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K NPRI BRI KK, Y08 SR YRR IR SO, . [ D51 ] SR PCR 73 . DNA 7
RT-PCR DA BOK A RRUSRME S 50710, [ 421 ] S R0kl T npri-2 4G 575K, RINGLIK NPRI %H
Tk TP A RN 30% 47, TG HXIKAG IR I BUSEREN . [ 4518 ] npri-2 866 5 ik —20
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Identification and Salicylic Acid Sensitivity Analysis of
Arabidopsis Mutant npri-2

REN Jie'?, WU Jia?, ZHANG Zhaoli*’, QIAO Juxiang', WANG Yunyue', YANG Hongyu’

(1. Ministry of Education Key Laboratory for Agrobiodiversity and Pest Management, Yunnan Agricultural University,
Kunming 650201, China; 2. Department of Life Science and Technology, Kunming University, Kunming 650214,
China; 3. College of Forestry, Southwest Forestry University, Kunming 650224, China)

Abstract: [ Purpose] NPRI (nonexpresser of pathogenesis-related gene 1) is a key regulator of
SAR (systemic acquired resistance) in Arabidopsis thaliana. SAR is an effective innate immune re-
sponse that provides protection against a broad range of pathogens. Numerous studies have revealed
that NPR1 as a salicylic acid (SA) perception chains together extracellular SA signaling and intracel-
lular resistant reaction. Mutant npri-2 is one of the materials for studying SA signal transduction
pathway in Arabidopsis. The objective of this research is to screen out homozygous npr/-2 mutants,
detection of NPR1 gene expressional level in homozygous mutants and identification of the sensitiv-

ity of mutant seedlings to SA. [ Method] PCR amplification, DNA sequencing, quantitative RT-
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PCR detection and SA sensitivity analysis approaches were used in this study. [ Result] The homo-

zygous nprl-2 mutant was obtained. And the dramatic reduction in expression of NPR/ in the homo-

zygous nprl-2 mutant, to about 30% of wild type plants has been found by qRT-PCR detection. Com-

pared with the wild type, the sensitivity of homozygous npri-2 seedling roots to high concentration

SA was decreased. [ Conclusion ] The homozygous mutant of npri-2 can provide the material for

further research.

Keywords: NPRI; npri-2; homozygote; salicylic acid sensitivity

NPRI (nonexpresser of pathogenesis-related ge-
nes1) 3 K 76 A8 9 19 2R G2 R 15 BT (systemic ac-
quired resistance, SAR) 1 JCHEA/E ™Y, SAR
RAFFE TR . DORREAHCH F (pathogenesis-
related proteins, PR) FRik NHFHIER S 1GHTME, T
T2 KPR (salicylic acid, SA) 15 555 #1050,
CAO S5PIE 1994 4F43B5 5) 1 bR Z KHIR-2, 6-
S M F (2,6-dichloroisonicotinic acid, INA)
Tk AR T nprl ZRAERR, ZAHPRAS BEXT 45 FP
SAR i WAL BSUH I SO . RS NPRI A3
T ZRAMBEEY, JF RO KAG R A T 1
PURAE 5 T8 B bR L R . R, FE¥E MoK
WG 5 % iRt nprl R2— 1 EER
SR EL, AMFEXTZA: EMS (ethylmethane sulfonate)
WAL IT npri-2 5828 AR A 4l G AT T K
M, SRIGFIFH qQRT-PCR AKX} NPRI JEH Fik K
SEHEATINE , I KA R USRI 0 DL HIE
Rit— 58 NPRI S HANERBICR, DL
KGR T iR Y REIF IS b gn b )

1 MREE%

1.1 YRR

W= R FEIT (Arabidopsis thaliana) "N Colum-
bia (Col-0) Y . npri-2 587540 H 25 [ Lehle
seeds 4], A Col-0 AEBAIT 5. FhF AR
BATHFR IR 10~15 min SFATR I KEK
Y 3~5 WK, WP RE T R R R A [ A
Murashige Skoog (MS) #5534 I, 5= L para-
film £ RS H, & T 4 °C KA 2~3 d AT
fRab 3, SRJFE A 12 hEHR/12 h B . 22 C
POGIRIEFRAR . HigR 1 G, M B AR
P VOEFR L) VUEA) Sy 2:1 /NG, R
KGR R i A B & s R,
3dEim R, R I AR R T i R
B FNER AR, T /KA PR AUk 1 5 1 40

