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1.1 hEEFRSHERRE

AT 2024-2025 FEAE H E ROV RH BRI R
AT . DU/ A KN199 (WT) AT 5t
ff) TaNPF6.2 K=K 9w’ T3 Ak R (KO™MT62) Jgix
AR ATHART TN RN, H (A IE R AR R A
[X 2k A 5] e JE Ah R R, KO TaNPR6.2 B B BRI AR ok 1) Bk
F rBEEL. R R RERIECRE R MR T A
KN199. ¥ T3 AREE miBRik 2 KO™NPF62 [z KN199

ENTAEENTETR, 9% 16 h/8h O/
f5). 20°C. ¥BJE 55%. T 3 24 - HIE 1 F
M R85 T80 °CLR A7, FT DNA $2HUA
BB 5E o 3 A BETY, W3 NI EE,
TN E L 5~8 NP BT, M EUHR JE T k4l
Mo [FEHEC > BE 2R R GE R J5 T-80 °CIrfF, H
TFREFEERN . 3 1 O IIEBETT R 1~2 cm
22T WEE R, T RREES &R,
1.2 TaNPF6.2 B RIMEREREE

K CTAB 2R EL DNA, ) FH 3 PR 40 45 5
HE R 5 P3E4T PCR 3738 (3% 1), ¥4 PCR 724
ER AL ERE R A A TR 2 =0T

=1 TaNPF6.2 EREBF MY 14549

Table 1  Specific primers for amplifying the TaNPF6.2 gene
T H IR 3 51 SRR 1 5
Item Forward specific amplification primer (5'-3") Reverse specific amplification primer (5'-3")
A R [FH A subgenome GGCGCGCTTGAAAATTCTCT CTGCTCGGTTTCCCTCCTTT
B Z£[X2H B subgenome TTCTCCTTTGCTTCCTCGGC CCAAGACTCCTGACTCGCTC
D %4 D subgenome CCCCCATCTCAGCTACCAAC CATGCCGATGATGGACAGGA

1.3 HFENFSHHR

4 KN199 Jz KOTNPFo2 (1) 6 AN /N7 43 BETT 2R
1% B AL R BRI A BR 2 ] HEHL RNA,
i Agilent 2100 bioanalyzer J7 V%45, SCPEMI
Ji, Qubit EEIFMB, Agilent Kl & 4% )5 H
qRT-PCR E& (>1.5nmol), MRS . WFHit
IERRAIZE (Q30) N 99.90%, FEAI - Hdiid jg
AR 100 H i 5T A RO R s (82036334, 96.90% )
& N B3 (228, 0.00%). fKFEF%H (90,
0.00%) BFHLITS] (2623160, 3.10%). 1
A 5 I e o B A i F HISAT2 3 A L
X Fielder Z %3R4, KEUENER .

FIH StringTie AT ¥ AR R, FE0E HadkAT
Pfam. GO 1 KEGG %5%## EiE R . F]H DESeq2
B, KA DESeq brifET7i%, LA logeFC=1. P
<0.05 2% 5 B kbR . 8 clusterProfiler
BT 2 7 R4 1) GO ThRE A KEGG il & 4

8T« R R =°F & (https://magic-plus.novogene.
com/#/project/list) ¥ i g T 45 1) 22 5 B K 14T GO
I KEGG & #5247,
1.4 EYRNERZS=E

K 3 1D HAR KN199 K KOTNPFS2 Sy BET Iy
EMFEAR R =RAEVMR AR AR, RAE
e SO € 1% — BRI 43 % Orbitrap Joit 1% 156 FH A%

(UHPLC-QE, Thermo, FE[E), TN MbR

SRR B, W AR MV LR . ABA.
B KA A KB (SA). L (+) -12-
AR Y RN S AR S 29 PR K
1.5 SERTREZEE PCR &M

FIF TRIzol iX7/#2H RNA, @it all in-one 5x
RT Master Mix & 5iA 7 & (Jbt Wl 2E AR}
HAERAF) RN cDNA, WS HN/NE
TaGAPDH, Fl 51 ¥ 0LEE 2, BT FH It i il

