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Functional analysis of MoIEEP1 effector in Magnaporthe oryzae

ZHANG Xixi, LIU Wende* , LI Zhigiang"
(Institute of Plant Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract Rice blast disease caused by Magnaporthe oryzae is one of the most severe plant fungal diseases in the
world and seriously threatens the safety of rice production. The effectorsis a type of protein secreted by the
pathogen in the process of fighting against plants. It can be used as a virulence factor to promote infection or a
non-toxic factor to trigger defense response. In this study, we performed a functional screening and analysis of an
effector (infection-induced expression effector protein 1, MolEEP1) that is specifically expressed during the early
infection stage of M. oryzae. The results showed that Moleepl had the highest expression at 8§ h in the early
infection stage of M. oryzae; signal peptide and subcellular localization analysis verified that MoIEEP1 contained a
17-amino acid signal peptide at the N-terminus and showed a bright spot-like localization signal in rice protoplasts.
It was presumed that the localization was in peroxisome or mitochondria. Compared with the wild-type strain
Guyll, Moleepl knockout mutants showed no significant difference in mycelium growth, but affected its pathogenicity.
These results established the foundation for further exploring the functional mechanism of this protein, and also provide a
new theoretical basis for revealing the function of other effectors during the process of rice blast infection by M. oryzae.
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A B L 5 BCRATI B A BB BT BAR Y T 2R B R 3R
B AN AR AFEIIAR I 5 55 J - PRI T TR 22 76 2F 240
ML TN I A IFAEAR Y 4~5 d JE TR R EE, 2F
FAMAET . B IREBGE AT OL T R 1A 1
P22 PR A o R A AR A A R T — 3 1=
YOG, 3 UG T B AN = AR S . A RS B
SRR P SE AR » O A b B S DR g T e
HA AT BB AR S B O MR 5T o e ok e S
MoDuol JEH J5 » BRI LR BRI AT RKE 5
OB IR 22 KRR B0 W e . A ek
PRI 0 5 85 i AT BT A L R L BT TR AT O
Pmk1 . MoMSB2 . MoSHOL ,Conl %%, i 1 5 W H 5
FPED o DRI R0 T B0 A 5% 3 R B 5 K A
() EAERIF S A 4B 0 B A2 1 DG B, H A i
(RBR 27 T SR SZ AN A

H TR A D A 8 )5 7 A T — R
FNTEASTNAE BRAR Ak, JH v A, 455 00 ) 55 v AR AEL ) f 52
R4 AL EHR ARG S R R A B4
oo RER Il A A PN A S — 2R X 5 5 1 B A
ARG, ZRGAEWAZN . R
TSR 2 AR TRU DR ¥ 1 5 D T A O 3 7 15 X
(PAMP) # A ) 2 Ak B 1150 PTT(PAMP-trig-
gered immunity) ; 45 — 2 AH WP 10 B HE B ) 4%
P Jirt P 53 00 140 50007 8 17 A4 ) B 5 B ) S 2 Bl
T ETI(Effector-triggered immunity)t™ , i %
TERRGN G R aF FEA0MEFE T, TEAE ) A J5t v L
UM ZE A Sa AT PTI R 3 FAEY) 56 K ey 1) BLfi
Biigk. A FARYIR U 52 AU 38 B 2 oK
AW MR BRI/ N33 2595 D B AH 5C 701 A =X B R 4K
TP (R e B 2 I B P IRL 2R A s 2 Fhig 42
BRI AR PTT S, Herb ds S 2 i ok
DR/ IR = B TN S 1 P AR NE 2 =N S QTR
F1 N s AT 55 R R A B 1Y) — e R A 1 400
RGP AN EE T SRS i AR A R E S
[ RAFAEF . FEPRAL e SR AU R A S A ek
PIEAR AT i o (i BOR 8 22 55 /K et ELAE I Rt g
RN EFSCa W . R Sipl JEA Fifith—
AEA S PIRERY LysM 2008 1 i 5 /K Fesi =X
PRI T Bk 74568 H (CEBIP) e 4+ 25 5 L
T A ) S SR . AVR-PITA il PWL2
AT IME T IR EAE L B 8 FE R 0 SR e o A
HRE R RIE . acel J& B v B G 75 2 R HR E— 2 )

