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Functional analysis of disease resistance gene ZmMDR]I in maize
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(1. College of Agronomy, Henan Agricultural University, Zhengzhou, Henan 450046, China; 2. State Key Laboratory of

High-Efficiency Production of Wheat-Maize Double Cropping, Henan Agricultural University, Zhengzhou, Henan 450046, China)

Abstract: Using qRT-PCR, luminol-based chemiluminescence assays, and maize protoplast subcellular localization, we
evaluated the resistance of the Zmmdr1 mutant to southern corn rust and corn leaf blight and analyzed its immune responses.
The results showed that in the Zmmdr! mutant, the nucleotide at position 1997 bp of the ZmMDRI gene was changed from G
to A, resulting in premature termination of translation. After inoculation with the pathogens causing southern corn rust and

corn leaf blight, the leaves of Zmmdr! mutants showed significantly more spores and lesions compared to wild-type plants,

indicating a marked reduction in resistance to both diseases in Zmmdrl mutants. ROS levels following treatment with F1g22

were detected, and ROS production in Zmmdr]! mutants was found to be markedly lower than that in the wild-type. After

pathogen inoculation, the expression of the key immune-related genes ZmrbohD and ZmPRI was analyzed, and the

expression of the two immune marker genes was found to be significantly reduced in Zmmdrl mutants compared to the

wild-type, suggesting that ZmMDRI plays an essential role in the immune response. Subcellular localization using a maize

protoplast system revealed that ZmMDRI is a plasma membrane-localized protein.

Keywords: maize(Zea mays L.); southern corn rust; corn leaf blight; resistance gene; ZmMDR1
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Table 1 Primers used in mutant identification
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ZmMDRI-R1 TCACCGCCCCTTGGG
1.2.2 RERHEMEIRMET

1) BHSME. R T EREN, BE
TR AEA L3 - 1 LRI 8 AN
5 3R AR AR R AN BT A U ARLR

2) AT RIF IS & S5 H . W E KBS T 85
BRI B 2 RS TR AT, KBE
MTEIFAE K F, TEREREE N1x108N/mL) 6+
B, M Rt L B AR T I
TFOREGMT), AYMmIIEEsREMR T, HHK
JE 34231044 /mL . 767 T BV N 3~4
W Tween-20, IEHNEFHRAEM A LRIE F. HH
1% 25 i W 10 T SR VT 2 S0 WG 1) 3~4 84 1) KA
BRI F o W8 5 1 R R R ARBCELAE26 °C AT



20 WA R K2R (A SRR 2EAR)  http:/xb.hunau.edu.cn

202642 H

MRN8 % TR R TEE 77, IR N6 ht
8 hEEs

3) AARARBUEE . (EHWEHEILR, WEEK
MR IR ARG, SRENERA .

4) BURES0 R B AR Al . (A EAAR N6 mm
T FLEUREZRFT S F K I B (REF 0 S 1), 20
TEHREE 1103, 1104, 1x105, 1105, 1x107/M/mL
TR G JEHREDNA . FHIREIDNAREA G —F4
2230 ng/uL, 1ENqPCRAEUMR FH T & & i I s
TERR 2R . SRAEBRN G 0 T KM (8 Fr /R A ) BEAT
DNAFRHL, [FFERHDNAMEE230 ng/ul. HRHAFEqPCR
PAFHICTE, &5 Ebrite i &S0 i g A
1.2.3 ROS3h A4

K & K AL 22 60t B A YR Zmmdr 1 98
BARHATIEVEE(ROS) S AT o 17 HL3 ~ 4 3
A KR — B0 B AR B R OK R Zmmdr 1 5828 8 oK
MR, fEAFTALARSRET B NE K NE BT
TSI ddHO ) B A BEARAR o, SR A6 T AR
AbEE, . AEFETERUE 3 25ddH0, FHEHAL-012
SR, RV E 1 hE, R4 I ANHRPZE MR N
fg22, SR EARFIRIddH0, FIF BEARACR:
MRIeES, B minkGill 1K, FFEEAEN60 min.
ol & o s 3 AR, (8 ExcelfE Bl LA G
KL (RLU)FIEROSH /K-,

1.2. 4 ZmrbohD= ZmPRIF & IKF-H )

1% 8 Trelief Hi-Pure Plant RNA Plus Kitif7 &
Ui B R B oK A S RNA, {8 F HiScript 1T RT
SuperMix ik 7] 5 & .cDNA .  PLcDNA AR 24T
qRT-PCREZH . LAZmEF o3 RAE NN S (#£2),
K F 2788CH 5 3 1 B B A2 B FN Zmmdr] 58 28 48 1Y
ZmrbohDF ZmPR 15 R A X R IE &

®2 WAEESKWERRISIH

Table 2 Primers used in qRT-PCR assay
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Fig.2 Resistance identification of Zmmdrl mutant to southern corn rust
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Fig. 3 Resistance identification of Zmmdrl mutant to maize
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