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 OE: KEEMRA IR A TRBERE TN AL R, TZ010 T&IOKRE- b, ™5 6 FE KR
AL, KRN R R VLV 4 f ™ K RV AR R 22— E AT 5 B0 = B 1A 7K R v AR 6 H s e
AT . BRI o 38 3 A SR 2H 43 BT KR A 2R 0 AR L SRR G 1 N AR 32 /KRS A A v AR 4 e ) B KR R ¢
WAL FLIRBO, Tkl 2R FAREE FFILE OsECH1, 1% OsECH1 EHA LK HFHREAHTRELT 0.
ZERFW] . OsECHI K 115 HAWIR IR (1 2 A AR R i (<745 K 3 PLN02874, J& T ECH . [l R BUfEK RS H A
0 oA s ANEEREN, Hip OsSECHL JENA Tk 1 b TeBedRiS OsECHL H: R 4 K I F ] I o 41 B R A e
HF TR, W AT B ARSI KRS ; 4 RT-qPCR 4R W% 5L 32 3k /K F X 7K R AU AR VS AR 28 b (2 e i S 25
RERW, KRG IR IE OsECHL H S /DK FEANR ISR LR B AR YL, DUER OSECHL K 2 3 Nk RS AN A VAR 48 1
HIf2 Y ;s OsECHI 85 [0 40 M 2 o7 T 40 A% b5 @i His-tag pull down 2047, & AT AES 5 MR EAHCE A EAE. 5
T A AR ¢ 2 1 70 98 T vATP-synt E ZEEH . Ricin-B FEHEH . 1AL A MM B lectin % . RT-qPCR 45 - W]
OsECH1 Xtix 5 Fpik I EAFREEM, &R Ni#t— LR OsECH1 BRI RefR fiBnl, FRERAN N T 1%
OSECH1 J 5 (1) 73 F HL il B8 S, oAy il — 20 MR /KRS 5 W AR 2 R 1) B AR L4 A6
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Functional Prediction Analysis of Enoyl-CoA Hydratasein Rice

SHAN Chonglei, SHAN Caomei, CHEN Lanlan, KUANG Weigang, LIN Yachun, ZHANG Lianhu’,
CUI Rugiang”

School of Agricultural Sciences, Jiangxi Agricultural University, Nanchang, Jiangxi 330045, China

Abstract: Hirschmanniella spp. are migratory endoparasitic nematodes which are parasitic in the root of rice. They are
widely distributed in different types of fields and have become serious parasitic nematodes to rice. The plant-parasitic
nematode Hirschmanniella mucronate is one of the most serious rice nematodes in Jiangxi, China. At present, breeding
and planting other disease-resistant varieties is the most economical and effective measure to control the disease. The
significant up-regulated OSECH1 gene was screened by transcriptome analysis of healthy susceptible rice ‘Bawangbian’
root tissues and susceptible rice ‘Bawangbian’ root tissues infected by H. mucronata. Phylogenetic analysis of OsECH1
and its homologous proteins showed that OSECH1 and other homologous proteins had the same structure, including the
same conserved domain PLN02874. And OsECHI1 belonged to the ECH protein family. Besides, five homologous genes
were found in the genome of ‘Nipponbare’ group and OSECH1 was located in Chrl. The full length of OSECH1 was
cloned and the recombinant expression vector was constructed by homologous recombination technique. Meanwhile, the
transgenic rice was transformed by GV1301. RT-qPCR was used to analyze the effect of OSECH1 gene expression level
on the infection of H. mucronate in rice. The results showed that overexpressing OSECH1 in rice could reduce the in-
fection of H. mucronata, while silencing OSECH1 in rice could significantly increase the infection of H. mucronata. The
results of subcellular localization of OsECH1 showed that the protein was expressed in nucleus. And the results of
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His-tag pull down demonstrated that the protein may interacted with five defence-related proteins. The five de-

fense-related proteins belonged to vATP-synt E protein family, Ricin-B protein family, catalase and B_lectin protein
family respectively. Meanwhile, RT-qPCR results showed that OSECH1 had regulatory effects on the five proteins. The
results would provide a basis for further understanding the function of OSECH1 gene, and for understanding the mo-

lecular mechanism of OSECH1.