%2 qgRT-PCR 3|¥1F%
Table 2 qRT-PCR primer sequences

FE[A ID Gene ID K 4 FK Gene name 1E 17151 %) Forward primer (5'-3") J% 75| Reverse primer (5'-3")
TraesCS5B02G029300 NCED3 TCCGCGCAGCCCCTGGCCT ACACGTAGGCCGGCGTGCGT
TraesCS5B02G075800 SnRK2 ATTCGAAGTCATCGGTTCTTCACT CAACATCACGTAAAGGGTTACCC
TraesFLD5B01G508800 PAL GCCGAGGCCATTGATATAC ATCTGCATACGCGAACAC
TraesFLD7B01G073800 PR-10 CTGTTGAGGGAGAAGGCGG CGATGAGGGTCGATTTGCAC
TraesCS6D02G196300 TaGAPDH CGATTCAGAGCAGCGTATTGTTG AGTTGGTCGGGTCTCTTCTAAATG
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A 2xFast gPCR Master Mixture (DN2058, Jt5tid
THEDBEA R AT . /] BIO-RAD & & is
WAL (EED AT qRT-PCR, W& 3 MEY¥EL,
3ANECRESR, FARM 282k T iR

2 BREHR

2.1 TaNPF6.2 EERBFRMRINTHEEREERREE
WT B 5 TaNPF6.2 1] Ta 43 K] 4 58 41 %)

TEMRE . BRI AR K S B R MR B3R T
By A RIRST, G I Ts 5 R A e KR R 3RS T
afi & F2 0 1) KOTeNPre.2 JLR g o1k}, T 2R
TaNPF6.2-1A4 5% 5 bp. TaNPF6.2-1B %% 2 bp.

TaNPF6.2-1D 755 14 bp (B 1), AEWE B
ST, BFAER TaNPF6.2 BEASH 11 NMEHX
B, BRI YniE e O R A, R 5 A
gk, KOTNPFo2 4li &k Z v 1) 56 % TaNPF6.2 2

ATG TGA
TaNPF6.2-A =l —
; ; 1749 bp
ATG ! : TGA
TaNPF6.2-B =l e —
; 1749 bp
ATG ; i TGA
TaNPF62-D el i e —

Target: CTTCCTCTCGGGCACCAAGAGG
CTTCCTCTCGGGCACCAAGAGGTA-/-GGAGGTGAAGATGGTGGCGAGGCTG

WT-14/1B/1D

,,,,, 1749 bp
Target: CTTCCTCTCGGGCACCAAGAGG

la: CTTCCTCTCGGGCA--CAAGAGGTA-//-GGAGGTGAAGAT-------- GCGAGGCTG -5bp
goravers2 - 1b: CTTCCTCTCGGGCA--CAAGAGGTA-//-GGAGGTGAAGATGGT--GCGAGGCTG -2 bp
1d: CTTCCT-mm-mmmmmm oo AGGTA-//-GGAGGTGAAGATGGT--GCGAGGCTG -14 bp
1 BEFRATRE KOTNPro2 ph B R BIME T

Fig.1 Genotype identification of KOT*Ff6-2 |ines

FE, T ARElGrl b Rl KOTNPFS2 FY T 5 42 4T
22 FHEBREBRMREERENFRE

RNIRFT TaNPF6.2 3E RIS /INE R E 15T
HU], X WT Al KO™YPFS2 (KO) 43 BETRE kAT
Bk IR, 38153 6 4> cDNA . JFUf 3t i

JE J5 reads HUAE 78440374~84659812, il 3k H A
11.77~12.69 Gb, M7 4% % 0.01%, Q20>99.11%,
Q30>96.19% (3 3). FEA[AIFH M 73 H Bon A4
FE R E R2>0.92, 54 Encode 11X R?>0.92
bR, FEARBTEAH .

x3 NFHERELST
Table 3  Quality statistics of sequencing data

N SR JARTRE  EUATAE R AR AROEEEA RRAE Q20 1§ Q30 & GC & &
Sample Library Raw reads Raw bases (Gb) Clean reads Clean bases (Gb) Error rate (%) Q20 value (%) Q30 value (%) GC content (%)
WT-1 FRAS250185109-1r 84631508 12.69 82192894 12.33 0.01 99.18 96.35 53.48
WT-2 FRAS250185110-1r 84659812 12.70 82036334 12.31 0.01 99.13 96.28 53.49
WT-3 FRAS250185111-1r 84415958 12.66 81516152 12.23 0.01 99.17 96.46 53.31
KO-1 FRAS250185112-1r 81627914 12.24 79531446 11.93 0.01 99.12 96.24 52.95
KO-2 FRAS250185113-1r 78440374 11.77 75364236 11.30 0.01 99.11 96.27 53.29
KO-3 FRAS250185114-1r 82075428 12.31 78843794 11.83 0.01 99.11 96.19 53.29

