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ARoHT LbaPDS BEHRTEM . 2. mh. 6. MRCAFRKEY, DARER. KE. T2, 5 Eha T mRas, @
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RKiEFE RN, 5R MC LbaPDS 2R 4K 1 749 bp, HlD 582 NEAEMR . LbaPDS RFTER LB E Rk, EMRMZET
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Abstract: Objective To analyze the mechanism of transcriptional regulation of carotenoid in Huangguogouqi (Lycium barbarum
var. auranticarpum), the LbaPDS gene and its promoter were cloned and functionally analyzed. Methods L. barbarum L. var.
auranticarpum from Ningxia was used as the study material. The LbaPDS gene and promoter were cloned, and their expression patterns
of LbaPDS gene in roots, stems, leaves, flowers, and fruits, as well as under abiotic stresses such as high temperature, low temperature,

drought, and salinity were analyzed by qRT-PCR. The subcellular localization of the LbaPDS protein was determined by constructing
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LbaPDS-GFP fusion expression vector. The PlantCare database was used to predict the cis-acting elements of the promoter. A fusion
expression vector of this promoter and GUS was constructed, and Arabidopsis thaliana was heterologously transformed. The
expression intensity and specificity of LbaPDS in transgenic 4. thaliana were preliminarily determined by GUS histochemical staining.
Results The LbaPDS gene obtained in this study was 1 749 bp in length and encoded 582 amino acids. The LbaPDS gene was highly
expressed during the maturation period, and minimally expressed in roots and stems. The expression of LbaPDS gene underwent
significant changes under abiotic stresses such as high and low temperatures, drought, and salt stress. The LbaPDS protein was localized
in chloroplasts. PlantCare analysis revealed multiple cis-acting elements in the LbaPDS promoter sequence, including anaerobic-
inducible, light-responsive, hormone-responsive, and growth and development responsive elements. To further analyze the function of
the LbaPDS promoter, a GUS fusion expression vector was constructed. The expression sites were mainly high concentrated in fruit
pods by GUS histochemical staining. Expression of this gene was low detected in roots. Conclusion The LbaPDS gene and its
promoter have been successfully cloned. The LbaPDS gene has been observed to exhibit elevated levels of expression during the
maturation stage of fruit development. Temperature, drought, salt, and other abiotic stresses have been demonstrated to significantly
affect the expression of the LbaPDS gene, whose promoter is predominantly expressed in pods. The LbaPDS protein was localized in
chloroplasts.This study establishes a foundational framework and serves as a reference point for subsequent investigations into the

functional roles of the LbaPDS gene and its promoter, as well as the transcriptional regulatory mechanisms of carotenoids in L.

barbarum.

Key words: Lycium barbarum L. var. auranticarpum K. F. Ching; LbaPDS; promoter; expression pattern; GUS staining

R M
auranticarpum K. F. Ching 3£ J& T-7fi £l (Solanaceae)
MIFC 8 Lycium barbarum L., 28 EI5 - REARAEY)
HEGERVEEY TR, HRLE S FEE A8
RER ST, GOAAC SRME . STl . BHSRm. A AN
FEARY N ERSE, EELTE I A E PTG ORI H
W 5 g% 775 7 T R YA EEE RS, REHE
FAE AT S i IR B R AR, KA E S ks
i F A 7R it S5 o BT AR TR I, R K 3 R A
PRI /2 Bt T B A AT SR SR % MR E Ay,
TR KIS PREEM 75%LL WL HHT,
FERIKAE NRAIH A ZRETHIEEES S
I E S AL . AR, B O B M AT R LR 20
s AN 2 HIEA 7 % T B, 1288 345 A 1 My A
RSIAHHES D R AUz B ], (H e s s pL
IATE R,

TEYIRIAE SR NEENREEAR, B8
HAEA UM SR A S5 T k¥ 2 AR,
HARUFNEER DhREAF 2] T T Z IR B FE-0, )\
T4 2= LA (phytoene desaturase, PDS) &
KA MERAYE s RO IR E R . —, @
B\ AL FZ AR S MR, NESA K
FEHAZ RIS, AT IS L 1 Ak SR S5 2 b
T O SE e e RIS, RIW PDS BERIFETT i
RIPRFIL, BRIk FThRschmzis, BY
K%Y MRETER R EAHROW S RKIA PDS HEH,
CINTE = AN KX AR el 2n 0 O I Pl R E Ul

Lycium  barbarum L. var.