A3 WAEE 1 ) B AL 25 a5 B — R IR A AR R
IR S PR B B A o

Y O 22 R TR A 2, 1 9 B ff LA 2
YRR T REAVE R A B B L0 AN U S AT oY
“IKFE-FEIE I B 43 F EAE DL A PRS2 T G
TR B 6 B B B ok S A A TAE AR 2
B, TS, AR S = W RL-SAGE, MPSS
55 SBS # 5 4H imid i o i BOR L K E Moleepl 53
WAEE 1k DR A e TR O A E AR I O S 3R
B R — 2 T IR R P AR SO Mol
EEP1(MGG_00083) & 1 TN {5 5 K AT T 20 5
ThRESRUE M. 20 B 5 A7 43 5 Bk 1 i 8 L
FEA EIZHE DR A R SR i A He A 4 380 5 30
PE i — 2R R I REBEE 1 HEA

1 M5

1.1 R5ewr#

IKFE SRR R ¢ HASEE A1 CO397 . RIS BRI B ik
H Guyll, R AT & Agrobacterium tume faciens N
EHALOS, FafEH R N KT Escherichia coli T
DHb5a Al JML09, BERFSRAZ IR AR YTKIZ, {5 H]
BN TAE S ARERUE R pSUC2 F1 T 7K A8 041
FENLRY pYBAL132, DA FIRXB bRk o A S0 3 (R AT
T EERE R A1) SD/-T B bk e 72 55 YPD
e = b E = GINR U
1.2 REHE
1L.2.1 mumEkafdEwRE R EyR

MR 58 JFE Chttps: // fungidb. org/fun-
gidb/) Ht Moleepl (Gene ID: MGG_00083) 3 [H 4
15X (CDS) #5115 &, » K F] Primer Premier 5. 0 ¥4
B AT EAHE (full length, FL) FAS 5 i
IG5 BRAYARJE 2B X (no signal peptide, NS) H Y 3&
KI5 1 TE S w5 | w6 38 ) U 67 6 B [l 5
FEA s T T 48 A0 5 AR 950 T T AR Guyll T8 22
cDNA S5t , PCR 43 H i 5E R 3547 B IR W BE
A AN 4l Ak [T 5 % pSUC2 F pYBAL132 144 AH i
AL AT OURED) G 1R 43 3] 5 MoTeepl Jik
BRI [R] v B o 2H i 40T Ak 22 KW AT T 2 25 40 i
rh, Pk G R 5 R T T 2R AT PCR G 38 R0 Iy 36
TIE 3 B I 9 HE R 1 S 7 2 KB 5% Jm S ISR,
—20 CLRAFE . 51 a LA e b st 2 R A )
HARA ) 5E
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1.2.2 B A% FaH

23 B SRS B ARG TR T 22 R I
RT3 345 Guy L1 gl e 22 R o TR R
—80 CLRAEA . Wi Zs AN Guyll 43 A il 4%
AR 1 RRREM B SRR S 2 hCGE
IR B 8 h(PfE ML B (18,2442 h #iHX

TRIzol ZEARAFIENGIH Guyll 122 filF JoAs
[ (= e i 3 RS2 R s RNAL R348 RNA 4
X&YW F RNA R SERF &4 R cDNA fE
W PCR(QRT-PCR) i, AR I fH 514
W31, NZHE MoActin(MGG_03982) 1 K %f
W, PR 3 3k o FH A OGS B (B9 (220D 1H 53, 3R

N 2R R R - — 80 CLRAF A .

GraphPad Prism 5 73087 3-4ERK .

