YL B4R 2013 ,14(5) :864-870

Journal of Plant Genetic Resources

FE42 B-1,3-4 SREBE AL PN )3 8l 11 S I 2 Ty RE 53 e

EAAEAA RO HE I 2 S AR A
(9 Al A AR L R A R R A A R T S0, 7785 266109 ;% I BB P A A 71 B 264203)

HE MY B-13-AREHRE T A EZOHYRBERRAEG(PRES), 2 H2IGATFTHHEFHARE, A 1.5 mmol/L
KMEE (SA) AL AE AL H 20 54 H AT H FA L 0.5.12.24 36 48 #2 72 h 5 32 RNA #4786 L2 240 B-1,3-H &
BEAR (AL-Glu) ¥ Rk F, RN, 255524 hER-13-NEEHLIARNNEAL T LI ES, AARALSAH T 1845,
ARIE AT € S0 76k B-1,3-H B AEEE A B 5 5] (GenBank JQ801335) , £ 1 5/ 38353 3 AN B0 WAy ek ik B
F A5, VATEH 20 5B 40 DNA A4 F) A TAIL-PCR 7 %, ¥ 3%4335] 973 bp #9764 B-1 3-H RBEMAR BT /&, &
NCBI R 352 #5515 A GenBank KC290400, 34 % 4 Ah-Glu-Pro, PLACE #= PlantCARE /& £ AR 547 % 9 , Ah-Glu-Pro /7 %)
P A TATA-box Fo CAAT-box 5478 70 | R4 9% R B BoR My 85 ve B 649 IR XA 32 T, A3E Ah-Glu-Pro /331353 £ T i#
514, K AL PCR i MIEHE 20 5 ¥ 38135 931 bp 49 B30 -F 59, % % A Ah-Glu-P, ¥ Ah-Glu-P FAX, pCAMBIA1301 4+
#) CaMV35S B3 -F , M @Ay & ik H AR pCAMBIA1301-Ah-Glu-P, i@ id KAF H ~F %K pCAMBIA1301-Ah-Glu-P 3403 2 &
KAt %5 mmol/L SA - F4 P 48 h G AT GUS &, ZRAW . 2SAFFENEL R LML GUS AL F L ERTH
BE AZSAFFHELER ML CUS AR FEERTTEE B AR-Glu-P 2 —/NTHEF09 BT, T4 A s SA
oy B W I X R4 T,
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Cloning and Functional Analysis of the Promoter Region of
B-1,3-glucanase Gene in Peanut
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Abstract : Plant B-1,3-glucanase was one of the important pathogenesis-related proteins ( PR-proteins) , which
could be accumulated when induced by elicitors. The seedlings of peanut cultivar Huayu 20 were sprayed with
1.5 mmol/L SA for 0.5 h,12 h,24 h,36 h,48 h,and 72 h. And then their total RNAs were exiracted and expres-
sion level of B-1,3-glucanase was inspected by real-time PCR. Results showed that the expression amount of 3-1,3-
glucanase gene reached the highest after 24 h induced by SA,which was 1. 8 times higher than the control that not
induced by SA. In order to clone the promoter sequence of (-1,3-glucanase gene,three specific upstream primers
were designed and synthesized according to peanut B-1,3-glucanase gene cDNA sequences ( GenBank JQ801335).
The PCR amplification were conducted using the genomic DNA of Huayu 20 as the template by TAIL-PCR method,
and a 973 bp fragment was obtained and submitted in NCBI ( GenBank KC290400 ) ,named by Ah-Glu-Pro. Promot-
er sequence analysis by PLACE and PlantCARE showed that the sequence contained some typical cis-elements , such

as TATA box and CAAT box,and pathogen and SA cis-acting regulatory elements. A 931 bp sequence was obtained
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and named Ah-Glu-P ,using a pair of primers designed according to Ah-Glu-Pro. Ah-Glu-P then was inserted into
pCAMBIA1301replacing its CaMV35S promoter. The recombinant plasmid was named pCAMBIA1301-4h-Glu-P and

then transformed into onion epidermal cells by Agrobacterium -mediated transformation. GUS staining was conducted

after the onion epidermal cells were induced by 5 mmol/L. SA for 48 h. These results showed the onion epidermal

cells appeared blue when induced by SA , while the control not induced by SA did not appear blue. The transient ex-

pression result showed that the Ah-Glu-P could be an inducible promoter and contain SA responsive element.

