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Abstract; Late embryogenesis abundant (LEA) is widely present in organisms and closely related to plant resistence, it

can protect plant cells and reduce plant damage under drought stress. Selaginella pulvinata is a fern with the ability to
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survive drought stress, with a strong recovery ability under drought stress. To investigate the molecular mechanisms and
expression characteristics of the SpLEA1 gene in drought-tolerant plants, we used the highly drought-tolerant plant
S. pulvinata as experimental material and obtained the ¢cDNA sequence of the SpLEA1 gene by RT-PCR based on the
transcriptome sequencing results. The promoter sequence was obtained by the HiTail-PCR technique, and the sequence
was analyzed by bioinformatics. qRT-PCR was used to analyze the expression pattern of the SpLEA1 gene under drought
stress. The results were as follows: (1) The length of SpLEA1 was 476 bp, the open reading frame (ORF) was 279 bp,
and it encoded 92 amino acids. The predicted molecular weight of the protein was 9 491.46 Da, and the isoelectric point
was 5.45. The predicted protein structure analysis showed that the protein was hydrophilic. The protein contained ten
phosphorylation sites, of which six serines, three tyrosines, and one threonine, respectively, and the predicted
secondary structures showed that the protein was mainly composed of a-helix and random coil. (2) The conserved
structural domain of the SpLEA1 protein was predicted to be Lea-5, derived from the LEA1 family. Based on the
phylogenetic tree and genetic distanced matrix, the SpLEA1 was found to have high homology with Lea-5 protein from
Cicer arietinum and Trifolium pratense. (3) Predictive analysis of cis-acting elements in promoter sequenced revealed that
the SpLEA1 gene promoter contained five classes of hormone response elements and functional elements related to the
drought stress response. The SpLEA1 gene was hypothesized to have multiple functions in the plant body and was closely
related to drought stress response mechanisms. (4) SpLEA1 gene expression was up-regulated under natural dehydration
treatment and peaked in 12 h. After rehydration treatment for 24 h, expression was significantly down-regulated. In
summary, the SpLEA1 gene is likely to be involved in the regulation of drought stress response mechanisms in matted
curly cypress. This results provide the reference for further studies on the function of the matted cypress SpLEA1 gene

under drought stress and its expression regulation mechanism.

43 %
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1.1 MR R 4b 32
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TP FRFHEF% (16 h H B8 ;25 °C ; HXHBE 20%) .
SR HIHOIR A6 408 fif A i B2 B DNA T cDNA ; 35 [
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Joi , AT FAR T S AL 38 A Kb B[] 55 17 8 £ 4
A R 43N 6 MALERAL, 4051 0 h(ARES 5T
STER I AR TR 2.4.12.24 h f1 24 h
JEREAK2 WA (EKAFET R 24 h 5L 45T 58

JEIKGT) o B AL PRA R 6 KB — B HE Bk, 3
MY EE I AR AR A IR R R T - 80
CIRFF

1.2 7k
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PR AL Fp 45 51 BT SpLEAL ZEIN & K519 (R
1), PLEGIR % M DNA i BEA, #E17 PCR 74,
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MasterMix 16 ML\J:?lﬁ?gl%% 1.0 pL.ddH,0 20
wl, ZHRBL40 pL, PCR HIFLIT 194 °C, BAEYE,
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VE R BERRHEAT W0 5 S SO, LAHOIR AT cDNA 56
—HE R, HEAT PCR 974 (514 \PCR RN AK 5
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DNA iR, 454 LEAL B[R 79 B8 IR 3 1
19 SpLEA1Q1/2/3 53 JIVE A — B = A =4
oY), MK S BEPLS I ¥ 4 & , #E4T HiTail-PCR
P4 BEALT R A Liu A1 Chen (2007 ) #2311
LAD1-1/2/3/4( 3R 1) o B =5 =Yt ik
R, U H B 25l AT 2 4 el e R T ik
ZMF

