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Subcellular localization and resistance to Gibberella
fujikuroi of AtELHYPRP?2 in transgenic tobacco

Qiuxia Chai, Benchang Li, and Ziqin Xu

Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education, Provincial Key Laboratory of
Biotechnology of Shaanxi, College of Life Sciences, Northwest University, Xi'an 710069, Shaanxi, China

Abstract: The subcellular localization and the resistance to fungal pathogen Gibberella fujikuroi of the protein encoded
by Arabidopsis AtELHYPRP2 (EARLII-LIKE HYBRID PROLINE-RICH PROTEIN 2, AT4G12500) were investigated using
transgenic tobacco plants. The coding sequence of AtELHYPRP?2 was amplified from genomic DNA of Col-0 ecotype. After
restriction digestion, the PCR fragment was ligated into pCAMBIA1302 to produce a fusion expression vector,
pCAMBIA1302-AtELHYPRP2-GFP. Then the recombinant plasmid was introduced into Agrobacterium tumefaciens strain
LBA4404 and transgenic tobacco plants were regenerated and selected via leaf disc transformation method. RT-PCR and
Western blotting analyses showed that AtELHYPRP?2 expressed effectively in transgenic tobacco plants. Observation under
laser confocal microscopy revealed that the green fluorescence of AtELHYPRP2-GFP fusion protein could overlap with the
red fluorescence came from propidium iodide staining, indicating AtELHYPRP2 is localized to cell surface. Antimicrobial
experiments exhibited that the constitutive expression of AtELHYPRP2 could enhance the resistance of tobacco to fungal
pathogen G. fujikuroi and the infection sites could accumulate H,O, obviously. The basal expression levels of PRI and the

systemic expression levels of PRI and PRS5 in transgenic tobacco plants were higher than that of the wild-type plants,

suggesting AtELHYPRP2 may play a role in systemic acquired resistance.

Keywords: AtELHYPRP2, Nicotiana tabacum qinyan 95, Gibberella fujikuroi, subcellular localization, cell wall, systemic

acquired resistance
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BEZEHEAR, K/N9-10 kDa, HA L HEE
M F TS, B ARSI A R R, LTP Bk
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ITHGE . CA R RY], EARLIL 41 F6E
045400 ) T B R L T A My A KU R —
FIWIEIN AZI X35 2 R B B AT 5 4h,
AZI1 REBE A1 DIR1 AHEAEH, $19i58 5 SAR
AR B KIE S U ARl RATE A S
Mg A& AL 745 2] T %35 AtELHYPRP2-GFP
A E AW EEE, PRT
AtELHYPRP2 #5130 41 B 52 o R AE . X BB
i SR AR BB PE D RE S HAE MR B SAR P YAPE T .
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95 Nicotiana tabacum JCTH 1 . %K 5 B SL 560 R
FARIGHTFH Escherichia coli DHSa B2 75 4R it o
A B 35 A4 3 AL S 30 0 P AR AT 18T LBA4404 T bk -
1.1.2  ikF

FR&|PE N VIS Pag1 . Spel . Ncol il T4
DNA # M H Fermentas A Fl; 2xTag PCR
Mix 4 [ P4 2 A P H R A R A 7] 5 Pfu DNA
BAHE . BUSHER DNA [BIGRH & . Bk
DNA /a2 IBORGR &0 A A48 TAEY) TR R
F]; DL2000 DNA Ladder. J#% %5 &M H
TaKaRa 72 ® ; i % X o £ & & 1K
pCAMBIA1302 ARSI ZEAR-TT
1.2 Fi&*
1.2.1 pCAMBIA1302-AtELHYPRP2-GFP i
BRIBBE R

72 I CTAB B VAL T Col-0 A 25 RUAH Ak i
FRHUE 41 DNA, MR4E AtELHYPRP2 JEIA ()
FECREHE BT B R E 519 AT4G12500Pag |
Ml AT4G125008pe | (£ 1), K Pfu ERHE
DNA G i#4T PCR N, HISEREMEEE DNA
IR & Bl B i R Be . H Pag T R Spe T XF
4lifb ) ALELHYPRP2 FER Y 38 7= 9 it 47 53 4 Wl
U1, 132 AR R 0 5 0 B, BRI/
FEIRAF) S L pCAMBIA1302 ki, 28 Neo 1 Fil
Spe 1 XI5 3 HA R R I 19 244k 7 B, H]
T4 DNA % l5%EH: B 09 R Befgidk v B, %54k
DH50 /&2 AN 4L f5 FREAE AN 50 pg/mL RAREG R
1) LB 557t E AT iR 5% o MR ATk 5
FEJEATI TS PCR %, B 48 TE 0 1Y TRNRGR A
A AR R AT .
1.2.2 % AtELHYPRP2 3 B A Bk M FAE

