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oA LA PR T FER 2548 PRSP R B FIBECAE F oo iR G R e o R MO R RN L AR 4 ; FIRT, 45 5
SRAEHEF RT-qPCR H AR BAIFZ G R e ERWha N R A, [ S5R ] ZoNCED LR gutid 8 1 i & SE R 1< 5 205 ~
646 aa, HIXT /> Tt Jg 23 190.73~72 379.95 , %5 4 5.64~8.98, R HAL NG ZoNCED 43 J9 4 MK 1 —N) 43
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Identification and expression analysis of ZoNCED gene family in ginger

ZAHNG Xuemei” ,WU Yanbi,JIE Tong,LIU Deqi,ZHOU Tingting, LIU Yiqing

(Hubei Key Laboratory of Spices & Horticultural Plant Germplasm Innovation & Utilization/
College of Horticulture and Gardening, Yangtze University, Jingzhou 434025, China)

Abstract ; [ Objectives ] This study aimed to uncover the molecular characteristics of the ginger 9-cis-epoxycarotenoid dioxygenase
(NCED) gene family and its expression patterns in response to abiotic stress. [ Methods ] Ten ZoNCED gene family members
harboring conserved NCED domains were screened and identified from the ginger whole-genome. Systematic analyses were conducted
to investigate their physicochemical properties, gene structures, conserved domains, promoter cis-acting elements, chromosomal
localization, collinearity relationships and protein-protein interaction networks. Meanwhile, transcriptome data and RT-qPCR
technology were employed to verify the expression patterns of these genes under salt stress. [ Results] The ZoNCED-encoded proteins
exhibited amino acid lengths ranging from 205 to 646 aa,molecular weights from 23 190.73 to 72 379.95,and isoelectric points( pl)
of 5.64-8.98. Phylogenetic analysis classified the ZoNCED genes into four subfamilies( I —IV) ,containing 2,2,1 and 5 members ,
respectively. The promoter regions were enriched with stress-responsive cis-acting elements, such as ABRE and MYB/MYC,
implicating their roles in abiotic stress responses. Chromosomal mapping indicated that ZoNCED genes were distributed across seven
chromosomes , and collinearity analysis demonstrated that tandem duplication and segmental duplication were the primary mechanisms
driving family expansion. Protein-protein interaction network predictions indicated that ZoNCEDOS might function as a hub protein to
regulate plant growth and stress responses. Transcription factor regulatory network analysis identified potential key regulators of
ZoNCED expression, including MIKE _MADS, Dof, C2H2, HD-ZIP, MYB, and G2-like families. Furthermore, expression profiling
demonstrated that ZoNCEDOI , ZoNCEDO7 and ZoNCEDOS significantly upregulated under salt stress. [ Conclusions ] This study
provided the first comprehensive analysis of the ZoNCED gene family in ginger, uncovering its functional diversity and regulatory
networks in abiotic stress responses , thereby offering valuable theoretical insights and candidate gene resources for molecular breeding
of stress-resistant ginger varieties.
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H: 32 ( Zingiber officinale Roscoe ) fE A B “ 25 B[R] I £ TeAEY) , 16 BRAR O AR 7 FIE i B2 24 45 4k
HAEEME Y ORI, HA KRR E RS 52 2 T 5 AR BRI w0 R 5 AR AR e (5 o | 8504 2877
R ™ B TR DR R AT A 22 R X1 A 4 W60 194 43—F AL, F i o LA a8 A okl % 338 7 e L
AEEZ L,

9l - FREISHH B N R XU & i (9-cis-epoxycarotenoid dioxygenase , NCED ) J& i 4 [l 7% iR (abscisic
acid, ABA) A= 9 & 1A S A B ) T4 R0 Ao A O — T — 5 i R O — IR — i 28 o 114 S T S84 S
R ABA £ BT E U (xanthoxin) 1 o ABA FE SR B W AR A= 9Bk 380 e 107 (4940 8 42 PR o R
AL 5T 3 A DG DR 3R 38 ST B AU 8 R G5 5 2R HIL O FERE AT T S AR i T
S S R R ERLOAE YT BFSE R, NCED IR 9 3 38 7K S A6 P B 32 5 WA 0 TR ) ABA %
L RFERE Y Tl i DL 2 B D G A SO A AE S B I 30 N 2 9 B 2 0 S R AT
a0, AR I 9 A NCED HEPH , Horh AINCED3 Bl IE S i ;1 5B i) OB P | i Rk vl i 2 45
OGP AL KRS OsNCED3 i it ik 3 B85 1 REBR A9 it 2P AT SR RE 1) 5 /& NCED 3
GG A W 2 5 0 e 1 3 o e g

