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Fol-milR1 A% SIyFRG5 REXKFENEEMMHERE
% N & HITh BEfR AT

TR, FEE, B, HLLE, BRET g, BKH AR
WHLITYE R 22 A ARl B, 1 321004

WE  Fifi(Solanum lycopersicum) iy —FrHE 374w KBRS, £8 4 BRI A ) 2 Firki .
P 2R 7008 7] B & il 540 2 (Fusarium oxysporum f.sp. lycopersici, Fol)5| i 113 A 2557 & — Fil
TAEE W E, BT L A= IE K TR A5k . Small RNA (sSRNA)/ 31 DNA H
FeAL (RADM)FE LA 73 F B 78 86 52 Q08 (HOR T 5 B SRNA 2% 74275 32 DNA F3E{L A
S APORGZE 1 53 T HLE i R R . A UREZL AT R ST A R R, A T B I RORL 4y T
Fol-milR1 7£ J5 i (R Geid R rh s FL iz B8 AN, JFIEL S SlyAGO4a 4 & Bk i S i
Fo (EURIERE b, AHTSu4E Rik—5 R W] SlyAGO4a LU fififx 7 NS 5 & itk 2w i, A
JHI 4 5 DR AH R A T o0 F AR 2 F B2 8 B Solyc029081370 (SlyFRGS) 1 F: AL K- 55
Fol-milR1 5 EL5RHK, HHEARMEL CG A, HAEAERMASIX N, SlyFRGS M id i1
T ROS WM RS HEMAM BRI KL L PR, AU T Fol-milR1-SlyAGO4a-
SIyFRG5 ZhREREH A 3 2 ARG 2200 1 707 WU, PR 28 2 Ak A 280 it R ) 15 7 Rt o 25 R 42
PR RS
KRB FAIRZ, DNA B, HUREEE, FUw 5 THLE]

At RN R BRRAEY), (a2 R, (EAERME IR 52 B0 U0 ARG 2
XM FENGE. BMMER 2 MBS RN S, b AR E Y
fk# (Fusarium oxysporum f.sp. lycopersici, Fol){2 45| & . R R RF MR R, @
WA RS LS EIF AR AR R A, SEEARKAR R, EERRL.
PRI B B R O e T P O A AR AT T, PR AT 700 ) R S
PR (X454, 2010; Di et al., 2016; Srinivas et al., 2019).
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¥ B2 Be-siR3.1. Be-siR3.2 Ml Be-siR5 #:#% 21 401, JFilid 515 3 RNAI {4 R 52
o AGOL 454, FhFrE X% 51k % (Weiberg et al., 2013). Pst-milR1 & /)N 464555 )R
B (Puccinia striiformis f. sp. Tritici)#]— A~ 8 ZEHU5 K 1, 759 B B = R 4H s A LR JE A,
HAE /N SE R AL R BILAEAE S — DM HEJE SM638, ot /N 465w BAT B 2 1 ik (Wang
etal., 2017). FRATHTHIF 7RI Fol 12 Yt £ A anid B v, HBUW 71 BT i) Fol-milR1 {E
R A3 F 15 FOK P F 2 1 R MM Py, ELREAE 5 oK ST YA 4% HLAE 9 7 22 IR 4 v 88 20
H:H SlyFRG4 )31k, [FI, Fol-milR1 7] 5 SlyAGO4a 456, il T-Hufe 3 1) s i 2 DA
BRI R G4 H )i et al., 2021).

WFLR W] DNA AL AR A e b S oc B 2, @I fU i 42K N 41 DNA i34k
T e R %54 /K F-(Henderson and Jacobsen, 2007; Law and Jacobsen, 2010a;
Yu et al., 2013). {EEYIH, MKHEILEH /N RNA /51 DNA H /L (RADM)E 2 5L H
(Matzke and Mosher, 2014). FEY#HNH gL YFZL EE K RADM 45, FEAH AGO4 &
F. DCL3 (DICER-LIKE 3) HHMEYHA 1) RNA &8 Pol IV #1 Pol V (Chan et al.,
2004; Havecker et al., 2010). fE4UFEFIF 1, ALAGO4 Jliid . RADM & 121 15 0L Fg 7 B 2 i
P 5 DT R A 7K V25 4 B O S ) T A AR BB TR 1 4% 4 (Agorio and Vera, 2007). il 5
NaAGO4 il T/ SR FIR(E 5B, M 1A R X 9 4k 7] 16 (Fusarium oxysporum)ft]
Hitk(Pradhan et al.,, 2020). KT OsDCL3 HJ/K%% ImiRNAs (long miRNAs)if it 5
OsAGO4 44, A LATENH ) 1 A7 sUR b A SRR 1 5] 3 Hamsine DNA FIERE,
23 BUKAE P B MRl 5C 88 R R AR 5 5% oK -F BRI UTER (WU et al,, 2010). X EHfF 5K
DNA FJEAb 1 25 F LA 2 A A7 SR A0 9 B 2% (1) 5 B2 40 P 4