M IE B B o B 4 B pCAMBIA1302-
AtELHYPRP2-GFP Jfiki DNA, FIV A il ik fs
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b4 KT T LBA4404 JE& 2 25 4 i, 7€ B m
100 pg/mL 445525 .50 pg/mL RAPEFZF 20 ug/mL
FIAEF 1Y YEB 85973 Db fr vk #e85 % . XH3kAs
f BH M TE R EAT 75 PCR S5, JHI4E5E 1IE Y
SLREREALZRIH 95 it R AMEAAR . Bt R AR A
AR SR, B I H BT AL 1 emx1 cm
KN, BRIGIRA ODg0o=0.6 FASHT B 1 T 4= Y
5 min, FHICHIEARE TS, Brt SR
BRI FHIN 1 mg/L 6-BA | 0.2 mg/L NAA (1) MS
FRgRdE b, TR RGOSR T LSS 3 do M mERE SR
AR R B BRI 500 mg/L SkfIEF &K |
25 mg/L #IE R B kR i T @414
FZEAE R R KM ZEH 25 0.1 mg/LNAA 1Y
1/2 MS Ki7R 5k FAEMR . 4 583 1 AR AR S R 3
B a0 gL (1:1:2) REhESE,
AR AN 16 h EHE/S h BIEE . 65%IEF | 21 'C.
123 HEFMENSTFEE

MEAH AR B BP0 7 e R AR v 4 B
FH 2] DNA, H AtELHYPRP2 &R FF i ) e AE
R T PCR 28 o B 0.2 g % e PR
R PR A S J5 ] Trizol 58] (Invitrogen
2wl FREUS RNA, 55N, 1 RNA 76

Fz1 PCRIEFASIMFT
Table 1 Primers used in PCR

B3 A5G W &, M ExScript RT Reagent Kit
(TaKaRa A7) & cDNA, Lk cDNA Jy#ig
F AtELHYPRP2 BEPRIJF R SAE b1 i 5 | 4 itk
T RT-PCR, #5578 B K 1) % 35 7K F- . RT-PCR
VIR EL Actin FEH RS IR, RS 190751
413/ Tobacco F Fl Tobacco R (% 1),

124 FEEERESH

IBi 1 Gibberella fujikuroi 7 PRTE T8 B E
FRAE FT 28 CHIERFR 4 dfF, T 1/4 Wik
R SR BRI . S BIEAR I R R LR 2
G, BARAERAT S SR EEFRERY, 28 C
B85 4 d; SRJE AT LA R G SR I T i B AR
M1 em W/NEISEE, $ERDTZR00 95 B AR AU,
FERAEREM A F, T 22°C. 16 h GIE/8 h HARE
90% M A N R TR 5 d SR BB Kok
TR . R EE 3 K,

R TR H0, AR RENL, =Y 2 dJ5H
0.5% DAB (3,3-"ZMHARNE) 78 37 CHRIEFAE
BV B R i AT e e 6, 2 S
JEH 80% HmE i Wgg, [k, HI 0.4%6 Mk
X G 2 d J5 By B A BU GG LR R 1 37 °C
Jeft 1 h, 78 85%CEEH A 10 min il L4,

Primer name

Primer sequence (5'-3")

