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Abstract: The promoter SAR by combining mini-35S promoter (—62 to +1) and several pathogen responsive

cis-acting elements derived from defense genes in plant was synthesized, and the expression pattern of these

synthetic promoters was studied by using report gene GUS (B-glucuronidase) transformed into Arabidopsis. The

results showed that synthetic promoter SAR could make GUS predominant expression in cotyledon, trichome,

rhizome conjoit region, root system and old leaves, and the expression in old leaves was higher than that in young

leaves. It suggested that SAR promoter had tissue and development specific expression.
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1.1 R ERFEY

KIGHTFH (E. coli) DHS o HYIBAAT B (Agrobac-
terium tumefaciens ) GV3101 . 1 B I+ (Arabidopsis
thaliana) T8 LW AE S B A SLIG BARSE . HYIR
IRERMA pBI121 W9 B Clontech 23 ) , #8438 35 4K
CSBT Hy ' E Rl =B st 2 5T BT A IE AR B B

1.2 B 5iRH

53 A S PR A R o e A D) g
%I B Promaga A W], A£4LIAFIIE B Sigma A A,
JITFi DNA 5197 i1 28 B B A2 LR A IRA /A B,
519 8 %, BEAI1MF 54 5] K : PRSO-01:3'-
GGTCTAGACAATCCCACTATCCTTCG-5'; PRSO-
02: 3'-GGGGATCCTGTACAATGTAATTGTAAATA
GTAATTGTAAT-5' ; PRSB-01 :3'-ATCTACGTCAAG
AGTT-5'; PRSB-02 : 3'-CCCTCTAGAATGTAGACAA
TTGGTGGCCGAGTGACTCCAACTCTTGACGTAG
ATAATTGGTGGCGAGTGACTCC-5'; PRSB-03: 3'-
AACTCTTGACGTAGAT-5"; PRSB-04: 3'-CCGGTC
GACACTAGTCAAGAGTTGGAGTCACTCGGCCAC
CAATTATCTACGTCAAGAGTTGGAGTCACTCGCC
ACCAATT-5";S1:3'-CGCCAGGGTTTTCCCAGTCA
C-5';GUS1 :3'-CGTAATGAGTGACCGCATC-5',

1.3 BEiiERTHMEFNETHE

M Fk Bk CSBT ) CaMV35S Ji3 3l F i
HEH—H 68 bp HHRAM Q Julf, &l
R A MHFAEM R (TMV) 9 126 kDa 2 H 2 F 8
5'UTR, B A ¥ 58 8 ¥ 1 B R, LI PRSO-01.
PRSO-02 K514y, ik CSBT AR, I B 1A & 3%
VLI BT, KPR :94°C FAEME: 5 min;94°C
AP 30s,58°C 1B 2k 30 s,72°C fEfiH 30 5,25 AMEHR;
BJ5 72°CHEAf 5 min, PCR P=#J48 2.5% B BN
B, YK A8, [l 157 bp 72y, BB A Q
HIH 35S B/ Nk ki, 4 Xbal Fl BamHI B
Ja , A B & R EF Y pUCTS , 1217 T FF 1
A, 15 B Bl A% SR OT AR BRI O T 1 v ) A
pUSO,

1.4 FRPTEFINEH

FIFH DNA #3R 5  Tag, K F K519 1
A B, DNA FBt. B oW 3E4T , S5 — 2 e 51
%) PRSB-01 A1 PRSB-02 ,PRSB-03 #i PRSB-04 435!

TRA T IR FEFF BB DNA R A MK L
1E PCR ¥ I 95°C 75 5 min 7, I A DNA $#R &
Tt , SRJ5 45°C 3B K 30 s; 72°C ZEAf1 30 s, TEHF 10 Ko
BN LIRS IR A, 442 55°CiR K 30 s
F172°C LA 30 s, JEF 10 WK, BB Bl 154 bp
K% S 5. PCR =¥ 7 %] pGEM-T easy
Ak L I E A, B2 SRR PR
TEREEMA , T4 pGSAR,

1.5 Rix$ik pCB212 gz

K5 U R H M sE B K pGSAR F Sdl |
F1 Xba T SUEFY], [F1Uk 122 bp B W A B, 52
XU U] 1) 2 B Bl S oA A R PR 3 5 - 1 R )
ik pUSO #3% , 9 22 AL pBSAR 7 ] 244 ; pBSAR
% Hind I /EcoR1 W Y], MR SEH 1) GUS FKiIKHE
I 52 [ERE XU B pCAMBIAL302 #H3E , B R
LL GUS N5, H A BUK SAR g 8 F &
R,
1.7 BEFTEN

