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Functional analysis of the StWRKY70 gene promoter in potato
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(College of Plant Protection, Hebei Agricultural University, Baoding 071000, Hebei, China)

Abstract: The transcription factor StWRKY70 is involved in plant disease resistance defense responses and can enhance
potato early blight resistance. To investigate the promoter function of the potato StWRKY70 gene promoter, this study
cloned the promoter sequence using PCR method and predicted its cis-acting elements using online to analyze the distribu-
tion characteristics of regulatory elements. Additionally, 5'-end deletion expression vector of the promoter (pGreenll
0800-StWRKY70pro::LUC) were constructed. The expression of the reporter gene LUC was observed through transient
transformation of tobacco leaves to identify the promoter’s active regions. The results showed that the length of the pro-
moter sequence was 2000 bp, and contained various stress-responsive cis-elements, such as dehydration-responsive ele-
ment MYB, drought-responsive element AP2/ERF, and high-temperature-responsive element HSF. The analysis results of
LUC fluorescence intensity showed that with the increase of the length of different 5'-end deletion fragments of the St-
WRKY70 gene promoter, the LUC fluorescence intensity gradually increased, indicating that the core region of the St-
WRKY70 promoter was 400 bp to 700 bp. In conclusion, the core region and various stress-responsive cis-acting elements
of the StWRKY70 gene promoter may be involved in the potato's defense response against early blight by regulating gene
transcription efficiency, thereby providing certain theoretical support for further elucidating the mechanism underlying the
role of StWRKY70 in plant disease resistance.
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Table 1 Primer information

EIEER S Fe3

Primer name  Primer sequences

2000-F GGGGTACCGAATAGATTATTAACCCGTTCAAAC
1700-F GGGGTACCCAAGGAATTTGAAGGGCTAG
1350-F GGGGTACCGATACATGCAAATCTACTTGGAT
1000-F GGGGTACCAATAACGGGTTGATCGATTG

700-F GGGGTACCATAATGCAAGTAGGACACCAT
400-F GGGGTACCATAGTGTATGCACACTCAAAATT
P-R CGGGATCCACTTAGTTGATCGATCTAGTTGG

122 B4ZE SIWRKY70 E 43K R )3 5 T IR XAF F
AT HI T IERA SWRKY70 2: 85 37
5 N PlantCARE [ %% (http://bioinformatics.psb.
ugent.be/webtools/plantcare/html/) , 53 #7 & 2l 1 L)
= H e -
123 B3T AR 5%k ki B i #2 pGreenll 0800
B A B AR BEIR AR Ak RIS E T
FIF BamHI1 1 Kpnl-HF P YIRS , 53 506 & 8§ A A
52k Fr BRI RE pGreenlII-0800 347 XUEE 1) , [
FEYE IS T4 B R E AR EEE . BT
7] 5" R BBV SOBNAR R (R 2D

£ 37 °C%F R & 2 h. ik pGreenll 0800
U S SR 223 3 T

1637 °CHAF N E 2 he T4 ERMIERIKR
N 4 fis.

ERRRIMET 16 °C&M4F Ttk
124 #48FHHENKMATEH R A % PCR 4 0
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Table 2 Enzyme digestion reaction system for different 5’
deletion fragments of the promoter

2H %) Component PRFA Volume/uL

NIE JBL PCR 724

PCR products of different fragments 200
BamHI 1.5
KpnI-HF 1.5
Buffer 3.1 5.0
ddH,0O 22.0
K7t Total 50.0

%3 [JRAL pGreenll 0800 B§1J & [ 14 &
Table 3 Plasmid pGreenll 0800 enzymatic reaction

system
414y Component A& Volume/uL
pGreenlI 0800 20.0
BamHI 2.5
KpnI-HF 25
Buffer 3.1 10.0
ddH,O 65.0
AT Total 100.0

R4 TR SBREFER-LUC EfFAR
Table 4 Different 5’ deletion fragment-LUC linkage
system