. RS S R R 0213, 7R R T
i, Ik AtPDS BRI DXS F1 PSY1 B[R 3%
WRL, FEOLEEHRARTH R, TAKEF B-
e B o I N0, FEMIRCH, 1 RIE LePDS
M, f# NtGGPS. NtPSY. Ntf-LCY. Ntf-CHY.
NtZEP. NtVDE Fl NeNSY R B R LR, M
PEEREAS N RAYE RIS, Bhah, PDS {ENEEAE
19 B 15 5 10 5 K U BR ( virus-induced  gene
silencing, VIGS) AricdE[H, AMERRE HWAEYIH)
BRI DIRERT F ARt 1A AT, fEMAd Y, U
EX PDS F:[H, B PDS R B 15 Bl 1 2 4 U181,
TEL2 )R, IS PDS SERIYUBK, BUEM F HEL
WY AR F R0, fE AR, UUBR PDS 2,
HONEFE AL R BB GIRIL, H R
AR AR, Xt Fuit— B E R T PDS R
ERAE MM T B D e 2 PRV S AR K
RETHEZEH. BAT, X THIC PDS ZEH )£
IRRRE L JE BN FRHIE S A e s s S A ORI FE ok
WARIE .

KW, AT E BRI N oA k), JE
T MG R AH i R Y, SRR 3RAS PDS R IR R A
JasF 5, KA qRT-PCR 4 #TiZ 3 K 4 41 K08
B, I H g i a1 R AT 102 R AL A AL
[FI, KL G 307 551 5 GUS i 2k DR i 42
FEEAC AT I, W i 7R R 9T GUS &
Rl R IR R, ARAE FL AR AMIAT PDS FE K T g
BT Fe A
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1 #

B M A M R 2 7 B R R B S ' N
T E 2 R WM& L barbarum L. var.
auranticarpum K. F. Ching, T 2024 4 6 H X H
T B R MREE 2 B B KA AT TR B R A A O A
P 5 %5 U5 B (106°09'10" E 7, 38°38'49"N), X
RS MR BUREVE, 8 3 HRKH B 12 4
MRS A, BRI, 22, M. e IFESE 12d
(S1). 19d (S2). 25d (S3). 30d (S4). 37d
(S5) WIRSE. Fra e REE LRIE TEH
wrlml, BEJE T80 CUKFHIRAF &, AR
3MAEMFESR.
2 ik
2.1 R

A IE RIS AR T B s AT, R
A7 BT TR AR ER A R A A ) RDN BN
TAMBERSATR R, WEFMNIRE 26 C, FHXT
R 65%, JGRE/BETHIE 16 h/8 he K57% 4 5,
SRR 42 CHEii. 4 CIRiR. 20% PEG6000
W (T2 K& 300 mmol/L NaCl iE (F41
Ehpia) AT, FACEE 3 MY ES
B S, 20T 1. 30 64 9. 12, 24h U,
FE KA J5 SRS A, S T80 CUKFE R
17, T IG5 LbaPDS S:IH (1 AE A= Wi 38 3Rk 4307
A S04 FH A BHREE Nicotiana benthamiana LAE
JEHE/ B ET (] 16 h/8 h, AHXIERE 65% (1 ks 7= 2% A4
NhR: 4~5 R, HEBER AL SEES . Columbia Y4
TG IR/ BB RE R 0] 8 h/16 h (261 R 15 9%, HT
JA BT AL SES

=1
Table 1

2.2 MICLAZAE RNA BUERELE cDNA MO E555%

FIRARFIZLZUH 4 RNA RIS OMEGA
A7) E.ZN.A. Plant RNA Kit 357 & 15 B 1530175
cDNA & Z AL S EMEAR B AR A
] [ EasyScript One-Step gDNA Removal and cDNA
Synthesis SuperMix Kit 1] & i B 15454
2.3 LbaPDS EFEHIE

