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RAE Y B2 e ZRab iU , JE B a0 3 2 s e 4, itk — 2 4R 7R Eh 48 35 StPYLS D fig Kpiid & it
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H T4 20.19 ku, FIEAEHL 8 (pD) R 5.97. REIALAHT B8, StPYLS 55 SpPYL9-like R 2% K R AT . 4140
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(1.College of Agriculture, Gansu Agricultural University, Lanzhou 730070, China; 2.State Key Laboratory
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Abstract: [ Objective | Abscisic acid(ABA) , as a stress hormone, plays an important role in plant growth,
development, and response to abiotic stresses such as drought and salt. PYR/PYL/RCARs (referred to as “PYL”
hereafter) as ABA receptors in various plants, are widely studied. Based on the bioinformatics and expression
pattern analysis of potato StPYLS5 gene and the identification of its promoter activity, this study provides a basis
for further revealing the function of potato StPYLS5 and resistance breeding. [ Method | In this study, StPYL5
gene was cloned based on transcriptome data. The molecular characteristics of StPYL5 was analyzed using
software such as DNAMAN and MEGA. The tissue specificity of the StPYL5 gene and its response to abiotic
stress were examined by qPCR.The StPYL5 gene promoter was analyzed using the PlantCARE website, and its
activity was identified through transient transformation in tobacco. [ Result] The results showed that the full-
length of the StPYL5 gene was 534 bp,encoding 177 amino acids.The protein had a molecular weight of 20.19 ku,
and the theoretical isoelectric point (pI) was 5.97.Phylogenetic analysis revealed a close relationship between
StPYLS and SpPYL9-like. Tissue specificity analysis showed that the expression pattern of StPYL5 in potato
cultivar Qingshu 9(QS9)was the highest in leaves and roots, followed by stems, flowers, and tubers. Expression
analysis under different stresses showed that the expression level of StPYL5 in QS9 increased initially and then
decreased under drought, low temperature, salt, and ABA stress. The expression of StPYL5 was induced by
MeJA and SA.In addition, a 2 000 bp StPYL5 gene promoter was successfully cloned. Tissue staining after
transient transformation in tobacco demonstrated that the StPYL5 gene promoter had promoter activity to drive
downstream GUS reporter gene expression. [ Conclusion | This study comprehensively analyzed the molecular
characteristics of the StPYLS5 gene and its expression profile under various abiotic stresses. The successful
cloning of the active pStPYL5 promoter provides a foundation for further investigating the function of the StPYL5
gene and potato breeding for stress tolerance.
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PR K 53 2R DASRAEN 0 4554 2 A D O 0 AT R B, 2 3B R I B ABA 7E N R EE A
M PYL 25 A ABA B2 1, 15 SB35 2 455 b5 PYL-ABA & &4 35 PP2C (A K HBR
fit; 2C, clade A protein phosphatase 2C, PP2C) 454, JE il PYL-ABA-PP2C = U & & ¥IE L ffifs pP2C 2k %
WG, AT AR T %) 18 8 SnRK2s (sucrose non—fermenting 1-related protein kinase subfamily 2) [ i &%
oL, (S SnRK 2 B TG ", B0 I 11 SnRK 2s 2% HL I Ui 0 4 538 DX b 1y 28 1 2R A T R A, DT
2 ABA R 20 PR A 22361, 7 5 AL 56 PRI I A M 1) TS S R OB . 25 1 TR | ABA 2
B PYL AL T ABA {5546 Fd 42 rh XU 671 81 52 5 58 PYL-PP2C-SnRK2 fiz [, & % U3 ABA f5 5
il PP2C A B RR MG 1 (RIS 3h ABA {5 55 SO CHEMEH] o Ren S5 TEAU R I TP i 33K VaPYL4 2675
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RACER TSR RIER AL PRT  F  DRAE ) 0 BU R X i T AR A BT 3R Ve PYLA $E 5 T AR ST T 5
R B PUrE . FEOK R, i3RIk OsPYLS GBS VF 22 a0 w13 B PR A 2 58, DA 4 v ZK A A i 1 52
[EEN SR AR NS PNIY b SN T 1 e 25 (NP W RNBEYI S 4 S R Ev/ N 5 TR | D NSRS
SRS T Eh 428 PYLRE DA A0 S5 A ™ o (UM Ao 1) OB [ R LA 58 M Eh 4% 28 v B R SePYLS ik
JEE A YE B2 AU R R AK LR AEA R S5 T AR 1K 504,y PYLs BE N TE S % B h Y 3
REBFFT 2L 5E PRI AL