Restriction site

AT4G12500Pag 1
AT4G12500Spe 1

GGTCATGACGGCTTCAAAGAACTCAACCT
GGACTAGTAGCACATTG GAAATCAGACG Spe |

Pag |

Tobacco F GGCATCAT ACATTTTACAACG
Tobacco R GATCAGTCAAGTCACGACCAG
PRI1F GATGCCCATAACACAGCTCG

PR1R TTTACAGATCCAGTTCTTCAGAGG
PR3F GCCATAGGAGTGGACCTGCTAAAC
PR3R AAAAGACCTCTGGTTGCCGC

PRSF GATGGCCAACAACATGGGCAAC
PRSR CTATTAACCATTAGGACAAAAG

The underlined regions represent the restriction sites.
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F 809% Hith &t b 5 76 85 T WA A0 I A7 1%
KA
1.2.5 AtELHYPRP2 ZEHK 4 ENL
BBy A= BIZ2 44 95 . AtELHYPRP2-GFP #43
DKL B R GFP e 23 U s il i FIAR, Pl e
I 1.5 pmol/L G RMBE I IE (PT) HY#RIE
b, =1 15-30 min J5 /& . /£ OLYMPUS i
IR AR BB T UL GFP f=E 4k 6 7e
JGFN PT 454 A MLRE 5 7 R 2L (0, i
AtELHYPRP2 & H AETERR L . GFP MR
By 488 nm, KOG K 507 nm, PI AU
RGP N 535 nm, KHHGHEK N 615 nm,
1.2.6 SAR fH3€ PR ZFE M FRA S
WIS B AP RIS R 445,
PIA 1 emx1 om /NS, E2Rh T RFAE RIZE 4 95
R B AR T A =, T 22°CL 16 h ok
HR/8 h JEHE . 90%M AR T 855, 5 dJRIR
geit R EEROR R YR, H Trizol R $2 K
AORNA, 2SN ERSE, ¥ RNA Wils &
W, HH ExScript RT Reagent Kit (TaKaRa) &
Ji cDNA, ¥ cDNA Fi B 200 ng/pL, 1E R
M, Fl SAR 13 PR LK L Fifs I Mdkfs
RT-PCR, Fiill PR A7 B Az U 5 5% B DA A ik
H A TE M . RT-PCR LIAZE Actin FEPH N
W2, PRI FEH S 1973 %4 PRIF F
PRIR, PR3 JEPM LS 453 504 PR3F Fl
PR3R", PRs JLIHM E RS 145354 PRSF

T PRSR (% 1),

2 HEREAH

2.1 AtELHYPRP2 EHMEH DT

AtELHYPRP2 B W FF I B HEAL 7% 534
ATEEERT, TTNE T, wASER M 177 4
RIEMM N, AtELHYPRP2 & [0 B8 45
4> T80 91k 8.93 kDa il 18.35 kDa, Tiillli%
W N IG5 ITS] (1-26). Ha) a5
BRI 36K PSS 3 PRD (27-94) il C 351
BB K M 8CM (95-177) A M (| 1), Xt
Genevestigator (https://www.genevestigator.com/)
s b s R T, KA
AtELHYPRP2 K&[AA] LI AR W) AR AR ) e B
RG-S, VLW TR 40l g ST T g v Uy T AT B
HA—EmVEH . >k H DNAStar MegAlign H1)
Clustal W B35 #1477 5 L XF, 25 R B oR
AtELHYPRP2 5 EARLI1 2 [a] B4 1R i 1Y A A
7% (&l 2),
2.2 pCAMBIA1302-AtELHYPRP2-GFP &#
BRIEEHARIE

AtELHYPRP2 JEPICA N &1, Al RISk )
BEAEBET—X15 14, LIFENZ] DNA B 1
SO O T 5 71 I NI o 1 A E 3 % N
pCAMBIAI1302, 7F 35S JAzhTHl gfp f3EH
[ 3 RTINS, TER Rl & Rk AR I 4 1
Nco 1 Fl Spe 1 BiABUI 5. T AtELHYPRP2

MASKNSTSLALFFALNILFFTLTTATDCRCNLSPKPRTVPSPKVPSPKYPSPSIPSPSVPTPSV

PTPSVPTPSVPSPNPTPVTPPRTPGSS)

@E’IDALRLG\%T;IVLSGLLNVQLGQPSAQP

[LIQGLVDLDAA @I ALRANVLGINLNVPISLSVLLN

RRLPSDF

1 AtELHYPRP2 ZEH(NP192987)BY S & B 551

Fig. 1 Deduced amino acid sequence of AtELHYPRP2. The signal peptide is underlined, 8CM is framed, and the

conservative cysteine residues are shadowed.
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1
1

41 OEEA BE T

72 B
g1 ENRi

110 120
GRS EARLI
A AtELHYPRP2

112 R
121 BN

152 Ei
161 K

2 AtELHYPRP2 5 EARLI1 S £ F 5 bkt

N EARLI1
 AtELHYPRP2

EARLI1
AtELHYPRP2

Fig. 2 Alignment of the amino acid sequences between AtELHYPRP2 and EARLII.