*®1 BWERNMEAINGESHETAS WY
Table 1 Primers for functional analysis of effector protein
GBS 5431 (5'-3") /T

Primer Sequence of primer Remark
Actin-qF TGACGTCCGAAAGGATCTGT NS CDS R 5 X BEIE [R5 )
Actin-qR CCTGCTTCGAGATCCACATC NS CDS 44 5 X Btz 161814
MoIEEP1-QF ATGAACGGAGACGGAGCC H iR CDS F¢ 53 X BLE 5|9
MoIEEP1-QR TCGCTAAACATGTCCTTGGC H BFE R CDS 5 X B [0 5| )

CGGAATTTTAATTAAGAATTCAT-
. y WL C " | e

pSUC2_ MoIEEP1_FL-F AT A CACTETER H S CDS 4 ik 3] pSUC2 #fA IE 1754

pSUC2_ MolEEP1_NS-F
pSUC2_ MolEEP1-R
pYBA1132_ MolEEP1_FL-F
pYBA1132_ MolEEP1_NS-F

pYBA1132_ MolEEP1-R

CGGAATTTTAATTAAGAATTCATG-
GTCCCCATGAACGGAG
CACTATAGGGAGAACCTCGAGGAACAT-
GGCGGGCAGCCTG
CGCTCTAGAACTAGTGGATCCAT-
GAGATTCGAGACTCTGATC
CGCTCTAGAACTAGTGGATCCATGGTC-
CCCATGAACGGAG
GATAAGCTTGATATCGAATTCGAA-
CATGGCGGGCAGCCT

HYG-F CTTGGCTGGAGCTAGTGGAGGT

HYGR CCCGGTCGGCATCTACTCTATTC

LBCK CGACGAGCGAATAAA

LBR ACCTCCACTAGCTCCAGCCAACGTA-
CACGCACAACC

RE-F GAATAGAGTAGAI‘(%CCGA CCGGGCTTT-
GTTTCTTGTTTCGTC

RBCK TTGCTGCCTTTCTGC

HYG-F1 GATGTAGGAGGGCGTGGATATGTCCT

HYG-R1 GTATTGACCGATTCCTTGCGGTCCG

LB-F CCAGCCGAAACAGAT

RB-R AGGCGTGCCATTCTC

H708 GCCGTGGTTGGCTTGTAT

H853 ACAGACGTCGCGGTGAGTT

MoIEEP1-UA ATGCATAACAGCTTGTGGCTAGAC

MoIEEP1-DB CAGTTCGTGGCCACAGAGC

MoIEEP1-NF ATGAACGGAGACGGAGCC

MoIEEP1-NR TCGCTAAACATGTCCTTGGC

H AL CDS (55 kekE] pSUC2 A IE [ 51 91

H AL CDS Fefe] pSUC2 #1514

HYSER CDS 2K s3] pYBAL132 A IE 514
FIZED] CDS 45 5 IkvefE S pYBAL132 Z{KIE 514

FIfYZEP] CDS FeRE] pYBA1132 #fA S 1514

H 35 PR R 45— %6 PCR 944 hyg FEFRIE 165 ]4)
H 935 B A% 55— PCR 4719 hyg 3L R 17514
H i 5L H R 3E —46 PCR 4384 il LB iE W 514

FI Y ZE P RBR 5 — %€ PCR 914 _E iz LB 1514

H S R AR 45— %6 PCR 4738 T i RB IE[ 5141

H HY 3L B a2 — 46 PCR 9784 R i RB = 19154

H 15 RIA A — %6 PCR 4754 YGHRB Rl & 5L E 15 |49
H B PR %0 PCR 4% LB+HY Rl IEE & 514
H BFE R el ss — 4% PCR ¢34 LB+HY & JL R IE 514
H BB RS — %6 PCR 4754 YGH+RB Rl & 3L = 115 14
H B R e 248 i DNA 3% il & 2R 59