23 HBREAERFKIEEE (DEGs) 7747
23.1 DEGs #BARKE IR Pag<<0.05. logFC
=1 (IR, X WT 55 KOUNPFS2 REAR AT 75 R KI5
it (B 2a). KOTNPF62 eh I 28 | iRFER] 741 1,
BE NIHEER 1240 4>, oz R 89 805 1.
DEGs &% 1981 4 CHFERAN 2.1%). KB
REHE (K 2b) BIRFEAR ERE 1t B GO, FF
RN R AW BB R IR R
FIKHHE TR N2 M, 5 B2R{E KO 4

E—HEmERRE B,
2.3.2 DEGs # GO g £ 454 X WT & KOfNrFre2
1) 1981 /> DEGs #4T GO &M, JLE £ 184
A GO Bhfiedsal (K 3D, 0k 87 NMEWE
(BP). 23 ML (CC) F 74 A5 FIhEE
(MF), 558 47.3% 12.5%F8140.2%. BP.
CC Hl MF 7) 'S5 34, 12 F1 57 NREEH . Hr,
GO & SRAEM A S ThRe 200 i b b, & R AE
BP 1 MF ] GO DhgeRnl R %, H N3 H
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= 200 i llogsFC) > 1
<% : ey - L Up: 741
g - - == F-- - Fifl Down: 1240
= 50 B P .
13] = EIegl, e —— - KAk No change: 89 805
710 10 0
log,F'C
(b) : '
| | | | | |

2 ERFTIESHA DEGs BESH

Fig.2 Differential expression analysis and cluster analysis of DEGs
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2 o SRR Y BRBRG 74 Cysteine-type peptidase activity

FACIE IR ERE T, TEH T8 — MRS 75

Oxidoreductase activity, acting on single donors with incorporation of molecular oxygen
Bl 54 Enzyme inhibitor activity

PN KR 5 95 14 Endopeptidase regulator activity

JUKTIR 1535 7 Peptidase regulator activity

BEREIMH]E 1 Peptidase inhibitor activity

P B35 1 Endopeptidase inhibitor activity

HRNEEYE, R AR AL I

Transferase activity, transferring acyl groups other than amino-acyl groups
22 IR Y N R BEHMH1 75 14 Serine-type endopeptidase inhibitor activity
EREMEE T, AEMEIL Transferase activity, transferring acyl groups
b 5 5 2 A1 Ribonucleoprotein complex

MR Cytoplasm

% A H &K Protein-containing complex

M4 Ribosome

JEALHE 21 %% Membrane-bounded organelle

41 P9 I AL B A1 B 4% Intracellular membrane-bounded organelle

W I 248 Endomembrane system

P95 ¥ Endoplasmic reticulum

Py
0.97

0.75

0.50

0.25

L[

0.02

JE 5 15 A 7 Membrane protein complex Ho
JI£ Membrane Count
BRRAY 4 L FE Carboxylic acid biosynthetic process
BHLER AW A L 2 Organic acid biosynthetic process
A8 A= 4 iit #2 Lipid biosynthetic process
FIRTR AL FE Monocarboxylic acid metabolic process
20 A fig L AC L FE Cellular lipid metabolic process
HURTR AW A L £ Monocarboxylic acid biosynthetic process
B A AR FE 19 3% Regulation of protein metabolic process
X495 [ B2 Response to wounding
g B AR Tk 72 Fatty acid metabolic process
fe TR A=) 4 ML FE Fatty acid biosynthetic process
-0.5 0.0 0.5 1.0