124 Az exo#H HMH ExPASy-ProtParam
(https : //web. expasy. org/ protparam/ ) 73 H1 & F& iR
i PR A M By Ml Softberry ( http://linuxl.
softberry. com/berry.) 73 B J& P 1 45 ¥4 15 B F
NetPhos 3.1 Server ( http ://www. cbs. dtu. dk/services/
NetPhos/ ) T i B 12 1657 45, ; F1| FH Protscale ( https://
web.expasy.org/protscale/ ) 43 M71 85 1 2£/ 8% K 24 5 1) FH
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SOPMA ( https://npsa-prabi. ibcp. fr/cgi-bin/npsa _

automat.pl? page =npsa_sopma.html ) #E17T — 2% 254 il
W K 43 #r; A Swiss-Model ( https ://swissmodel.
expasy.org/interactive ) i & [ J§ & A€ 4 N7 — G A
U 4 DNAMANO R 3R 45 2 J 51 45 ¥ 38 E 3of
P o3 A 6t 1 R B JE I M MEGA X8R 4
ARG ALK BT AE LKA PlantCARE ( https://
bioinformat-ics. psb. ugent. be/webtools/plantcare/
heml/) X J 2 1 AR TR EAT 504

1.2.5 SpLEA1 #5 qRT-PCR &%  F|H qRT-PCR
AROH ARG SpLEAT 3 FAE T 5 a4 3R
5, AR RAT I AR SpLEAT B& X 7 41 15
TF—X} SpLEA1 £ & PCR 5149, LM Actin AN
SR (K 1), Lh eDNA R4, I TB Green®
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qRT-PCR Z3 41, BANFE il 3 W & LAB/INR 22, )X
MR 95 °C, FAE M, 30 s;95 C, 21,5 s, 60
C,IBK,30 5,40 DEH, HAFEMEA 3 E
LR 2705k

x1 AXHAERFASIMFT

Table 1 Primer sequences used in this study
PR SIMF (5'—3")
Name Primer sequence (5'—3")
SpLEA1-F ATGGCTTCTGCACAGGAAAAG
SpLEA1-R TTAATCAGTCTTCTTAAACTTGC
SpLEA1Q1 CTCATCGATGTCAATCCCACGC
SpLEA1Q2 CCTTCCTTGCCTAACTGCTCTG
SpLEA1Q3  CTTCAGCAAGCCTTTCCTGCG
QREJEM-1 CAGCACAGGGCAGAGCAGTTAG
QRTJEM-2  CCTCTCCTCCTTCCGCACCAG

SmAF CCAACTGGGACGACATGGAGA

SmAR CACCGCCTGAATAGCAACGT

LAD1-1 ACGATGGACTCCAGAGCGGCCGCVNVNNNGGAA

LAD1-2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT

LAD1-3 ACGATGGACTCCAGAGCGGCCGCVVNVNNNCCAA
LAD1-4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGGT

2 HREH4H

2.1 SpLEA1 EFE 5 pE
PLECIR & M1 B DNA N MR, &5 & 51

SpLEA1-F/R #17 PCR ¥ 34 , 20 7 %5 R ig K
475 bp 1Y SpLEA1 3£ X, DL cDNA A EIHR, 2k H
SpLEA1-F/R R 5149, w315 279 bp BY SpLEA]
JEIH cDNA JF A (B 12 A) P 45 R R W,
SpLEA1 JEP & 1 AW E 1 (196 bp) 1 2 AR
T(115 bp 1164 bp) , cDNA K} 279 bp, 4ifith
92 A (F 1:B) . 4% NCBI 19 PFAM %4
VA2 ), 13 5 SpLEAL 25 FA7E 2 ~ 88 Z AL MR o 43 75
FARSF L5 3 LEA-5, PFAM 5 & PF00477, % W
HOREM SpLEA1 ZEHJE T LEAL KK,

i# 17 SOPMA ( https://npsa-prabi. ibcp. fr/cgi-
bin/npsa_automat.pl? page =npsa_sopma.html) 7F £k
PO AR B SpLEAT 3 A B 454, & 1. C
AL, B2 5 40.229% , B-FE £f i 18.48% , JC LI
Bl i 36.96% , E A5k (5 4.35% , % ] Swiss-Model
(https ; //swissmodel. expasy. org/interactive ) £ £& T
B AT W) g 5, ) K = g g by, R &
SpLEA1 25 4 2y o- U5 HE 10 KL I 45 il A4 1, B-
i F R A 7 LEE/N
2.2 SpLEA1 WENERZES