FENNFRAEAE Neo T BV 8, T LAZEY 38 H (1)
FBRF, BUESIY 5-umsl AT Neo 1 [F T
Pag 1T RS RIVIRIG 23, FHES 14 5"-0ms ] AT
Spe 1 BRI VERGVIN Ao N Pag T F Spe T FR
il P P9 Ut BT P A 22 MRS [, BT DX 24k 1)
AtELHYPRP2 B4 47 )itk 47 1 43 L W01,
Nco 1 fil Spe 1 WYX pCAMBIA1302 JFik 2%
PRHEAT 7Y . #E—2DH] T4 DNA &4 %
FH B BOMBA R B, 1k DHSa &3z 28540
JUE AR 50 pg/mL RAREEZRAY LB Kigedk b
HEF TR G % o RARTG R PTME SEREE T I 7% PCR
WerE, RTLAY 4R 534 bp BYSCHE (K 3A), £F
RN KB IEW SO B AE T
AR G AT, 455 R A S TR
1Y) AtELHYPRP2 R:HI7EJ7 %) I 5 GenBank H1 %
SEIE S 2 —3

2.3 AtELHYPRP2-GFP 4 EFEHEEKA
BE

R R Rl pCAMBIA1302-AtELHYPRP2-
GFP JFhi ¢ AR 1H LBA4404 JEZ 25240, Pk
B ok, AT PCR G, 4550 A4

B ARG & (8 3B). X% IE B AR T
W SE RESEATY ORI TR, SR B A A v 22
M 95 TCTA it i AT AL S Ak, KR Gead iyt
ATEMIN 1 mg/L 6-BA., 0.2 mg/L NAA ) MS 4
FRIEPIEREFE 3 do KRG FRA M R AME RS A
4 500 mg/L Cef, 25 mg/L HmB. 1 mg/L 6-BA.
0.2 mg/L NAA fi) MS 1537 3k rh gE AT B 15 3%
R4 1 AMARRKE@GAL, Kl H %
FIHRIRE SR h i T AR 3R, 20 d JRark
2, RIGEEE N 0.1 mg/L NAA i MS 1537 3%
AR . B E AR AR BIR G AL, KRE
AT AR YEE .
24 HERBEENSFEE

KM CTAB i MNHAMI %R B HUiEag s Ak
DR R B [ 4] DNA, #E4T PCR %58, 4%
R TR AR A 6 MR 5 A AtELHYPRP2-
GFP ¥ %3 (K 4A). M 6 ¥k AtELHYPRP2-
GFP ¥ 5B (43 lan 4 R T1, T2, T3, T4,
T5. T6) M- A #EHU M RNA, #17 RT-PCR, %5
RF AL I W] LI 3R 3K 742 mRNA (& 4B).
i1 Quantity One HRAFX % It U #E v H 13
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S LRI Actin D B9%E 5 KE AT 43 1.406 25, 1.609 8, 0.598 3, 2.4854. 1.4869 Fi
Br, IHLAPI B LA AR AR SE R pR &R v H Y 0.507 7. M 6 #%%E 3 PRI R Hh R B 5 PRARICE R
FER AN RE e, 25 R WORE R R 1-6 h F13E4T Western blotting EJE /34T , 45 5 i /R 7E 3%
AtELHYPRP2 & [N 1y AH Xt 3% ik & 7 5 A 5 MRS R R AR RS R IR H WA (& 5),

A bp MCK 1 2 3 4 5 6 7 8 9 10 B bp MCK1 2 3 4 5
2000
1 000
730
500
250

100

3 pCAMBIA1302-AtELHYPRP2-GFP #{L XIA#T & DH5a 4ffl (A) RKRITE LBA4404 ff1 (B) HIE
EPCRETE

Fig. 3 Colony PCR of Escherichia coli DH50 and Agrobacterium tumefaciens LBA4404 transformed by
pCAMBIA1302-AtELHYPRP2-GFP. (A) Colony PCR of Escherichia coli DH5a. M: DL2000 DNA ladder; CK:
negative control; 1-10: different colonies transformed by ligation product. (B) Colony PCR of Agrobacterium
tumefaciens LBA4404. M: DL2000 DNA ladder; CK: negative control; 1-5: different colonies transformed by
pCAMBIA1302-AtELHYPRP2-GFP.