H 5L PR [ 28 A8 4 DNA % 8 8 2 ) M5 14

H A 5L PR B e AR AR DNA S5 JE 8 E i iE 1514

H iy 5L BB m e An & DNA %8 3 R 1514

H 135 P i 28245 1k DNA/RNA %5 56 B p 3 1E [/ 2 | )
H it 32k P i 5 2825 & DNA/RNA % 2 3 N ER % 1721 4

D FARRIER G197, RACE 519 hyg AR EZRIER , LB AR H LA Bl A B, RB AR H B IE R R i A B, HY AR R L N T
2/3 B YG AN R LG 2/3 Brs 5190 b 9T R4 50 AR A A B0 PE 9 TR RO BE VT2 50 9. EcoR 12 GAATTC, Xho 1

CTCGAG, BamH 1 : GGATCC,

F represents forward primers,and R represents reverse primers, hyg represents hygromycin gene, LB represents the upstream fragment of

the target gene, RB represents the downstream fragment of the target gene, HY represents the first 2/3 segment of hygromycin, YG re-

presents the last 2/3 segment of hygromycin; The underlined sequence in the primer represents the restriction site. EcoR [ : GAATTC;

Xho | : CTCGAG; BamH [ : GGATCC.
1.2.3 BuEALENERFN

F)  Signal P Chttp: // www. cbs. dtu. dk/serv-
ices/SignalP-5. 0/)EZ - 5 1l MoIEEP1 Z ££ 1R 7

YIS KB A JCRLEARN B s WoLF PSORT (https: /
wolfpsort. hge. jp/) TELRF & il MolEEPL 7EAtidy
FEZBRE A . P P e R v, 2475 B e i A Mol
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EEP1 22751 Fasta #83X, {5 5 K HriE#E“ Organ-
ism group” Ay*Eukarya” , V. 2l Jifd 1 157 53 #1355 £ 40 W )
FhZETUN“Plant” , SR 5 EHAESC R AT SRS POl 25 5 .
1.2.4 BEARESKRIE

LiAc 31 il s e RE 28 AR IR B #k YTK12 &z 25
Y HR A TR F A B BIFEE Moleepl 1 pSUC2
BARTRLIA T A . PRIURS Ak B 2 i T B B v T
SD/-T Wik FHEH, 28 C, 180 r/min T HEFE . 24
ODygoo 3521 0. 8 B, AR BE 1 000 55K Z& T e ARk i
PEE TR b WSS B AR AE RS A2 5 AR KB .
1.2.5 & @ T H €Lk iE

EBBIE T R L ST 4 25 i A0 S i o 2
T4 B ) ) R R A A2 K 10 d iy ¢ H ARSI K R
TRV A B RE 5 22 25 R R O IR 5 B S 75 5 T A
W, FHE@ BB TR W EE N 0. 6 mol/ L A28 wh i i 48
FRLIR 7K s Je A SO (A e 200 Y B R s ok, B 4R T
AT, PR AR R B H 3L Moleepl (1)
pYBAT132 A Joohr &% £k 31 7K A Jit 2B A, ol R
BiFest 28°C.L/D=12 h//12 h &4 Fi& 48 h
J& » WOBH R B R AL .
1.2.6 Moleepl 3 [ & I B & R 19 #

WA kY Split PCRYY )y ik k47 B Y 3L
Br. ECHRIERER I Moleepl L2 DNA J¥51)
fFE it Pide PCR P 35915 58 5 VLR I 0 A
Guyll 3 FH 4 DNA m#E# , LBCK/LB-R f1 RB-F/
RBCK WX 4. 43 51938 H 093 Biig LB A B
FIFE RB R B, DL pCX62 ik htit , HYG-F/
HYG-R §" #8152 #3155 K (HYG) BL 7 5 TR0 591 DA A
Er LB A HYG JL[E/E B #EH . LB-F fil HYG-R1 W
19,8 B LB+HHY, DU B RB #il HYG 4t
[FVE AR, HYG-F1 fil RB-R 51497, 934 th F Bt
YG+RB; )54 Wi~ DNA gl Fr Bedt [\ 5% 4k 2= #
IR Guyll JAE Bk s & A W a R YUk k5%
FIEFEVERE AL F-IF 31T DNA 1 RNA /KF 59 36030F , f%
LEARAT P B3R TR PR
1.2.7 Moleepl R7% &4 K KA 4