BT R T8 T &4 28 umol/L /KA IR A MS 5 5%
b, TR EERSE, DM IWEAR I KRS, 4
R R JEIREREZ) 50 umol/(m*s), 12 h
T 12h B, AR 60%~70%, R 22~23 °C,
1.2 FE[KZH DNA $2H

it Edwards VEFEHL: ML T AR bR L 55 B
M 1~2 H, BT 1.5 mL 0508 h RS
I JIA 400 pL %) Edwards $2BURHITESS 12 000 1/
min Z.0, FIEFHBHRAEERS), KAEE-20 C
JE 5~ 10 min, 12 000 t/min®.0> 5 min, JLIE
FH 70% 08 1 IR, fES ST, T 20 ~
50 uL KK, —20 °C 1R-A74 o
1.3 BRIk E

npri-2 R ZALAE AR R LR £ T (ethyl-
methane sulfonate, EMS) i 75 1) 5 R AR AP 78
nprl-2 BZA8 S HE, #WIT NPRI SEE519): 5'-A
GACTCTTGCCTCTTAGTGT-3"; 5-GAGCGAAA
CTATATGACGCC-3'. S LigHEs A=) T7%
HIRAF AR, P47 PCR N, BUEHHEE I A
vk, DNA Marker & Biomed 2 &) ) BM2000+,
HUKG, BHEMTR AU, BRI life A
RS EII R 45 3R 55 Il F 91 A 7 LR
1.4 PGSR €= PCR

FIFH Trizol 42 R ITH LA RNA, g
YR (NanoDrop 2000 Thermo Scientific, USA)
I 78 W BE J2 ODogo/ODogo LR, I FH BRI WH BRI
FL KR RNA 58384 #% 88 HiScript I1 Q RT Su-
perM.ix for qPCR (+gDNA wiper)(Vazyme, R223-
O1) VAR, Kl RNA 3% 5 i cDNA, 33
RS2 R E MA 90 uL Nuclease-free H,O fifi £7-7F
—20 C vKFE# o SERT 2 & RT-PCR & |
A QuantiFast® SYBR" Green PCR Kit i 5] & (Qia
gen, Germany) 7£ LightCycler” 480 II %!5% ¢ & &
PCR 1% (Roche, Swiss) T/, LA 18 sSRNA
BERNZ:, BRI 3 IR,
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2.1 TR SFNAG R e

nprl-2 ;) EMS /5 A8 G EL 5 e 58 A8, FE AR
S BT BETE18, npri-2 BS540 2 K R
575 bp; WRIGHEHL T 9 NAIE] npri-2 ZRAE R
ZM 1 DNA, HPFES ikt PCR Y1, =
VI FH B M B FL KA, 25 SRARE T 9 AT

P YE A (B 1), YIRS, #5417 DNA BJE T
SIRIIE (B 2),

B 45 e AE TAIR B 5 NPRI R 7
GIFATXFLE, ZEHRIR: npri-2 SRABREIES 152 4
ML G AR T A, BRI AE A 2R TGC
AL R AR TAC, 546 npri-2 It Az i) fi 5
AR (1 2)M, RIS RN R npri-2 W24 AR 4l A
& (& 3), RAF4EE ) npri-2,

7: M. BM2000+ Marker; WT. Bf£EHL; 1~9. 9 NAS[E] npri-2 #R R o

Note: M. BM2000+ Marker; WT. wild type; 1~9. nine different strains of mutant nprI-2.

1 npri-2 REN S KA PCR I8
Fig. 1 Amplification of mutant segment in npr/-2 plant by PCR

001050 GGCCTTAGAG GGAGATGACT CCAACAACAC CGCCGCCGTG AAGCTCGAGC
051-100 TTAAGGAGAT TGCCAAGGAT TACGAAGTCG GTTTCGATTC GGTTGTGACT
101-150 GTTTTGGCTT ATGTTTACAG CAGCAGAGTG AGACCGCCGCCTAAAGGAG

151-200 TTTCTGAATA GCAGACGAG AATTGCTGCC ACGTGGCTTG CCGGCCGGCG
201250 GTGGATTTCA TGTTGGAGGT TCTCTATTTG GCTTTCATCT TCAAGATCCC
251300 TGAATTAATT ACTCTCTATC AGGTAAAACA CCATCTGCAT TAAGCTATGG
301-350 TTACACATTC ATGAATATGT TCTTACTTGA GTACTTGTAT TTGTATTTCA

351400 GAGGCACTTA TTGGACGTTG TAGACAAAGT TGTTATAGAG GACACATTGG
401-450 TTATACTCAA GCTTGCTAAT ATATGTGGTA AAGCTTGTAT GAAGCTATTG
451500 GATAGATGTA AAGAGATTAT TGTCAAGTCT AATGTAGATA TGGTTAGTCT
501-550 TGAAAAGTCA TTGCCGGAAG AGCTTGTTAA AGAGATAATT GATAGACGTA
551575 AAGAGCTTGG TTTGGAGGTA CCAAA