i# 7 ExPASy-ProtParam ( http://www. expasy.
org/tools/ protparam.html ) T 4347, SpLEA1 3 [H 4
S8 TR A 43 F 4 9 491.46 Da, B %45 i 41
5.45, 50 F 3N Cygy HesoNip3 0,558, , 7 TUHLAT (Asp +
Glu) FYFRIL EHBON 16,47 IERLAT (Arg + Lys) HFRAE
SECH 14, AROETRECH 28.72, 1 ZE A Wi EE
. SpLEA1 %7 Thr(4.3%) .Lys(9.8%) .Gln
(5.4%) Gly(18.5%) Glu(13.0%) 3K Ik & FE R,
WA Ala(12.0%) . Met (2.2%),Val (3.3%) .lle
(3.3%) \Leu(6.5%) Bi/K LRI, 25, K
PEEIERR 7 51% , BiK VRS LR i 27.4% ,F-3426K
TEHCH-0.838,

i# 1 Protscale ( http://www. expasy. ch/tools/
protscale. html) 7EZ& 0l 43 At 2R 5 40 SpLEAL K
IR/ gk, SR B, /N T 0 B9 SRR M2 FE
MR 5 280, KT 0 Wm K PR Z R X5 A8, 7E 2R
68 VL Z IR AT fi KA N 0.892, Ak i /K 14 fi 5ik
TESR 43 DL SR AT e/ IME R -2.433 1% 4 SRk
Bei (18 2) , UiWT SpLEAL 2K (I8 TR K MR

F| ' NetPhos 3.1 Server ( http://www. cbs.
dtu. dk/services/NetPhos/) 7F £k T Il & B{ SpLEA1
H AR AR AL s 3 10 4>, Hofr 22
HWAT 6 1 (Serine {154 3,29 .57 .,66.,67 .86) ,
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20 30 40 50 60
1 ATGGCTTCTGCACAGGAARAGATTGAGCTTGACGCGAAGGCAAGAGCTGGGGAGACGGTG
) 1 M ASAQEKTIELDAEKARGAGET YV
p
80 9 100 10 120
2000— 61  GITOCTGGAGGAACGGGTGGAMGAGCTTGAGGCGCAGGAAAGGCTTGCTGAAGGGCGA
21 VPGGTGGKSLEAGQERLAEGR
1000 130 140 150 160 170 180
121 AGCAAGGGTGGACAGCACAGGGCAGAGCAGTTAGGCAAGGAAGGTTATTCTCAAATGGGG
S00— 41 SKGGQHRAEQLGKEGYSSQMG
250—
00 190 200 210 220 230 240
181 ACGCTTGGAGGACTTTOGAGCGCTGGTGCGGAAGGAGGAGAGGTTGCCAAAGAGOGTGGG
61 TL GGLSSAGAEGGEVAEKERSGE
250 260 270
241 ATTGACATCGATGAGAGCAAGTTTAAGAAGACTGATTAA
81 IDIDESEKTFEKEKTD x
C
| ‘»HH H ‘H|}H||||'|||| HH'M |§|lll‘ 1 H‘ X |||||||H’ I
10 20 30 40 50 60 70

A. SpLEA1 JEH cDNA [ 4% , Hor M 2l DL2000 DNA marker, 1 5 SpLEAT 2P 5 B. SpLEA1 JE K] 1) c DNA J7# 51 b Ho 4 8 1) S B 1R
JP5l; C. SpLEAL I "M TIN , B, «I20E; &, B, & TMNEIN; d&. EMek,

A. ¢cDNA amplification of SpLEA1 gene, where M is DL2000 DNA marker and 1 is SpLEAL gene; B. ¢cDNA sequence of the SpLEA1 gene and
the amino acid sequence encoded by it; C. Secondary structure prediction of SpLEA1 protein. Blue. a-helix; Green. B-turn; Purple. Random

coil; Red. Extended chain.