AW T AAS AR A BT IR ) Fol-milR1_KO S8 A T 4k A1 EF A 7 (Fol-WT) 93 s Ji
TR 73 T G = I T AL R, B DR 4 PR A 00 57 4 T 3 4 B (R 2 DN FRER (L /KPR 1,
ZARIARE Fol-milRL (22 53 IR IE IR, AT DNA H B A 5 (3 A PURS 25998 10 40 7 HL],
SR AHUT P R B R R BRI

1 M5 R%E
1.1 SEREPHR}
PR R R . Bt ATk B AR R A A Bk U0 R 9 i L A6 1 (Fusarium oxysporum f.sp.

lycopersici, Fol4287) A M4 {-17. Fol-milR1-KO#108 I [X] i 4 548 B ik F A< i i 4

R 3RAS, DRAFT—80°CUKFH(Ji et al., 2021). AHF T HAIFEAiAA KX Fol #2443 H



i TR F R T (N N T AR AL SR T A R B &R Moneymaker (MM, i-2/i-2) FTPTH ff &R
Motelle (Mot, 12/12). A58 BT F 15 R 244 . pHSE401_tomatoU6 (pTX041); pBI121;
pCE2-TA/Blunt-Zero; pHB-GFP (pHG), Btk H1 4 S8 =5 {747 .

1.2 REEERE

Fol /£ PDA “Fifit 28°C. Fraotlak 7% 4 2 5 KRG, VIMEELZ 1 em? 3G ERA K X B
22 4, ¥R 2 100 mL Vogel's i iAE: 7RI HETZ I, T 28°C. 200 rpm $2RIFFAT L
PG EFR 4 Ko WEALF, JRISHFIB0KR EE Ty 108N mLo SEEUTEIE A h AR K 3 A A2 A4 11
il FEF ARG, PAKIHPEAR R, fEPEMRLR 2 em AbHilE D) 1, Kb FE A /AR RIBATL T B h
30 min, HE4E 10 min JRSIEIRLER T4 0 A0, B EH KRBT R4, e
SERUE KRR IR R, B K WIEA T, T AN LAMERFRE R/ 9%(25°C, 16 /Mfb/e
NI R RS ) RS SR ISR AR, MR R R
1.3 2EFRERENANFESEYESH

AR R Fol-WT/Fol-milR1_KO 73 A2 4« 5B i &2 MM, CTAB LRI
gDNA. Kl 48 J5 (1 DNA FEACHE I8 A MU T 2ok DNA Fr BUEAREE, SRJE1EAT F B
difl, Kufs R 3wl A JB, HEAESE B A . R ) S e A R R AL
I B MW e R K R AT R B RO AT PCR TS M BN P SCRE, B4 MM_H:0,
MM_Fol 1 MM_milR1_KO. ALY )5 73 B AN [ Ak A AR ] LA 7K1 0 22 St AL
[X i (Differentially Methylated Region, DMR), 3528 DNA H 3 Ak /KT 2 53 5 R 424 Fl %
SpEE R Th e R .