Keywords: Hirschmanniella mucronate; enoyl-CoA hydratase; disease-resistant gene
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KRR A DR EENRIEYZ —, 2
2B T RKAE R L AR AT
R PRI, 3 2030 4F, KRS T R
Tz 25%. [t 0 P AR 0 bR e S R 21
(1) 5y BB, KRG E Lo —Fp 2 AR,
FHUA S AR IR B 50 B i e M B . KA
Az sz B Z R R G sE R, AR dUR 2
B AT Y Rk —, BiEREE
BB 1730123570, HIL, Bifsd ium E &
KRG AL P v ) — T A T A

IK RV R 2k HU — 2 A 2R T KA AR B 1 i 7%
PR N A7 AR 2 L, T2k HE I LK R AR DX A R
WA S5 W R B, b e
AR EDKFEFE X, Q) AR L IR L IdE . YO
TSR, ¥k BUA TR AU o E O kAR
FREG R CVEF 22K R 20, 1F AR 26 K 40
Wi, FEARR AN IER, 1 A P
o LR FEER KL MMIRTE, B E
i, FEL)ZMIRIEX B2, AR R It
EIERE M, H L0 FERBOKRE MR
. PREFEAE . BEIER | PRRFEMT. Ca
FEMGE R, A 11 PSR n] iR YK R
PR R 20 I W AR 2 R S 8 TP 45 7K R oA e
FEH A R R S

ARV R ETE TAEY, Sk A A 4% 1
560 AN/KFE AP IEAT K R AR G e 2 e
FE i B EOK R LA W EHET (R1S5),
[ X2 R 2k Bl 95 E T (RNI1SS ) FIA fEAp
e LM (R155) $EAT T R4 FE,
ZEORI CHIEME WA R IR A KA
( enoyl-CoA hydratase, OSECH1) AY—~JE A
0s01g0752200 ( LOC4324637 ) FKiki & [,
HIL, ZHEFERSSAURERL RNRYE,
588 1Y R AT K e P B P 2 — N B (A B 53 1 )
Wi, BT, ABFSELL OsECHL & KA A BF5E X
G, WPHEEHRR S AN e X H AR (kAT

WA RN 3RS OSECHT K& [ it i e ik K Bk
DRI B A0 e S R KR, i — 20 B OSECH 1 3 Al
(ITIRE, AHE— W5 K AP AR 4k HU 2 T HL
BLlE iy I

1 #MR57RE
1.1 ##

CHAHE KAFFP | it Rk #ik pCAMBIA-
1302, JF# 3k pET28a, 2 FHEAR pTf16. ARFT
® GV3101, RIFHTHEZ LA DHSa, KRR
M2k d ¥y o A S8 % R . RNAL 2k
pBWA(V)HS  J % 3 PR /K R i e DU A R
AR E AL
12 A&

1.2.1 OsECHI £#13 &% 45 ¥ 1E NCBI Hif
47 BlastP 8% OsECH1 1E45 FiB A 4 v i) [R] 95
. EIRMFYAZE (Panicum hallii, XP
025814293.1 ), MiA# ( Panicum virgatum, XP
039849084.1 ) . /I Kk ( Setaria italica, XP
004969966.1) . K ( Zea mays, NP 001150290.1 ).
5 4% ( Sorghum bicolor, XP 002458497.1 ). 4 #fi &t
( Brachypodium distachyon, XP 003567122.1 ). #l
#4 ( Oryza sativa Indica Group, EEC 71489.1), X
Z# ( Hordeum wvulgare subsp. Wulgare, XP
044977061.1 ) F1/NZZ ( Triticum aestivum, XP
044341339.1, XP 044357827.1, XP 044350069.1 ),
AR5 2 OsECHI WY [RI IR 2 11, # ] MEGA 7.0
AR F B R ARIBR 1 ( maximum likelihood ) #4) 4
RAGEKEW, FEIEAT 1000 KA bootstrap A4 HT
BAE . R EL K MEME #E4T motif 4347
(https://meme-suite.org/meme/tools/streme ); 1E
NCBI H #4788 F A5 18 30 7000 53477 ( https://www.
ncbi.nlm.nih.gov/Structure/bwrpsb/bwrpsb.cgi ); 7E
NCBI Hoxf “HAHE BRSO T2, IF58 ot
CHAN " ECH FKIEMFEKENL (https://www.
ncbi.nlm.nih.gov/genome ). #] FH7EZ /4 EXPASY