Key words : Peanut; 3-1,3-glucanase gene(Ah-Glu) ;inducible promoter; genome walking ; expression vector
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TH0C(E 1) 4B Ah-Glu FE R Y38 il 28 S J00 Y S
o, R4 Vo SRR B W, Z AL P3G ph e S AR

Delia Rn vs Cycle
6.000 S I

L e I

2,000

1,000

B, Ah-Glu 5 R0 ¥ fiff 1 42 35 B 7 B — 1) e S 0
(B 1) ULy 3G = e ek v, s [ — AR Ak
SR K2 BoR,SA AEFE 0.5 h B AR-Glu 1)
FEIR RO IR LA /N B Y i v s AR B 12 h B Ah-
Glu WKk H M T R ; A0 3 24 h B} Ah-Glu 1335
HIAE R AAE, W T R4 AbBE 36 h B Ah-
Glu PR35 5 SR Jit BEAR 5 BE S5 09 B [ B I, Ah-Glu
PGS RIS B AE N

Dissocintion Cuve

D00 —

=

00y 3345 67 8 9 10112BI4ISI617 IR0 DR

60 65 70 75 80 85 90 95

1 ZEETEE PCR ¥ 18 i & FNA AR B 25
Fig.1 Real-time quantitative PCR amplification curves of Ah-Glu
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SA 4bEEEfE)(h) Treatment time by SA
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Fig.2 Expression of Ah-Glu induced by SA

2.2 RBZhF Ah-Glu-P H=[E
FH TAIL-PCR 77, LIJET 20 7 FEH4] DNA Mt
M, LA SP3 F1 AP1 S5 [ 1 1 Zde i rBE (1B 3)
SP3 5 AP2 AP3 AP4 HAHY AR RIS, B
R Bez e 75 5 B-1,3-# SR BRG] ¢DNA 5
SRS PEEE, 15 5] Ah-Glu-Pro JF51) (973 bp) 33K 15
GenBank & 5% 5. KC290400, #3 #& Ah-Glu-Pro #
ATG e ML 741, L Glu-F Al Glu-R A543k
11538 PCR 973, 755129 900 bp 1Y H 19 B, 1% Bt
EREE R LKA B 1) 25715 (1 4a) , DD RN, TA 52
RS ARIAAT B b PR e, S0k PCR SIS
F1900 bp ZEA7 1 H I B, S35 UE 3R A5 900 bp 72
A H B R BT 2000 bp B A BE(FNZA IR IME
5) (K 4b) SIS ATG BIEsh T4, K/
4 931bp , 44K Ah-Glu-P,

M

M DI2000 marker;1;TAIL-PCR &5 1 464 3474y ;

2. TAIL-PCR % 2 484 34724y ;3 . TAIL-PCR %5 3 3¢9 Har=4)
M:DI2000 marker,1:TAIL-PCR amplification product of 1st round,
2: TAIL-PCR amplification product of 2nd round,

3. TAIL-PCR amplification product of 3rd round
E 3 3|4 SP3 70 AP1 i) 3 % TAIL-PCR # #4R
Fig.3 TAIL-PCR amplification result of primer
SP3 and AP1 in three rounds

2.3 BIEF Ah-Glu-P WEWMZESH

XPARIGIY Ah-Glu-P J5 8+ FF 9N 347 53 M, 45
KRR Ah-Glu-P JA 30T 5 A Z Mok (K 5)
A TEAEA - CAAT-box ( ] B 5 15 55 8 IR 45 %
45080 F1 TATA £ (RNA BA M I (9454 07
STy A — B LAY S B RN A A T
F, 40 GT-1 motif (759 i P 5 A D] 358 vl 1 22
TEFPY) \GRWAAW (2 5K 1 R 5 3 3 8 Ay &
iK20) ACAGT( B 5H0R I , i BELL % 5% [ 7
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2000 bp

