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HEW T R CpNCEDs e #i T 52Mami i 5 ABA fEY & it b R EE EmBEAEM., TR L0,
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Abstract: In view of the key role of NCED gene family members in regulating plant response to drought
stress, this study analyzed the distribution, structure and evolution of NCED gene family from zucchini
(Cucurbita pepo L.) genome by bioinformatics technology, analyzed the expression specificity of NCED
gene members in different tissues and their response to simulated drought (10% PEG 6000), hormone
(0.1 mmol « L™" ABA) and natural drought (stop watering for 0, 1, 2, 3 and 4 d) stresses to understand
the biological functions of NCED gene family. Experimental results show that: (1) a total of six NCED
gene (i, e. , Cp)NCEDI — 6) members were identified from the whole genome of zucchini; The six
CpNCEDs were distributed on chromosome 1, 10, 12, 14, 19 and 20 of zucchini, and none of the NCED
genes contained intron. (2) Physicochemical properties analysis showed that CpNCED1 — 6 proteins were
569—590 amino acids, and the theoretical molecular weight ranged from 62. 64 —65, 54 kD. (3) Protein
conserved motifs analysis showed that, the CpNCEDs containing 16 complete conserved protein motifs ex-
cept for the CpNCED3 had three motifs (i. e. , motif 12, motif 13 and motif 15) deletion, and CpNCED1 —
6 proteins conserved elements distributed within 600 amino acids, indicating most of NCED protein se-
quences were highly conserved. (4) The cis-acting elements analysis of NCED gene family upstream pro-
moters (2 500 bp sequence before ATG) showed that the zucchini CoNCEDI — 6 genes contained potential
drought stress response elements such as ABRE, W box, MBS, P-box, TCA-element, CGTCA-motif,
TGA-element and TGA-box. (5) Real-time fluorescent quantitative PCR (qRT-PCR) revealed that the ex-
pression of CpNCEDs gene in different zucchini tissues was tissue specific, among which, the expression
levels of CpoNCED4 and CpNCEDI in stems were significantly higher than those of the other three genes,
the expression levels of CoANCED2, CpNCED4 and CpNCEDG6 in flowers were significantly higher than
those of the other three genes, and the expression level of CpNCED2 was the highest, while the expres-
sion levels of CpNCEDI — 6 in fruits and leaves were relatively low; The expression levels of six selected
family members were induced by simulated drought, ABA hormone and natural drought stresses and in-
creased in different degrees compared with the control group; With the emergence of drought stress, the
abscisic acid (i. e. , ABA) content gradually increased in leaves; This study found that six CoNCEDI —6
genes played important roles in drought stress response and ABA biosynthesis of C. pepo, especially
CpNCED2 and CpNCED4 genes.

Key words: Cucurbita pepo; NECD gene family; bioinformatic analysis; drought stress; expression analysis

PE# 7 (Cucurbita pepo L) N FmE INE
T, BRI, 2 MUK, & e o 4Rk
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B A e R SR R Y, AR
ok R 55 0T 1) e W SR A G AR R &) AR
K OGA AR | AT ) AR R R IR i — E
Wi o S 24 T G A A A B A B L B LK i
TRPEE ORI AR F L Oy EE ., BT T
P AR E R L MR S, A A
B A 77 AR M Sl AT Xt A B AR
oK o IR AAZ 8 1 5 AH SC T B Ak A, IF ik A
FOAE IR 0T B0 1 75 5 7 40 5 b B S I R A
TS, BARTGH T R0 A SCHE AZ 4R i 5T
WS 7 — g R E LD R R SR A B TN I 3
I BT AT TE XS Tk — 2D B R R 7
HAEEE L,

