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Identification and Expression Analysis of the
ECT Gene Family in Mango
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LEI Yuanjin, LAI Songze, SHU Mingyang

College of Agriculture , Guangxi University , Nanning Guangxi 530004 , China

Abstract; YTH domain-containing proteins, which specifically recognize N°-methyladenosine (m°A), are
RNA-binding proteins mostly annotated as evolutionarily conserved C-terminal region (ECT) proteins and
are involved in post-transcriptional gene expression regulation. In this study, 12 MiECT genes were iden-
tified from the genome of mango ‘Siji Mi’, with highly consistent motif arrangements in their encoded

proteins, which could be classified into YTHDF and YTHDC subfamilies. Most members of MiECT
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exhibit pronounced variations in exon/intron size and arrangement. The promoters contain multiple
cis-regulatory elements associated with stress response and hormone regulation. Expression analysis
revealed distinct expression patterns under different stress conditions: 8 members were significantly
upregulated under low temperature; 6 members were upregulated by drought; 7 members exhibited
increased expression after anthracnose infection; 6 members displayed a positive correlation with the sever-
ity of internal flesh breakdown; and 4 members demonstrated enhanced expression following blister
disease onset. These findings suggest that MiECT genes may play critical roles in stress response mecha-
nisms in mango, including low temperature, drought, and pathogen infection.

Key words: mango; YTH domain; MiECT gene; family identification; expression analysis

RNA & i & 55 PR e 3k P8 45 h A 5 S 0 4 7 =0, i NO-H IR 1 (m° A 2 L A2 ) mRNA
Tl LR AL I, S R G U e SR A B R M R B R AR m A B AR 3 2K P R A
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1.1 ERECTEAWFHESISEERR

T YTH 557458 58, (Pfam PF04146) 1 HMM #%, F] [ TBtools {448 2 “ PU 2= 28 7+ 5 3k [R] 20 %k
PEE CAEA TR « 3RS YTH 458 CDS B4l (EBN & Tn) . BiF AEARFS ., 8t CD-Search
ISUF YTH 458 AE7E, I BioXM # it 8 & 45 S 4 1 .
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I MEGALT 35 Rt AR, SR i RBUR i il R e L F R, IFE ] Evolview Ml Chetps: //
www. evolgenius. info/evolview/ # /treeview) I #l{L RE K B .

1.3 ZEARTEF. RTFEMFBMEEEESH

¥ MIiECT 44232 8 MEME %G (http: //meme-suite. org/tools/meme) , 1S ERFHEHEILF . Al
H TBtools 73 #r K& R 45 44 | L SF 45 44 AL 7
1.4 BEEBEzFRIMX/ERTHES R

M Z 7 B E T 3 A i 2 000 bp DNA B4, %3] Plantcare P34 (http: //bioinforma-
tics. psh. ugent. be/webtools/plantcare/html/) #E 47 3 K J5 3 F X = /5 H oo 4 B, 2 87 &5 FE
TBtools #E47 AT AL 47 .

1.5 MIECT ERFREEX S

ISR RE A U 7 IR R IR KA B O AR IR RV KOK RE AR IR, R HEOK 2 R K
A OIEIE I T AR, B S AA B 9 ¢ 1. IR 2 A H SRR B HIY — i 2 v R 1T X N e Ab

IR K 2 AR A A 4 C R FRA TP AL MR8 . 2350 T 0, 6. 12 A1 48 h RAE AR R, S R
ETWAPRE, —80 CIRAF,

T8 FEFE M S AT, OKJRIE N 0, 230 T 0L 6, 12 A1 48 h R WM . S RVE TR A
W, —80 CIRAE.

R . TEAAXTIRE N 100 % M &1 F . XFAEJG 100 d By 5 52 43 il 42 ik #8 J% JH 18 (Colletotrichum
gloeosporioides) I AT G AL HE, 4350 F 0, 6. 12, 48, 72 F1 96 h REERTHL, L E FRA TR
#, —80 CLEfE.

KA (Blister) SO (Internal flesh breakdown) J& i T 5 52 ™ JJT 78 28 -4 JF 5 | 762 119 A 38 1 5
FUOULREMCR AT R EAR A, WA R, RAF T —80 CUKA .

& M FastPure Universal Plant Total RNA Isolation Kit i 5] & $2 A Y B RNAGEMERE LY, fr
A FEH ¥ f ] DEPC i 4b P8 I 5 38 K @ . % A Hiscript IV All-in-one Ultra RT SuperMix for qPCR i |
AT W S GEMEE A YY) . 9B SL B E i PCR(RT-qPCR) ¢} 5 ChamQ SYBR qPCR master Mixture
GEMEREAY . U RFFRIEE Actin IS A . H primer3 Plus W3 35 11 9¢ 6 & & PCR 514, 5l
wirsiE 1, KBEL 3 K.