1000 bp
750 bp

500 bp—
250bp
100 bp

a:Ah-Glu-P ) PCR 34774 ;b : pMD18-T-Ah-Glu-P F 41 Fkr PCR J2 XU B %5
M:DI2000 marker;P:PCR J*#J;1.2:PCR §"347#);3 4 : Xba 1 F1 Bgl I XUAGYI 4
a;PCR amplification results of Ah-Glu-P,b:PCR and the double restriction enzyme digestion identification
of pMD18-T-Ah-Glu-P recombinant plasmids, M :DL2000 marker,P:PCR amplification of Ah-Glu-P,
1,2 :Products of PCR of pMD18-T-Ah-Glu-P,3 ,4 : Products of double digestion by Xba I and Bgl Il

4 PCR REARNHIIERE

Fig.4 PCR amplification and the identification of recombinant plasmids
GEAALEPT) W-box (WRKY FWRE RN Tedr S @ahiZ e el &3, Z 8 s 7 ihid &4 Hl 5Ok
5 W-box 454, WHRRAE B B R FR2) ( AAAACGTTTA . GACGTG F1 GTAAGA ) . # ( GTA-
GAAAAA GATAAA CTTTTT .TGAC il ACAGT iX2£Xfj  ATTTTTT) I 2 A 56 B = A48 F oo, A K CTCC
BETCIFRE R T Ah-Glu-P FEUR SOV FRFERT . 4k, CCTC F1 AACGGGCAG Z5IhfEARZNMI T 1L,

-873 CGRGTTTGGA GTTCRTTTTA TCTTITGCCAR ATTTCATTAT TCAGGGCATE AGRTCGCATRA
Glu-F "~ CAAT-box
-931 ACCCATGGTG AAGTTCTGAT GACATTTACA ACGAACTTGA ARATRARAGAT TGAAGTGRRR
“W-box GT-1motif
-853 EéTAllllll TATTTTTTTT AGAAAGGTTG GGAATTGAGA AAGACGTGTA AARATGAARAAT
=793 GAGGTGTGAG TGGAGTGGCA CGCTTTTACC CTGACACACT CCRACGGGCA GCRATGTTGG
W-box CAAT-box

-732 GTTTTTTTTT TTTTTTGGCT TTATTATGTG TTGTTGGTGT CTTCTCCTCG CCCGCTATAC

TATA-box
-672 ATTCRACRCA ATARRTARRT TAARTACTAR TCATTTAGAR ATRAARTTCT ACAATARTTC

. CAAT-box CAAT-box
-613 LGGTAGAGTR RATTCRRATT CAGATGGACR CRRRATTTGR TCATTTGATC AAGTACTCRR

=553 ARAGATTCTA ACTTCTAAGA ATTTTATGCA AGTAARACAT TTATCRATTT AARRCATATGA

CAAT-box
-493 TTAGTAGCCA TGTCTCTCAT ATAECEGTTT AATGTTATAT TATTTCATTC TCATATTTAT
TATA-box TATA-box TATA-box
-433 ATARATTTGA TCATTATGGA ATAATTACTT GRACTAGGTA GATRRRGCTG BAARTTTGTTTT
B GRWAAW

-373 TTTTTTTTTA TTATTATTAA ATAAAGTTGC GGTTACATGT AATTTTTTTA GGTATATACT

TATA-box
-313 TTTTAARATT AGATTATACT TCGTTTTTTT TTTTTTATAA TAATGTGAGG AGATGTAAGAR

TA-box TATA-box

TA
-253 GRAGTRARAGT AGAGTGTGTC TGAGTGAAGT TGARAGCTCTT ARRRARARTC ATCARCRCTGT
=193 RRTGTGACTG TGTITAGCTCC GACAGAGRRR GARGAARGGAGC CGTCGTTACT TTTTCTGCGC
W-box GRWAAW
=133 ATCGGRACGT TAGGTGAGGA GGTCAAAGCT TCAACAACGR AGAAGAAGAR GTAGRAGCTT

-73 CAGCTTCRAGC TTCACCTCTC GTTGTTAGTT ACAAGTRARG TTGGGGGCAG AGCCGCRGRG
h Glu-R

-13 GCAGCTGCAC ATG

B Ah-Glu-Pro J¥ 3 ; B Sk s 5 W) 51 K7 1] 3 T RIZ6H 5078 CAAT-box \ TATA-box K HE I (4 M5 =X 7 4%
TEFIFFNFET LIRS, 401 GT-1 motif ACAGT Fl W-box TR Ji i 175 5 1) 2 (R 2 15 Al AR T s SETEAE N 7R GRWAAW (R R 1%
HY LR 223576 56 ) ; GAAAAA . GATAAA CTTTTT . TGAC F ACAGT S5HiRRINiA 5%