9-J PR ETH B N R XU (9-cis-epoxy-
carotenoid dioxygenase, NCED) J& 48 #) it ¥ B2 (ab-

scisic acids ABA)Y U & MU R Y OCHERE I, )2
Z S5k R R RO AR A W aa i A
W8 A A sy R4 R DAY 2 I e B R 1 PR O e L 8 W
M T (Setaria italica)™ . T 47 (Phyllostachys
edulis)™ . ¥k ( Prunus persica VAR £ A
Pyt S O NCED £, BF 98 & W1, At ) v
) NCED L Z 3N 6 44 e, T 88 %S
NCED RPN NI ABA 1R 5 3 A
Perh NCED H: N R i R B RE S ABA LR A
i PR R, T 8 E T 5 4 NCED %k
HH AtNCED3 \AtNCED5 . AtNCED6 Fl At-
NCED9 EE Tt ABA EPA R . KHEE (Oryza
sativa) P EIESE OsNCED4 1 OsNCED5 %} [ A
DL ST F 230 T KR ABA ZKSF Fi s o
WM AR (Gossypium arboreum) F Y% E H 7 4 NCED
A, N GaNCED3a ., GaNCED3b, GaNCED3c .
GaNCED5a .GaNCED5b .GaNCED5¢ fl1 NCEDEG ,
13K GaNCEDS3 J K T DLt 25§ i e ik IR 400 pig o
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TR RE 1. JEAE K, NCED IR 5 b 5 1 fig
Y T8 BRI ST AE AR S ) R LA Y — S VR 2 AR AR
Hanu, B W R A . HE, B A AP 56T P9 &
NCED H M 5 B BIF 58 4l 5 01 1 L B9 DA P
A S R 4 v R AR AT CpNCEDs 3R KR 6 4~ 1
B, 43 B HG G ik R K G R 3 O 8RR AR BF 5T
CpNCEDs KA KRk 20 ABA 5 8 72246 5 78 #
T F B AR S S TEAIESE P R R 3 e AL
PS5 FEAlh o A D0 BT P A e B R BEROR SCHF
1 MRHRTT
1.1 #FEHtH

W56 R 78 B 2 (Cucurbita pepo L.) i Ff
‘Fumei-6" (30 FO31 X BEA MO16) Hh 4 4 i 3¢
WL B R S AR TS AR R AR R AE . Y DNA
P BURX F & FastPure® Plant DNA Isolation Mini
Kit 8% RNA £ BURH| & FastPure® Plant total
RNA TIsolation Kit, RNA ¥ ¥ 5% i 5 & Prime-
Seript™ 1st Strand ¢cDNA ,DNA Marker(DL 2000)
I H TaKaRa 2y A}, 3K P 1#L%] & Phanta Max
Master Mix. %G E HiXF & ChangesQTM Univer-
sal SYBR qPCR Master Mix, DL2000 plus DNA
marker .DNA P 78 1855 & TA/Blunt-Zero Clo-
ning Kit 1§ F g 50 il MERE A )RR IR A ) K s
FRU DHS & W [ 1 1 e 2 A= M B AR A R W), HoAth
A AR X O [ 7 Ay BT Al 2
1.2 77 &
1.2.1 BE#HA NCED BERRENEEERE =
FZAEY DNA 1205 & 1 W1 4 B0 3 24 i 19 DNA,

£1
Table 1

# #& NCBI Chttps://www. ncbi. nlm. nih. gov/
gene/? term= Cucurbita+ pepo+NCED) H /1 A
Ak RN P 45 2R R B CpNCEDs N 415
SRS FRAT 9 R 545 Bk I cDNA 2K FI
FF I B 32 HE Copen read frame, ORF) 54 (£ 1),
F)FHH: 3 143555 & Phanta Max Master Mix #E47
ORF & K 5 B . PCR §" i 7= M1 28 1. 000 Bl lE /L
Uk gk A, 5 PCE2 TA/Blunt-Zero 84K i
1134 e Ak, PCR KGN J5 19 B0 o BB R 4700 7