1.4 EETHERS LM Bisulfite sequencing PCR, BSP)

KWL TIANGE A w1 DNA L6 R £ A alf & (B 04 4Y) (DP215-02)%f
DNA HEAT 8 WA R #h A FE (PEAH0 3R S5 7= W ) . 8 A (LR Rt PCR ORI &
(TIANGEN: EM101)i4T 34T Rtk PCR #7348 . W ME#E = M4t Ak 375 £ (DC301) [ml i
Atk BB 3@ RS 5 min TA/Blunt-Zero Cloning Kit (C601-01)¥ H ) Fr Briki #51
T 8 IR A S O B o KT IE 5 515 S B B R P I LU X, 2 #T H 26K
A 1 R A P
1.5 EFFYRR=3e

HUR BB, VIEL 5 cm ZESRA LR, SIMEREDIE Y, K UIEU 240 SL R T4 22
eirh et 30 B, BhJE A dd H2O PREERE 2 Wk, BT B~ W a4 e A i e .
1.6 EFFERANRETNHE



ORI AR, VIHL 5 cm ZEIEIA LB, WREH A FEERE VIR 1 mm NBJG 4T
YPDA [E {35774 -, 28°C. FFEGIIEFR 24-36 hr J5id B 24 KA.

1.7 EYRREEEEA TR

G S IS [ AR (435 A b R — A2 J, B CTAB VAR VIS K2 DNA, SR T2R
TSR I AZHE R DNA PYJER )RR X (1IGS) /7 # B v 4 S 514, il @ & PCR XA H
AR ERRLAR A Py 195 J5 1 A 0 R R AT 44T o
1.8 EMEFE T A 4K/CRISPR-Cas9 sriBH i R BInREILHEL

s it e PR o Feak a A e A P B RS S e 514, R4S H IR ORF iR E PCR 7247,
I F TR 5 4R AR G (Vazyme CL12)3%48: 45 3R IR A, K400 P 56 VIF 1E #4141 B ORI A A T
GV3101.

F i K CRISPR-Cas9 gmfH &k At E: HT http://crispr.dbcls.jp 11 CRISPR # 5,
Ll pCBC-DT1T2_tomatoU6 (CPO43)Jfi ki AHRAR, 44 i £ 8 /7 51 - alifh,, 5 AN#ifk
PTX041, ¥ 230 - 56k 1) =5 4H ook AL R AT B GV3101.,

F st FE S Li et al., 2005, 1A y: 43 7K L3 by g e T ) e Rl o s AR AT
AL T R AT MM, CRISPR-Cas9 % [H 4 B R AT W AL B0 i R %A Mot, F
I PCR HA B 2 H 4 46 R AR bk R T s 20T 72
1.9 DAB tfa 1 NBT &

DAB 4uff: AHFUf I = RAEBAR A 7] DAB BRI S AL s & (47 &(P0202),
SRR TN Wy 40 S 1 2 e J5 A [E) R AR () — L ) et i R N, =8 I i
O B LA e P BB R R 3-5 IR, BRI 3-5 7l NGB DAB Qe TR, =
IREGIEE 3-30 708, HEROETRE, £ DAB Yt TIER, HAMKER 1-2 1k
bR AR F 95% L BEAE 80°C /K B e 2 i B 1 SN T (R R SR

NBT Heth: AHF T2 A8 25 2= RAVHAR A 7 NBT i i L e iy 5 € 34771 £ (C 3206), 2
HRASE R T . TR A K R T A2 e S AN TR RE AR [ — A7 R B At i@ N NBT et AR
h, EIREEDGIR G 2—6 h, 2 YRR IR A (B, FORFRAL i A BT TG (e AR A B
(I RIAT; U RE L, ZRIKIEESE 3-5 IR, B FIEAK T2 RKN)E, BN 95%LEH+
40°C 4bFE 3-16 h, =M i SO I Eid .

1.10 HO, S ENE
AHIF7E Ak e R AR ) R 7T AT I SR I e 5 £ (A064-1-1), S IR Al F



Mo iRy WO IR B AR G Ja AN R RE AR — -G 2 ki e, TR b T R B H, R
BB R, #2358 (g) A (mL)= 1:9 KL 1, A 9 AR PBS, iRlieEd 1 724,
12000 #/7y, B0 10 2p%h, B EIEWR; $l8 4G S A0 P00 B R B A& 2R, Ar S 8245 RS i
A=405 nm WO EEAE, Jfit 5 H02 & .

AW FHTAE R 5105 BB S R 1.