FFLAE 6 mm FTFLAF A K —J8 A2 4 1A R s
PP AERI R BE Guyll F1 2 4> Moleepl B 2828 {4
PAV& T S HUR) 55 R /N B TR B [R) B B F 58 2 R 97
FE(CMDIEH %, 28 C BRI 5 7 d 5 AR T8 4= K
TEA I = T 75 HAR .
1.2.8 Moleepl R & RERE A 42l

FEIE 7 T Y A B PR AR Guy 11 F198 A8 (R T Bk
25 CRMEREFR 3 d JFIRE IR, 7~10 d J577E

KM+, FH0.05% M Tween-20 /KIEWBE T 4
17 IR PR R A PR O E Dy 1. 5 X 10° A4 /mL,
PRSI AE = i — .0 B < CO39 7 KA | b sk e
Tl F- TR BEER AL SUR . RIS T
JEREEEFRA T 26 ~28 C, RIS PRI HE 57 24 ho SR
JE RS TE G RR IR A G IR & 12 ho i
FE A 80%6~90%,7 d J5 A 18 I Ge i T B2 i
BRGETH R b T AR A R T3 AS [ o it
FERN IS R BPREEEL (A /em®)

2 ER5HM

2.1 WERBEMNEBERE Moleepl FF 51

R T 15 4% /K e o e v 286 R A 7K e 2 1T Y
OM R SE T AR 2R s PR A — Bl R IR Y [
TOAR A 235 F——BfF 35 1 » R 5 i e B 3R e ok
AR AR AP o A DR PR I s » 200 i P A 4 i
PUBRBN 7 8 66 4R T BT 20 328 M o M1 3 B2 240 i B
AL T R 4 B 3R 0K R 00 B A T RS 20
PEARSC . FATHIHT aRT-PCR £ B E T Ff 6
Moleepl 1A [A] A 1 Fl 4 e i3 9 5 2k 7K SF-
Wl 1 7R s Moleepl fEAR GBI 8 h(ff 3 HEIE A
BB Fak iR g » 1 22 18145 R AR R B B
TR AR R YA 8 h 5 I35 8 LB WA
FaH o HEI L D n] REAE RSN T B AT SRR
BTG PRE SRR B B HE B AR

40

S

w2
(=]
T

X FER
Relative expression levels
S S

) s IR . . R
Myc Spo 2h 8h 18h 24h 42h
TB AP IH IH IH

Myc: Bi4L; Spo: FF; TB: 345; AP: WM, TH: f3i 24
Myc: Mycelium; Spo: Spore; TB: Tube; AP: Appressorium; IH: Invasive hypha

1 Moleepl HFEERE AR ERMERFRBHREEST
Fig. 1 Expression analysis of Moleepl in different growth and

infection stages of Magnaporthe oryzae

2.2 FEEREXMEBR MolEEPL SR 5HIE
{5 T IOR EL RO N S — B SR 41
(RS0 B A J T A A 7 AR I HA 23 s
F A Signal PAEL T EFHIN T MoIEEP] 2
S I AR RN ZE A N Ima@ R T A
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fr ik, EHAR S BRI EI6 5h 17/18 (18 2) . B S
FIEET 24~ Moleepl 3P pSUC2 (55 ab: (h i 5t
PR FEAL IRL I 43 1) 4 A 3 1 1 98 78 (R TR R Y TK2
H. YTKIZ BkRAS & B (LR L (U BETE YPD
BRFRIE PAE K TASREAE LATRENE ok — B U5 1) 0 i B
Fehk b AR IR g5 R R (I8 3) . e fk Avrlb_
pSUC2FH TR 1 YTKI12 FkkAELE RERE I 16 1% 55
B EIER AR HEA me87_pSUC2 (B X HR) Y
YTKI2 bk mg87 A EA Mk A RETEREREIH 1
Brgedk AR, & MolEEPI_FL_pSUC2 541 i ik
REAE TRE M 5 6 % 77 2 b A= 1<, 1 35 MOIEEP1_NS_
pSUC2 FF8 A R AN RETE HEME IR ek 77 4k ARG 1
WIZRON S VS AR SRS, i e