Bl 1 SpLEA1 EEFF 45

Fig. 1

Hphob.kyte &ﬂoolittle
S — A

o Y T

543 Score
|
=

10 20 30 40 50 60 70 80 90
/L& Position

2 SpLEA1 %A REBKMER N
Fig. 2 Hydrophilicity prediction of SpLEA1 protein

M RA 3 4 ( Tyrosine 13 50 19 F125) , &
1244 1 1 ( Threonine 37 £ 56) .
I BLAST #E47 7 50 AH AL BE 43 B, K 2R 3 4

Sequence analysis of SpLEA1 gene

SpLEA1 FEH 5 EHE G 2K B E 15 FoEg K
RBGEAB Y B AR 1 25 T 50247 X (181 3)
ZEFH T (F 3) 455 B8, SpLEAl S H
LEA-5 DRSF S50 B, I 75 158 1% 0 28 S [ vh R R, 210
R R 75 HOR B M SpLEATL (13845 B B
B (R 0.272) , F 3R 5HOR G SpLEAT 1yt %
FRBS R (O 0.348) . FIH] MEGAX 4 £ & &t i
AER, 08 F DNAMAN 377 3 7 85 B 00 1 43 %
P, MR B A SpLEA1 5 ME T ( XP _
004506729.1) FI£L 4= 4 51 (PNX91110. 1) £ F1 [A)
TR S, R —Z (B 4)
2.3 SpLEA1 EEM B FRESIheETH S
PIHOR B DNA A B, #47 HiTail-PCR §”
14 SpLEAL B: R J5 8+ )7 91, SR #2505 3 IK 1B 29
2000 bp [ 4547 W W 7= 4 (L 5), o B 4R 45
SpLEA1 JRIGH S T (ATG) L 2 018 bp IF5,
8 F PlantCare 75 £k 14 Ui 43 #7r SpLEA1 5 [H )5
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Sp | 39
Ss | XP_041993562. 40
Bd | XP_010231513. 39
Cm | XP_022949998. 39
Eg | XP_039159393. 39
Cn | KAG1371558.1 39
Egs| XP_010920817. 39
Tp | PNX91110.1 39
Si | XP_011084893. 39
Mc | XP_022144068. 39
Cr | XP_006296516. 39
Ts | XP_043723982. 39
TT | XP_037438597. 40
Ca | XP_004506729. 39

!

Cs | XP_004148611. -MSSHEERG FeCET e 39
Sc | CAB88086.1 MASGUSERS NGCET OE 40

Consensus masqgger eldakarqgetvvpggtggksleaqehlaeg

Sp | RSAGCOSRAEQGYEG YSIOMGNIGG T SRYNEND GE FAV/A S HE 79
Ss | XP 041993562.1 BEREECTIXRIOTETIHOONERKEEMTCLCKSEQIRAGEE 80
Bd | XP _010231513.1 R REEo TIXKINO L € FINEN REERKEEIN TV EFE SEQIRAARE 79
Cm | XP 022949998.1 RS Reee TR KIXeT e HiNepOFVEeRKeeImsN SCM HeQIRAAEE 79
Eg | XP_039159393.1 RSNGCOIMRINEQIGIIEG Y[OOMANA GG L SI{EIBHS GE Fisgwayai 79
Cn | KAG1371558.1 RS ReeeMIRXeT e TIHNOFVERKEEIMS TV CE S@AF¥RAARE 79
Egs| XP 010920817.1 RS ReEe TIXRINOT € TINENOFUERKeeIms TTCESEQIRAARE 79
Tp | PNX91110.1 PR Keee T KIXe 1 e TIHeNOOVeRKEeile TVMEK € QERARER 79
Si | XP_011084893.1 RIEGGOIRREQIFIEG QFIYEeR TGCKACQIRAEEE 79
Mc | XP 022144068.1 JIEG QGRE@NTGL €QIRAAEE 79
Cr | XP _006296516.1 e QFIYEeR TGCKHEGINAEDE 79
Ts | XP 043723982.1 e QFUER TTEKSEQIRAARE 79
TT | Xp_037438597.1 g SQOUER TNCES@QIRAARE 80
Ca | XP 004506729.1 e QFYER TMCKSEHIRAEEE 9
Cs | Xp _004148611.1 e QOEYEeR NTCMSEQIRAAEE 9
Sc | CAB88086.1 g SEER TMCES@QIRAARE 80
Consensus rsrggqtrkeqlgtequemgrkgglst d sggeraaee