2 BER55H
2.1 SlyAGO4a iR FZERIiE

TATRTITE T LI Fol BUR SIPTLZY Fol-milRL 1 308 4317697 J i 12 Yeid 2 o
P RER A E 4, B Fol-milR1 A5 SlyAGO4a 454, e Rk £(Ji et al.,
2021). Ay Jik— ARl SIyAGO4a FERE i N IE R, A4 AU S A
Mot & 5t i SlyAGO4a i RILF AiE ekl ERYR Mt MM 15544 CRISPR/Cas9
DR G B L [N Rl ) T A AR . SEE Kan BiiE e &% qRT-PCR AR % 5e, Pt ®ik
HILNHA B SlyAGO4a-OE-Line 1. Line 4. Line 5 (ff{&® 1 A-C). iiid Kan ik &
CRISPR/Cas9 Zwf DNA Jv Builll 7% 5€ itk SlyAGO4a £ ZmiH Mk SlyAGO4a-KO-
Line 29. Line 34. 1 Line 29 7E4E i1 1 ALK 1 10 MBI Ak 2 AT - 2505 R A% i A
547, Line 34 7EFE 2T 1 AbR A 1 /NBFE A3 N T30 T & L3000 T 4R AT A= (P ] 1D-E).
qRT-PCR 45 H, Line 29. Line 34 4lif 1A+ SlyAGO4a FKiA/KT B FFIC(HE 1
F). BE, HEAER Fol pallRiA4K 3 AL R MM, Mot. SlyAGO4a-OE-Line 1.
SlyAGO4a-OE-Line5. SlyAGO4a-KO-Line 29. SlyAGO4a-KO-Line 34 fhftk, 455 %W
SlyAGO4a il a4 s i & MM [IdidE, it RIE SlyAGO4a [4Mk Mot IPiPE(El 1
A). TR BT 22 et 25 R (81 1 B), Mk R R BB & (K 1 C), AR e
B R R 5 ERGE R (& 1 D). UL EWFFREIREN, SIyAGO4a LAl FE )y
XS5 &R
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ot

Figure 1 SlyAGO4a negatively regulates tomato resistance to Fol

(A) The disease phenotype of plants infected with Fol. (bar=4 cm); (B) Stains of stem slices in Medan
(bar=1 mm), and isolation and cultivation of Fol from stems (bar=2 mm); (C) Detection of pathogen

biomass in tomato plants after Fol infection; (D) Disease index statistics.

2.2 Fol-milR1-SIlyAGO4a #i#E SIyFRG5 FZAk K



A THE— 2D R ] A R A R AL, R AR 7K IFol-WT/Fol-milR1_KO AN[A]J7 s Ak 2
AT, WAL R A BRI IEA 22 MEiEEFE . R Chop-PCR A (FIF#F5:
T R R 2R R [ B PN DDA AL S R 4 DNA, 255 PCR R 3 FE AL X B, 7~
Y5 R RE FE IE AR OQ) 0 I L8 B 5 72 e R R HEAT 1 — 2D 0 S e 45 R s, 7R3 AR B0 JiR A
Y5, 4 Hpa Il (R CG H LSRRI ScrF | (N5 CHG LR AY) I AL AL 2 ¥ £
H1, PCR Rl 45 R B Solyc02g081370 HHEAL/KF L+, MifE Fol-milR1_KO HHEIZ 4 5%
PR, %A B K 50 KA, ] Fol-milR1 5 Solyc029g081370 ) HI &4k,
A EAERE(E 2 A). N T #E—iE Solyc02g081370 4wl [X iium%iE (Cytosine, C)& /4
FREAL e, M AR IR ER AL BEA R MRS gDNA, 83 PCR 4 38 J5 e HllFy . 45 2R
F W Fol 124 T SIyFRG5 HI A3 3 25 5 -5 FR4H, TI7E Fol-milR1-KO 12 e ke A v i 3
KT 50 R ZH ALK SPAHIT (B 2B, C), HHH K5 HILERE A AR (B 2D). A1
GERBE—LERY T Solyc02g081370 M HEAL/KF5 Fol-milR1 FiA/KFEHEAM G, K,

AT HAr 449 SIYFRG5 (Fusarium Resistant Gene 5, 4#f% Acyl-CoA & i), JH1E A

Z Z
WEFHIBT TR B
A
No digestion control Solyc02g081370 / Hpall (CG )
MM Mot MM Mot
H,0 Fol KO H,0 Fol KO H,0 Fol KO H,0 Fol KO
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MM Mot MM Mot
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(A) H20/Fol-WT/Fol-milR1-KO 4t¥ T SlyFRG5 Chop-PCR #:ill; (B) AR SIyFRGS fi g fi7 25
BN 45, (C) SlyFRGS Jgmsie iy i A Gi Tt (D) A FFE L SIYFRGS ¥ 53/K -