414y Component fAFH Volume/uL
ANTF] 5K R B I RE ) 4

Enzymatic digestion products of different 5’ missing 3.0

fragments

JF ki pGreenll 0800 FE1I =4 =0
Enzyme digestion product of plasmid pGreenlI 0800

T4 Buffer 2.0
T4 DNA Ligase 1.0
ddH0O 9.0
S 11 Total 20.0

£ 100 pL K M 852 785 248 ff A i N XUl U1 7= 40 5~
10 uL, 27, K3 30 min; 42 °C/KIBEA I 45 s,
VK 2 min; SN 300 uL A5 HiAE R WK LB, T
37 °C f1E 5 B2 PR A 250 r- min” {38 4R % £
7% 1 ;4000 r- min” B> 1 min, 3 _F35 7, % 100 pL
e IR » A& B (Kan) [ [ 44 LB B Ig-T-h s
Frdk, 37 cCil . H TG I A Sk Bk B B 4T
PCR #3 , *F 2% i 75 BT (140 BH 14 o o 7= A Bt 5
HEAT W A

125 FHAREHELRFARTS@E K2 ul
) B 2 JFORE VAU N 3 50 ul (AR T T S A2 25 40
FLORES)E, BT UK E 30 mine BN WK B %
5 min; S 400 uL i1k LB K974, B T 28 °C,

200 r-min’' % PR 5 3% 3~4 h; IR 1E & R8-S (Rif) A
Kan [FJ[E & LB B g ~FH 55 77 2%, 28 °CHE 3%, A4
Mo 0B B W 34T 25 08, 45 08 ) )5 Pk 5 1R V% L
28 °C.200 rmin” #ERFEFE . A INH I T--80 °C LR
.

1.2.6 StWRKY70 X R g #F &Moo hik&hH
B JFURL I AR AT TR R U R R A 2R LB B
Frdkrh, 78 28 CCHMEIRFE IR 1, LA 250 r-min” FIE
JEHR R 77 24 he XN FE RVFR AT B TE & B P
ARBII B AEAK, 0 0% R DDA T ORI B
PR, IR E TR R I . 76 & F MR BT A R I
& LB ™, M 50 uL AT B, T 28 °CaR AT
TERE R H LA 250 r-min (1) 5% 3 55 95 2 ODgwo T 0.9
FE A, I AV 4ERE 12~18 hs 0 35 75 48 0 B VBN B8 0
B ,4000 r-min™ ¥ 5 250 10 min, DA K,
0.01 mol-L" MgCL H & % ODs T 0.9 £ i, BA
1 mL BN 2 L 0.1 mol-L™" AS [ Eb 45 in A H:
L E S/ 3h.

FHVEST 4 200 pL TR0 S AN FEA IR 5
IRIGIE 24~48 h BRI a] BEAT J5 250 s i R AT B
I T I E R 36 BRI AN [F] 576k 2% )5 B 1 H A 3,
& (pGreenll 0800-StWRKY70,,.5::LUC) 5 N JH &
Mo BEJE 18 B DS AR 5 AR HR BL R RO
Tor M52 2%, o P o %8 s o B i o IR (1) R s K
HEAT € B B, 8 I R R R T B B AN A
1B P ANy Bont J8 Bl Il I R AR 2
1.3 RS

K H GraphPad Prism 10 i 17 54 73 # A 4 il
IR

2 ERE55HT
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DA 4% 3 DNA R, A8 FH e 5 1 5| W gk AT
PCR #3153 H i) %7 , Py i PCR 17708
B AR SIWRKY70 JABh T, B TS A K
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¥ 8w AT I, I 45 SR T 45 SR — 2.
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i L PlantCARE 1 PLACE #% #& & %} St-
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E :M. DNA Marker DL2000; 3 1~12. PCR B3R 153 1) StWRKY70 JA 5 ; e AFikiE 1~2. 2000 bp; 7K 3~4. 1700 bp; #KiE 5~6. 1350 bp;

YKI& 7~8:1000 bp; ¥Ki& 9~10:700 bp; ¥Kki& 11~12. 400 bp.