470 o AE A F AR

%44

XF OsECHI 4 [ i 34k M B2k 4 743 1 https://web.
expasy.org/protparam/ ); F|FHTEZL K EXPASY-
Protscale % OsECHI & [ 1Y 3 Bi/K P #4750 4

( https://web.expasy.org/protscale/ ); i i NetPhos

3.1 Server Tl OSECH 1 25 1 2 182 ¥ 1) 1) W R Ak,

i A5 AE L ( https://services.healthtech.dtu.dk/service.

php?NetPhos-3.1 ),

122 AR#GHA6ERFH KEMTAE 28°C
MR KPR 3 d e, BERZEER LD (R
HI3E BB D EA=30101), RE AT AR
FeAP R, WEAREEDY 28~30 C, AHXHE
JEYE I N 85%~90%

1.2.3 K4 RNA #) &% RT-qPCR %41  FIH]

RNeasy Plant Mini Kit ( Qiagen ) {7 & 2 HUKFE
M E RNA, H|H EasyScript® One-Step gDNA
Removal and cDNA Synthesis SuperMix ( TRAN )

& A AL cDNA, 7E CFX™ 96 Real-Time PCR
detection system ( Bio Rad ) "1 #4732 %2 & PCR,
fdi ] PerfectStart Green qPCR SuperMix® ( TRAN )
56 RT-qPCR, H:G W s 3 1, Il 274
WIRE G

®1 AHRETASY

Tab. 1 Prime sequences used in this study
5|4 Primer 4] (5'-3") Sequence (5'-3")
OsECHI1-qpF GAAGGGAGCATTGATGGAAA
OsECHI-qpR TGCTTCCGACCTTCTCTGAT
OS-Actin-F AGGCTCCTCTCAACCCCAAG
OS-Actin-R TTTCCTGGTCATAGTCCAGG
03g-F ATCGTGCTCTGGGAGTGGG
03g-R CCTTGATGCTGTTGCTGTGCC
06g-F ACAGTTTGACAGGGAGCG
06g-R GGGTCTGAACACCAGGAGC
07g-F TCGTGCTCTGGGAGTGGTG
07g-R CCTGATCTTGTTGCTGTGCC
0lg-F TGTCAGCCACAACCACC
0lg-R CCAGCACAACACCTCCA
09g-F TGTTCCGTGCCACTTTATCC
09g-R GCTCGACACCCTCTGTCCTC
Hm-Actin-F CCTTTGTACACACCGCCCGT
Hm-Actin-R GCCAACGTTAGCCGTACCCA

124 OsECHI E#mpoEfs 4 pCAMBIA1302-
OsECHI1-GFP #Z 4K H T WA 27 o o F i 1
W TR AR AR AT IR B R GV3101 Rz 38
AL, B S AR LB B

FRHEEH T 28 CHi R, WH, W1 mL IR E
WLl 10100 Wyt Bly KA 5%, H 2 Wl TE
ODgoo=1~1.5, f#i il MES 2Z #h & ( 10 mmol/L
MgCl,, 10 mmol/L MES, pH 5.6 ) W4 ik &
3 W H BRI 3 . ODge=0.25~0.5 5 W4 B IF Wik
T ZKAE IR AE B, IR R R RS B SR
{R%F 24~48 h, 55 (1 FHOGILR AR BB AT
) I VA oY (= e