FX MolEEPT # P b 47 .40 M € 6 0 B i BK A1
KJE AR T UniProt Rk, 70 H i Y M S )
SN AL 2 113.2 333 1 12 771 A~ FE A
FTIIRAGT ASERAUSA IR i (U1 DNA 454
HJ7)  WoLF PSORT ¥4 8 1l 2 ZE R 81 5 4 0
FRENFE ARG T 34 73S0k T HC w40 i
fr. BINASR AR 28R - D 5 &5 AR
SE NAFAE A B RVE A7 8 NG ID R T4 B AE
PEEREMTPEARAEGEE . W3 2,38 3 PR G283
i e F) 14 A~ MoIEEP] sl E i H . Hop 55
VA AL 4 PAY Joi O R 5 3k S A 0 T L 4 i I
i AP R RE AL RS RO 2 HoRe 22
HYTEM LR AR MERT . FIrA MolEEPL 38 i)

K 2 £ WOLF PSORT {44 #r MolEEP1 5 #(#F &E b
BUEMCHESREE
Table 2 Number of proteins similar to those in the database
based on WoLLF PSORT

08 SP (Sec/SPI)——
’ CS
B ; OTHER
= :
< 0.4 1
2 |
T o H
A o
MRFETL VS LASAAVAVPMNGDGAS AALQARS FAPGNG PMPAHF AKRDPKS PGEVKEDL KKK | EADKEK
S55555555555555 5 CXXXXXX XXX XXX KKXXXKXXXKXXXXXXX
L 1 1 1 L 1
20 40 60

MolIEEP 1 & H 5 )34
Protein sequence of MoIEEP1
SP(Sec/SPI): {55 ik, HRuF-Fill ity 5 k26280, CS:BIPIAL k; OTHER: Tl
FPBIAE 5 S ki mY gt
SP(Sec/SPI): Signal peptide, depending on what type of signal peptide is predicted;
CS: The cleavage site; OTHER: The probability that the sequence does not have
any kind of signal peptide

2 TREMENER MoIEEP {5 S M 4 47
Fig. 2 Bioinformatic analysis of signal peptide of MoIEEP1

effector in Magnaporthe oryzae

Avrlb: FHH B mg87: Pk I ; pSUC2: 43484k ; FL: & Moleep1 £
Fr B Bik; NS: 45 Moleep 315 S U7 51 Hi bk

Avrlb: Positive control; mg87: Negative control; pSUC2: Strain cantaining
empty vector; FL: Strain containing the Moleepl full-length sequence;
NS: Strain containing the Moleep1 truncated coding region without the signal
peptide sequence

B3 BEMRIEIE MoIEEP 55 Rk Ih AL
Fig. 3 Yeast secretion test validates the function of
MOoIEEP1 signal peptide

2.3 TREMRBEINEB MoIEEP1 T 4 i 7E i 5 #7
5k

3o JER DR 20507 B P 7K e 200 e ) S 4 L o 5

HIYREm LB VIM ., RA WoLF PSORT! #t

Sy T
L2 Organclle *E{HE{MEE%I;/ )

Number of similar proteins

)5 % Endoplasmic reticulum 2.5

B GIA Peroxisome 2.5

20 i ik S AL A 2 e

Cytoplasm_peroxisome .