Figure 2 Fol-milR1 regulates the methylation changes of SIyFRG5

(A) Detection methylation of SIyFRG5 under H20/Fol-WT/Fol-milR1-KO treatment by Chop PCR; (B)
Methylated cytosine site of SIyFRG5 in different samples; (C) Statistics of methylated cytosine site in

SIyFRGS5; (D) Transcriptional levels of SIyFRGS5 in different samples.

2.3 SIyFRG5 [F#4{L = Eh CDS X CG KA FEA

FAM1E—FH BSP #il Chop-PCR #£%T Fol-milR1 4% SIyFRG5 [FJH ZEALEAY . 25
RLH, TERR SR MM 1, Fol-WT 12445 SIyFRGS ] CG i i FH B AL %2 70%, BA &2 &
TR A Fol-milR1-KO 7 J5 B 4B 2H, {H CHG F1 CHH 7 ni FIEAL RS AH B3 25 5
MAEGUR &b % Mot H, SIyFRG5 i iE HY AL B A K F O Z KT MM, (Hi 2R CG
R R (K] 3A, B). [FIN, SIyFRG5 1) 31 X8 i) EAL AR AL 45 SRR W], 2L R
JR B R G4 J5 A 37 X IR R R (L 2A). 8 THRE DNA HIEAL K A AL
hill, FATIEAGIN 1 7 Hoti Ak A 2 Y HE AL D BEAH SR R R R sk o G5 5RER W, R0 U 1R e 2%
PR, B4 5 HEEA AR R R A SlyCMT3 #l SlyDRM6 FFE sk . 3% |
W, M HE IR0 SlYMET 1. SlyCMT 2, SlyDRM 5 &5 ()% 587K T-45 76 B 2. A8 1k (T ] 2B,
3C). VL h&5RE SIyFRGS [H L EE N CDS Xk CG FHIZRAIF AL, H
SIlyCMT3 Al SIlyDRM6 & ifi{% SIyFRG5 & A& H 3 Ak i) 3 2 H 3 AL g L [A]



Mock | 228308 e DRI
33558 B R385 5583353833 eR 8 R0 EE
W Aleoesnes ecas Wel wess censee Ssessescs s 68 W8 Sus arLen
Fe | R PRSI st | ™
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Mock | 383 B R B S B R B B SR S g 888
R R R R R R R R RRRR3830:R o
T | R R R R R S R T B B RR85 8 Mot
ol-milR1- R AR R38R R B8 R R AR
F”R‘KO|888888 SRR R PR R SRR
O CG nonmethylated © CHG nonmethylated CHH nonmethylated
® CG methylated ® CHG methylated CHH methylated
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C
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— 8-+ = Fol — 4 = Fol
% e == miIR1-KD§ +x =R miIR1-KO
z,] 2
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B 3 SIyFRGS 7£ CDS [X 5 it B 4k 5

(A) SIYyFRG5 %:[K CDS [X 35 FH LAV S Y 43 A1 (Jm A [X 3 43 X 35); (B) SIYFRG5 3K CDS [X 435 F kA
S3AFGETT; (C) Sly CMT3 55 SIyDRM6 75/ [i] AL B A if (AR X R IE KT

Figure 3 Methylation type of SIyFRG5 in the CDS region

(A) Distribution of methylation type in the CDS (Partial region)r egion of SlyFRG5; (B) Statistical
distribution of methylation types in the CDS region of SIyFRG5; (C) The relative expression levels of Sly

CMT3 and SlyDRMS6 in differently samples.

2.4 Fol-milR1-SlyAGO4a ilid DNA B34k SIyFRGS HERiE
A5 B A [ B PR AR e A AR LRSI SIYFRGS 7897 R B AR % i (1 N2 A5 0, 45
FLRUESE Fol-milR1-KO 7 J5 B 80w /1 2R T B A8 Fol (B 4A). M &R MM |



SIyFRG5 #3% /K V-8R 28T BRI, 1 Fol-milR1-KO % i B AL B N3 K P& e T
Hp ARG AR PR M /KT8] 4B); EHUE i & Mot 1, SIyFRG5 B /KPR VE AT,
{H Fol-milR1-KO Ji J5i B AL 3 T % s /K1 — B T B9 AR BY TR Ab B R (R 3% s /KT (B 4C).