L[ LL A Gene ratio

[# 3 DEGs B GO EEHT
Fig.3 GO enrichment analysis of DEGs

B Z . BP NAZK 3554y, EiRZEF 110 4, 0004866) HKEE TR FiE M (GO: 0061134,
MF B REER 170 4, EIEIEE 3514, S5 GO: 0061135), LLX BP F AR BT BR AW & Ak
N 76.3%F1 82.9%. 4401 DEGs £ B &4 MF (GO: 0006633) ITFE (F 4). 454 MF ZIH R
MR RS (BRI (GO: 0016746, GO: FEMHEYEE GO, BEHEHFE A7 O A 1R 45 1] B
0016747) BREFHNHIFEME (GO: 0004867 GO: #& DEGs RIFEEH M EE DR

x4 EREFGO BENT

Table 4 GO enrichment analysis of differentially expressed genes

245 Category GO %5 GO code 1#1& Description Pugi & Number
MF 0016746 MG (FEREIEED) 0.0204451782464127 6
MF 0004867 22 58 TR 2R PN JUR B A0 51 7510 0.0204451782464127 3
MF 0016747 HREREYE (R AR RS L) 0.0204451782464127 5
BP 0006633 JRR A& i 72 0.1037956007872910 3
MF 0004866 A JEAC R 61 750 1k 0.0226228547401966 3
MF 0030414 TR 1) 710755 4 0.0226228547401966 3
MF 0061134 JoR Bt 5 PR 0.0226228547401966 3
MF 0061135 N S R T C 0.0226228547401966 3




S 234 11

FBIRFREE: Fe Al Mriaas /N IR ERHEIZ HR F TaNPF6.2 B G HEERK I DK E 37

2.3.3 DEGs % KEGG & £ 45 # HIH DEGs i#17
KEGG E& 08 (K 4), LEEF 100 M@ 512
AL, AT 20 NEFEIEH (P.gi<0.05) 71 DEGs
BHERZ PN EE R AR E Pl %, = S E] 29

AN AN IR, YOI IE . -3
BEACH AN PR . AR A RO T, B3R
PRI B O MBI IR TR V) S B FJE . ARAR A
W A S B B SR A ) £ PR B A

Jt 1 H Photosynthesis ®
He A 1EFH — K28 A Photosynthesis-antenna proteins ® W
Hg TR ZE{# Fatty acid elongation o Count
LA BRI Galactose metabolism @ .9
R4 4] Porphyrin metabolism ® ° i6
Z IR A A1) & X Pantothenate and CoA biosynthesis ® @ »
FHR R AN Z BRI Arginine and proline metabolism )
TR IR Linoleic acid metabolism
#:2E K B A Vitamin B metabolism =~ @ Pui
LA T £ W14 B Biosynthesis of unsaturated fatty acids ® 1.00
HER . Z2Z RN 2RI Glycine, serine and threonine metabolism ® l
B-TN R R/ B-alanine metabolism 075
R4 2 HEE Y4 Bk Exopolysaccharide biosynthesis
MR =R R 7R Valine, leucine and isoleucine degradation 0.50
& LA R IR [ 58 Carbon fixation in photosynthetic organisms
BEEAC S Pyrimidine metabolism 0.25

R AR RIS B 4294 X Cutin, suberine and wax biosynthesis
HAE SR A W) & i Monoterpenoid biosynthesis

' 0.00

T AR %7 # 7 2E 06 X Glucosinolate biosynthesis
i E LB A Lysine degradation

0.000 0.025 0.050 0.075 0.100
FE X EL 5] Gene ratio

4 DEGs K KEGG Z&E 5
Fig4 KEGG enrichment analysis of DEGs

24 WT f KOMVPF2 iRE RS E

T3 48 NPF KGR B A #5128 ABA K TAA
ThEE, wAEEYE SRR, KRR WT
A KOTNPFS2 1 73 BERT 525, X H N IR & &
BEATINE, 455 (£ 5) HoR, 1E KOBNPFE2 iy
R, SA FHATAEY SA-2-0-B-G S EEE T,
NEFAERI) 2.2~3.5 1% . ABA HI5 R AE BRI I 28
HIA TR . TAA fT2EW) IAA-Gle, fE4TBETI

TR, EEPEEANIE, 1AA-Asp H1E
KO HEFk P AR . JA fE KO™VPF62 Jy B vh &
HIFC, MEZERTE, JA AREMERI (+) -12-
AR-EY ImR S B RANREERE 2 M4
U R S B IA PTREC, BERllE 45 R K, SA
AN, R TuNPF6.2 W] figidid 4% NPF
SRR S, #m SA Al JA S5l 5
FIAH SR AR R 515 5 .

x5 mHNERESENE

Table 5 Determination of endogenous hormone contents at the seedling stage ng/g
&) 4y BET5 Crown node 2 Culm