FIHi, & T NCED JEH DI CAESRg IF ) ) KR BT 3ok SR )
M EZARAEY BT R, SR, TEA: 25X — B L FEY b NCED JE K 815 1 R ST 58 R UL
TE, HO D12 R AR AR DT T B DI REDLH M ANTEAE . DR, A ST S008 3 4 BE R 20 53, A B AR )
TR TBARGMNTEZE NCED &R SR AR SRR AR A 1y 30 o 7 o 0 ] 42 09 2%, Ay ) B A S 40t
3T HILH e A i R BB AR A

1 #HEFE

1.1 43 ZoNCED EERKETE S RSt (L

ASTIFGE M 2 25 4 56 DA 8008 ol TR 2 e VR 5 B 56 LI 7 Sk 4T 45 7 A 22 NCED
FER FIERL G, B 58 NCBI 045 /% ( https : //www.ncbi.nlm. nih. gov/ ) 38 B R IF ( Arabidopsis thaliana ) il
IKHE (Oryza sativa) B NCED R F 5 E LR IT 9 1E NS % 1741, 3 BLASTp ( E-value <107'%) X AE 2%
FER A0 AT [R)UR HE X, 0 2 ¥ AR B9 NCED ZEE R 5L, il i Pfam 048 % (http . //pfam. xfam.org/ ) #—25 B0 1E
TR R 35 5 NCED AEFMEARSF 45 30 (PFO3055 ) . 3 T3k 1519 NCED & ¥4, >R il MEGA 11.0
AR 22 ARSI RIK AR 9 NCED 2 AT 2 78 91 HL X, Fodt 22880 258 67 TR 3 43 10, 28 0 S A 53] 43
0.2, i BLOSUM RIUFFF, Bie t i R AR (ML) REEA W, RES 8 A2K% 1 000 (REZ,
JTT+G BEAY R4 Ll s 7w A & R 50% , 3 S A HR e DA 0 J3E Ry vh 45 | B 24 il NWK A AR
SC: i3 Chiplot 7465 (https ://www. chiplot.online/ ) X} R 48 & & W47 nl AL J@ /R | % A Circular 7
Jry DA AN [ ) Ff NCED & H L E &R
1.2 43 ZoNCED ER B MRKEEEMFIED T

i H ExPASy 7 M3 ( https : //web.expasy.org/ protp aram/ ) X} % 52 #4453 A9 4 2 ZoNCED 5 H i 12
At g BRALVE BT, B 5 R LR IR IR BE 71 B AR R (pl) (AR E R AL (instability index) i
H (aliphatic index ) &35 3% /K M (grand average of hydropathicity, GRAVY) , il i SignalP6.0 (http://
www.cbs. dtu. dk/services/SignalP ) il ZoNCED % 115 5 ik, i i Plant-mPLoc ( http://www. csbio. sjtu.
edu.cn/bioinf/plant-multi/? tdsourcetag =s_pcqq_aiomsg/ ) TN AL E A7, T3 56, 3&F Az 22 38 R 4 1 R SC
7 (GFF3) &1L ZoNCED JE TS - & T I 45415 5, il id GSDS 2.0 #E47 T MLAL R 5K H MEME
Suite ( https : //meme-suite. org/meme/ ) # 17 & J7 1, i A InterProScan £ £E ( http : //www. example. com
interpro/search/sequence/ ) Xf T PR B 6P A T RS B J5 i FH TBrools X148 G BRI 254015 B, A 2 4
RGBT,
1.3 BEFIRIERTHS T

3L TBrools HAFHAY GFF3 P AR T A, B H I CDS L7 2 000 bp B#51, i H] PlantCARE
BdE 2 ( hitps ://bioinformatics. psb. ugent. be/webtools/ plantcare/html/) 3£ 17 43 #7, i 3 TBtools AY Basic
Biosequence View ZlJHEXT HUIN S 4T Al AL IR
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14 FBEEMRLLZEDH