1.2.2 EFEEYMEEZSH RAKFWMWEK
IR M R ] MEGA 7. 0 3k E AR <F 450
3 3 B B vl AR AE B R ] MEME Chttps://meme-
suite. org/meme/tools/meme) #1 TBtools # /4 ; &
TR 20 A R B DNAMAN #5445 8 H i — 2 &
#4381 K A ProtParam (http: //web. expasy. org/
protparam/) il ProtScale Chttp: //web. expasy.
org/protscale/) F 5 B A5 73 B R AR
A CFSSP Chttp: //www. biogem. org/tool/
chou-fasman/) 5 1 = 245 14 73 B R FI 76 2 1A
SWISS-MODEL ( https: //swissmodel.
org/interactive) 17 8 B AR LX) , SPDBV K 44
B 1 = REE B, VMD B0 047 8 R R
B A I E 57 2 B R A Wolf Psort Prediction %4
(http: //www. genscript. com/ psort/ wolf_psort. html) ,
1.2.3 ®#E NCED BERRERESH LRk
SEURURL TR 1) PG 7 2 - TE AR 2R A B SR gt 1L B R
T S B R AR K R B RN R R T
32 fLy Ak, R AR K = A L R A 2 s R
RO S H AR 2R i BRI 9B RNA,

expasy.

514 5l

Corresponding primer sequences

i % Experiment

1E [ 514 Forward primer(5'—>3")

JZ 0514 Reverse primer(5'—>3")

CpNCEDIF/R
CpNCED2F/R

ORF ¥} CpNCED3F/R
Amplification CpNCED4F/R
CpNCED5F/R

CpNCED6F/R

CTTGTTCGCTTCATACTCCGTCTA
GCTTCTTCCCCTTCTCCTCCTTGTCTCG
TTTGCCCCAATTATCATCCCTATTTCCA
CTCTTGCTTCTTCTTCGTGGGTCAAATCTGGTT
TCATTGCTCTTTCCCTCACCGCTCCGCCTCTAT
TTACTCGTAAACACGAAACTATACTTGCTTATGTC

TTTCATCCTACTTACATTACCACCC
TGTCATCCCTCTGGCAATTTCTCCCTTT
AGTTCGGAGCTTGACCCTTTAACTCTTC
CAGTAGCTTCAAGCTCCAAAGTCATGGCGTTAA
AGCCATCCCACAGGTAATTTCTCCATCCACTCG
CCAACAAGAAAACACTAACAACTAAGTAATCATCG

CpNCEDIFq/Rq
CpNCED2Fq/Rq
NCED3Fq/Rq
qRT-PCR  NCED4Fq/Rq
NCED5Fq/Rq
NCED6Fq/Rq

CpActinFq/Rq

TTTACGGAGACAGAACGG
CACTCTTTGAACCCACCG
TACATGGCGATAGCAGAAC
GGTTTATTTGGGCTGGTC
GAAGGTGGAAGCGACAGT
CGCAAACCCATTATTCGA
CACACAGGATACGAGTGG

AGCCCAAACAATCCTCTA
TTCGCCAATCGCTTTAGG
TACCCTCCATCCTCATTCT
GGGTGGGCTATCATTGTG
AGCCATCCCACAGGTAAT
CAGGCATAGCTGGCACAT
GCAATATCCTCATACGGTGG
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B cDNA J5 . #5547 gRT-PCR 43 #1 . 74 # 2
A K E W — 0 BT 48 5 102 PEG-6000 Al
0.1 mmol « L "ABA Byt A, F 0.2.4.8 f1 12 h
FAEL DL K 0.1.2.3.4 d VBT 2 &1t
FTALS A3 SR ot R AT HURE S BN B3 3 AN
AL A BURE 58 05 WA R, — 80 CIRAF# H
WARRIGH CpNCEDs F 9T 514 (&
Dy APGH P Actin SN 2 3 MY, S 08 35 o 4
ChangesQ™ Universal SYBR qPCR Master Mix i,
B 45 7E QuantStudio 7 Flex 52 %¢ ¢ & & PCR X
AT PCR R . AR R A 20 p1.:10 pl. Mas-
ter Mix,4 pL. ¢cDNA M, IE R M5 H%4 0. 4 pl,
InzEw K & 20 pL, PCR B FEFE N .95 C WA ik
30 $,95 CA5HE 5 5,58 ‘CiB k 30 5,40 MEI,
AR EE 3 W . AW REE R AE S WL T R
SWAYHFH 3 WEARFER L., FH Excel F
27250 Jr gk A M PG i P CpNCEDs K& F ) 3R ik
=AML,
1.2.4 F#HA ABA SETHHNE ABA &
AR AR S S A TR 2 0 O R R AT,
Iof 8 v SO AR (0, 3% CUPLC) Fil HB I i 1% (MS/MS)
X T WA P EBEK 0.1.2.3.4 d) PE# 2 1 A Y
ABA 47 7 P 5 43 B OF R S 804 L 9F I SPSS
19. 0 Bl Ak SR A vh B K 3R 7 22 43 BT i % ABA &%
AL, Rl s 7 gAY