Ah-Glu-Pro sequences from peanut, Arrow showed the sequences and orientation of primer, CAAT box,TATA box and putative cis-acting
elements were showed by underline. For example, GT-1 motif, ACAGT,and W box played roles in the gene expression induced by pathogen,
Therectangle frame showed GRWAAW that was related to the gene expression induced by SA, GAAAAA ,GATAAA,
CTTTTT,TGAC,and ACAGT was related to the disease resistance response
E 5 Ah-Glu-Pro FFIIMENEEESH
Fig. 5 Bioinformatic analysis of DNA sequences of Ah-Glu-Pro
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2.4 L4 Ah-Glu-P BRRHRIETFE S

F B-1, 3 R L K A 37 e BeEr i pCAM-
BIA1301 "1 3K 3l GUS i [ 3% 35 1 4 W 8 ) 3 1
CaMV35S,3k15 pCAMBIA1301A4h-Glu-P Bt (& GUS
FEIR) | 3 3 5 il B R pCAMBIA1301-Ah-Glu-P
ARV AAT I EHAL05 . SRR BN FIEF AL

—

AR B3R 3 d )5, 4 5 mmol/L SA 155 48 h, X}
WRLRZ SA 15 #E4T GUS YLt /b, St IRAITEA
TR A fE S € (18 6a) , BTG GUS 3% Pk, 1M
5 mmol/L SA KbFRFVEZF KA W W 1Y GUS T PR
K (K 6b) i Ah-Glu-P 2— %5 F R IR MBS
RUR 1 IR 3hF A SA meh o

a: RALTR 2K B AL GUS He ;b 25 mmol/L SA AbFRAVHE K B ANML GUS J
a: GUS staining result of onion epidermis cells without 5 mmol/L SA,b:GUS staining result of onion epidermis cells treated by 5 mmol/L SA
E6 FERKEMMEGUS LBER

Fig. 6 The GUS staining result of onion epidermis cells
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KL EW, RS RGN (SAR, systemic ac-
quired resistance ) i) Z A5 5 40 770 BT W,
SA WVER R GRS 50 T, I e B s R b/ 2
FRALALHIIE ST UG S R 5150, e ZGE
FEbE S F (WRKY ) # S 100 38006 AH G Bl Tk R 3
RSO B AR, B AR R A AR K R AR
CI01LAC Y B-1,3-7 SAME BTG VEFE SA AbFE 8 h 5
TG EFF 76 12 h F148 h B PR 1 S 4350
SRR 1. 48 FEAT 1. 82 £ AW AL A 4l it
HB-1,3 #IRBEEGI) AR, ESA BT/ 0 ~12 h,
12 ~36 h F136 ~72 h 3 AR BL N, #4530 4y S 3
PR A e B AR AL Fa %, I F 0.5 h 24 h I
48 h B4 1 Al 3 R R 48 SA S0 1. 2
£ 1.8 5 F 1.2 £%, 1535 24 h i FRIBE L I
(S NGE oSk a7 = SN (SR S S A I Y]
1A B-1,3 RIS T3k MR S i — 2 1
FHIN

AAFFE A TAIL-PCR F1338 PCR %, B K
AT e T B-1, 34 R BRI K S 3 8

Ah-Glu-P , ¥ H5 GUS FERAEM & T M) £k
AR R AT B A 3 0 T A Ve 2 3 i A i, 16
5.0 mmol /L SA #1715, I LABK Bl 5% JE PRV 4 3%
KAl GUS FENAYZEIE , UL Ah-Glu-P J&— T 8
SAESESI T, Bl TR H KRR TE LA
ANRIVE R TCHE X ST R B0 K ik it 2 1]
(A5 5 5 #0 T B S ) e PR A e AR B L ARAIR S
FIFH PLACE #1 PlantCARE 75 W T 3% 3 8 1
FEE P O, 5 S A E% R s T
FINERK T oA AS R BR J5 3 i B S 3R b
TEPER RS, 8 5 2h 3 51 b EE 2 0 X R 5 0T
Tk, e b tbid P R i S RS R T
AR S5OR) AR LA

SE 3k
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