ST SN AL 1B SCI , R TBrools 9 BLAST il MCScanX BHBEXT ZoNCED fE Y (5 ik b (i &
FIER I AT A AL, R F DIAMOND X A= 22 56 PR 4 25 11 e 91 R AT DR e X, 280« E-value A
Ixe™ , F/N—E01 A 40% , 8 F TBtools Y Advanced Circosg ZIHEXT Rk X He b 17 ¥4k, 153 ZoNCED
Pt B[R] R 1 R AR AR BE A FE G (B A b RO B 44 8 ZoNCEDOI—ZoNCEDIO0.,
1.5 EREENZSHERETFRIESR

SKHI STRING v12.0 48 %2 (https : //string-db.org/ ) ¥ ZoNCED & FH BAEM 4%, B 15 B(H =0.7, %
TSV 483, i Cytoscape 3.9.1 #4447 AT AALALBE 38 3 TBtools #EHL ZoNCED JE[R % S i fir
1 i 2 000 bp J731, #2238 E PlantTFBD v5.0(https ; //planttfdb.gao-lab.org/ ) 1 /# Binding site prediction 5%
e W45 G0 55 I8 1 Cytoscape BRAFK: F 2% S n 94k
1.6 AEEWME THIRIZES T

M NCBI SRA $URPEIRER 5 4025 224 A0 5005 (SRP064226) , A AE i A FAS FEER 38 (200 mmol -L™") |
T5(15% PEG) ¥ M8 (4 °C) (ABA Ab3 (100 pmol - L") | il HE (40 C) . FIH fastq-dump v2.11.0
T HMEREUY SRA #% B % 4 1L paired-end fastq 48 2X, {# ] Trimmomatic v0.39 # 4% fastq Zdf i1 7 )5
P, R R A BRI SK RS Bl S SR FH Trinity v2.0.6 AR IEAT Sk 2026 | 3R FH TransDecoder
HEATHF B 1 HE (ORF) T, A T PP Al AN R A B 5% 48 ' ZoNCED 3 TR 25 B 5 1) 2% 3k K, L H
Cufflinks #K{F AN FEH BIBRUELL ) FPKM (fragments per kilobase of transcript per million mapped reads)
B, FPKM {EZ55 log,(FPKM+1) #46 , LL /b 40 1) fim 25 -5 i Al (AR BCR . $5cJ5 M8 TBiools #1442
H111% HeatMap LI RE 64015 19 FPKM {F22 i iR R Feab
1.7 RT-qPCR &%

DL TR 22 Sl bkl & B BE R P22 i[RI e ik E R BRE (AR 2:1) o Pk ddot: | R
— B H IO FE LR A TINRE T, F T 26 CRBERM L 7 d 2 EKEN 1.5 em I, BAHE 1
AL AFEFP TR ( AR JRRE A 25.20 F130 em) H, FERRETK E 50 em 2240 B, EE S — 5L
H oW R ERZ I TR, I 2 NAbEE 1) XA Eﬁ7kﬁ%fﬂ;2) L8, A 400 mL 200 mmol - L
NaCl R ELLREMAL P 3 d, B AL 5 BRA v, B R B 3 M EY) e, U (5 3~4 e 2 RITHY
) 2Rl AR 2 T TA)) HR B AR AR ) e e (AR ZE I8 R AL ) B iy, P48 1 5 HIVR AU 304 7, B
T—80 CUKFATR % . FIFH RNA $#2BGR 5 & ( Vazyme Biotech Co.,Ltd.) $#2H0A ZEM 25 b R EAR
[RIZH 27 1) RNA | RevertAid First Strand ¢DNA Synthesis Kit( Vazyme Biotech Co.,Ltd.) ¥ RNA S #55% 45
% cDNA J& , VE MU T 520 28 G # PCR(RT-qPCR) . F|AH Primer Premier 5 4511432 ZoNCED
LR PCR 51#1 (£ 1), RBP WS R | A Z : SYBR Green Master Mix 10 uL, | Fii#5]
Y145 0.4 pL(10 pmol -L™") | B4 cDNA (400 ng- wL™')2.5 pL, H ddH,0 #ME % 20 pL, 7E CFX96 BioRad™
Real-Time PCR ¥ ( Bio-Rad , California, USA) Li#17, ¥ )7 .95 °C 3 min;95 C 10 5,60 °C 30 5,40 MF
565 C 5 s, R 278R B AR RS Feik i . Duncan’s 28 HWAAL BB , S BT 25 57 W 0k
P<0.05,