X H H %5 B % ¥ (vacuum infiltration trans-
formation)" ' #4/L IR FT o

1.8 HiiEE#k PCR #&

K F SDS PR B iR BUEYEEF 4 DNA, DIE
K21 DNA 4R, 514 S1 F1 GUS1 k514, 55
RS RULH 53847 PCR &M RN 4cHF R
94°C #iZs M 5 min;94°C 25 40 s,55°C Bk 30 s,
72°CIEAH 40 5,25 MEF; BJG 72°C ZEAF 5 min,
PCR ¥4 1% B SRR RHGE I LUK 53 B8 o

1.9 HiiEitk GUS ALANZE 5
PrEAAR GUS 441k {02 18 Jeffrson™ [
FEHEAT

2 GRS

2.1 B R T4 MBIiEE FaE

Ll PRSO-01.PRSO-02 K 5|4, i ki CSBT 4
Ktk , 34T PCR 71, PCR F=H12: 2.5% HI B b
BB AL IKAI B, 58] 150 bp A IR R Y ),
KNS T — B (E ). BEIGZ B 8 R, 2 Xbal
H1 BamH1 Y15 , 48 A B 22 R A WV Y pUCLS,
ZoW PR IA S B A 78 2 — B (B, IR E Q
FP3 ) 358 /N oTl , B E A 4 4 pUSO,
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N T HERRCRNTE R R 31, RAOTES L
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JaFor P % 8 — 2 B B Y )E B A
e BT ; TR SR N B DNA AR I TT
VG ) 0 =R 0 e U S R S = B
¥i(Nicotiana tabacum 1.)sar2.8b 3R )5 3 T X ) —
BREEFINMNESFHETFI SA FBE.B8T
CaMV35S J3 3 7 - 62 ~+2 mini-promoter 31 Fi
K EH TMV “ Q7 BIFEHER FP 5 IR A 5 R B TT %

Ar 358 mint-promoter O

e, B RSERE R Bl 7, fir 44 0 SAR R BT

2.3 BUERBHTFEHIH

%o B0 I B 37 SAR ] PLACE(http//www.
dna.affrc.go.jp/PLACE/) ¥ Hi43#7 , 45 5 SAR J3 3+
H404 6 A~ W-BOX.1 /4~ E-BOX Fi12 4~ GT-1-BOX
TCHE(E 1), RPN oY SHEYB TES
BIARX,

LOTCAMGAGTTGGA [ECTCA) ACTCOGCCACICAA
Safl  Spel W-BOX W-BOX
W-BOX E-BOX Xbal

GAGTTG

TATCTACCTCAACACTTOOEGTC A TOGCCACEAS
GT-1-BOX

CGOC CACCARTTOTCTACATTICTAGAGGGY

SpBL  BamHI

TATCTACIGTCAA

W-BOX W-BOX GT-1-BOX W-BOX:

B AR T A5
Fig. 1 Sequences and structures of synthetic promoter
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R TR A BUR 311 SAR (%% %35 M, ]ATl
¥ BRSP4 58 e 2K pGSAR F Sdal
[ 1 Xba 1 XEEY], [BIHL 122 bp K HE H B, 52
Il SR TI) P 7 B il S oo 1 B 23 5 1 1
6] # & pUSO #H %, #4 & B pBSAR H? [] % 44
PBSAR £ Hind Il /EcoR1 W], Bl 52 ) GUS
FIXER, 5LFFEAEFTIM pCAMBIAL302 #i,
ML GUS Mt E ), 16 B SAR Rk 8l
FHFIREME, 2N PN 24 pCB12,

it 2 3 4 5 6 7T 8§ 9

B2 SLIERBRIY PCR %€
Fig. 2 Identification of putative transgenic Arabidopsis thadliana by PCR
1. DL2000 DNA ladder; 2. Jfi#i pCB212 Plasmid pCR212 ;3. B/
IR I+ Wild type Arabidopsis thdima; 4 ~9. 34 ¥ IF Bt M AL AR
Putative Aarabidopsis thdliana.

2.5 HikE kR PCR 4l

HEZSBERE, % SAR j33)F X GUS #t
R AR I, 2B R DU R IR 34 bR
Bitk M AR, FHFIY S1 Al GUS1 X i M A bk ik 47
PCR 0, G552 B 2 fi7s , B AR bR 1) 9 1 45
¥ 5 ok pCB212 HAHIE], 7€ 500 ~ 750 bp Z[H]
I — BRI, /N ST — 30, E b EAE
WEE&A A UG 3 TR GUS 3£ R 7 B, k758 T 5
PRI

2.6 AREEIF SAR EHE TR AR RIERIE

XA L T1 AR E MR 1T GUs 4
gUbagefn SRR 1 BRG B R A, HAKA
ARBEMB AN, I HARFMNF GUS &t
AT E—, BE B2, 280 H GUS 7Rt
BRI, AR 7R H P&k, A Bk
G R