MARAC Tk PRI 080 e R 3AfAC. PDS kBRI
51|, M\ NCBI % £ (https://www.ncbi.nlm. nih.gov/)
SREUHIRC S DR 2 5047 (PRINAG40228), MM I+ 4K
P55 TAIR (https://www.arabidopsis.org/) T # R
Jr PDS EHEFS. HG, UMK & B 75 d A
B, UL APDS HH 7 41iE1T BLASTP LYY,
fiiik EE<1X1076 B3 Jfxik e o, 2
JHIE SMART Chttp://smart.embl-heidelberg.de/) 5iiF
fe e B R R G pb ek, S 28 € Mt PDS B:K 751
i Ffl Primer Premier 5 X F 11 LbaPDS 3[R 1%
Fe ksl v, muZEREY AT EGR (R 1D,
T RAMAC S5 B I FL 5L cDNA N, R A Toyobo
AW 1) KOD iR B EgEAT PCR ¥4, § AR
P2 ZBE U BiRlE. 587 1% 60
B KA, R H AL E S, H] OMEGA
2 ] B R B R S A B, R R B S
TSINGKE /A 7 ] pClone007 # Ak i% 1, i1 L 1% 5
& pClone007 ARG W 15, Eid 42 TR
KGR AL 2 KA DHSa, R 5
PRI e AT PCR FHIESEE, 48 1%I I bE BEAR
R UK P ) 2%y IEW LSS, 26 U BH P e e AT 48
R, IR B RV EY A IR .

514FF5

Primer sequences

EIEUELR Y (5°—3) Hi&
LbaPDS-F ATGCCCCAAATTGGACTTGTTT FED e
LbaPDS-R CTAAACTACGCTTGCTTCTGCCA
qLbabPDS-F CAAATTGGACTTGTTTCTGCTGTTA qRT-PCR
qLbabPDS-R GGTCTTGGATAATCAACGCAAACTA
LbaActin-F CAATCGGGTATTTCAAGGTCAAG
LbaActin-R GAGCAGTGTTTCCCAGCATTG
GFP-LbaPDS-F TCTCGGCATGGACGAGCTGTACAA V4 it 5E Aor
GFP-LbaPDS-R TTTGCGGACTCTAGTTCATCTAGAGGATCCCTAAACTACGCTTG
LbaPDSpro-F ATCAATTCTATTTTAGTTACCCAGCC JE BT e E
LbaPDSpro-R TTTACTGAACAATAGCAGTAAAACCTG
GUS-LbaPDSpro-F ~ GGTTGCTCCATTTAGTTATCAATTCTATTTTAGTTACCCAGCCA GUSER L #M

GUS-LbaPDSpro-R
LbaPDSpro-check-F
GUS-R

ACCCTCAGATCTACCATTTTACTGAACAATAGCAGTAAAACCTGC
AGAACCAGTCTCTTATGGACTG
GGTTGGGGTTTCTACAGGAC

AR T B PEAE R 2E E
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2.4 LbaPDS EERFRIAESTH

M gRT-PCR £iAR73#1 LbaPDS #EKA{ETH
FE RN FH L REAF K EH B, K.
Rl 5 &4 M bia SN RIE R,
iEiE Primer Premier 5 151t LbaPDS R (145 54
RNEETIY (R Do LL TransGen A 7] [#] Perfext
StartTM Green qPCR Super Mix 347 SEHf 5% 6 € &
PCR £rill, ¥ 3tk R 58PS RAH&EEHH. A
Z % A % B LbaActin ( GenBank % 3% 5
XM_06035454), [ Livak ZE224 H ff) 2704Ct ik
ITHAEE, BRI 3 REYFER. i
GraphPad 10.0 it &, iR Z# LA X £'5 %75 FIH SPSS
S, KA Duncan [)J7250307 2 7 W 3 1143
B, WK IRGE N P<0.051,
2.5 LbaPDS R HAEE i

5T LbaPDS WK 7415 pBinGFP2 #if4 7
%1, i#it Primer Premier 5 BT 55140, 1E514)
53t 43 ) 51\ Kpn I Al BamH T B2 1) 14 B D47 45, 15
T B, BN & 4 b5 710 B R iiEs Y (R
1) ASCRHIAC S5 1 2R 52 cDNA Jy i 47 PCR
P38, [F A Thermo A =] ) Kpn 1 A1 BamH T %}
pBinGFP2 #ARBEATXEGY), BV R 2% H&
YLD BEVIF=E 1 %5 I Al e H vl s, =]
W B AR B A 2lA T B bR B S St A3k
IR, HEALZE R B DHSa 25200,
EH P o B8 T 00 7 B UE o RN 3 Tk 1Y)
R RATE GV3101 Bbk, HTEgEt
BRI SSEE0; it Leica A A FIBOEIEE
£ T T I S 3R B 4R LbaPDS [ 3RIA 5 %€
(ORI
2.6 LbaPDS BohTpE