x1 EIHRRXEEHSIWFT
FlL BN Sl F 30 (5'-3D

q-MiActinl -F CCGAGACATGAAGGAGAAGC

q-MiActinl -R GTGGTCTCATGGATACCAGCA
¢-MiECT1. 1-F TGGGTTCAACCTCAGTGACG
¢-MiECTI. 1-R CCCAGCATTTGCAGCATGTT
¢-MiECTI. 2-F GGTCAAAGCCACTGAGACCA
¢MiECTI. 2-R GTAAACCCAGCATTGGCAGC
q-MiCPSF30-F TACAAGCCGATTCCTCGCTC
q-MiCPSF30-R TCTTGTTCACGGCACTCTCC

MiECT4-F GCGGTCTTCTATCCCATGGG

q-MiECT4-R CATTGGTGCCAAAGCCCATC
q-MiECT5. 1-F ATGAGAAGCGGCAGAAAGCT

qgM:ECTS5. 1-R GCGGACAAAACAACCTTCCC
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q¢-MiECTS5. 2-F

¢MiECT5. 2-R

q-MiECT6-F

q¢-MiECT6-R

q-MiECTS-F

q-MiECT8-R

q-MiECT9-F

q-M:ECT9-R

¢MiECTI10
¢-MiECT10
q¢-MiECT11
¢-MiECTI1

_F
-R
-F
-R

qg-MiECTI12-F

qgMiECTI12

-R

AGCCGTGATACTCAGGAGGT
CACGCGAACAACTTGAGCAA
GCAGCCTCATCCTGTGTTCT
GCTCTAGGGCCCCGATTTTT
AAGCGGTCAGTTCTGTGGAG
AACCTCCTGTGTGTCTCTGC
GCCATGCAAGAAAGGAAGGC
AACTTCCATGGGCCACAGAG
ACTGGCAGCAAGATAGGTGG
CATGTACGCGCATCATGCTC
AATGGGAGGCTGTGGAATGG
TTGGAGTGCTTGCCCATACA
sGCCGGTTGGAAAAGTCAAC
CTATCTCGCCTCCACCCAAC

1.6 BEHITSHHT
K Excel A% %88 #4701 250 SR B . ] IBM SPSS Statistics 22. 0 8 X 25 i b Ko 2517 40 [
FOr 200, REANFK P 22 57 8 MR A Tukey's K150 G & 0. 05 WK . HFRARICE AT B

FEERRE . R Grap

2 ERE55MH

hpad Prism 9. 5 il &,

2.1 ERMECT ERRGENEREERERBEANELERS T

FECDU BB AL R LS e B 12 A ECT JEB, IR 9000 H 4 % 28 (A i BB M 5, sk 2 R . 7
XEEECT HH P, MIECTS BRI 7oK . A 1083 MR, 7 F RN 119. 6 kDa; 1fif MIECT12
. AE 203 ANEERR . T RAN 23,1 kDa, XEEEANFHE SO MWE N 5. 12(MIECT10) &
8.

42(MIECT12) ,

x2 TR MECT FBEEANELER

R AT FH 1D EASTR/KDa  HEAZ%H LD HAKE/aa
MiGECTI. 1 MiSJ02g00927 65. 9 7.26 604
MiECTI. 2 MiSJ03g01179 69.1 6. 99 626
MiCPSF30 MiSJ06g00376 76. 2 6. 65 698

MiECTA4 MiSJ03g00566 76. 4 7.10 695
MiECT5. 1 MiSJ03g00768 72.1 5.18 656
MiECTS5. 2 MiSJ11g00913 71.2 5.38 650

MiECT6 MiSJ02g01824 77.0 5.55 702

MiECTS MiSJ12g00676 119. 6 6.70 1083

MiECT9 MiSJ08g01390 69.5 7.69 633
MiECTI0 MiSJ15g00777 117.7 5.12 1041
MiECTI1 MiSJ04g00952 60. 6 6.52 545
MiECTI12 MiSJ05g01426 23.1 8.42 203
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At: Arabidopsis thaliana ; Cs: Citrus sinensis; Hs: Homo sapiens; Mh: Malus hupehensis; Mi: Mangi fera indica; Sl: Solanum lycoper-

sicum ,
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2.3 ERMIECT ERRGHEBEANRTERF. RTEUEHEEEREHIH

R g R AanE 2a s, 78 MIECT F i, B MIECT12 #1 MiCPSF30, A A i ¥43 5 6 4 A
)7 HE 51 A L5 . B Motif5, Motifl5, Motif2, Motif4, Motifl Fl Motif3,