HT A SAR MFAE, ¥ T1 %
R IAT A5, 3715 T2 REBEREKR. B
PLEEE 15 MR R, B MR RBEVLIEE 5 MEER
VUMM IEAT bR I GUS U gefr, 4558,
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CREE , AFRRN GUS B, BAAMEE
iR IR BAE REERIRR , GUS TE PR
5, VO 30715 1 2 2L R R S A B AR K, B
P B ; N GUS TE PRI 7 AR , A R e
PRAR , GUS R RYZAEEA — B 78 T M ARA
H B LR IA (1 3).

TP 3 A L, BB IT T SAR i B HA 4L
MEE MR FEE M, SAR JLF HAEM B
KB, MAEM Pk H TR B (E 3A); TEZEF ALK
FORRK , (HAEMR 2R A2 B4 8 1 2235 (8 3B);
TEAR 2R B 2B B P A (B 3C) 5 TR I Hh A3 1
KTFLEZMH(E 3C0),

B3 SARJHZIFAEMMIF T INRE
Fig. 3 Expression pattern of SAR promoter in Arabidopsis thaliana

A HM Leaf; B: #2532 4 Rhizome conjoit region; C: 41 Seedling

3 WHE

F R EF 5 M N T A B Y e 3 F B
IR IR R . WA T SAR {5 58 RBR2 M
535 Bbmist G2 v AR AR e 4 43 FAnic KA AR
WY RS, HYERNERERTS - FER
HAWZINERH, 8o R TR 1 8%
ANFIRHE, N TR T2 E J M R, TR
AR RN SR — —RES RS S+ R A
BB BILMER TG . BEHRET —84 R
B FReERN RERE PR B R TG
GB4,

WRESEHTFANEREI FRIETEEN
“SERRE” . KEORIRG SRR EHES TFEART
WM, H BRI TG GCC 28T W-
boxes JOFP IR ARG RE . W-box [(T)TGAC(C/T)]
RAEY A R R K WRKY # 3R P44
P o R HIESE R, W-boxes J&iF 25 I
YRR N EEX ARG, B EHES M
W-box FEA: SRR FAMEA K,

W-boxes BRI 245 I 5 51 v] fE BRI 35 R 4%
L IR TE/NG S PR TR S RENBR. it

Yy, Bl W-boxes B R 47 4% IR i S ThfE, &
W-box [ E17 J& 3hF F] 754 5 PR 40U g 7 Hh Pk i
NIRIRPIR RS R, 7 4 #01 GCC box M H
BB S FAEM B R B IR 5B R BRI E
B, #% 5% B F WRKY 45607 s (W-box) B 5% 5%
AP2/ERF %547 5 (GCC-like box) & LA J5 3735
PR 5 R A IS B AL R PR AR I X 2
HE T IR S 2 I R R K S T oy ek !, —
¥ GCC KIuH M1 WRKY # R HF2 5 THiESR
HEEFEEY, GiFEFARES S E S WAL
F oL [EY 5. WRKY Fll AP2/ERF {3 T H k3K
MR % R FREFE KR, R T MY 2R
ZHBENARMIATET . SHAH B2, W-
box Fil GCC-like box FJ Wi 7 4 FH 76 A8 4 o A 24 4
5F, 3R BAS RS RIZE AT TR AR FAEY
ELA AL iR N R AES o I H“ W-box " % H B
1E PR ZEHMJE 379, eI R IT NPRI 2 H )5
SR E A, IR R s K R R T
DNA %547 1 WRKY (AtWRKY18) iR 51 ; 4 & nf:
JH ERF3 BRI 45175 5 06 M 7T RB B W-box BT
T,

WERETEESTH GT-1 &M, W
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RBCS .PHYA .RCA . PETA . CHS15"', GT-1 fiEt#§#
& TFIIA-TBP-DNA (TATA box)& &4, GT-1 (%
TEHLH AT fE 2 TFIIA 5 GT-1 W H 8 M 5 1F
A, GT-1 8 F5 PR-1a B 3 TS S MK
MR S 5 B %K K Y, Ebox £ M3
(Brassica napus L)FEFETE H napA 3R 8 23k frab
IRy, 5T 5 ABA A R,

AT BT L P S o, G W
BB T, I HHAER R 7 AR 2R A AL
HRARIX, A 3FHE% W-BOX.GT-1-BOX Fi
E-BOX, ¥ X3k B M # sar2.8b FHHHH—BE
B, IR sar2.8b KR H S E B P
MU AR S UL X E A P 5 R RER T
FHSFE R MR,

5% 30k
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