 445 R i [23]
AtAMT1;3 MR Bz e iz 2% 4 it B AR S TR [23]
AtAMT2;1 HRZE AT BEAES T HL T B R i [23]
OsNRT1.1b MFRE . AWE. AL . A zE RN S iR AR 2 3 [12]
OsNPF2.4 m%ﬁ{ v *ﬁ%ﬁ%zﬂéﬂ,; ﬁfﬂw ﬁﬁ@wigﬁal [11]
PR EREANL T FRAR L 2] Hh_L 3R F5 2
OsNPF7.2 RAMEREA L, R SRR I TR AR 12 AR 1 [24]
OsNPF7.9 MER . MR ZELS A Ak TEER AR T 2 F AR is [25]
OsNPF8.9 ARSI . L RRE TR S R A [26]
OsNRT2.1 M H - T SRR I TR AR 12 AR 1 [13]
OsNRT2.2 i RN %iEEA [13]
OsNRT2.3a HRTH A TR 21 SRR 301 SR\ DAR ST Y e o = W (51174553 o e B R e S 2 [13]
OsNRT2.3b P ZHEL . WA BRI B AR R MTRRIRGZ E A, RENSBNANMIE B A pH 1751k [13]
OsNRT2.4 MR LA b 3 i L 4 B Y e R S IR AR e iz i [13]
OsAMT1.1 WRER . MEHALS . W, EER. Rk BEARES T H T B R s [27]
OsAMT1.2 AL WIAEARAR IR Y Bz J2 R AL A BRI R [15]
OsAMT1.3 R R G5 o 20 SRR S5 R e [15]
OsAMT2.1 RER . M BF. rhR . A R MEARE FiiEH N [28]
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Auxin ZMHERE 11 5 15 PINs 7E 7K F5 AR 36 J= 38 AL Ak 1

(2% 10T IR AT AR ™Y, ZE 40U I b PINS 1112
SRR ER S S AR KET. AUXT F1 AXR4 1
MR FRN TR, 28] )R A MR T KA,
SRR X3, Auxin Jit AR, A AR
JERAA AT BT EEEY Auxin A BAE ik G
FH, NPF6.3/NRT1.11E I BGE At S A iz
BH, AERASRZLET, AR KR =
Auxin, T UE T UEEE §1 408 K 1) WOX5, PLT1
A AR AR KO, 2K, Bk PINT, PIN9
RES A T Jm il 0 A R 6 41 T 19 Auxin 43 e 7,
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Nitrogen signaling regulates expression of auxin biosynthesis genes (TAA71 and TARs) and transport genes (AUXs, AXRs, and PINs) to con-
trol auxin levels in roots. This regulation impacts Arabidopsis thaliana root growth and development under various soil conditions (mild N de-
ficiency, severe N deficiency, and local N supply). Colors represent different soil nitrogen concentrations, with darker colors indicating

higher levels.
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Fig. 1

Nitrogen signaling regulates Arabidopsis thaliana root development through the auxin

pathway under different soil environments
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