2 ZER 55

2.1 F#HA CpNCEDs EER K=&

HRAE 2018 4523 A1 fY 74 # 4 4 FE I 41 (NCBI %
5 ASM280686v2) NCED i [H {35 5™, $i B
NCED F 5 i 3 N | 4 B 85 11 B e T 78 e (o A i
HOAEREN 6 4~ NCED 3 HEA £ KT, 4
B SE B IF RS AE CORF) . AR B AT YL ik )y

T Ay 44 R U #i CpNCEDI (LOC111792392) .
CpNCED2 (1LOC111803113) .CpNCED3 (LOC111807437)
CpNCED4 (1.LOC111809781) .CpNCEDS5 (1.OC111781088)
A CpNCED6 (1LOC111783358) FE[H (£ 2),

Wit 6 I~ CpNCEDs K F 5 & K514, LA
#im LR ZH DNA SHBR #F17 PCR SE50, 47 19 4K
136 SR (B D, P45 5 4 58 R 24 5088
gt X — 2%, & & X N R 51l CpNCEDI
CpNCED2 .CpNCED3 .CpNCED4 .CpNCEDS5 Fi
CpNCED6 2K 43520 1 9111 832.1 865,1 686,
2 000 F1 2 231 bp. [A 5 Br & B, P9# & 6 4>
CpNCED M 53 58 7+ AtNCED2 ¥ iR )y
FI B AH Bl 4 51 R 86. 36% . 88.00% . 93. 75% .
84.29% .81.69% A1 87.01%,

2.2 CpNCEDs EFRAEYMEEZESH

2.2.1 CpNCEDs EBEHBEASH V4 H
CpNCEDs FEH 9wt iy 6 A8 11 1Y HEA 451 53
Mréds B (B 2) 2B ,CpNCED H:PH 52 % 4 it 1 7 (1
Jo 2L A S5 KA AR AL, 2 pl TG R ) 5 il R S i % 4
LA BT &L, it SWISS-MODEL #5445

M A B C D E F

2000 bp

1000 bp
750 bp

M. DL2000;A. CpNCEDI ;B. CpNCED2 ;C. CpNCED3 ;
D.CpNCED1 ; E.CpNCEDS ; F. CpNCED6
Kl 1 PE#i* CpNCED EHFKJE PCR ¥ 1
Fig.1 PCR amplified products of CpNCED gene
family from C. pepo

F2 THA CpNCED EERIREL MRS
Table 2 Physical and chemical properties analysis of CpNCED gene family

HE R 44 B P NN A R AL o> T KM
Gene name Chromosome position Gene length/bp No. of amino acids MW /kD GRAVY
CpNCEDI chro01(3359975~3362149) 2175 586 64.98 —0. 269
CpNCED2 chrol10(585600~587751) 2152 588 65.73 —0. 384
CpNCED3 chrol2(610951~612739) 1789 569 62. 64 —0. 235
CpNCED4 chro14(2384409~2386632) 2 224 590 65. 54 —0.256
CpNCEDS5 chrol9(7662177~7664502) 2 326 585 65. 89 —0.324
CpNCED6 chro20(3068761~3070755) 1995 588 65.63 —0. 268
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PG CpNCEDs £ [ 1 — ¢ 45 #4 i 47 2 A, I F (chloroplast) H1,