Compound WT KOQTeNPF6.2 WT KOQTeNPF6.2
SA 122.98+4.27 332.79+4.27 98.90+3.62 276.30+4.53
SA-2-O-B-H % #H SA-2-O-B-Glucoside 374.09+13.32 823.27+24.43 234.79+9.69 831.44+29.14
ABA 41.25+0.87 44.72+1.19 27.91£1.00 31.36£1.58
Jx A HERR Trans-cinnamic acid 23.50+0.44 22.21+0.55 24.73+0.55 20.90+0.09
TAA-# & HE R IAA-Gle 580.29+13.45 379.9245.76 1138.49+28.71 1249.10+16.68
IAA- KA SR IAA-Asp 1366.40+40.37 1534.95+34.73 785.024+22.54 1009.47+27.95
JA 1.31+0.03 1.08+0.03 5.82+0.34 7.454+0.22
JFi(+)-12-58AR-HE P — J# R 2-oxo-phytodienoic acid 69.38+3.51 86.77+2.37 304.57+2.35 355.81+10.36
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2.5 TaNPF6.2 BiBR##} DEGs HEE 74T

FET UL RS, HHATH I 1) qRT-PCR 77
Mr, 455854 DEGs #t— M ¥ E TaNPF6.2
WM FHER (B 5. \TRiWgER/NE S
BE DL SRR A5 4k, TR R /N 22 O RERT 3 I3 1 23
BELF, EEMITOCHEIERMEL. 5 ABA A HH
KM 9- M E A EE b ZXUIN%E R 3 (NCED3)
BRI LA K ABA {55 5 5 A% o T JRE 0 I i R AH O
HAWEE 2 (SnRK2), 1E KOMNPF62 vhi 3Rk i I 3%
Wrm. Horh, NCED3 H:RITERRAT R 2
KENWT B 6.2 %, fEFBEZFT A WT 1] 2.3 £i%;
SnRK2 BRI R BR MR AR RIS 88 WT 1
1.6 1%, AEYBELEFN WT 1 1.5 5. 5 SA W&

O wWT

—_

PR Suy s
Relative expression

—_
O = N WA WUOANNNTOD O—=NWARARWVANIO®WOO
T T T T T T L T T T T T T T T T

PRI10

AR Ik
Relative expression

T Iy BESE T

Spike Tiller bud Spike
* 9 N [TELE}] %[] €6 w%k 9y

* 99 €€ HkE 9y
, and

FOAH SRR N R IR R AR (PAL) RIS SA
Wi )97 975 REAH DG JE R REAH DG BE 11 10 (PRI0)D, 1E
KO™NPF6.2 vhi sy L i i ik . PAL % [ 7E W R
PR AR SRR 43 BE 2 o (1) R OE B 40l WT (1)
1.8 1 3.8 f%; PRI0 HEPRLEEFRAT RN 73
BEZEHH I RIA B M8 WT 1 1.5 f12.3 {5,
T TBI FER W] LA 3 e /N2 o BE BT KB

DR b X6 /N 22 4y BE QB L R TBI () 3R 8 & AT A&
W, RIILAE KOTeNPFs.2 ok el Al v [ 3Rk & 6 2% T
B, (EZREMAN WT B 3.6 15, M RIEEN
WT ] 3.5~5.3 fif, 7r BEZF RIS SN WT 1 2.0 fi%.
TaNPF6.2 W] fi¢ 18 i 18 45 100 15 g 7 35 [R) il o 8 0 o
IR A AR R E S, N ENKE.

= K QTaNPFs.2
SnRK2

PAL

TB1-4 TB1-B

Iy BETE
Tiller bud

Iy BEZF il
Tiller bud Spike

Sy MFIRTE P<0.05. P<0.01 #1 P<0.001 KFPEFEZE,
indicate significant difference at P < 0.05, P < 0.01 and P < 0.001 levels, respectively.

B 5 MEHEXEER qRT-PCR 47
Fig.5 qRT-PCR analysis of hormone-related genes

3 g

TaNPF6.2 2R g MBI AE AR . BESL.
KAT-hr S R MR BT WT, HILAE
BRARGSHSHHMIER, LLEMILM NPF &7
HA FIFE ) Dh e 55 i AT SR R A A L8 E T
TaNPF6.2 bR PR R B, 33 T a6 &N
AN SERE RS T PR AR LK 4 4 1k &R Y TaNPF6.2
HEN 6 NIhRedE iEE R S BT R .