R 1 %% ZoNCED ERRE S LM LEES Y

Table 1 Real-time fluorescent quantitative primers for expression analysis of ginger ZoNCED genes

fir 44 Name FEH ID  Gene ID 5| %) JF¥%) Primer sequence(5'—3")
ZoNCEDO1 Maker00039359 F.ACTACAAACACCATCGCCG ;R : AACATTTCCTCGGCGGCAT
ZoNCEDO2 Maker00055774 F:GTCTCCCAAATCCGTCGCT; R : GATGACGGACGGAGTTACC
ZoNCEDO3 Maker00021573 F:GTCTTCCTCTGCTCTACGC ;R :CCTTCCTCGCAGACCAACT
ZoNCEDO4 Maker00009372 F:ATGCTCGCCTTGACCTCTG ;R : GAAGAGGAGCTGGTAGTCG
ZoNCEDOS Maker00013296 F.CGTTTCCGAGCGTTGTGTC; R : GTCATCGGCCACCTTACGA
ZoNCEDO6 Maker00077446 F:GGAGAAGAAGAACGGAGGC; R : GGAGCGAAGTTGCCGGAAA
ZoNCEDO7 Maker00071002 F:GCTTCTTCTGATTCCCGCG ;R : GTATCTGTCCTTCCACGGG
ZoNCEDOS8 Maker00028570 F:CCAACCTCCCAAATCCACC;R:ACTACTCTCTACCGCCTCC
ZoNCEDO9 Maker00004877 F:CATCCGAAGAGAGTCCCAC; R : GCTCATAGCCAATGAACGGT
ZoNCEDI0 Maker00000353 F:CATCTCTTCCTCTTCCAGC; R :CTAGGTCGTTGATGACGGA
ZoRBP MTCONS_00009943 F:CCTATGAAGCGTAGAAACACAAG;R:GGAAGGACAACATCCCAAATC
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2 HRESWH

2.1 %% ZoNCED ERRKREESRRALENM

TR AR 22 A R ARG 9 R G0 B, I Hh 10 S ELAT 588 NCED PRF A5 38 ZoNCED FEN %
WIS, BT RRMSREM RN RE R BW (F 1) B8, 432 ZoNCED FEH S5 T Wi % 730 4 ASRE,
Group I : ZoNCEDO4 1 ZoNCEDO9 ; Group 1l : ZoNCEDO2 I ZoNCEDI10; Group Il : ZoNCEDOS5 ; Group IV ;
ZoNCEDOI .ZoNCEDO3 .ZoNCEDO6 . ZoNCEDO7 1 ZoNCEDOS

H J&{H Bootstrap values
® >90%;

70%~90%

=5 = —

B L3 Zingiber officinale(Zo);
B R IT Arabidopsis thaliana;
JKF& Oryza sativa(Os)

B 1 %= #EFFKE NCED EE Rk RS 4Rt
Fig. 1 Phylogenetic analysis of NCED genes family from Zingiber officinale ,Arabidopsis thaliana and Oryza sativa

2.2 43 ZoNCED EQELMERSH

WZE 2 s, 10 4 ZoNCED J 5t R FEBR K E N 205 ~ 646 aa, FHIKEE N 542.3 aa; #IXH> T B A
23 190.73~72 379.95; FRIE 45 15 K 5.64~8.98, Hirf A7 8 DN E/NT 7, MR YE , 2 D25 SR T 7, MW
BB s AN FaE BRA K 24.28 ~50.47 , Hirfr ZoNCEDO6 F1 ZoNCEDO9 AR 5E 15 5/N T 40, Wi E & 1, Hifth 8
MARFRESBKRT 40, ¥ ATEE N ; KEE ZoNCED HE H AR ES IR 1850, R T i LA 8
U IR AERE P I R A 2 R SR /K M AR 1 S A L (57 N R B, 28 ZoNCED £ 1158 o T4 04
SENLTARAE

%2 4= ZoNCED ERE MR
Table 2 Physical and chemical properties of ZoNCED proteins in ginger

P FEME MR S ARERE IRUEEH Sk V440 0 5 o

Number of  Relative molecular ~ Theoretical ~ Instability ~ Aliphatic Subcellular