1 MH5ERE

1.1 iRIe A

0 BT FAE P A R 25 9 5 (QS9) AR SE 56 & - 47 . RNAprep pure 47 &1 RNA $& U 7] £ 1 Re-
verTra Ace qPCR RT Master Mix with gDNA Remover 435l T R AR A AR (A6 50) A BRZ F) A v it
BT, TB Green Premix Ex Tag™ Il W4T 5 H EAEYHAR L RO A RA R B0 96 fLA I
TRETEMR (RIDARAE . 518 S 24 AUt R AR YR FRA w09 227328 56 1.

1.2 XA IR

(1) 3 R v [ R 20 ZURE S 1 RS0 BT B 45 d TS B AR A VR IO AR (25 (i P BB =R R TR
RRGE R R, B 80 CIKFiIRAF . BANHLB MY FHEE

(2) A=Y S5 e T ) A AR 0 BT < o 4% S A 1 i 2R BB b T MS R B R 5 7RI
(22+2)°C, G5 K 25.0~37.5 wmol/(m’+s) , JLHE 16 h B HE 8 h (1 5% A1 T 15 5% 28 do SR , 45 A R AL 4T
R 35 37k Ok 1 v, P 20 R R T R AR SR T ke B R K, FHAIRR (4 °C) 200 mmol/L H &5 i |
100 mmol/L, NaCl 100 wmol/L i /% f2 (ABA) . 100 pwmol/L 7KAZ R (SA) Fl 100 pmol/L 2K #1 ik H fig (MeJ A )
AT AR, HoA - R A NaCl IR HAL B, ABA (SA \MeJA J2 M- Ifi Wit b 28, 23 51 F 30 0, 1,3,6, 12 hiFFHR
B AR RIS T80 COKFETRAF o BRI 3 A7 AE
1.3 ZRNAREUK cDNA &

FHAES) S5 RNA $2 B0 & P2 O 1 RNA 2o 10 o/ L B AR WHEE RS i vk Rl , 5 F B i 43Ok
JETTRLIN RNA (405 VR B2, B K T2 RNA FH cDNA 45 U 6 (TOYOBO) 2 #4524 ¢ DNA, 20 pL 2
MAKZ K : RNA 2 pL,4xDN Master Mix (il A 1/50 gDNA Remover)2 pL,5XRT Master Mix Il 2 wL, Nucle-
ase—free Water 14 pLo 7=¥)F-20 CLAATAH -

14 StPYL5S EEMTE

LA QSO #EH FE U cDNA Y BEAREAT PCR Y4 . il KOD FX i PR IECHE 2 % B 2EAT H B L
PR £ . 2XPCR buffer for KOD FX 25 wL.2 mmol/L dNTPs 12.5 pL.10nmol /wL Primer—-F/R %% 1 L.
¢DNA 2 pL. .KOD FX(1.0 U/nL)1 WL, CHE /KA FE 2 50 plo ¥ HEFEF : 94 CHIAME 2 min; 98 ‘CAEME 10 s,
56 "CiB -k 30 5,68 ‘CHEfH 1 min, 30 PMEH ;68 CIEMH 7 min, FH Primer Premier 5.0 PR B HHE5519)
(StPYL5-F:ATGGAAGATGAGTACATTAGGAGACAC;StPYL5—R:CTACATTCTATCAATAGGTTCGGTATG).
i3 10 o/ L BRARWHEE AL f Ukovt PCR P Wy AT A, 3 InTie H A9 25417 o 4 T i) PCR 7 400 32 4 31) e R 2%
& pEASY®-Blunt Cloning Vector, Z 7% PCR 4828 J , W BH M v b % = AL R R BB A BRA R 75 %
O30 FIHEATIN
1.5 StPYLs ZEEREMERFES