BT NPF S0 B0 R, BRI i 3 22 1)
MThRen Re A ES, HEAERMAEIE, B8R
TaNPF6.2 5 [ [ 6l 2k A R AR T 245 38 1K R 24
AR, AR R R R IR R AT BE X A K B A
M, % S 2 2504 Hh KOTaNPro2 5 WT [a][1) 1981 AN
# DEGs HJ G2 H T A5 Bg (1) G B i, 7l LA
a7~ PR AR R R B AL 1) 4 kil . GO DhRRE 46
ST N ERRIX S DEGs M ZhRefR AL 17 7M. £+
e, W EETEBENEE OUHRM IR
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FEAH TG ORI o) 790 2 A UK P A 05 DR -0 12k
T 3 5 B g 2 5 MR AR b 2 B AR 43 T R AB A
&P, dneEsk, 7T IR I A KRG TR 4
HH OB LA SHE A 2B, Wtk
KB, vTH RIS R - 1 8 F R 51T &
Gl ZzZ25KEE5%S. EEMSES, B
B A O R E 5, 5 MF [FIFESR R B B AR
FHOCIEAE, MR AN 2 40 B M 1) 32 2 1 o0 A e 2 i
I, R R RAR R 5 AL D) AE 5e 0132,
R, TaNPF6.2 ] figidid & 5 1 fE AR 2L A,
S B R 815 5 e

KEGG 7r#r kKB GEE g B & E %, OM
TR B P A K A E B o0HE, H
7 NPF H A Yami NG, TaNPF6.2 W] figidit
TR R B R 4 6 A 5 1 % R e R AL R A 3351,
TR A A . ANRANNE D R AP B CA R f i R
¥ SR AR A i EE KEGG 3L HE 4, 5 GO
(R T S V8

IR S S5 RYE T N AT T AT
IR T AR IR BB KA I
BAEMNT REEEEREEZNTI, FT W8T
TaNPF6.2 & R A< 5 1) Dl g S Ho A% 0 1 458 1 45
TaNPF6.2 J 3 WIH IR $h15 = 15 T3 8 I 1 28 SOt
1, FEE A% H B S N AT e 2 00 H SE R sh A5 1 PR 4%
B AT PSR B AR KA R Y, s
ol Foip A 25 TP TR PG v, LR T R K R
U AN FRE o R — IR NI IE 75 8 A0 S s L A4 )
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Transcriptome Analysis Reveals Wheat Nitrate Transporter
TaNPF6.2 Integrates Hormone Pathways to Regulate Development

Guo Shihan'?, Zhou Baihui?3, Kong Xiuying?, Zhang Lichao?, Xia Chuan?, Ni Zhiyong'

("Xinjiang Key Laboratory for Ecological Adaptation and Evolution of Extreme Environment Organisms, College of
Life Sciences, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China; 2Institute of Crop Sciences, Chinese
Academy of Agricultural Sciences/ State Key Laboratory of Crop Gene Resources and Breeding, Beijing 100081,
China; 3School of Agronomy, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract Nitrate transporters are specific membrane proteins that mediate nitrogen uptake in plants and are
closely related to nitrogen use efficiency. In this study, the genotypes of gene-edited knockout (KO) lines of the
wheat nitrate transporter 7aNPF6.2 were identified. Transcriptome comparison revealed 1981 differentially
expressed genes (DEGs) between the wild-type and KO lines, and GO enrichment analysis showed that these
genes were significantly enriched in acyltransferase activity and fatty acid biosynthesis. Endogenous hormone
detection indicated that the contents of salicylic acid and abscisic acid significantly increased in the KO lines,
and the expression of genes related to their synthesis and signal transduction was also synchronously
upregulated. These results suggested that TaNPF6.2 may participate in the perception and transduction of nitrate
signaling in wheat by affecting salicylic acid- and abscisic acid-mediated signaling pathways. Loss of TaNPF6.2
function activated stress-related hormone signaling, thereby leading to changes in agronomic traits such as tiller
number, spike length, and plant height. This study provided a theoretical basis for elucidating nitrogen response

mechanisms and breeding nitrogen-efficient wheat varieties.

Key words Wheat; Nitrate transporter (NPF); Transcriptome; Hormone
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