fS§iFH TBtools-I1 B, 456G Mic Ik (R 2H 25405 e
FOKE R RESCA, $2EL LbaPDS HEFIRCIA # S I
U 2000 bp HIFFHI, #HL A E i EE 10 5 3 7 X
1%, 38T Primer Premier 5 11 LbaPDS J& 31T 7%
PRSI (GR Do DL E =i FMppd it fr & ]
“H DNA AR, 18 Toyobo A ) KOD & ff .
MgiE4T PCR 948, 8K R 5187 2% 0 & ]
Foy XTI FEEAT AL, B ZA3R1S LbaPDS
Ja Bl BIHER 7 1
2.7 LbaPDS BEIF R ERINNAER TH 247

F43R15) LbaPDS JA 317 51 $25C & PlantCare
i (http://bioinformatics.psb.ugent), 8L 4

FEAELE T Bt HoAn & = B ot B S
TBtools-11 X Tl 45 2 B AE F o5 S AT vl
AL AL P 24-251
2.8 proLbaPDS::GUS f& FRiXEABIDE

A L7 B B AR AT B i BE R ZH DNA
NN, AR4E LbaPDS RN FP5, i#id Primer
Premier5 A4t proLbaPDS::GUS fit & ik Hi ik
1% (R 1), FHtAT PCR P18, 3824 1%
HEBE SR Hpik kil 5, DIHL H Ar sk aiAu Bl F)
F Transgen /A @[] pEASY Basic Seamless Cloning
and Assembly Kit, ¥2ifb ()5 sh+ B 5% Neo
I#1 Hind I EG V12610 pCAMBIA3301 #fk
AT . BN R KB E DHSa H,
i 146 FRL b [ J JE O PCR 56k BH % e B 5 e B3 IE
BRI ORIk 2 70 2 R E R A =R, A
I 5 SR T ) B R SR B A SR, R FH VR
ER AL B R GV3101 Wik, &EH T
FA T st A% e AL S5
2.9 proLbaPDS::GUSRhE FRIEH N LINETT R
FRMEER L E

KHARKHENS WAL RZRE, K
proLbaPDS::GUS fl&RKIEHAEFAE I, 3
T2 AR TR AK o B2 R A2 2R R0 i 5 DRI 40, R 7 1) 2
[KIZH DNA, i NanoDrop X #sAs il ik & 54t
FE, [RINTEE 1%3 IR WEBE R H VKBS iE DNA [1))5 & 5
FIHREFESI Y (R 1) 31T PCR Y1, EEfHtk
IR R
210 GUSALELRE

S W EUEF A IR proLbaPDS::GUS #% 3 K 41
FITHIH A Y. R AR ZEH L, BT GUS G
i (& 50 mmol/L BEERZZ M, pH A 7.0, 1
mmol/L ZiFALA, 1 mmol/L X-Gluc, 10 mmol/L
MEDTANay, 0.1% Triton X-100), =& T # & 4
24 ho Yt H 70% LRI € DL 25 BRRE AR ZH 21
SR ER, EN T EE e oP R, DA ORI
SRETE RIS RS IR AR T S,

FERMEBE PUE IR, B0 5 RO X
B2y GUS RILAL 5
3 GER5SH

3.1 LbaPDS EFA &

DL B = i AT S5 BT HASR LA cDNA Ayt
B, HFIH RT-PCR £ R EFEIRTS LbaPDS Fk K (1) T
TRBREAE, A4 KN 1 749 bp, ZWED 582 NIk
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s (B 1). FIF GeneDoc HR{141% % 51 5 Hkd 3
KB %A X, 4550 8BR —Fwd—8 (B 2).
3.2 LbaPDS EFERIBTZRIEHE

qRT-PCR M7 i7R”, LbaPDS 375 T 5 7 #
R FHL T R ER GBI RIEAEAEZE

A-LbaPDS 3:[X PCR 41, 1~2 Jy PCR ¥ 347=4); B-LbaPDS %
K| K AT B W PCR %858 1~8 J9 PCR 4147 4);  M-maker.

A-PCR amplification of LbaPDS gene, PCR amplification products of
1 to 2; B-PCR identification of LbaPDS gene in Escherichia coli, PCR

amplification products of 1 to 8; M-maker.