i 1 PlantCARE 7E£8 T HJA 81438 W 4 (http : //bioinformatics.psb.ugent.be/webtools/plantcare/html/ )
XF StPYLS5 HE PR FiE 2 000 bp 145 26+ X 3l 47 D) 58 5000 , I 1 FH 75 2 9 336 (http : //plantregmap. gao—lab.
org/binding_site_prediction.php) Tl StPYL5 W] G645 & B 5% 5% K. FIJH ExPASy fE4 T H 40 Hr i B i)
PEALAE T (http : //web.expasy.org/protparam/) , €145 £ 1 1 % 7K /i 7K 4 (https : //web.expasy.org/protscale/) ;
F| FH SOPMA (https : /npsa—prabi.ibep.fr/cgibin/npsa_automat.plpage=npsa_sopma.html) Tl & [ 2% 2544
F| FH SWISS-MODEL (https : //swissmodel. expasy. org/interactive/PdpeDJ/models/) T & [ = 2 25 44 5 38 1
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NCBITEZ T H X StPYLS JE K P 5 HEA T ORSF 45 A0 3850 B, I X StPYLS 4 i 47 BLAST, 4% 5 StPYL5 85
FUF S R IEPE RS = B LA 08, 1 DNAMAN BF A T2 5408 2 17 41 e XT , I MEGA 6 122 R gt AL
1.6 StPYLS BEEMRIEDHT

MG SePYLS He R P 9Bt 9O E =514, LB BN 1 (actin) NS EE il i qPCR A St-
PYL5 BBy FiA5E . N5 actin-F: AGGAGCATCCTGTCCTCCTAA ; actin—-R : CACCATCACCAGAGTC
CAACA. H#p 3N 51 ¥ StPYL5-F: AGGTACCAGATTCCGTCGTC ; StPYL5-R: TTACCGTCTCCGTCGAT
GAG., PCR WAKZ :2XTB Green Premix Ex Taq I1(Tli RNaseh Plus)10 L, ROX Reference Dye 11 0.4 L.,
PCR Forward Primer(10 pmol/L)/ PCR Reverse Primer(10 pwmol/L) 4% 0.8 wL,cDNA 1 pwL,ddH,0 7 pL. &
NARFF 195 CHUAEME30 5,95 °C 55,60 °C 30 5,40 MEFR ; it 4 5347 : 95 °C 155,60 “C 1 min, 95 C 15 s,
{4 FH Excel 2023 11 SPSS 22.0 A {4 147 BUH 22 B 2 7 2553 M1 o StPYLS 5 DR AR G 38 3k 15k FH 27 1 7
BT
1.7 StPYLS EE B3 FHITIE R B F 4L

L QS9 Y DNA MR #E4T PCR 448 . i Fil KOD FX &5 (% EL B2 % Ul W R T H AL P15, P 1 {k
R A S N S R AR S 077609 1.4 R Primer Premier 5.0 #4415 11 StPYLS Ja a1 5 A
A58 . pStPYLS-F : TATCTTTACTAAAATATTCAAC ; pStPYL5-R : ATTATTCATCATCTCCAAC-
CAA. BrHEF% 3~4 JE B M E N+ BLAS AR BB 2 B SR D G 9% 4~5 dJa VRS R | TG IS 48 h T IR I
FEGe o B TE GUS Y (B 1 37 “CIFE 24 h 5 FJC /K BRI LBk 528 R BEA AT T v, F i

e B MBI

2 HERE5H5H
2.1 StPYL5 EERTEE

VL E A A S UR SR w15 21 SePYLS FEH, PCR
PR HEAT B BR AREE I F K, AL 1 TR | 4R 45 29 500 bp
LA KB EATT o KL D alifb )5 % 3 2 T P R A L
AL R IAFF B DHS o &2 25 400, 37 “Cal i 5 5% , PR
AT YE JEAT PCRAS I IE SR 4700 7 | 45 2R W/R SePYLS J
KF 41 424K 534 bp.
22 StPYLSHEBREBMAEMEERZESW
2.2.1 StPYLSZ& @ & Mo 47

ExPASy ProtParam Y Fi Il 25 SR L W] SPYLS tE H 7p 750 —>
T4 20.19 ku, B (o) K 597, 4 FR Ry 50—
CyssHioNon 0,5, A FAE RN 43.88, 5K K 45 £ (GRA-
VY) :-0.337, I8 i 5 50h 96.72. F| F SOPMA £ £k 43
Br R T B 1 B R s L S5 (B 2) Rz & B
H o— B E 17 39.55% , B-H% £ 7 9.04% , TR i o5

4¢—534bp

M : Marker D2000;1: PCR =¥,
M :Marker D2000;1: PCR product.