MiCPSF30 & 3 ¢ 8 fie /b, VAL HG Motif19 Al Motif17, H MIiECT12 2> —ASJEFF, {457 45+ 4 2>
Fr& WA MIECT 2 360 & SR YT H 255, (0 A 28 1 5 b 19 6 & A7 78 WK 45 5+ . YTHDF
WZER) YTH 853 5 3x C ¥, i YTHDCL W%/ MiECT12 Fil MiCPSF30 i Y'TH 4544 3 il {3 T
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AR, B YTH 2585040, R & B A PR 7 25 H 3 (&L 2b) o 3 6y FE — 300 55 7 HE 51 0 45 4 3 43 A
BRI, MIECT 7 ik fb - HLAT @ BE AR SP . il i %t b MGECT 3B % mRNA JP 8] 53 B4l 7 51, 5 F
JH TBtools ¥4l ¥ 12 4~ MiECT BH AR - N & F i K. 58t s, A MiECT R G )
THEALT 5 ANE T, HRE/EFTES S FNE T RN B 7 8 EAATE % 25 5, RV LA
AT REZS 1 phSr Ak 72 (AT B &, MIECT5. 1 5 MGECT5. 2, MiECTI. 1 5 MiECTI. 2 £
Hh e AR ALY R R 45 48 (&L 200, 3R BRI RER IR T e IR 8 & 4,
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2.4 ERMECT ERRHFRIRKXIERATH S
S MiECT JEH 8 8 I oo, 855K 3 fin, KR8 MiECT 3R 87X & A F & i
FR I A3 I 7 R i M 7 A5 AR DG AR TT A . A4 ST R R (Me] AD IR 17 . B 7% R CABAD IR i . TR 4R
VBT R R ER N AR N A TR Herh, 2 5 IRAEE T R R AR FH TR (Me A 1 13 G 7 R el

o7 AR A F T JL-F A AE TG MIECT B,

MIECTS.1 R n_ L
MIECTS.2 —N -

- MGECT9 AN n R
MIECTI0 | - | —n
MIECT6 - m-m—

MIECT4 n |

MIECTI.2 S n LN

MIECTI.1 —] R ] n [

MECTI1I o - | - n—

MECTS ] n n —
MIECTI2 ] m
MiCPSF30 n_n

5 T T T T T 13
0 200 400 600 800 1 000 1 200 1 400 1 600 1800 2000

T R RS R MR T ARER =S ATHIDNAZS S & F(ATBP-DES A LR
REFES TR - TTAKR T BReta 30 E RN LR EIF T
T MeJA B tEl A R 3 IKIARE 60KEALANLA

3 TR MIECT EERER 5B FF L 2 000 bp 3% T4

2.5 R MECT EREFEDIHELE FTHRIEEXSHT

HRIE MIECT FERAEAEA Wb ol Ge Y A BRI B . R ] RT-qPCR AR E 5643 BT 1 3% 5 15 Jk R AE AR I
i R FRE R, I 4 TTRAF I, B MiCPSF30 . MiECT9 MIM(ECT10 4b, Hifth MiECT %&[H ¥ 32 A%
Wi%TEEHRIE, MiECT4 FI MECTI12 RIHW N REIAY N . MiECT4 FEMp8 6 h J5 A9k 5 2R 1
EXFIRLLAY 18 4% M MiECTI12 W MRS, 76 12 h J5 23k 5 TF A IR 24 55 (8 42) .« R EATIEAR
L e 7 T R T O B A

WAL, s 8 T MIECT S8 H X T 5 aa gy ma v, T 5408 B F M T MiECT1. 1, MiECTI. 2,
MiCPSF30, MiECTS8. MiECT9 #1 MiECTI11 W % ik; M /&, MiECT4. MiECT5. 1. MiECT5. 2,
MiECT6 . MiECTI10 F1 MiECT12 W35 W% 52155 (- 4b)
2.6 ERMECT ERESYHEMEERHRTELZE THRERXSW

TEH W B W8 R, MiECT F 2 B AR R B R A MECTL. 1, MiCPSF30,
MiECTS5. 2, MiECT6 ., MiECTS8 ., MiECT9 1 MiECT11 W %5 % 3% Ei#; M MiECTI. 2. MiECT4
MiECT5. 1. MiECT10 I MiECT12 BB Z B (K S . 7EBWOR & IR . MiECT JEP B #5742
b5 e I AR R S P W Ok, Hoh. MGECTI. 1. MGECTI. 2, MiCPSF30. MiECT4, MiECT10 Fl
MECTI1 By 3R ik KV 5 %% 16 ™ =2 8 2 EAMH X 5 Z M, MiECT5. 1, MiECT5. 2, MiECTG6 .
MiECT9 I MiECTI12 (3EKF 5516 ™ E 72 2 HMAHC, 1A, MIECTS B3R5 AR KA & 24k,
FEW R R R 0 W38 (B Sb) . E KN & AR, MGECT 3N Kk B F ik B8 k. MIECTI. 1,
MiCPSF30, MiECT10 #l MiECTI11 ®) % ik % % %% S W M/ECTIL. 2. MiECT4. MiECT5. 1,
MiECTS5. 2, MiECT6 . MiECT8 . MiECT9 Fl MiECT12 W52 5 B ZMH (K 50, Fikgs RELw,
MGECT $&PH G5 B0 03 A2 AN ) 3 55 1R F AT e S M 00 6K IR A, WTRE) 12 5 55 0 SR ) 306 358 W 300 %) )
7k R I 5 A P T B DA G .
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