WAL 2020,46(4):12 - 18 Plant Protection

m R #H &
Research Reports

LinfES1ESEEEF OsEILG6 iz
IKFEITEER R

REMAT, KBRA", KEH, AW
Ch AR R B BFTEIT . I P B R T S JEs 100199)

HE  #EsA(rice blasO A KABGAEF LR T EFHREZL—, RAMEALERNGEZENBERGT LA TEZE L,
HRAYALS EINS/EIL F%ARERRBRIEFTLELETLER, AFFLKA RNALHARIER OsEIL6 A5 5K
FGRAG B B o AG IR TR AR Fe it A B R R AR M 45 R AU, OsEILS KA AS B H Ak £ oo b 23 FRK.
B A A LR LT, KAG OsEILS LKA & An 5 A BB TG394 AR ML A F 5 K BF R £ 2% RT-PCR 4 R 4
Y& ,OsEIL6 44 435 % TS TH A A& B P OsACOL F= TH 12 5 4 F i 4245 OsERF063 #= OsERFO073 #5
HERPFTH., EBREAMARINZERZA T RGmR., OsEIL6 Bk & F ROS & Rk Z2AFLLAR
OsrbohA #= OsrbohB 89 &£ 23R 2 T, £z A R T BT H v ROS 94 R ABE R BRAGERBEE ., KR
LRWEA Y Tt —F BF OsEILS 2564 LI 13 5 44 F & Z2A-F 09 RAGHAG I8 % BB U] o

XERIE O RAE; BB FmE; T OsEILG

mESES: S432.1 XEARIRAES: A DOI: 10.16688/j. zwbh. 2020153

OsEIL6 is involved in regulating rice resistance to Magnaporthe oryzae
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Abstract Rice blast is one of the most destructive rice diseases. Understanding the function of rice immune re-
sponsive genes to the blast fungus Magnaporthe oryzae is essential for effective disease management. Previous re-
search revealed that ethylene-insensitive 3 (EIN3) /ethylene-insensitive 3-like (EIL) gene plays essential roles in
plant defense responses. In this study, we investigated the role of OsEIL6 in rice resistance to M. oryzae. Expres-
sion of OsEIL6 was significantly induced in rice after infection with an incompatible blast isolate C9240. Silencing
of OsEIL6 in transgenic rice enhanced plant susceptibility to M. oryzae. Quantitative RT-PCR assays showed that
the transcript levels of OsACO1 in ethylene biosynthesis, and two key downstream genes, OsERF063 and
OsERFO073, in ethylene signaling pathways, ware down-regulated in the OsEIL6-RNAIi plants. Subcellular locali-
zation analyses showed that the OsEIL6 protein was localized in the cytoplasm of rice cells. In addition, the ex-
pression levels of OsrbohA and OsrbohB, two key genes for ROS biosynthesis, were down-regulated in the Os-
EIL6-RNAI plants, suggesting that OsEIL6 may mediate rice resistance by affecting the ROS production. Our
findings will contribute to further understanding of the mechanism of OsEIL6-mediated resistance to M. oryzae.
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Table 1 Primers used in this study

GIL/ RN NAGERZIE 2T (GRS B 51 F51 (53" &
Primer name Forward primers Reverse primers Purpose
OsEIL6 ATGGACGACAAAGGCAAAGCC CTAATCCGAGCTCGACCCCCAG OsEIL6 3£ 5

PYBA1132-OsEILG GAGCTCCACCGCGGTGGCGGCCGC

GATAAGCTTGATATCGAATTCATC-

OsEIL6 . 41 Jitd %€ {7 & 1Ak

ATGGACGACAAAGGCAAAGCC CGAGCTCGACCCCCAG g

DRTVaHAOEILs  TACGCTGGATCCCCGGGTGAGCTC  ACGATCTACTCACTTAGCGGCCGC  OsEILG BB 32 35 2R 1A
: ATGGACGACAAAGGCAAAGCC CTAATCCGAGCTCGACCCCCAG Fiy e