P J Y24 L 5=

Endoplasmic reticulum_plasma membrane :

H-2¢fA& Chloroplast 2

A1 4h Extracellular 2

AR Cytoplasm 1.5

ZH i Plasma membrane 1.5

A% Nucleus 1

£ ki fA Mitochondrion 1

*3 FEERE MoIEEP1 3k & B I 48 A 7 A Tl 43 4
Table 3 Subcellular localization prediction of MolEEP1

effector in Magnaporthe oryzae

FHS FE DL R —Ek/ Y%
Gene code Localization Distance Identity

ADT_CHLRE SR I 331.298  12.662 3
At2g39970. 1 o Sk 374.010  14.970 1
PGKY_WHEAT 2 L J5 392.573  14.962 6
At5g53470. 1 21 5 400.527  12.7219
At4g27780. 1 P J5E 1) 4 e 5 414,810  14.406 8
At1g20330. 1 PR ] 442,716  13.573 4
MPO1_ORYSA A5 456. 696  14.041 1
At5g62810. 1 AN AL R 462,255 13.017 8
GSA_SOYBN RIS 469.660  15.021 5
NCPR_CATRO P R 475.597  11.764 7
MFPA_CUCSA SR b A 482.494  12.2759
CKX1_MAIZE ZHash 491.586  13.108 6
At3g12480. 1 4 % 494,620  11.7450

CB22_ORYSA TH- S AR S HE A 498.674  14.433 0
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A AT B A AE PN T I sl A A SR A g . T
S IR A LBV A S 32 45 R B 7R : MoIEEP 25 [
Jo 4 K B A5 5 KIS AR KR D A o Ak 2 BH 5 iR
Y E LA 5 » HEBR PNBE 9 5 AL » 9025 4 0 % 2 i A
St E AP AR s SR AR SR AT I A (8] 4) . RS
SRR TN N AR LR I v (S R

BINME T 1 A a R

Ultraviolet excitation Light Merge

MolIEEP1_FL

MoIEEP1_NS

MOIEEP1 FL: H i3I 4 K% 51; MolEEP1 NS: H HGFE 245 5 kil
BL¥F; ARR=5 pm

MOolIEEP1_FL: Target gene containing the full-length sequence; MoIEEP1 NS:
Target gene containing the truncated coding region without the signal
peptide sequence; bar=5 pm

4 MOoIEEP1 7E7K #8 5 4 i o 9 2 28 ffn 7E i
Fig. 4 Subcellular localization of MoIEEP1 in rice protoplasts

2.4 Moleepl BEEFBRTEHIKEG

AWFFEFIAT Split PCR J5 kA& Moleepl HeA
LBCK

—4PCR I —

First round PCR

B-R

HY G-F g

BB g AR R, SE AT S PCR 47 10 13 Al % 35 DR 7 )
TRV 7 B 3 S0l il A5 0 3 W 2 2R I T
DNA F BB #:5 2R Guyll J5AE Ak,
P B st (] U5 5 4 /) B 50 8 1) ) 5 25 1AL,
TR H A LR, ZRAG B m B ik (& Sa) . A~
RS A O, AL ROR . A R PubE R
FE 17 5% 1) PH 4 5 Ak 7, 75 20 0l $ R 22 DNA Al
RNA #F—503F, DNA K |, HFREH N85 14
MoIEEP1-NF/NR F13&H | T 1. 5 kb 4B 1E K 17
5149 UA/DB 5 ] %5 2 J& H 19 1E ) 1) 51 4 H708/
HS853 [RIHFI5IE (B 5b) s RNA 7K |, A 3 P A 36
ERIES e el (8 50, 458 mE R, AR
ISR 2 A~ H SR bR 2 AR AR 5 220
44 MolEEP1-KO1 . MolEEP1-KO2,
2.5 Moleepl BB RTERETF
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a: Schematic diagram showing the construction of knockout mutants; b: Mutant verification at DNA level; c: Mutant verification at RNA level. WT: Wild-type strain;
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Fig. 6 Growth morphology of Moleepl knockout mutants
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