Sp | KKIC..... 92
Ss | XP 041993562.1 RTRNT. ... 94
Bd | XP _010231513.1 BSNES . . ... 92
Cm | XP 022949998.1  [EVEREBSJIMARAK. .. ... 91
Eg | XP _039159393.1 RINES . . ... 92
Cn | KAG1371558.1  [@VDESMISJNIRP....... 90
Egs| XP 010920817.1  [EICIMMIGIRT. ...... 90
Tp | PNX91110.1 KNCNK. . .. 93
Si | XP_011084893.1  [ETENEBENJNARTS...... 91
Mc | XP 022144068.1  [eVENBHISINARTK...... 91
Cr | XP_006296516.1 RTKT. . . .. 92
Ts | XP 043723982.1 RKNT..... 92
TT | Xp _037438597.1 BSNES. . ... 93
Ca | XP 004506729.1 KTGSGRNON 97
Cs | XP 004148611.1  [EVENEBSJNARNK...... 91
Sc | CAB88086.1 ESNES. . ... 93
Consensus gieideskfrtk

Sp. HUREAA; Ss. — 4L, Bd. “HUEMR,; Cm. BN ; Eg. K#Z; Cn. M5+ ; Egs. #kE; Tp. L4 M % ; Si. ZRK; Me. w/R;
Cr. JREFH; Ts. P A6; TT. ¥4 ki/NEE; Ca. [EWETE ; Cs. TIN; Sc. JBE, LILRFRTE M ASF S5 HIIK X [H]

Sp. Selaginella pulvinata; Ss. Salvia splendens; Bd. Brachypodium distachyon; Cm. Cucurbita moschata; Eg. Eucalyptus grandis; Cn. Cocos
nucifera; Egs. Elaeis guineensis; Tp. Trifolium pratense; Si. Sesamum indicum; Mc. Momordica charantia; Cr. Capsella rubella; Ts. Telopea
speciostssima; TT. Triticum turgidum var. dicoccoides; Ca. Cicer arietinum; Cs. Cucumis sativus ; Sc. Secale cereale . The red lines are marked

as conservative structural domain intervals.

E 3 SpLEAl1 ZEAE5 15 MiEWHEERFF Xt

Fig. 3 Comparison of SpLEA1 protein with homologous sequences of 15 plant species
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99
86

B4 ki /NFE Triticum turgidum var. dicoccoides (XP_037438597.1)

B Secale cereale (CAB88086.1)
=] ———————— Z#MEWE Brachypodium distachyon (XP_010231513.1)

75 Ki% Eucalyptus grandis (XP_039159393.1)

68 49

M F Cocos nucifera (KAG1371558.1)

gs| [ Whi4% Elaeis guineensis (XP_010920817.1)

# B I Telopea speciosissima (XP_043723982.1)
77{:@[& Cucurbita moschata (XP_022949998.1)

98 # K Cucumis sativus (XP_004148611.1)

—— %X Momordica charantia (XP_022144068.1)

84 ————— — B4 Salviasplendens (XP_041993562.1)

69 _’— 2R Sesamum indicum (XP_011084893.1)
73 WL Capsellarubella (XP_006296516.1)

A BB Selaginella pulvinata

[ LLEJEL Trifolium pratense(PNX91110.1)

L — .
96 JEMET Cicer arietinum (XP_004506729.1)

E 4 SpLEAl EHRSHK S
Fig. 4 Phylogenetic analysis of SpLEA1 protein
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Table 2 Prediction of some cis-acting elements of SpLEA1 gene promoter
A T [EE ik
Cis-acting element Core sequence Function

TATA-box TATA/ATATAT e I - 30 MHE AL R T Tt

Core promoter element around -30 of transcription start
CAAT-box CAAT/CCAAT/CAAAT J Bl AR 58 T DX 3 3L R AR R T 3R

Common cis-acting element in promoter and enhancer regions
LTR CCGAAA 25 IS A A ISP T 2%

Cis-acting element involved in low-temperature responsiveness
MYB CAACAG/CAACCA
MBS CAACTG Z 5T RIESH MYB 455 5