Fi SPDBV il VMDL. 9. 3 54 3 47 o] AL A & L 25 2.2.2 CpNCED EBHF 5L 5o Fidt L o #r
BB 3 s, MAh, Wolf Psort 18£8 #4443 #r i NCED # H J¥ 91 b X%t 43 #r & B, CpNCEDI (XP _
786 N CpNCEDs % [H gt (1) 8 H ¥ 07 F 1 244k 023529573. D CpNCED4 (XP_023551972. 1) A1l
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Fig. 2 Analysis of secondary structure of NCED proteins

CpNCEDI

CpNCED3

CpNCED3

A—F 4 54t 3% CpNCED1.CpNCED2,CpNCED3.,CpNCED4 ,CpNCED5 H1 CpNCEDS6 & 1 = %% 45 14
[# 3 NCED 25 |1 = 2045 #4 T
The letters from A to F represent the tertiary structure of CpNCEDI1, CpNCED2, CpNCED3, CpNCED4, CpNCED5

and CpNCED6 proteins, respectively

Fig. 3 Prediction of three-dimensional structure of NCED proteins
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43 %

PR Ik F) 90, 15% (E {54 0); CpNCED2 (XP_
023543156. 1) F1 CpNCED5(XP_023517280. 1) #H1M
PEAE R i85 85. 36 %0 (E {H R 0) ; CpNCED3 5 HAh
54~ CpNCED 1 AH L PE B AIK, #0035 £R 57 25 44 B
motif & 4 8 K iy A& K. Plam 4 #r £ M. 6 1
CpNCED ¥ & A 4 ANIRSF A 2R A7 4, L Je 2 A~
NCED % [ 5 5F 45 # [ M (1/V) AHPK (1/V) DP]
M HDFAITE(N/K) (F/H) ], &8 i NCED & H
HEAb i B o B GRS PR S R PR 2 CpNCEDs 3
IR 5 W 4 i AR L D RE A 2 R (T )

i —2 5B CpNCEDs 2 FIES R &R, 45 51 (E

5)RWLPUH ™ 6 4~ CpNCEDs F77E 2 L 55 . /I
CpNCED1. CpNCED4 5 CpNCED2., CpNCED3,

CpNCED5.CpNCEDS6 J& T 2 M A[A 1) CpNCED &
HMES G . o3 & B, P85 CpNCEDs 5 % ™ &}
YEWIERJE B N (Cucurbita maxima) P EFE N (Cu-
curbita moschata) .4 JX (Benincasa hispida) 55 8
H—K EG LRI, 5 KEE B K (Ricinus
communis) K ZE (Manihot esculenta ) Fl 5 P4 2 I
W (Hevea brasiliensis) W) 35 & & R L , 1] B[]
P NCED R4tk & BA B2 09 s FR 4k
EHREENE NEARZERKEM PwATRIA R,