2 npri-2 RZE F BN F LR AR SR AT
Fig. 2 The sequencing results of mutant segment in npr-2 plant
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Fig. 3 Identification of point mutation in npri-2 plant
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2.2 AERAAK npri-2 T NPRI FE R HIR L KT
Lialll

i 13 K F 26 6 SE ) 5 PCR X npri-2 4l
RAF PRI MR NPRI 3R B 22 38 B b7 20 M1 &
. RAMKRAS G, NPRI KL EK k8 B T
(% 4.
2.3 RARGRR KA IR U A 5

NPRI TEAY) R GESAT DU T b R AE
FHE o FHLE B AT ELAEE R, NPR1 & FH0AH
KGRI SZ AR, 38 RS2 R KR 1A
GOk SR A G HE N (PR) A6 ™9, Ak
NPRI 7% )5, FARRXS K AG R 0 U PERE AR . ]
FH i e BE KA TR A 0 me TF AR AR R e, A
WKL RS TR T3 A T3 KA R I MS 15 573
I, BRI TG AR A KAFOL, LA T ff o84
TRXT KA R R [ 224 o K npre1-2 S5 AR R
P RIRDFIE T3 28 umol/L ZKAZTRIVEEFEIE |-,
20 d A USRS P A ULy i A 32 B B A, i

nprl-2 7R B AL K S IRE B (B (IR TP A
A, BUHARKHH R TP AR (1515, R 1) B
SRR npri-2 A5 AR AR KRR T
K NPRI FEERA & RS R,

NPRI JERFIEE

NPRI gene expression

fisga syt npri-2 AR
WT npri-2

TE: *FIRZ TR 1% W E K
Note: ** indicates significant difference at 1% level.
4 FFHERIAN npri-2 L (RS NPRI1 EEFRIEE

Fig. 4 Expression of NPRI gene in wild type and
nprl-2 mutant plants

e a) BRI EAR & SA MREFR3E LARAERAEIL; b) npri-2 SIEFEARE SA MBS LRARIEDI; ¢ npri-2 HIH#E 7 28 umol/L SA fKE
Fedk PR RAENL; d) BPAE UL AE T 28 umol/L SA RS FRIE FARAE K.

Note: a) root growth of WT seedlings on medium without SA; b) root growth of npri-2 seedlings on medium without SA; c) root growth of npri-2 seed-
lings on medium containing 28 pmol/L SA; d) root growth of WT seedlings on medium containing 28 pmol/L SA.

B 5 FERS npri-2 R3T/KFELAERME IR (Bar=1 cm)
Fig. 5 Response of wild type and npr-2 seedlings to salicylic acid treatment

R1 KGERAERFERS nprl-2 REFREKKE
Tab. 1 Length of roots in wild type and npr/-2 mutant plants treated with salicylic acid

T2 plant type

Kb treatment

HR K /em length of roots

B4 B wild-type
npri-2 F37% 4K mutant of npri-2

HKALFE untreated
ARALFE untreated

3.448+0.566 a
3.137+0.664 ab

B4 B wild-type
npri-2 F7 4K mutant of npri-2

TR IR AL HE treated with salicylic acid
KR AL L treated with salicylic acid

0.802+0.035 Ac
1.731£0.050 BC

e FS A RN FRERORZZ T EIL 5% BFEKT; RRKE FREORZFEIK 1% W8 KT,

Note: Different lowercases within the same column indicate significant difference at 5% level; different capital letters within the same column indicate

significant difference at 1% level.
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RIS B TR K IR 5 i T
A nprl-2 SEAREAR, VAR, 34T T SEm)
¢ 1 RT-PCR LA 7K A7 i S v 2 5 52 6
ER IR G RARK npri-2 vh NPRI RER ik
R N, IF BRI K I ) U
B ERER, NPRI EHHSA 2 MESFINE N -E M
HAELZEFER, BN K ) BTB/POZ FlH 5 1) 4
EHER LW, npri-2 RAERSEERHEAEL
SER s, R (150 ZALRRIRAL) 28742 H
fi% &R (400 ZIEMR), SFHENEHT, hE
K194 NEIER C A BILZ (1) 7K W8 32 1A 1
RABEEA", CAO ZEFFTEM . nprl KA
PREAT X SN = W B (5 mmol/L) kA7 IR Bk )
R, AR nprl RARRIGEEDIRE N REATEL, (H
WA R A KRN R ., ARSI
npr1-2 5EA5 AR EY A BUFD R AP T 1% 28 pmol/L
KGR MS H, FEFEHESR 20 d, RIKFIRIT
il T AR A, H npri-2 A ERAGZ 0
R R B AR TR AR, FRAT T nprl-2 27E 1K
X KA RRIBAZ i, BT VR A S
SOy T KA R ) SRR R AR o
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