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Cloning and Functional Analysis of TaECT3 Gene
Encoding m®A-Binding Protein in Wheat

WANG Jiakuan, SHI Tingrui, MA Yuhang,MA Yutong.,ZHOU Ruixi, LI Zenglin
(College of Life Sciences, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: N°-methyladenosine(m®A), the most abundant epitranscriptomic modification in eukaryotic
RNA, regulates plant growth, development, and stress responses through a dynamic “writer-eraser-
reader” regulatory mechanism. Among these regulators, ECT family proteins act as m°A reader by
recognizing m® A-modified sites to participate in RNA metabolism regulation. To investigate whether
TaECT3 acts as an m’A reader protein in stress responses, this study cloned the coding sequence
(CDS) of TaECT3 gene from a wheat cultivar Fielder and conducted comprehensive bioinformatics an-
alyses. Results revealed that the CDS of TaECT3 spans 1 854 bp, encoding a 617-amino acid protein
containing the characteristic YTH domain conserved in ECT family members. The TaECT3 protein
exhibits a molecular weight of 66. 93 kDa and a predicted isoelectric point of 6. 48, demonstrating in-
trinsic hydrophilicity and thermodynamic stability. Secondary structure prediction revealed a predomi-
nance of random coils(79. 74 %) and a-helices(13.45%), while tertiary structure modeling confirmed
the presence of a typical m®A-binding pocket. Phylogenetic analysis revealed that TaECT3 exhibits
close evolutionary relationship to the ECT proteins of HVECT3, SbECT3, and BADF3A from barley,
sorghum, and brachypodium, respectively. Electrophoretic mobility shift assay (EMSA) confirmed
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that recombinant TaECT3 specifically binds m®A-modified RNA. Subcellular localization analysis

suggested its potential membrane localization. gRT-PCR revealed significant regulation of TaECT3

expression in wheat cultivar Fielder under high-temperature (37 ‘C, 6 h) and PEG8000-simulated

drought(15%, 6 h) stress conditions, compared to the control. This study demonstrates TaECT3

functions as an m®A reader and participates in response to heat and drought stresses in wheat.

Keywords: Wheat; TaECT3; m®A reader protein; Gene cloning; Subcellular localization; EMSA
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Table 1 Primers used in this study

IR/ S Bk )]l &
Primer name Primer sequence(5'—3") Purpose
TaECT3-F1 ATGGCAGCCGCCGCCGCCGCC F

TaECT3-R1

TaECT3-F2 GATGGCAGCCGCCGCCGLCCGCC
TaECT3-R2 GCAGCCATTTGCGACAGCCAA
TaECT3-F3 ATGGCAGCCGCCGCCGLCCGCC
TaECT3-R3 TCAGCAGCCATTTGCGACAGCCAA

RT-TaECT3-F1
RT-TaECT3-R1
RT-TaELF-F1
RT-TaELF-R1

TCAGCAGCCATTTGCGACAGCCAA

Gene cloning

SRR

Protein purification

G 440 7 {3

Subcellular localization

CTGAGCAGTGGGCAAATCCT
ATGTCACCATAGGCACCAGC
CAGATTGGCAACGGCTACG
CGGACAGCAAAACGACCAAG

SEF A RE B PCR
Quantitative real-time PCR

TaECT 3-F2/R2 735t Bam H IFI Eco R IFEY) . KA EEHF FE )07 50 TaECT 3-F3/R3 205 th Bam H TR Xba IR ¥ 08 B BV 07457
TaECT3-F2/R2 were digested with BamH I and Eco R I, neither carried restriction sites; TaECT3-F3/R3 were digested with Bam

H I and Xba I, with both restriction sites retained.

B PR X2 5 DR A /N A2 R 2 b i DRI e £
AT A HEAT TN, 45 S R % 3 R A TN
5D YL ik 508 975 113~508 979 213 X [A] . 78 A,
B.D B A& A — 40, 550 2 448 D43 5l
T 5A Yefa ik 618 006 335~618 003 177 F1 5B
ik 616 944 382~616 941 243([&l 2), il Ex-
pasy ProtParam FEZ 3 43 7 . i B H 4y F 8
Caois Hisii Naoy Ogs1 Sis s JEEF BVECH 9 230, 40 F &
9 66. 93 kDa. % H 5 R 6. 48, IR M R BN
59.53% , M FEIKE S —0. 721, T A 2R K P
EH; AREEZRECN 32. 28, Filill A EE A .
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SOPMA 7& 28 # 4 % TaECT3 4 H — 2 4%
A1) T 00 45 SR (I 3) Jb s L 45 4 4 43 L TG R )
B mE G 79. 74%) . o BRTE (13, 45 %)
K B3 (6. 81 %) R WL AR 11 0l B HAT 8 i 1Y 45
N5 SRR R e, 2T SWISS-MODEL

TaECT3 TaECT3

Marker

TaECT3

2000 bp

Bl 1 TaECT3EE=E
Fig. 1 Cloning of TaECT3

B S G R 43 AT R A R 5 T A A T
—F,
2.2.2 TaECT3 %& G 8 5 7] b 2F & % e it fL A
5 H

FIFH DNAMAN 6. 0 Xf /% TaECT3 I H:
[FlJR & #E1T Clustal W Z #3525 5 (A
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DF3A Zh— 3, W57 o] B A7 72 DI BB AR <F 14 .
2.3 TaECT3 EH 4 E L

ARS8 1t Deeploc 2. 0 LELRARAE T , 87~
TaECT3 & [ Al B8 F A0 MR . S 56 iF 1% T

r 0 Mb 5D SA 5B
72 Mb
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720 Mb \U \