31.07% FIEAP4E (5 20.34% . F FH NCBIAEZE T. H: Con- B 1 SiPYLS L[ PCRy-Hé
served Domains Search X} StPYL5 & [ )7 41| 17 & °F 45 Fig.1 PCR amplification of StPYL5 gene

I o B, 85 R R T 5 g i i @ AR R B A 1D

SRPBCC # 5 5 S B0 f) i K MR BE AR 25 5 454 . A JH SWISS-MODEL 1E£% T H. , X 8 FH = 245 M A 7
[ YA AR, T 4% 2R {2 7R, GMQE (global model quality estimation) 41 0.65, QMEAN (qualitative model ener-
gy analysis) 4 0.70, 5 £5045 BB R AR AL BE R 51.25% (>50% ) , 1 BH % 45 #5100 o & 4 ey, ] B AT )5 2243
Mr(E 3). FIFH ExPASy—ProtScale 7E £k T H.JH I StPY L5 & 1Y 35/ /K P , 45 58 WoR , 5 2 K BE 4R
A8 1128 {31 53 i1] J2 58 e R 1) i K 20 (E R e 85 23 (EL, 23391 Ol 2,678 1 2.156 , B AR R A SR K E R A 2
R A (E4)
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Blue represents a helix, red represents extended strand , green represents 3 Angle,and purple represents irregular coil.
El2  StPYLS [ —Zeah i i
Fig.2 Prediction of secondary structure of StPYL5protein

2.2.2 StPYLS & & #t Lo 47

i# 5 DNAMAN %} StPYL5 % [1 55 DsPYL9,
SIPYL9 \NtPYL3-like . NsPYL9-like . VvPYLS . Sp-
PYL9-like . InPYL8-like ,MePYL8 FI SAPYL5-like
I YN PYLs #1472 )7 91 LT, 45 R o,
StPYL5 5 SdPYL5-like il SpPYL9-like AH L4 £
15 424 98.31% , H MR Ry SIPYLO (97.74%) |
NtPYL3-like (96.61%) | NsPYL9-like (96.05%) .
DsPYL9 (96.05%) . InPYL8-like (87.58%) £l Me-
PYL8(85.88%) (K15) . Jf HAEXT StPYLS £ [ i
PRSP G AT s & B, SIPY LS 2 i) 22 JE i
HiBR T H AT SRPBCC 51 B 1) i 7K 2 i 14
G55 B AN R B Z A BoK AR R 455

E3  SIPYL5 #4514 il

Fig.3 Tertiary structure prediction of StPYL5protein

2.5

FU X TR I TS G A SURY) 5 e ) SPTES |
Yitie. HIMEGA 6% StPYL5 5 SIPYL9 . SpPYL9- 15
like, NtPYL3-like. AtPYR1-like, RcPYL8, Gm- !

0.5

PYL4.ZoPYL4~like .CsPYL4 . BnPYL5 .ObPYL10-
like F1 ZmPYL10 #E4T RGE K BRI I0HT, 4551 (&l 6)
W], StPYLS 55 SIPYLO Fl1 SpPY L9-like 55 2% & &

431H Score
L
n [)

| h
—

=1 -1.5
il 5
2.3 StPYL5S BERERHIRIEDHT 25
2.3.1  StPYL5 AR ERELL T 6 FIABEX 5T 3 S ‘ R : S
. . 20 40 60 80 100 120 140 160
AR IR BT a5 R WoR 78 QS9 B AR At FILERA (L Baa
I:F‘ StPYLS i“:{:\dj%ﬁ%% , %iﬁ%ﬁ%u%ﬁ%%% Position of amino acids

B4 StPYLS5 85 By 2=/ K P T

123 F5H1 12,45 22 A RIS BZEAY 10.8 4% 5
Fig.4 Prediction of hydrophilic/hydrophobic

TEAEH B ik R 2.9 05 (B 7)o StPYLS
TE S £ AR A R Ik, UL StPYLS 7]
RETEAE ) A K & B 2l R R 07 o 306 5% Fof & 9 o 2
EH.
2.3.2  StPYL5 K P 12 18 5 phif F 64 FGA AT