1.2.5 OsECHI ZHEGMKE KEAESIK
JF51H OsECHI 2 119 Ztt X i A 2 pET28a
i, IR AZSH pTil6 HRZAA T
( ARLEELRAT Do M RIKFERT 37 C
WA R, JF PR TR V&9 KEE 9% & ODeoo=
0.6~0.8. MA IPTG 5%, #7543 WO 13
Hi&, fmA 6xprotein loading buffer 2%, 17
SDS-PAGE #i1 Western blot 23 . % 55 21 & [ it 2
ML TR E R, T RemERL
1k, FIH Proteinlso® Ni-NTA Resin i #] & 3515 41
KA, AL BB T, B2
ali Ak A 4 1) B S KRR BB I B AR S AR
J& . A3 290 mmol/L BRI M e HAFE M
SRJG AT SDS-PAGE #E e FL VKA o 28 1 5 i i
o) phy A T B A= ) T REA PRA R SE A o

2 HER5H5H
21 OsECH1EZEBHMAEMEREN
MRPEAKFE W TR R Al MR 4k iU i
SEHBAE T, 4R R B—  R BE T A UK
& ( enoyl-CoA hydratase, OSECH1 ) F 3k [A
0s01g0752200( LOC4324637 )7E4 Ht 47 YL /K R It
FoaEWE FiH, KK 1 ATER, KR ST
TEBANAR ISR 2R AR YR, OSECHL & PR Y 6 35
AR, 100 I A2 S R g 7 4 AR P AR s A

0 020 040 0.60 0380 1.00

.. 0s01g0752200
N Vv N v
(.§’> 4 4)5 4 (.?) 4 ‘)6 4
PP R
1 OsECH1 EEMREERES
Fig. 1 Heat map showing expression of OSECH1 gene
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2)o XPk A HAh 8 SR ) OsECHL [ 1
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OsECH1 5Hli#& ( Oryza sativa Indica Group, EEC
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Fig. 2 Gene location of OSECH1 genome in rice Nipponbare

LOC4341424 |

71489.1 ) HAHL . BLAb, X LC[RYRE 2 A HH
[F] 9 38 7 MR SF 25 R 3k, X KB OsECHI1 & H A
BTG A KA REEE (K3,

LOC4351929

‘BARE’ KBEESAP OsECH1 EFME L

XP_025814293.1 O UL

XP_039849084.1 |5 ——_—_— I

—
XP_004969966.1 | R R

—
NP_001150290.1 [TA Lo I Y ——

Motif 6

XP_002458497.1 ¢ ———

PLN02874

—
XP_003567122,1 |0 Lo I I ——

<[ EEC71489.1 T ——— v H

XP_015621798.1 — * '"*—' - 1

—_—
XP_044977061.1 = *© ! J——_ "

—_—
XP_044341339.1 = * | J—— "

T —
XP_044357827.1 .y

T

T —
XP_044350069.1 = ¢ . 1
5 ’

L |

3" 5 3!
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3 OSsECH1IEZHRZHABESHNLIHT
Fig. 3 Development and evolution of OSECH1 protein system

22 OsECH1EBRMBEHMERS

FIH] DNAMAN 8 #f4-%f OsECH1 % A J3 37
K iy @ B Ty 9 AT b, SRR, %
ORF & 1170 bp, %ifth 389 R ILHR . FIH1E
2R 7 ExPASy-ProtParam tool 737 OsECH1 &
FI A S R 2 W S A PR I, 25 SRR, %R
H 431 30HR CioisH3020N5170505S1s, AR 73+ i
4 43.30 kDa, FiE pl b 5.15, B RECH
84.50, ZEHA 159 MEH/KMERAIER, 230 4
FOKMERER, 84 MRYEEEM, 51 Mk

e (K 4),
2.3 OsECH1 ZEAMIFEHRKMEDH
& B4 ProtScale 4341 OsECH1 45 H 1 3E/
gikME, ZREBR, RKREN-275, &/AMEN
2.25, EAE¥IEKME (GRAVY ) H-0.316, £
OsECHI1 A MR /KMEKEE (B 5),
24 OsECH1 EAMBEBKAL RS
OsECHI 2 1% 22 2 F( Ser ), SR &R Thr )
IR (Tyr) BERRALOSE 510 26 1~ 14
AH3A (E6),
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1 ATGGCGGAGCCGGAGCAGCAGCAGCAGCAGGCEANTCOCGACGAGGTGETGCTCGGGCAG