ACK1 2 3 456 7M bp B CK12 3456 WMCKI1 2 345 6 W

4 AtELHYPRP2-GFP ¥ ERF HEH) PCR # il & RT-PCR 2 #f

Fig. 4 PCR identification and RT-PCR analysis of transgenic tobacco plants containing AtELHYPRP2-GFP. (A)
PCR identification of transgenic tobacco plants. CK: wild-type tobacco plant; 1-7: putative transgenic plants; M:
DL2000 DNA ladder. (B) RT-PCR analysis of transgenic tobacco plants. CK: negative control, without template; 1-6:
RT-PCR of Actin gene in different transgenic tobacco plants (T1-T6); W: RT-PCR of Actin gene in wild-type tobacco
plant; M: DL2000 DNA ladder; CK'": negative control, without template; 1'-6": RT-PCR of AtELHYPRP2-GFP in
different transgenic tobacco plants (T1-T6); W': RT-PCR of AtELHYPRP2-GFP in wild-type tobacco plant.

M T T6 ™ T4 T2 W
—— T AtELHYPRP2-GFP

S 4 G G @ @ Large subunit of Rubisco

5 AtELHYPRP2-GFP %% £ [E [AE Y Western blotting 5347

Fig. 5 Western blotting analysis of transgenic tobacco plants containing AtELHYPRP2-GFP. M: PageRuler™
Prestained Protein Ladder RDM604; W: total protein of wild-type tobacco plant; T1, T2, T3, T4, T6: total protein of
different transgenic tobacco plants. Top panel: Western blotting analysis of AtELHYPRP2-GFP expression in
different transgenic tobacco plants. Lower panel: Rubisco was adopted to show the loading amount of different

samples.
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25 KRERRESH

N T K AtELHYPRP2 HE R X B 5 95 JFL A%
PIPTPE, VIECER 1 AN [R] 4 35 DR A0 2 bk 3R RO
[Fi) B A A 0 B AN AR ] — A7 . /N A ] 1Y
MR, TR, SSREREGE S dE
S £ R e 4 Y a5 LA 40 B 2 T IR A
0 A O G b S PR B B e R
Y LR RV B B AR AT (8] 6). X ULITRE G
H AtELHYPRP2 JE PR 1) i 55 DR R w0 R AR XS 2R
WHAWH B MY [, WREEEYE 8 d
Ja ISR BEEE K/ NHEAT T B it 0, 453 B
it T R0 B ) SR SR B B /N B AR R R, HL
BAEGI325% (8 7). T AtELHYPRP2
HEHEFBKEEDREEN LR, N6 tkiEIH
PRAET S T1, T2, T4, T6 MUFERBEFT AR
BRI, 8 d MR YIEM . 4588
/N, AtELHYPRP2 IR 33K &t & (M B | |

&l 6 AtELHYPRP2-GFP #EFEIREX FREE I

Fig. 6 Resistance of transgenic tobacco plants containing AtELHYPRP2-GFP to G. fujikuroi. W1-W3: leaves of

T R IR BE B /N T 2% 3k 2 IG5 R TR
(H 8),

BT RMR Y7 8 Ha 00 IR B O, B IR
BER Y 2 d 5 G i R RN B A AL e R A
DAB "Rt 0, 4 85%Z BEit 25 M4 £ 5 H]
HlE R WER ., g5RER, FBREEET R
Y7 AT Y IR L RR G B, U8 BH P IS W] 3
B HyO, RS R, SIEMBUZN (K 9B).
T Y A4 R0 B 4R G o 5 R AR TR TR AL
PR I, SRR A T IOKF 1 HL0,
R, AResl R (B 9A). AT kil
UL m A 2 LA IR, KRB AR e 2 d IS 1Y
e B DRURIE AR TR Bt AE S B i €5 1 h,
58 L Wb 7S e DR v 422 e o7 50 ) T 40 i 14
IRBEAR 0 L0 B A= R R R, R R AR IR B
B, T A A i A5 G o7 A5 B S A 2
A RYH (B 10),

different wild-type tobacco plants; T1, T3, T6: leaves came from different transgenic tobacco lines. (A) Bar=1.25 cm.

(B) Bar=4.2 mm.
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=050
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§ 03}
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0.0

* 3%

T

AtELHYPRP2-GFP CK

7 FEEFELEE AMELHYPRP2-GFP 3£ F HE
RHSRMEN F ESREBX DR ITFES R

Fig. 7
spots on leaves of transgenic tobacco plants harboring
AtELHYPRP2-GFP and wild-type tobacco plants after
infection with G fujikuroi. Data were recorded 8 days

Statistical analysis of the sizes of necrotic

post infection and were shown as the x+s of three
replications. AtELHYPRP2-GFP: transgenic tobacco
plants; CK, wild-type tobacco plants.