(1) StPYLS FERFEAEAE W IE T A9FRIA AT b T HRFE SPYLS XFAEA Y3 iy i, 1) A qPCR Kz
WY StPYLS FERAE T 52 Fh AR A T I RIA AT . 25 R R W], TRALMS , StPYLS R IAHAE | hi
REEXTRE A 4.945% 3 h UG FR R IT IR FIE , BLAE 12 hisk B SR (E 20 1R 1Y 0.37 4% (K 8A) . ikiAL

properties of StPYLS protein



52 3 SR Lh B PYLS HE DR X AR AR W b3 1890 137 3B K HC I 203 85 1 - 307

StPYL5S 11
DsPYL9 MSVERRSN J 19
NtPYL3-1like ] 1]
S1PYL9 MMNN YIR 15
NsPYL9-1like 1
VvPYLS MIARMMSCYGCIK YIR 23
SpPYL9-1like MECEWTICFSEVEIGLAFWILLIHTIFIIKTEELNEEELSTEWLEMNMNN YIR 60
InPYL8-1like MIVEMLGGLRRTG YIR 24
MsPYL8 MVTSLYMIVNGNAESK YIR 27
SdPYL5-1ike MMNN YIR 15
Consensus

StPYL5 70
DsPYL9 18
NtPYL3-1like 10
S1PYL9 74
NsPYL9-1ike 70
VVPYL8 82
SpPYL9-1like 1119
InPYL8-1like 83
MsPYL3 86
SdPYL5-1ike 5
Consensus

StPYL5 130
DsPYL9 138
NtPYL3-1like 130
S1PYL9 134
NsPYL9-1like 130
VVPYL8 142
SpPYL9-1like 179
InPYL8-1like 143
MsPYL8 146
5dPYL5-1ike 135
Consensus

StPYL5 G 17
DsPYL9 G 185
NtPYL3-1like G 17,
S1PYL9 G 181
NsPYL9-1like G R
VvPYLS Il 189
SpPYL9-1like G 226
InPYL8-1like G 190
MsPYL8 it 193
SdPYL5-1ike G ; . 2 G 182
Consensus i i erlavcghtepidrm

1R B 51 15 0 ] HEBLEE T 62677 10003 M) 6967 2750% s B £ 9872500 2. SR BT 1 H e 751
J& SRPBCC 4 [ 28 % i Y 1% 25 #4935 20 68 19 = #f 7R 08 19 0 7K TE AR 45 & AL 15 3.5t SR 3 s Ds: & g ¥
(MCD7450320.1) 5 SI: F i (XP_004252608.1) 5 Nt L B ARMH 5 (XP_009601305.1) 5 Ns : M AH 55 (XP_009797969.1) 5 Vv Hij %
(XP_010659134.1) ; Sp: {l AL F 7 Jifi (XP_015061823.1) ; In: 4% 4= (XP_019151655.1) ; Me: K2 (XP_021604441.1) ;Sd : BX ]
e (XP_055805327.1)

1.Different colors represent the similarity between sequences, where dark blue represents 100%.Pink indicates >75% ; Blue
said 50% or more;2.The sequence highlighted by the black line is the typical domain of SRPBCC protein family ; The red triangle
indicates the putative hydrophobic ligand binding site ; 3.St: Solanum tuberosum ; Ds: Datura stramonium(MCD7450320.1) ;S : So-
lanum  lycopersicum (XP_004252608.1) ; Nit: Nicotiana tomentosiformis (XP_009601305.1) ; Ns: Nicotiana sylyestris (XP_
009797969.1) ; Vv: Vitis vinifera (XP_010659134.1) ; Sp: Solanum pennellii (XP_015061823.1) ; In: Ipomoea nil (XP_
019151655.1) ; Me : Manihot esculenta (XP_021604441.1) ;Sd : Solanum dulcamara(XP_055805327.1).

KI5 StPYLS & 1515 HAb Yy i 11 7 800 TRl e ot

Fig.5 Homology alignment of StPYLS protein sequences with protein sequences from other species
PRI, StPYLS S 30 A TH i 5 B ka3, BLAE 1 h it bR 3e3k 00 s B B i (i, HLR ki 20 00 2 0 IR Ay
L5 A5 1.8 4% 5 B J5 B PR FRAA TF IR AL, 12 h I R34 1 38 B R I, FR3k 12t 43 Il J& X6 B 0.36 F110.56 1%
(E18B) . EhANFRIG , StPYLS (1235 & 5 B0 e TH i Ja FEAIR ke 38 76 | h i sk BlJE T IR ek, 1
HTE 3 h I eIk i Ik B B IR ) IR 19 0.57 1% (K1 8C) .