OsEIL6-qRT CGACCTGAAGAAGCGGAT TCCACGATGCCGTACACG OsEIL6 H&BE T BRASCR A

OsACO1 GCAGGTACAAGAGCGTGATG TGCCAGGGTTGTAGAAGGAC OsACO1 $£ R 33k A

OsERF063 ACGTGATGGACAGCCTCCTC GGGAAGTCTGAAATGGACATG OsERFO063 J: P8 3235 K6 il

OsERFOT3 AATGATAATCAAGGCACCAC ACCCGAATAAGTGTTGATAAC OsERFO73 3P 3255 K il

OsrbohA TTCATCAGCAGCAACAAGGCC TGCTGCCAGATCTCGCGGAG OsrbohA 3 P23k Kl

OsrbohB TACTTCTACTGGGTGACGAG TCTTCACACTAGTTCCCGAC Osrboh B 3 B335 K 1l

Ubi-qRT AAGAAGCTGAAGCATCCAGC TGCTGGACCCGACTCATCATA KHE W 28 R Ubiquitin 3

A A

1) RILRER S5 M YL - Not1: GCGGCCGC, EcoRT: GAATTC, Sacl: GAGCTC,
Underline sequences are cleavage sites of restriction enzyme. Notl: GCGGCCGC, EcoRl: GAATTC, Sacl: GAGCTC.
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131994 1 L BRI ddTLO #6575 20 L. qRT-
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a: OsEIL6 /Y FRIEZAIRE 5 5 b: OsEIL6-RNATEAR I EEFYUIRER: cHild: OsEIL6-RNAARFER B B B A R ARG S m R vt Wi
FIHF0.5% Tween-2024 23 1% HR, AR E/ANIRO1-1F1C2400 11 B BN IS4, RNAI-3. RNAI-SFIRNAI-64 OsEIL6-RNAHAK I3~ Hk
Fo MHXTBMEZEQR) HHAHXN KR, KM GraphPad Prism#F{ 72 % Jj 243 HrfDunnett 5 8 L5, RZELZRIRHEDR, ***REKP<0.001.

TH

a: Expression of OsEIL6 induced by M. oryzae; b: Relative transcription levels of OsEIL6 in its RNAI lines; ¢ and d: The phenotype and lesion area of
OsEIL6-RNAI plants after spray inoculation. Seedlings treated with 0.5% Tween-20 served as mock control. Seedlings treated with M. oryzae isolates
RO1-1 and C9240 in experimental group. RNAi-3, RNAi-5 and RNAIi-6 are three lines of OsEIL6 RNAI plants. Relative quantification was calculated
based on comparative threshold (2-2°") method, and one-way ANOVA with Dunnett’s multiple comparison test was performed by GraphPad Prism;

error bars represent the SE, and *** indicates P<0.001. The same below

1 OsEIL6-RNAi ¥E E 4 B3t f5Em E hiE e 55
Fig. 1 The reduced resistance of OsEIL6 RNAi plants to Magnaporthe oryzae
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: . pYBA-1132-OsEIL6
Fusion protein vector OsEIL6

HPYBATI32RIPYBAT132-OsEILGFALKRE AR TeiA, 18~24 h)m R F 3L R A BABIWEIFAME, FAR=10 pm

PYBA1132 and PYBA1132-OsEIL6 were transformed into rice protoplasts which were imaged using confocal microscope after 18-24 h. Scale=10 pm

2 OsEIL6 7E7K &R £ Bk A9 0 20 A 7E L
Fig. 2 Subcellular localization of OsEIL6 in rice protoplast
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Wild-type rice “TG394” and the different
lines of OsEIL6 RNALI plants

Wild-type rice “TG394 and the different
lines of OsEIL6 RNAI plants

Wild-type rice “TG394 and the different
lines of OsEIL6 RNAI plants

a: OsACO1FEOSEIL6-RNAIKE R i 5K 15 UL; bfile: OsERFO63ROsERFOT3HEOSEIL6-RN AT A A i 235 1 1L
a: Expression of OsACO1 in OsEIL6-RNAI transgenic plants; b and c: Expression of OsERF063 and OsERF073 in OsEIL6-RNAI transgenic plants

B3 ZWEiEERCEBETE OsEIL6-RNAI i #k P HIRIZF R
Fig. 3 Marker genes expression of ET pathway in OsEIL6 RNAi plants
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Wild-type rice ‘TG394’ and the different
lines of OsEIL6 RNALI plants

a: OsrbohAZEOsEIL6-RNAF R H B FIRIEIL; b: OsrbohBIEOsEIL6-RNAEARH I FiB B M. *RFEP<0.05, **fLFP<0.01
a: Expression of Osrbohd in OsEIL6-RNAI transgenic plants; b: Expression of OsrbohB in OsEIL6-RNAI transgenic plants. * indicates P<0.05,

** indicates P<0.01
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Fig. 4

&2 LCMSHERSH OsEIL6 BEEER
Table 2 Summary of OsEIL6-interacting
proteins identified by LC-MS
J PR R
Annotation

Core histone H2A/H2B/H3/H4 domain

containing protein, putative, expressed

FEH 5

Gene locus

LOC_0s01g05630.

—

LOC _0s04g38870.3  14-3-3 protein, putative, expressed

receptor-like protein kinase 2 precursor,

LOC_0s05g07740. 1 .
putative. expressed

LOC_Os0544930. 1 receptor-like protein kinase, putative, ex-
pressed

WRKY29, expressed

OsFBX441-F-BOX domain containing pro-

tein, expressed

LOC_0s07g02060.

—

LOC_Os12¢27750.

—

ubiquitin family protein, putative, ex-

LOC_0Os10g34960.

—

pressed

LOC_Os01g66860. 4 serine/threonine protein kinase, putative,

expressed

LOC_0Os04g47220.

—

aquaporin protein, putative, expressed

VQ domain containing protein, putative,

UL (OsDERA00; expressed(OsVQ31)

—

3 g
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OsERFO73 ()35 5 2 0 3 N B, BRI i fi ik
W5, KW OsEIL6 25T L5 5% 701 E

The expression of OsrbohA and OsrbohB in OsEIL6 RNAi plants
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