¥ AEPEQOQOQQQANPDEVVLGQ
&1 GAGACCGGCGGCGCCAGGGTGGCGAT CCTCAMCCGGCOGCGCCAGCTGAMCGTCATCTCE
21 ETGGARVAILNRPRGOQLNVIS
121 GATAGAGTGGTGTATCTCCTCGCCCAGTTCTTGGAGAGCTGOGAGAMGATGAGGATGCT

DRV VvVYLLAQFTLEG SWETETDTETDA
181 AMGCTGGTCATCTTCAAGGGGGCTGGACGTGCATTTTCCGCTGGTGRGEATCTARMMGATG

&1 EKLVv¥vIFEKEGAGRAFGSAGGDTLEHN
241 TTCTATGAAGGAAAATCAGATGACTCCTGTCTCAGGTTGTTTACAGGATGTATTGGCTT
al FYTEGEKSDDSCLEWVYYTRNETYT WL

301 TGCTACCATATCCACACGTATAAGAAAARCCGCOGTGGECTCTTGTTAMTGGACTTGTCATG
CTHIHT?TYTEETAVALVYVNGLVIHE
361 GGTGGTGOTGCAGCCATGOTTGCTCCACTGAAGTTTGCAGT TG TCACAGAGARAACAGTC
GGG A ANV APLEFAVVTEETVWV
421 TTCGCAACCCCTGAGGCTAGTGTTGGATTACACACAGACTGCAGCTTTTCTTATATCCAT
141 FATPEAGSVGLHTDC CSESF 3V IH
4381 TCTAGACTCCCTGGATATTTAGGGGAGTACCTGGUTTTGACCGGTECAAGGTTGAATGCA
SRERLPGYLGETYTLALTGARLNA
541 AMGGAMATGATTGCTGCCGGTCTTGCTACTCATTTTGTTCCTTC T AAMAAT TGGAAGAA
EENI AAGLATHEFEFWVPEPGSEEKETLETE
G601 CTTGAAAAATGCCTGCTGAATTTAAACACAGGAGATGAGTCTGCTGTTCGAGCTGCTATT
201 LEKCLLUNILUNTGDEZ SAVEAALI
661 GAAGAGTTCTCAACTGATGTTCAACCTGATGAAGATAGTATTTTAAACAAGCTCCCAACT
EEFSTDVOQPDEDSTILUNELTFPT
721 ATCAACAMATGTTTCTCTGCTGAGACTATCGAGGACATCATARMGCTTTTGAATCAGAA
I WKECF S5 AETTIEDTITIEA AFETZSE
781 GGGAGCATTGATGGAAACCAATGGATCGCTACAGTACTGAAGGGCATGUGAAGATCATCT
261 G s I DG NOQWIATVILESGHNKEREZSS
841 CCTACTTCACTGAAGATGACTCTTCGATCGATCAGAGAMGGTCOGAMGCAGAGCCTGCCS
PTSLENTILRSIREGERET® @S SLTP
a0l GAATGTTTGAAGAAGGAATTCCGACTTACAATGAACACTCTCCGATCTGTAGTTACTGGE
ECLEEKETFRLTMNNTLERZSEWVVTG
961 GATGTCTATGAGGGAATTAGAGCTCTCAGCATCOACAAMGACAATGCCCCTAAGTGOAGT
321 D v ¥ EGIRALGSTIDETDUNUAPEVWS
1021 CCTGCTACCCTTGAGGAGGTCAAGAACGAGGACATCGACCGTCTTTTCGAACCATTCAGT
PATLEEVEUNETDITDRLTFETPTF S
1081 TCAGAAAAGGAGCTCCAAGTCCCATCTGACGATTCCAACAGATGGAGTGGCAMTTTGAG
361 SEKELOQVYPSDDGSNRWSGETFE
1141 CACACAGTCTATGGCAGAACTTCAGAGTAM
HT VY Y GRTSGSE #