(2)StPYLS BRI TR R AL I T YR 3B 5001 WIHH 1 SePYLS TEARAE W ibhan b i Rk i, i — 2P
WRFE T ZFE X E e i 1 . 25 5 R, ABA AL BLS , SIPYLS 78 1 h i iR 63k, ek 2 X iR Ay
L84, B J5 T RERIL , I HLAE 12 h i 35 3 e (I 2 X0 BR Y 0.50 F% (K1 8D) . MeJA Fll SA Zb 35 , StPYL5 %)
IR Hh MeJ A AR BRAY 12 h I R Gk IR B fe = L, /2 0 h 9 4.5 1% (&1 8E) , SA Kb FHAE 3 h I &[]
Tk IR I, 20 h iy 3.5F5 (B 8F).
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98

7 } SpPYL4-like
SIPYL4-like
NtPYRI-like

[ keruis
77

100

AtPYRI-likel0

GmPYL4
89 ZoPYL4-like
Al CnPYL4
CsPYL4
65 BnPYL6
1 BrPYL5
30 — ZmPYL10

100 " —— OB PYL10-like

0.1

Zo: 4 F (XP 042444933.1) ; Cn: M F (KAG1371521.1) ;Gm: K E (KAh1242161.1) ; Cs: KR (XP_030481200.1) ;Sp: 7%
T 2 3 (XP 015089437.1) 5 S1: Z it (XP_004252608.1) 5 Bn: H i B il 5 (XP_022574136.1) ; Br: 13 (XP_009122151.1) ;
Nt: 28 B R A 52 (XP_009601305.1) 5 Zm: 2K (NP_001343946.1) ; Ob: < 48 25 87 2 75 (XP_015697189.2) ; St: B4 5 s Re:
AL (XP_040368419.1) ; At: R JF (NP_194521.2) .

Zo: Zingiber officinale (XP 042444933.1) ; Cn: Cocos nucifera (KAG1371521.1) ; Gm: Glycine max (KAh1242161.1) ; Cs:
Cannabis satina (XP_030481200.1) ; Sp: Solanum pennellii(XP 015089437.1) ; Sl: Solanum lycopersicum (XP_004252608.1) ; Bn:
Brassica napus(XP_022574136.1 ) ; Br: Brassica mpa(XP_OO9122151 .1) ;Nt: Nicotiana tomentosiformis(XP_009601305.1) ; Zm
Zea mays (NP_001343946.1) ; Ob: Oryza brachyantha (XP_015697189.2) ; St: Solanum tuberosum; Re: Rosa chinensis (XP_
040368419.1) ; At: Arabidopsis thaliana(NP_194521.2).

K16 SIPYLS &R RGEHE A 5B
Fig.6  Phylogenetic tree analysis of StPYLS protein
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Significance analyses were performed using Duncan’s method for multiple comparisons (P<0.05).
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The expression level of StPYL5 in tubers was set to 1.
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Fig.7 Gene expression of StPYL5 in different tissues of QS9
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IO S 5 A L LR A O IR TT R S N A e (R 2) .
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A :drought; B :low temperature(4 °C)C:Nacl D :abscisic acid(ABA)E: Methyl jasmonate(MeJA)F : Salicylic acid(SA) ; Signifi-
cance analysis was performed using Tukey’s method for multiple comparisons (P<0.05) ; ns indicates no significant difference;*,
wok ok Rk indicate significant differences at 0.05,0.01,0.001, and 0.000 1 levels, respectively; 0 h of each treatment was used
as CK,and if the ratio of treatment to CK was greater than 1.2 or less than 0.8, it was considered to be up or down regulated™".
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Fig.8 Gene expression in different strains of StPYLS under different stresses

F1 SPYLSEFRRBHFEERREFEE A ATNR

Tab.l1 StPYLS gene transcription factors and promoter binding site prediction table

Gene family Amount Gene family Amount
bZIP 1 hB-other 1
ERF 18 MYB 4
NAC 3 MYB-other 1