T4 T2 T1 T6
A

B8 [ AtELHYPRP2-GFP %% £ A 1R B #k & X 77
EEMRM

Fig. 8 Resistance of different transgenic tobacco lines
containing AtELHYPRP2-GFP to G fujikuroi. T1, T2,
T4, T6: different transgenic tobacco lines.

9 FEBHRERE H,0,RRKTH DAB L&
Fig. 9 DAB staining of H,0, accumulation after
infection with G fujikuroi. (A) Leaf of wild-type
tobacco plants. (B) Leaf of transgenic tobacco plants.
Arrow pointing to the infection site. Bar=1 mm.
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10 MEFEERSHENERE

Fig. 10 Observation of cell survival by trypan blue
staining. (A) Leaf of transgenic tobacco plants. (B)
Leaf of wild-type tobacco plants. Arrow pointing to the
infection site. Bar=0.5 mm.
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FEAERLL O E A, Ui AtELHYPRP2 I 1E
i RS e g i = I BB U 8057 Y ey e WAIEAll
Mo, JFH FEAAETFAfEES (B 11A-1).
THAb, BT ISR B S (0 543 A7 TSR PN T
R R 38 1) 20 A R A L, T B, 1 A ] BB A
HETHNERSZ ., CHMEEB, DIRL, AZII
B AT AT A0 A AR P ) R e [ 3%
2218 ARSI AZIL & TR — R
AtELHYPRP2 £& 1 B AT LA 43306 31 41 M e 1 , Al mf
REE N TR S . 5 ILAH ) , 75 pCAMBIA1302
23 AR AR L R R GFP G AE T4
Aifarh (& 11J-L).

2.7 AtELHYPRP2 FIAE RIS T+
KEERIEBF G

RT-PCR 45#.3W|, 7€ AtELHYPRP2-GFP
REILPR B, 5 SAR FIEHY PRI FEH AR
TR ILE AR S, PR3, PRS LA K TS
K- SEFAETAZE AR (B 12A), Ui A
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JHR T AtELHYPRP2 55 R 2 M 6 3k RS 52 % (F 12B), Ui AtELHYPRP2 J£H7E SAR
M R G AR BU e i RSN L R R G HA—EWMER . fERYsesmt, R4 PRI FI
5d J& , ALELHYPRP2-GFP % 3 PR 0 55 9l (= i PR5 FEASIR)EF AL RUXT BN R G i 3
FH 34 PRJEIA (14 23k 7K1 45 8 A AU A 4= e KR —E 25 12B 2., 4 3kiB), H
RAAHZEA KR, AR LI RERM T, A HEE AR T 5 FE R R R (K1 12B 1 6.
KBS PRI FI PRS HEPR (1) 38 35 F 4 1A LU i A4 Y 8 VkiH).

200 um

200 pm 200 pm : 200 pm

400 um ff 200 um 100 pm

11  AtELHYPRP2 & B 89T 40 A £ (i

Fig. 11  Subcellular localization of AtELHYPRP2. (A-F) Root transection of transgenic tobacco plants harboring
AtELHYPRP2-GFP. (A, D) Fluorescence of GFP. (B, I) Fluorescence of PI. (C, F) Merge of A, B and D, E,
respectively. (G-I) Longitudinal section of root of transgenic tobacco plant harboring AtELHYPRP2-GFP. (G)
Fluorescence of GFP. (H) Fluorescence of PI. (I) Merge of G and H. (J-L) GFP fluorescence in transgenic tobacco

plants transformed by empty vector.
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Fig. 12

Influence of AtELHYPRP2-GFP to tobacco PR genes related with SAR. (A) Basal expression level of PR

genes. CK: negative control, without template; 1-2: wild-type tobacco plants; 3—6: transgenic tobacco lines. (B)
Expression level of PR genes after G. fujikuroi infection. CK: negative control, without template; 1, 3: local wild-type

tobacco leaves infected with G fujikuroi; 2, 4: distal wild-type tobacco leaves after infection with G fujikuroi; 5, 7:
local transgenic tobacco leaves infected with G. fujikuroi; 6, 8: distal transgenic tobacco leaves after infection with

G fujikuroi.
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