Name amino acids weight pl index index Hydropathicity localization
ZoNCEDO1 593 65 395.26 5.69 45.81 85.03 -0.169 244 Chloroplast , 28 /il 57 Cytoplasm
ZoNCED02 551 61 230.65 6.42 47.01 80.33 -0.306 41T Cytoplasm
ZoNCEDO3 591 64 419.31 5.64 42.86 85.31 -0.092 n4E{A Chloroplast
ZoNCED04 646 72 379.95 6.85 48.57 81.98 -0.181 HHML5T Cytoplasm
ZoNCEDO5 620 67 621.13 6.43 50.47 77.95 -0.233 H-4E 1A Chloroplast , Zf L F Cytoplasm
ZoNCED06 468 52 538.71 7.70 24.28 84.57 -0.229 YHfJTE Cytoplasm
ZoNCEDO7 583 64 574.15 6.04 45.20 80.12 -0.288 A a5t Cytoplasm
ZoNCEDOS 609 67 724.03 5.94 41.69 80.89 -0.247 LT Cytoplasm
ZoNCED09 205 23 190.73 8.98 28.08 86.98 -0.281 YA Cytoplasm

ZoNCED10 557 61 172.38 5.72 47.15 83.34 -0.223 IH£&{A Chloroplast, i1 57 Cytoplasm
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2.3 ZoNCED ERE &S EN

LA AT (] 2-A) SR, ZoNCED 7% % b1 S B B i &5 o fk . Horp )5 AN 3EK (ZoNCEDOI |
ZoNCEDO3 . ZoNCEDO5 . ZoNCEDO7 . ZoNCEDOS) 1 N & F 45t , HAb W B A 5 A EZ N & F, 7
UTR X345 )51 , ZoNCEDO6 . ZoNCED09 . ZoNCED10 E. A UTR X, Ilii ZoNCEDO2 F1 ZoNCEDO4 1L & W
TR CDS X, ARSFEEFE T (] 2-B) IESE, T ZoNCED JER Y& 45 181 NCED {R<r 254, it
— Pl R L A A R B E 10 A4S motif (BT 2-C) , HoHr, ZoNCEDO9 & A 1Y motif 7 (1 4>),
ZoNCEDO1 ,ZoNCEDO3 . ZoNCEDO7 . ZoNCEDOS % A Y motif £ % (10 1) , [HAFEENIE, RELX T T
0] A TR — 2 ZoNCED F PR &7 LR motif ZH A=, Sy B AR 45 S8 HE PO S RE Ak 34t T 45 44
e

BERIRT | ) .
A ZoNCEDOI B C IR UTR;
e IR  PLN02258
ZoNCEDOS T PLN02258 superfamily;
E— RbE63 superfamil
mERIE B — superfami
ZoNCED03 —_IRBARASRA P y
T ———— [ ] B — X
| ZoNCEDO7 —_IRRI motif 1
| motif 2;
™ motif 3;
] . — || | B ™= motif 4;
- ZoNCEDO06 — R = motif 55
ﬁmotggg;
motit 7;
BmER e
L ZoNCEDOS — AL o mottS:
motif 10
m
- ZoNCED09 H.H | »__.l — A
| |
ZoNCED04 |
T—— | |
~ZoNCED(02 | | ppss TSRS 0 —— L h
—— [
leveeoo HHHNED89zZzZ2TR 0 5

5 I I I I ‘3, 5 ‘ 3 5 3

‘ \ T T T T 1771 T T T T T T
0 2000 4000 6000 8000100001200014000bp O 100200300400500600700aa 0 100200 300 400 500 600 700 aa

B 2 ZoNCED FKixE E &5
Fig. 2 Structure analysis of ZoNCED family genes

A. FEHEEH Gene structure ; B. fA5FE5HII, Conserved domain; C. F5F3£/F Conserved motif.

2.4 ZoNCED RzhFIRX1ERATH S

AWFFERT 10 4~ ZoNCED 3R Ji7 8 F X (e s IR0z 5 B 37 2 000 bp) #E4T R Ge I =CAE FH o4,
LU 40 FOR TRV R e (B 3) o AR H A= W2 # T RE vT 43 o4 DU R S b7 AH 56 o6 (13
P, HE 32.5% ) AWK KRB HHIEITHR (10 1, 5 B 25.0% ) MR A SETOME(9 B, 5 B 22.5% ) B
A AR TT (8 B, i HE 20.0%) o (EAFIE RS2, Box 4.G-box 5 ABRE JGIF7E ZoNCED FEH k&
TR LT, Hod, Box 4 F1 G-box 1E A LA i B Te 4, 5490 6 A 1F BGRB8 4 25 YT
X, W57~ ZoNCED PR DG E S M S 54 LA K E BRGNS FE, R8T, ABRE (B 75 2
TCHE) T2 A A i — 20 A FKEAIESE T ZoNCED FRIEAE ABA HEW4 B AE B4 S A% O E T .
2.5 4% ZoNCED RixERFELBEENM R LMD