1 LbaPDS EFE 7
Fig.1 Cloning of LbaPDS gene

seql: iigle]
seq2:

seql:
seq2:

seql: 8
seq2: &

240 * 260
seql: DB TN T T
seq2:

seql:
seq2:

seql:
seq2:

seql:
seq2: [§

* 560 * 580

seql: @
seq2:

FERSCGEIH (S5) [AHXRIE /KR35 v T HAt 2H.
21, TEACA s B TARAIZE; HAEERIIERIA
BRI RS AARRS: E T, & S5 BUARIEME (K3).
3.3 LbaPDS EFIFEYIIMBETIES T
qRT-PCR Zrifrigsn (B 4), TE™ iR

LbaPDS R:HNTE R il T5 2 4 FrdEAEy
il R RIS B EER. £ 42 CHEiEbh
18R, LbaPDS H:KRIFRIEELE 1~3 h £ FFH#EH,

3~9h MIFFE F A BT XL (0h), HH 9h B
TR R (K 4-A). £ 4 CIUEMHE T, %
FLRPE O h RIS E R i, 9~24 h PUdi %,
% 24 h I B ER TR (B 4-B) o 7E 20%[1) PEG-
6000 BT F A T, 0~6 h LbaPDS #: [N FikF
RS RBE, 6h IR E(LT X R4 ; 6~9h 2URIET
J&, Oh JEFIRFRE TR, BARRILKF 2T FES
(E 4-C). £ 300 mmol/L NaCl iR, i%FL[F
PRRIE PR T B, AAE 1 h B B 2 i,
9h I RIEERZHIE (K 4-D).

280 * 300 *

seql-LbaPDS FHHSHTH; seq2-T HE = Fttc PDS @HIRT .

seql-LbaPDS genome reference sequence; seq2-PDS amino acid sequence of L. barbarum L. var. auranticarpum.

2 LbaPDS ZERSEERFFIHIELIT 2 Hr

Fig.2 Sequence alignment of amino acids of LbaPDS
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- iy 3.4 LbaPDS ERA I HAAE L
300 - H4%# LbaPDS 4k a9t &R KA GFP [l &

(EST
2

S1~S5 AFF{E/EH 12,

£
T

pand

s I~w=

A

191 25, 30, 37 KM k.

S1—SS5 are the fruits of L. barbarum var. auranticarpum at 12, 19,
25, 30, 37 d after flowering.

3 LbaPDS EERIRTZFRIL
Fig. 3 Spatiotemporal expression of LbaPDS gene
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HHS Rk B
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R

AHXT

1.5

|

1.0

0.5+

{a

4o

d

- o
- o

_
=
|
| o
i

&I@HJ [&/h

o {o

=

{c

d
o

f
-l
T

{0

{io

3

6 9
AbFE I [E)/h

T T
12 24

FORFM, FEMHRER B A A TR R IA . o3k
DB R 4 LR, SRR 23, GFP IS¢
7% :ﬁﬁmﬂ’mz\ o M T 5 2 B S A a8 ) 4y
Ay MAESZEGZH T, PDS-GFP @& K4k A AN
SENL TSR, H S 6558 5%w4E S, K LbaPDS
EEEM THEES (B 5.
3.5 LbaPDS BENFmlE. FIEHMHIE
DL E = AT i R 2H DNA DREAR , Jdiit
PCR 5 AR3K18 LbaPDS JAZNF B, FIKGI Ermrs
IR/ 2000bp (K 6-A), STHK 3.
I FEE L 2830175115 pCAMBIA3301

2.077
a
[_[Jf 1.5 .
;{é 1.0 = d °
= T
= 0.5 e e
v T £
0 T T T T T | B
0 1 3 6 9 12 24
A SR ) /B
2.077
a
5@ 1.5 )
‘ﬂ%f 1.0 = c ° o
= e
53 0.5+ d d
0 T T T T T T T
0 1 24

3 6 9
KLFRES E]/h

A-FRALEL (42 °C); BARIRALEL (4 °C); C-T-RALE (20% PEG-6000 ¥#); D-#i4EHE (300 mmol/L NaCl##); ARIFHEELIR P<0.05,
A-high-temperature treatment (42 C); B-low-temperature treatment (4 ‘C); C-drought treatment (20% PEG-6000 solution); D-salt treatment (300
mmol/L NaCl solution); Different letters indicate P < 0.05.
El 4 LbaPDS EFIEEIBMBRIFTRIE
Fig. 4 Expression of LbaPDS gene under abiotic stresses