MYB binding site involved in drought-inductility
I-box GTATAAGGCC I RN TEAF B — B 43

A part of light-responsive element
GARE-motif TCTGTTG P S AR

Gibberellin-responsive element
P-hox CCTTTTG U EN AP L

Gibberellin-responsive element
G-Box CACGTT Z 5 SR I I Y e

Cis-acting regulatory element involved in light responsiveness
ARE AAACCA PR S BT b it (92X AR JH 3 35 00k

Cis-acting regulatory element essential for the anaerobic induction
TGACG-motif TGACG 255 MeJA SO PE IR AE T8 35 67

Cis-acting regulatory element involved in the MeJA responsiveness
TCA-element TCAGAAGAGG Z 5 /Kb S B IR A T E R

Cis-acting element involved in salicylic acid responsiveness
TGA-element AACGAC 4 Y JCF Auxin-responsive element
ACE GACACGTATG Z 556 R R R AR OE R

Cis-acting element involved in light responsiveness
ABRE ACGTG/ 2 5 v W S A I A DT R

TACGGTC/GCAACGTGTC Cis-acting element involved in the abscisic acid responsiveness

MYC CATGTG/CATTTG
CGTCA-motif CGTCA 25 MelA SO IR RS o0 74

Cis-acting regulatory element involved in the MeJA responsiveness

FH 0T 448 i v ) g 3% M 5 8 B A A B T AR 9
YEFI . F) F7E 28 %K 1 SOPMA Fil Swiss-Model %}
SpLEAT 25 19 Z 20 45 A4 Fl = 28 45 ¥ k47 70 B 3
W, 5558 SpLEAT R [ E ZE5 M 2 o- MR E AT
PN, 5 LEAT G206 DR A 25 0 R ol — 3, 1
W SpLEA 1 25 3 5 TP W o- B2 5E 5 0 B0 0 4544 =
ST HARB AR T R B, 7ESEI SO A R
SrHreR AT LAIE H SpLEAT JE P AE #OR A0 T S Ak
SRS B ESE T2 12 h if ik 50

M 2 DL2000 DNA marker, 1,23 .4 k3 55 =505 5 5149
SpLEA1Q3 FIBEHLT | H LAD1-1/2/3/4 541 PCR 338 =4,
XFEE 3 kIE AE N ) AT [

M is DL2000 DNA marker, lanes 1, 2, 3, and 4 are specific primers
SpLEA1Q3 and random primers combined with PCR amplification
products. Recovery of the product in the black box of Lane 3.

B 5 SpLEA1 EE S 31F HiTail-PCR ¥ 1%
Fig. 5 HiTail-PCR amplification of SpLEA1 gene promoter
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-2018

-1910

-1799

-1 690

-1579

-1470

-1359

-1249

-1139

-1028

GAGGGAACGCCGCGCGCCCAGGCCAACACATTCTCCTCTTGATCACCTACAAGCATTCCCTCAGGAGATCCGGGAGGAGTTTCTATGCCGAGGCGGTTGTTCTTCCGG
TGA-element MYB/MBS

CTGTTCTTTCAGTGCAGATGGAATCCAATGGTCAGAACTCTTTACGGGGATATATTTCACACAAA TCTTTCACCTTCCTTGGATTTAGATTTCACCGTA

MYB/MBS

lA__G]CTCAAGAAACTCTTGCTAGAGTTCAATGCGGATTGTTCTGATCATTACCAGAGAGTA("AAA TTGGTCACTGTTTCATGCACTCGAGCAATCCAAAGACAGTGAGCTC

CAAAATCTTGTCCGTGAGCAGCTCTAAACCTCTTATTAGTATATGTTTCGCCACCTCGGAAGAATCACAATGCCAACTTGTTCAGACAGAGAGTGACTTATATGAGACCA
MYC ABRE ARE
CTTTTGATAAGTATGTCCTGGTGAAAGTCAATGCACCACAAAATGICATGTGATGGTATGAAATTTGTATCCATTGAAGGACJAJACGTGGTGTTCGTATGGTTTICTTCCTTCA
TGACG-motif
TGGCATATGTTT(ITGACGTTATAAAACGCTCAACTCCACCTGTACAAGAAATTTGTGACATTCTTCAGGAAGCTCGAAGCCATTCGTTGCCCGAGACGTCGATCGCGGA
MYC
ACCTCTTCTTACGTTTCGAGGTTTTATAGTTCTTGTTAAACCGA|CAAATGATTCATCGTTGGAGCTAGAAGTTAAGGATTATTACGGAACACAATCGGTTTCTGTCCTTGT