242 StPYL5S AR B3 T &% e

B, EE R DR RN A BE T StPYLS FE R S 3 TR SR S, LS S T B 4 41 DNA
FRRR AT PCRY 3G, 15 329 2 000 bp K/ HL UK 54 (K1 9) o SR G 845 5 45l i alifb i 42
AR b AL R % KT T DHS o JBSZ B AN, 37 “Cod B 1% 35, PRI T V& FE AT PCR G I 3 33 47
¥ o a0 45 R 5 AL F H0 04T X, 25 3 s © s 2 ve BEAR B SePYLS 3 N A 35, )7
54K 1994 bp.,

FELELAE [ H 20X SPYLS SR A sh TG M AT 5 . B M SIPYLS Ja 8l T A
Wit F ik B AK pBII01-GUS, IK HAE ARFTH GV3101, SR, (= it B iR Rt 2634 (K 10) . &,
it GUS Uk ~A e ) 26 S HOg M o &5 S BRI T 1% StPYLS Ji s F AR J 8 GUS Y (o ik e
B, UEEH StPYLS JA 80+ 2 A 30 T iR DA i B X B B e ) S R e (1 1) . 2R
TR A L s R BB S BhIEPERY SePYLS BER S B F
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Tab.2 StPYLS5 gene promoter elements
JelE AR (AN Ko ke
Site Name Core sequence Amount Function
3-AF3 binding site CACTATCTAAC 1 {75F DNA BEHE 51 (MCA3) (1 — 43
ABRE CACGTG/ ACGTG 4 2 55 v R S 1 T
AE-box AGAAACTT 1 S O AR ) — P 43
ARE AAACCA 2 IR T T T LA 98 77 T4
ATCT-motif AATCTAATCC 1 Z: 5560 B PR SF DNA B —F8 55
Box 4 ATTAAT 1 2 55500 R T DN A B — 584
CAAT-box CAAT/CAAAT 56 J B R SR T X R DL A B A F e
CAT-hox GCCACT 2 Z 50 R A Fak oo
CGTCA-motif CGTCA 1 Z: 5 MeJ A RN HIRAE F o4
G-box CACGTT/ TCCACATGGCA 6 255 37 1 2 9 4 oA
GA-motif ATAGATAA 1 S 1 ST Y — 4
GATA-motif AAGATAAGATT/AAGGATAAGG 2 G 0 TCA Y — P 43
LTR CCGAAA 3 Z: SRR g B AR FH T
TATA-box TATATAA/TATA 100 SRR -30 %0 A B oo
I-box cCATATCCAAT 1 S R TCA 843
TGACG-motif TGACG 1 25 Me A R A T 1
AT B )
TE e
2000 bp —p- R <—1994bp

M : Marker D2000;1:PCR =4,
M: Marker D2000; 1: PCR product. & 10
B9 StPYLS5JH 3+ PCR 5Lk 1)
Fig.9 PCR cloned product of the StPYL5 promoter

TS SIPYLS i3 8l R AR
Fig.10 Tobacco injected with bacterial solution

containing the StPYLS5 promoter
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Identification of StPYL5 promoter activity
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2 VaPYL3 TEA WO JG R U8 F2 152, WA WF5E th StPYLS 78 Ab B G 2 LR 3636 5 R 3Rk, B 7EAR
[ 4 b StPYLS F BRI BE R O 9 2R . PYLAE N ABA A B HE 24K, 76 ABA {55 538 6 h & %
FEAE, ST R ISMERE I ABA i oK ZmPYLS {6 F WZRIEY; B4 3 StPYLS 16 ABA 235 [F]
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11 7K F8 OsPYL3 FE A [l b B - 52 SRR S R b gl R R0k e P M R A 2 38 ARG,
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o JR S SC g Bk o XT S 80 5 5 sk I - 45 6 0 s B0 &2 B, pStPYLS 5 %) 6 28 5% 5% [Fl - (bZIP, ERF,
NAC , hB-othe , MYB Fl MYB-othe) 45 G o BT AMHFER I MYB 2 58 5P A 72 W) B U™ . CBF HE A
PR PR PR 4E PRI Eh 5 R s ERF 7R ABA {538 i ol i (U 2 S5 R &
300 0 37 1S S AR s NAC W2 5 K TGS AT BRI 2B BE () 2 5145 s hB—other 2 5543 A= 4L SURIM: - E
BIPETTRE . pStPYLS AT B X B%E S N 725 A s HonT Re 2 5 iR i A K R 8 DLW X Bl
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