CpNCED1l  RSSSH........SS SSMEFKILSVNRNYGVRNRVSCSIHTESTIICITEKRECTAFRJIIKIAVEKFEEVAARESVSSER . KE 71
CpNCED4 SWVKSCGESSSNSERESVNMLSC.ENRVACSIHTESIICTERKRECTAFRPEVKTTVEKEVEVSEESVS. . . .EE 75
CpNCED2 FECILC.YLCFBNSTKSINGFKNVNHIRCESN.HNALIHSALIHEESVLHFENHSENFHCNLIKSEN. .. ... SN 72
CpNCEDS ARSSE......... FLFKELCFLNIK....IRCCSNRRNNVVCCVIHEESVIHFELCTTISKIKLIIVKEENKAS.I.SG 65
CpNCED6 “eee.... SSASFHICFCICFFTREIRKKENLRNEVISCAINEEFSVEHYEKCFSKRFRITECCASKCRHHEER 72
CpNCED3 MCISICE............. FLEICRSSS..TVETEFIRKIKILTILEEHSE. ... . ESFEFFKVVLSFLER....... R 53
Consensus
CpNCED1 IV SVEKKH 151
CpNCED4 LSAEKKH 155
CpNCED2 LSHELRH 152
CpNCED5 NS R T CF 145
CpNCED6 INYCNIN. 151
CpNCED3 S \ I....VLC 129
Consensus
CpNCED1 ST} I 231
CpNCED4 &1} I 235
CpNCED2 G ap 231
CpNCED5 u T 224
CpNCED6 1) T 230
CpNCED3 7 209
Consensus g
CpNCED1 CIRVITE JE] 311
CpNCED4 ETRVIE 8 315
CpNCED2 HVRITE N 311
CpNCED5 HVRITE N 304
CpNCED6 HVRITE E} 310
CpNCED3 HVEIRL N 289
Consensus gvanaglv tn a se clpy
His site 2

CpNCED1 SAFeFKS ECVENMEL E INABEANAT 391
CpNCED4 SEFeFKSECVENET E INATEACAT 395
CpNCED2 gS Fj€ TKS CCVERIET C INATNSCCL / 391
CpNCED5 j2S FOJe TRSNEVERIEL C NATESKLCL J 384
CpNCED6 JISEJeKVSERTERMEVE JASIE S SNT J 390
CpNCED3 I CRI[€KKVREV SEVEETCI 369
Consensus g W

His site 3 *
CpNCED1 1IINE SHEKS! BIIAET.EQ a1 e M 466
CpNCED4 INISICGKS EI1IAET.EQC 1 A€M 470
CpNCED2 INIRTICKS! EIISCEKEQ M 467
CpNCEDS INLRTIGKS 8 I TEFECQO 1 e 460
CpNCED6 ENIVICDE FIVSKS . EEVINSE {eM 466
CpNCED3 MEMRNRKA A Q 444
Consensus eir nle g
CpNCED1 A g A E T 2 540
CpNCED4 VD 2EE 544
CpNCED2 VNS B ~IAEI G 543
CpNCED5 3V JaleE v 540
CpNCED6 1 K A JeE T / 543
CpNCED3 A K A J 522
Consensus v
CpNCED1 586
CpNCED4 590
CpNCED2 588
CpNCED5 585
CpNCED6 588
CpNCED3 568
Consensus se v

B 584y CpNCEDs & FI5F

B 2H SR TG ML 8, T HER 2R CpNCEDs 1Y 2 A <1 45 1 45)

P4 VUi CpNCEDs & H 751 £ 5 L X

The black asterisks represent the conserved histidine active sites of CpNCEDs, and the boxes represent the two
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Fig.4 Multiple sequence alignment of CpNCEDs proteins in C. pepo
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Fig. 5 Phylogenetic tree of NCED proteins of C. pepo constructed by maximum likelihood method
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®3 FEHAPFHMAE CpNCED EFH—HF 5
Table 3 Consensus sequence of predicted CpNCED motifs in C. pepo

e E {8 K (A% S e AUEE S

Motif E value Width Sites Best possible match

Motifl 5.9e-152 50 6 PTMMHDFAITENFVVIPDQQVVFKLPEMIRGGSPVIYDKNKTSRFGILPK
Motif2 2.5e-147 50 6 SYACRFTETZRLVQERALGRPVFPKAIGELHGHSGIARLLLFYARGLFGL
Motif3 3. 4e-142 50 6 NAGLVYFNGRLLAMSEDDLPYHVRITPSGDLETVGRYDFBGQLKSTMIAH
Motif4 6.5e-087 33 6 VVVIGSCMTPPDSIFNECDENLKSVLSEIRLNL