4 OsECH1EREFIIEREHRBIERF

Fig. 4 OsECH1 gene sequence and its coding amino acid
sequence
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Fig. 5 Testing of hydrophilicity and hydrophobicity of
OsECH1
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Fig. 6  Analysis of phosphorylation sites of OsECH1

—
T

BERRALAL R
Phosphorylation potential

(=]

2.5 OsECH1 & B4 ff € i
A 5 SV 20 5 A 1 B G AR AR A
A DRe KA A TR T R EE 2

U0 AR R AT 1302-OsECH1 ki A
KRG R A ARG A h, P8O fE S 45 R R
OsECH1 SFEHENM TauMEZS (K 7).

A: OsECHI1; B: Wl¥; C:. &K,
A: OsECHI; B: Bright; C: Merge.
B 7 OsECH1 ZEB7E/KFEIRE 4 ik A iy 0 48 A =€ fir

Fig. 7 Subcellular localization of OsECH1 protein in rice
protoplast

26 OSECH1EHE S/ FHEXEBREEST

Y EH A A pET28a-OsECH1 W M%E A BL21
(pTfl6) Wit R¥EFIE, M IPTG KR
ik . FRFEMEEIrAE T & A glife, 505 Ak
JEMARZER 20, 60, 80, 100, 200, 500 mmol/L
kM A TR . LA 4lfR ) OsECHI & FI7E MiFTH
PIKAE ML SR FI/E A6 Y, 51T His-tag pull down
HT. BREI 5 EMAS OsECHI & HAHEAE
0 (222), {135 vATP-synt E G ( OsVE,
0s01g0659200 ). Ricin-B F k&1 ( OsR40C1,
0s03g0327600; OsR40G2, Os07g0683900 ). it
AL A ( OsCATB, 0s06g0727200). B _lectin
( OsBAT1, 0s09g0111950 ).

£ 2 OSECHIEMEAREE
Tab. 2 OsECHI interacting protein information

EHE EN Eiipe

Protein Gene Description
OsVE 0s01g0659200 Vacuolar ATP synthase subunit E
OsR40C1 0s03g0327600 Stress responsive protein
OsCATB 0s0690727200 Catalase isozyme B
OsR40G2 0s07g0683900 Stress responsive protein
OsBAT1

0s09g0111950 S-domain receptor-like protein kinase

2.7 OsECH1EEPE SAEEERRIE

S 7 U HE T i OSECHL P X H B AR & A
MR, AP T OSECHL LA 1 id #iA %k
& Je RNAIL #ik, Jf4k15d 3%k (OE-OsECHI )
IKFEFNEEHITER ( RNAI-OsECHL ) KFg. R T 1
P FRAH S DR KRG () BHPE AL MR, 76 55 3L UK AR
HILEE OsECHL By Rk K-k, AR “H
AR (WT )M EE, 15 ) 335 7 78 RNAI-ECH
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JKAG T B E WL, 7E OE-ECH /KA i 35 i
FKH TIN5 T OSECHL K& [H it i 26 3k i 5L (A
UUERFE FL KRG (18] 8A ).