P RE N T A R (F 4) BB, 10 A ZoNCED FERFEAE 23R4 b BRI 5] 43 A R fiE X s 3k
KA T 7 ARGk b, Hod 10 5 ARk i e W% 4R, & 3 D% LBt ( ZoNCEDOS3 |
ZoNCEDO4 1l ZoNCEDOS) ;18 “F YA fKIR 2, 43447 2 IR ( ZoNCEDO8 Fil ZoNCEDO9) ; Hifth 5 454t
(25,5 5.8 5 13 FAI16 5) W4 A 1 AR5, XA A5 00 G a0k o3 A B =X nT R e e 17
ZoNCED N ZIEAE AL R 28 197 T 4 2= 32k (R 24 L HE A A2 i 48

WL ZYERE T ZoNCED KPR Z% 1Y 3 IR 4L AE At Ak ¢ &, SR D2 SR IE R (& 5) TR e N T
(26 1 B bR ge R BAE B 50 2 B LR EDE 3 S 0 4 L DR 21 5 PR 2% B 40 A 5 565 3 T8l /s 4% ZoNCED 3
Y GC 75 & HUE ( GC ratio) ; e/ (55 4 1) [ AY B 7R GC IMAEME (GC skew, Wi B3R ) Al N % & HfH
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Fig.3 The cis-elements analysis of the ZoNCED genes
A TTHA B F Location diagram of cis-elements; B. JIZUAE F JC -4 ZoNCED 3R )5 3 F X 38 Y
/345 Distribution of cis-elements in the promoter regions of ZoNCED genes. {73 U AE FH 4k A9 50

The number represents the number of cis-elements.

Mb
—0 ZoNCEDO03
ZoNCEDO4
o
— 30 E
@) ZoNCEDO6
S o ZoNCEDOS © o
— 60 = o) — =
S 5 E E
g “ © ZoNCEDOS &
= <=
—% © ZoNCEDO7 ©
ZoNCED0?2
L 120 ZoNCED09
— 150
ZoNCEDOI ZoNCEDI0
0.
— 180

E 4 ZoNCED ZiEERE L BEEM
Fig. 4 Chromosomal localization of ZoNCED family genes

(N ratio, ZL 8 K7 ) . Ik A L 885 th 2 % i B i B K . ZoNCED02/ ZoNCEDI0 F1 ZoNCEDO4/
ZoNCEDO7 , i $e 1 53 F 4 Al g il i I A s v A 2F T ZoNCED SR KR DIRe Al (EAER N,
X 2 X H AR S HE TAEIN R Gk B WA, b HAe b & b ol e RS T pohaedett:, k2%
T o A AR AL B AL T H B 3 A S

VERUR MY R (BIRIT . EOK KRG KR T RE L Mo 0T, 45 5 (B 6) Wow , B2 507 4d
YILEG TAAEAE 1 RHELR LK ( ZoNCEDOS-AINCED3) | 111 5 BT MR W /KR8 (3 %) L 2K (3 %) R EE
(15 %) ML IER BT £ X — K IR IKTAIESE T A 2 /E R o744, H NCED R KRS
BTG B R IR FRRIMEAR R R R R SRR 15 ML in 2 T H
T2 T FEY) | X T RE S P E AR Zingiberales B X, LWL T WIFI AN R G R BHEES



774 [EZI S S A NI S 549 &

16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00

B 5 4= ZoNCED RikEH a4
Fig.5 Collinearity between members of ZoNECD in ginger
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Fig. 9 The expression pattern analysis of ZoNCED under abiotic stresses
A. ZoNCED TEAF A=Wy T #4& 43T The heatmap analysis of ZoNCED under abiotic stresses; B. $hMHA T ZoNCED 14
F ZE AR ARZEF BRI The expression pattern of ZoNCED in ginger’s leaf, stem , root and rhizome.
NaCl: #h 18 Salt stress; CK : 1E 3 454 Normal conditions ; Drought : T 538 Drought stress; Clod : ¥ FE il Cold stress;
ABA I TEBRALBE Abscisic acid treatment ; HT ; 257 AL ¥ High-temperature treatment. * P<0.05, ** P<0.01, *** P<0.001.
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