B 2 TabECT3 HHE 3@k E i
Fig. 2 Chromosome location of TaECT3
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Fig.3 Prediction of the secondary(A) and tertiary structures(B) of TaECT3
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Specific hits |_|
Superfamilies YTH superfamily
TaECT3 ] 3 STIENGNKK KSVN. .SP I FSVNEES 0 68
ZmECT4 | Y SEDDVHESIK YNVWA STIENGNE KEKSSETP SVNI'S R 70
OsECT3 & - \S” KEKSSDSS EFNAVER 70
HvECT3 & S NGNKK KSVN. .SB SVNINSGQEFVGLI 0 68
BdDF3A @ d 3 y = NGK NNESSKSP SVN P 70
AtECT2 7 K S NG g QOKAGGCEL SVNIA S G( [EINNNUTEP 70
Consensus
TaECT3 137
ZmECT4 139
OsECT3 139
HvECT3 137
BdDF3A 139
AtECT2 \ WOODKWT 8 KWHTV PNELLKHT| ! 139
Consensus vdf e wggdkwtg fp kwhivkd pn 11khi le nenkpvtn rdt evkle gl kifk

Ta: /N4 ;Zm: KOs KR Hv: K2 Bd: BB R ; A 3R IT
Ta: Triticum aestivum 1.; Zm:Zea mays L.; Os: Oryza sativa L.; Hv: Hordeum wulgare 1L.; Bd: Brachypodium distachyon L.; At:
Arabidopsis thaliana L. .
4 TaECT3 EHRFHE#IER YTH %13 5 5 bk 3¢

Fig. 4 Conserved structural domains and sequence alignment of YTH domain of TaECT3

INZE Triticum aestivum L.(XP 044399539.1)

100 K Hordeum vulgare L.(HORVUS5Hr1G104390.2)

SEWE Brachypodium arbuscula L.(Barbu.2G339900.3.p)

B R Sorghum bicolor L.(Sobic.001G060500.1.p)

BF Setaria italica L.(Seita.2G046200.1.p)
100 F K Zea mays L.(Zm00001eb300970 P001)

1-H Miscanthus sinensis A.(Misin03G039600.1p)

KR4 Oryza sativa L.(LOC 0s08g12760.4)

ARG FT Arabidopsis thaliana L.(AT5G61020.1)

W I+ Camelina sativa L.(CsAmes1043.1 1G503000.1.p)
90— ¥R Camphora kanehirae H.(CKAN 01426200)

L H 3 Dioscorea polystachya T.(Dioal.01 1450017.1.p)

LA Solanum tuberosum L.(PGSC0003DMP400041513)
5 TaECT3 EA KR H b EEE B B #L B
Fig.5 Phylogenetic tree of TaECT3 protein with other homologous ECT proteins
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Fig. 6 Subcellular localization of TaECT3 protein
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1M AAE G AT & MBP X} B8 41 35 oF W58 31 245 4 B
(A 8), £ TaECT3 & H A LLEE RS m° A
B BIEHAE I m A 5B R A YRR,
2.5 BMBAET/INEZETAECT3 MIRIE S

K H qRT-PCR AR W EE A= Y e X} TaECT 3

FEHFIBWEN , L) TaELF 3 HAE R NS 3617
PRUEA AR B, 25 5 R W, 15 % PEG8000 A48 T 5
JBpi8, TaECT3 Fe 3k 5 2% T M5 37 °C = il Mg
WG TaECT3 FEH W 2 Bk (B 9, &KW
TaECT3 W] g2 5 /N2 %8 5 R (e Tk 55 396 455 iy 38
4 I 3

MBP-TaECT3

—2
[—
e
|

140 kDa—
100 kDa—

7 TaECT3 BB RIX~HH N
Fig.7 Purification of the expressed protein of TaECT3
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Fig. 8 TaECT3 protein binding to m* A-modified probes
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2.0F

FX}F235 & Relative expression

CK 15%PEG8000 37°C
478 Treatment
* Fom b B X (CKO AE 0. 05 KF 28 5 B3,
* indicate significant difference compared to the control
(CK) at 0. 05 level.
9 FEMFREALETTECT3 HIRE
Fig.9 Expression of TaECT3 under drought and

high-temperature treatments
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R M &, qRT-PCR 43Tk 52 & i (37 °C) AR
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ECT2/3/4 fEM A K A E ik R B B4 i
VERD A AR A B ABA Wi 337 A AR A IR 51 m® A
FHEDNRE™ . CPSF30-L i i 1 51 m® A 9 8 1 £
£ B 17 H B2 1L (polyadenylation) $2 i JF 7€ . it %
e 1 B A/ E AR, YTHO7 5 EHD6 & 11
ARSI [ 45 A m° A BN A B R 43
B H A AR 3 R OsCOL4 B H TR B, i 5%
XoF A I P A AR R AE L /2 ECT R
B AEAE ST RE . (A5 T R W &, EMSA 52
R TaECT3 AU m° A B4 RNA #RE 45
G ARG IRE T8 AWM, X —fet 5
YTHDF FGHE AU — 30, £ m' A
A& 4 1 UL ) 7E LA A ) A LA T ST

TaECT3 Wl 7 155 i A1 52 9 38, U8 BH 0T B
S5 /NE R N A R AR Y LR O
ECTS 1 Jy &k b 360 1% 2% 25 4 5 M U5 m® A (&1
) mRNA DL 4E 5 A5 ) 76 W 30 RAE T 4 AR
B, ECT8 i HA B4 ABA ¥ B (19 1)
. 78 ABA WA SAEH FECTS B3 ik il 3 It
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