AGATGGATCCAAGGTCATTGTCCCTGTAAACTTGCGACCTGGAACCATCGCATCATTTCATCGAACTTTATTAAGAAGATGTTCAGATGGAAATATTGTGCTCCAGACAA

TTCCTACGAGTGTAATTACTGTTCACGCCGTTTACAAGCTGAAGAAGACATATAGTAAATTATTGGATAAAATAAATGAAACTCAGTACATGGATATGAATCTAGAACCG
ABRE
AAGAAATGGTGCTATATATCATGCTTGTCAAA GTCTATAACGGGAATAGGCCTTCATTGCAGAGTCTTTGCTATATTAGAACTTGTGTTTAAGTGGCTGACAAGT
P-box MYB/MBS

917 COCAAAAGGAAGTACTGCACATAATCCTCTACAAAATATCGACTTTTCTGATGGTTGCTTTCTTATTGATGATGGATCTGGTGTGGCCGAGTGCTGTGTGTATGGTGCATCA
ABRE/ TGA-element  ARE
-808 GCCGTAAGTGGGTTTCTACAGCTAAGTTCGCATTCCGTGCCAGGAGGCATGTATAAGGACACAGTCCAGGAGTTTT 'AIAAACCAITGGTCATGTAGTTT
MYC
-700 ACAGAAAAGAATACTCTGATGATTGGACACAACAACAATGTCAAGTTGTTCGAAATGATAAGAGTCTGAGTGAGACAGAGCAAGCCATAGTGGAGTICATTTGTGGCTA

-589

-481

-371

-261

-150

-110

G-Box /ABRE
GAACATCTCGCACTGTACCCCTGGTATCATTTTGTATGCGTGGGTGTGTACTCGTTGACTTAGCTATACAAGT TTIAJACGTGTAATGTGTATCAGGATAGTTTTGAGAAATA
MYB/MBS ARE
ICAGTTGACACACACACACACATTTTGCAGGTT TGATTTACTGAGGGGCAGTGAAAACAGTAAAAGAGTGAGGTTAGTGGCAACTTCTGTGAAGACACTT
MYB/MBS/ GARE-motif LTR MYC
TGCTACAICAACAGIAJAGICCGAAAIGATTGAGCAGGGAGCTGGAGCTTACGTTAAAGATCAAACATGTATGATCTATTTAACAGCTTCAGGTAGTGTATTCTATICATTTGATA

TTCATACCAGCATACATTGTGTGTTGAGAGAGAGCATACTTGTAGACACCATTCCTAATGGCTTACGATGTTAGTATAGTGAGTAAAGTACGTAAGTAGTTACACACACA
ABRE
GGACTTAATTGTTGGGGTAATTGTGTTTGTCAGGGTATTAACATTCTTTAAACGCGGTGTCAGCTTAGCAATATGAICACGTATACTGCTTGCATGCAAACATCAGTGCTAT
GARE-motif
ATATACATAATATCTGTTGIGTGAGTTTTCAGATATCTATA

7 HEFTHE R =CAE T 5 SR ALY T 514 TATA-box; #HAMTHN CAAT-box,

The box is cis-element; the black and bold nucleotide sequence is TATA-box; the sequence in italics is CAAT-box.

B 6 SpLEA1 EERBzFHIF 5 R &R IR 1E AT

Fig. 6 Sequence and partial cis-acting elements of the SpLEA1 gene promoter
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* means significant differences compared to 0 h treatment ( P<
0.05). 0, 2, 4, 12, 24, re24 are the dehydration treatment times
of plant materials (h), among which re24 h represents the data of
samples rehydrated for 2 h after 24 h of dehydration.
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Fig. 7 Expression of SpLEA1 gene under drought stress
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