LbaPDS-GFP,

44—

JEiE

-SRI IE

1% B

5 LbaPDS EHITMAEESNL
Fig. 5 Subcellular localization of LbaPDS protein
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A-LbaPDS JR#) T F Bti PCR #7314, 1~2 4 PCR §"8#4¥); B-proLbaPDS::GUS @& &K KT 1 1 PCR

=1

%5E, 1~6 4 PCR 14~

s CproLbaPDS::GUS fil & FIEEMANT 1 #¥K PCR %3E, 1~6 4 PCR 4 H7™4); M-maker.
A-PCR amplification of LbaPDS promoter, PCR amplification products of 1 to 2; B-PCR amplification of proLbaPDS::GUS in E. coli; PCR amplification
products of 1 to 6; C-PCR amplification of proLbaPDS::GUS in Agrobacterium; PCR amplification products of 1 to 6; M-maker.

6 LbaPDS BEF 52 EF proLbaPDS::GUS Fh& FikH ik PCR ¥
Fig. 6 Cloning of LbaPDS promoter and PCR amplification of proLbaPDS::GUS

RIEBRIER:, HHEAE KA E DHSo J5 HEECR
V& IEAT PCR %85E, HUIhim ik A v pE (B 6-
BO . I 56 0F 1F B (1) E 4 5O i 4K B R A B
GV3101, 7ER K+ PCR ¥ 36 2 H 156 (K 6-C),
KW LbaPDS JHENT TP 2 pCAMBIA3301
BRI NAATE GV3101 H
3.6 LbaPDS BT R EINAER T2
PlantCare (4 ZE TS5 o, T B =3 Fpid
LbaPDS JAF T AL ZMIE o, F2
GNP T ICE Y R BEAE I NG
BB ABIRMA N TC A B S R4 A A, Hos
W N AR A % . TEAEA R I NG, JR4E
S ARERMELM P-box Juth. SHIKERH M
ABRE Jufff. S53FHIE FERA K TGACG-motif 1
CGTCA-motif 7uftf; WA, ZBEZNTFIEEH MYB.
bZIP ¥ RIS &4,  H bZIP nl RS F45 54
JE 1) G-box [FAITTf (22 FIE 7).

3.7 proLbaPDS::GUS fi& A H ALY

LR R proLbaPDS::GUS fl& Bk S N4
FFE GV3101 RGN TT, HrE T2 U5, #
H 2t T IR R 2 AP R I (1) 3 R 2H DNA, 1 R S+
HSIPHEAT PCR % E (R D. 48R (K
8D, FRIIZRAZ 17 WA Pt 3 L DR 40U R T ARk
3.8 ZFHEEPAMEN GUS HLALELE ST

I3 R ER S B DR AN AR B R T By 40T
BRI MR FHAT GUS Jett, g5 ILEIR, BRI
FATFIIM Ay B AP AR SRy H AN [RIRE P
BB, HPh R AR, HAREA G R 1M
ARSIy gET . MR TR AR e T
fss (B9, Bl LbaPDS JA3) T T H A
HIAFIRFE M, FEAER I P RIS E R
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Table 2 Cis-acting elements of LbaPDS gene promoter

S i Te e ANl DhRedig
REFES ARE 4 AAACCA cis-acting regulatory element essential for the anaerobic induction
] G-box 7 CACGTC cis-acting regulatory element involved in light responsiveness
Box 4 1 GCCACT part of a conserved DNA module involved in light responsiveness
GATA-motif 2 AAGGATAAGG part of a light responsive element
Box II 2 ACACGTTGT  part of a light responsive element
TCT-motif 2 TCTTAC part of a light responsive element
PR P-box 2 CCTTTTG gibberellin-responsive element
CGTCA-motif 2 CGTCA cis-acting regulatory element involved in the MeJA-responsiveness
ABRE 7 ACGTG cis-acting element involved in the abscisic acid responsiveness
TGACG-motif 2 TGACG cis-acting regulatory element involved in the MeJA-responsiveness
HEKEEMR,  CAT-box 2 GCCACT cis-acting regulatory element related to meristem expression
LS MRE 2 AACCTAA MYB binding site involved in light responsiveness
MBS 1 CAACTG MYB binding site involved in drought-inducibility
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Fig. 7 Prediction of cis-acting elements in LbaPDS gene promoter
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Fig. 8 PCR identification of proLbaPDS::GUS transgenic A. thaliana positive plants
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Fig. 9 GUS activity analysis in different tissues of proLbaPDS::GUS A. thaliana transgenic plants
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