T W58 OsSECHL (K5 5 N Z [ 5%
Z, 0o T HAE 3 FPOKAE i ek AR AR I .
RT-qPCR #5378, OsVE, OsCATB. OsR40G2
LA 2 3h 5 7E RNAI-OsECH1 7K R i 2 3
OsBAT1 % [H () % ik it 7E OE-OsECH 1 7K v i 3
7%, OsR40C1 K 7E RNAi-OsECH1 ., OE-
OsECH1 /KFgh ¥ i (Kl 8B), LI L%,
W, OsECHL F:H XX 5 MEAEA HEEH,
hJE CE PR ST OSECHL 3 [K Y D) REH2 1467 S8 1K

160 m A osECHI

=]
.8 I WT
g 1501 b I OE-ECH-1
3 ] OE-ECH-2
5 [ RNAI-ECH-1
2 140 - [_IRNAI-ECH-2
=]
=
&

1 L
iy 130
&
;% 120

C C C
0 —J—.

{EtBEAE bk Healthy plant
80rB I WT ok
70 - B OE-ECH-1 =

1 OE-ECH-2
60 —IRNAI-ECH-1

[_JRNAi-ECH-2

X235 Relative expression

<
§$Q§ cﬁ

AN FRRRZERBE (P<0.05),
RN ZEFNRFE (P<0.01).
Different lowercase letters indicate significant difference (P<0.05),
** indicates extremely significant difference (P<0.01).

B 8 OsECH1EREZ EEEEK (A) RAREERE

kFE (B) HHIRIES
Fig. 8 Expression analysis of OSECH1 gene in healthy
plants (A) and different transgenic rice (B)

2.8 OSECH1IEAXMARBIREHNE L
R T RAER SE A AT A R, g OsECHL
RIEfE R B AR A C HARR (WT) 5242940

B AR HARH PRk K- (18 9A ), OSECH1
HNEZREERN WT KBRS EIES
(12%~15% ), it b 3 FKFE P AndIE i 4
BIEREPGRR B, EHYS WT KREHLL, 7
RNAI-OsECH1 7K Fef i 40 9 v A 2t 1) = e o 1
Jin, {H7E OE-OsECH1 /KA H AR U7
e /b (K 9B), Z5RFIRFEY] OsECHI
AT BEFEHL Y 5 AN TR 28 A i) ELAE PR

18_A a

A%tk Relative expression

fE AR Healthy plant  {244Ag 4k Infected plant
45 B
g 40 B WT 2 a
g I OE-ECH-1 T I
g 351 ] OE-ECH-2
E [_|RNAI-ECH-1
5 3.0 _IRNAI-ECH-1
[l
B 25+
=
2 20
M sk
P b
ﬁ 1.0+
2 osf c ¢
0
2Bk Infected plant

RE/NE FRFR 257 8% (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).
B9 OsECH1EREARRHERKEHHREST
Fig. 9 Expression analysis of OSECH1 gene in different
transgenic rice

3 itig

HAl, /KAEREHR™E, UMY %
LR . B KRS TP P A 4R R B S I A 4y
BT RER AR B POE &, WO o T R S
2k i 2 [0 EAE AR ST , A R T 7 A FE A 4R U
AR T L RAUN TP s Bok £, Tk
FETEAR LR I oE 4 /b o A WF 9T 4k R 15
AR I — R — R AT . B AR A
UL BA % BT MR 25 28 U+ MgMO289 #1 i)
IK ARG 4 & AR OsHPPOA 31 il 7K RS 19 5 13 =R
DI R G R AR IR Y, X ORI
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95 JEL 400 R P 0 AR B T R R T R T
S, TR S e Rt L BRTE A AR
FE 2RI T T — gk dUE N, (AT HEAL
H AT RE , I H 27 R 5 2R B A A A
RIS . I, 2l F5PitRHE A
A AE BB 5508 A B Tk — 25 0 5 B B -
A A L A AR FH LA

R R, AN A K58 (ECH)
J& TG/ SR, JFH ECH 7EARF Y
a3 [l SRR U2 ECH IR R B AL
AT B D EE, ECH )58 A< S 8Us
Wi A ALY R, BEATRE A K ARG LE A Ay
WA AAEE EENER. BAT, ECH YI6E
FEMFLS Y TR I S, AR A A R A AT g
b EA M IEBK AR A ECH 5 MAPL M EAE
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