Note: M. DNA Marker DL2000; Gel electrophoresis swim lane 1-12. StWRKY70 promoter obtained by PCR amplification; Gel electrophoresis

swim lane 1-2. 2000 bp; Gel electrophoresis swim lane3-4. 1700 bp; Gel electrophoresis swim lane 5-6. 1350 bp; Gel electrophoresis swim lane 7-8.

1000 bp; Gel electrophoresis swim lane 9-10. 700 bp; Gel electrophoresis swim lane 11-12. 400 bp.
Bl 1 StWRKY70 BEiT 5'imkk A EK E F B 5o b FE ik B
Fig. 1 Electrophoresis map of clones of different-length fragments with 5’ end deletion of St/ RKY70 promoter
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Fig. 2 StWRKY70 promoter cis-acting element
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2000 bp~
500 bp»

JA3)¥;D. M. DNA Marker DL2000; kil 1~4. 7 #5753 1 2000 bp /A5 1 .

Note: A. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-8. 400 bp promoter fragment amplified; Gel electrophoresis swim lane
9-16. 700 bp promoter fragment amplified; Gel electrophoresis swim lane 17-24. 1000 bp promoter fragment amplified; B. M. DNA Marker DL2000;
Gel electrophoresis swim lane 1-7. 1350 bp promoter fragment amplified; C. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-2. 1700 bp
promoter fragment amplified; D. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-4. 2000 bp promoter fragment amplified.

3 KBHFEE PCR £EHKE
Fig. 3 Electrophoresis image of colony PCR for E. coli identification

2000 bp —

500 bp —

B
2000 bp—»
2000 bp—+ fu— -
500 bp—+
500 bp—»

7 : A. M. DNA Marker DL2000: ¥ki& 1~4. #1445 1) 400 bp J5 3T ; JKiE 5~8. #3415 3 700 bp /H 3T kil 9~12 F 141521 1000 bp
JA 27 B. M. DNA Marker DL2000; ¥K3E 1~3. #3495 211 1350 bp J& 37 ; C. M. DNA Marker DL2000; 7ki& 1~2. 433 2 ¥] 1700 bp )& 3))
F;:D. M. DNA Marker DL2000; Jk3# 1~3. #8435 2000 bp /555 T-.

Note: A. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-4. 400 bp promoter fragment amplified; Gel electrophoresis swim lane 5-8.
700 bp promoter fragment amplified; Gel electrophoresis swim lane 9-12. 1000 bp promoter fragment amplified; B. M. DNA Marker DL2000; Gel
electrophoresis swim lane 1-3. 1350 bp promoter fragment amplified; C. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-2. 1700 bp pro-
moter fragment amplified; D. M. DNA Marker DL2000; Gel electrophoresis swim lane 1-3. 2000 bp promoter fragment amplified.

4 KRFIHEHE%E PCR £ EHKE
Fig. 4 Electrophoresis image of Agrobacterium colony PCR identification
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7 :P1. 400 bp; P2. 700 bp; P3. 1000 bp; P4. 1350 bp; P5. 1700 bp; P6. 2000 bp; P7. LUC %638 /% marker(9¢ 65147 : RLUD
Note: P1. 400 bp; P2. 700 bp; P3. 1000 bp; P4. 1350 bp; P5. 1700 bp; P6. 2000 bp; P7. LUC fluorescence intensity marker (fluorescence unit.

RLU).
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Fig. 5 Fluorescence intensity of different length fragments with deletion at the 5’ end of StWRKY70 promoter
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Note: P1. 400 bp; P2. 700 bp; P3. 1000 bp; P4. 1350 bp; P5. 1700 bp;
P6. 2000 bp.
6 StWRKY70 EEBz)F 5wk A EHCE F R LUC

AR A58 E
Fig. 6 The relative fluorescence intensity of LUC of
different length fragments deleted from the 5' end of the
StWRKY70 gene promoter
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