Motif5 5. 1e-139 50 6 VNLEAGMVNRNRLGRKTRYAYLAIAEPWPKVSGFAKVDLVTGEVKKYJYG
Motif6 1. 6e-137 50 6 VPEQPVRHNLPVTGTIPDCIRGVYLRNGANPLFEPVAGHHLFDGDGMVHA
Motif7 2.6e-130 50 6 EDDGHILAFVHDEKEWKSELQIVNAMDLKLEATVKLPSRVPYGFHGTFVS
Motif8 4.3e-088 41 6 PKVDPVSGELYALSYDVIQKPYLKYFRFSPDGEKSPDVEIP

Motif9 1. 6e-063 18 6 DTFCFHLWNAWEEPETEE
Motif10 7.4e-041 19 6 HPLPKTADPRVQIAGNFAP
Motifl1 2.0e-033 21 6 WNFLQKAAAMALDAVESALLS
Motif12 2.7e-017 15 5 TGKSTRRPIISETEQ
Motifl3 1. 1e-014 29 5 NNVVSCALHSPSVJHFPKQSQTAFRSPIK
Motifl4 3.6e-013 15 6 RYGGEPFFLPREGNS
Motifl5 1. 3e-010 11 5 NATDSDDJIWV
Motif16 5.4e-008 8 6 DHSHGTGV

TGA-box.AuxRR-core fil AuxRE; 26 4~ 7K % B2
I3 TG (TCA-element) ;41 A28 Fij BR i L I8 4%
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Fig. 7 Expression levels of CpNCED:s in different

tissues of C. pepo
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&4 T#HA CpNCEDs B FIRXIEB TS
Table 4 Analysis of CpNCEDs promoter elements

it

Function

I £ 58 a3 e %5 Numbers of cis-elements

cis-element

NCEDI NCED2 NCED3 NCED4 NCED5 NCED6

ok 7 BR 75 S WA

- ) -
cis-acting element involved in the abscisic acid responsiveness ABRE 7 J 2 / 7 0
ACE 1 0 1 0 0 0
TCCC-motif 2 2 0 1 0 1
GA-motif 0 0 1 1 0 0
L . TCT-motif 0 1 1 2 0 0
Light responsive element
GATA-motif 2 0 0 0 0 3
GT1-motif 2 1 0 3 1 6
G box 8 6 26 10 8 0
JE R 1 PR SF DNA 2L RS 43
Part of a conserved DNA moduleinvolved in light responsiveness Box 4 5 1 7 6 8 9
PR N7 A A )
cis-acting regulatory element essential for the anaerobic induction ARE 4 4 0 0 4 0
I 21 213 3K 2 Regulatory element related to meristem expression CAT-box 0 0 0 1 0 0
B IR B/ cis-acting element involved in low-temperature responsiveness LTR 1 2 1 0 1 1
A g AN AR A W a0 2 L B S WRKY 565 [HF
Biotic and abiotic stress responses, combined with WRKY transcrip- W box 1 2 3 1 1 0
tion factors
T RiFES MYB 4541 5 MYB binding site involved in drought-inducibility MBS 1 0 1 4 0 1
20 Bl & 1 )5 #2 cis-acting element involved in cell cycle regulation MSA-like 0 0 1 0 0 0
R w1 AL . - . . O2-site 0 1 0 0 0 0
cis-acting regulatory element involved in zein metabolism regulation
T EiH S Gibberellin-responsive element P-box 1 0 0 0 0 0
JK A BR Wi )/ cis-acting element involved in salicylic acid responsiveness ~ TCA-element 1 0 1 0 0 0
TGA-box 0 0 2 0 0 0
K EES Auxin-responsive element
TGA-element 1 1 0 1 2 0
s [ i
A R Y iR 5 CGTCA motif 1 1 3 8 3 1

cis-acting regulatory element involved in the MeJ A-responsiveness
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vo) 4 ML PN ABA KRR B Y. R . & 3R I B
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Fig. 8 Analysis of the relative expression of CpNCED genes under different stresses
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Fig. 9 Analysis of ABA content of CoNCED genes under drought stress
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