Chop-PCR 45 Rt — 0 &R, SlyFRGS IS AERR . 25, WA R I — 2 (1A
4D). [FIN B S R EIR, Fol-WT 24N, 7£ MM H SIyFRG5 % sk /K PR 2 I8 T 58
MR, T Fol-milR1-KO {24 N HiE K 5t AHE G B2 (B 4E). DL ESEREH,
FESAR PR TI R G i b, Fol-milR1 4% SlyFRG5 e K H EAL/KF b T+t i 7E 5%
SRR R I

B
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Methylation Transcription

K 4 Fol-milR1-SIyAGO4a jdid DNA H 34k 1% SlyFRG5 #iA
(A 973 i B 1= L 5 A [R] I ) o5 6 At A 255 R 2 (bar=3 cm); (B) WEH R % MM J5 AR 8] 5 SIyFRG5 (1]

FikKF; (C) WEIRE R Y Mot J5 A [FIN A & SIYFRG5 HI#iA7KF; (D) Fol-WT F1 Fol-milR1-KO A3 7



KJG SIYyFRG5 7 A [RIZH 2 7 ALK, (E) Fol-WT 1 Fol-milR1-KO 43 7 KJ5 SIlyFRGS 7 A [F)4H
AL INE LSy N

Figure 4 Fol-milR1 regulates SIyFRG5 expression by DNA methylation

(A) Phenotype of tomato wilt disease at different time points after pathogen infection (bar=3 cm); (B)
The transcription level of SIyFRG5 at different time points after pathogen infection in MM; (C) The
transcription level of SIyFRG5 at different time points after pathogen infection in Mot; (D) Methylation
level of SIyFRGS5 in different tissues at 7 dpi infection; (E) Transcriptional levels of SlyFRGS5 in different

tissues at 7 dpi infection.

2.5 SlyFRG5 B ABEEEM B S 5EMPMERITE

NPT SlyFRGS 7E & iRl 2 A i A2 DhRE, FAT 170 T 18 3 i B
ARl MM RIHT S A Mot #4281 RIA R CRISPR-Cas9 J: M nig st 41kl il NPTI 3
[NZik. qRT-PCR L4 53543 2 #k SlyFRG5 &L %A FH 141 OE-Line 6 Al Line 13 (ff
3A, B), H SIyFRG5 ¥k - 587 RIAH U 23 (B ¥ 3C). 3K75 2 Bk SIyFRG5S
HE R w5 AV T KO-Line 6 1 Line 56(Fft& 3D, E). i Line 6 7EHE AT 1 4b&A: 1 AMFaidE
MHE N, SEEOEEWFIIRRT4E; Line 56 7E#L N 1 AbKE 23 AME:IIER %, SIyFRG5
oK 5 B A RUAH EUR 38 T RE (P ] 3F).

FEF AR Fol R E K =41 MM, Mot 1 SIyFRG5 it #3A MK b & it ok, LA
IKAEF PRI . S5 REH], Fol (R4, 7RI M R MM rhid ik SlyFRGS PR A
R R TR, 52, EHUR MRS SlyFRGS &5 N EL0HE = (1] 4A).
ZEFFARAE SO0 SR O R ZEAT O B T I S A, S TR M G S R R R
AFH—E(K 4A, B, C). LLLZEHREM, SIyFRGS {E A E AN T2 5 & MPikh 2 id 2.

i PE% (reactive oxygen species, ROS)F R &4 NBi TAE 5 1EA ) 5% R 1% 5 A
. YR A R %%k & PTI (pattern - triggered immunity)fi1 ETI (effector -
triggered immunity) 2 [A] FAH BAE B2 — AN s BT E g, W A — R IG5 54,
45 ROS F Ca* A, —F BN G IR N ) R BE 2 — (5 (Yu et al., 2024). i,
AR 7 ER b AR A ROS B BKF, 48R E/R Fol [R4Y5, iR MM
Hid Rk SlyFRGS M AEHUR it & Mot kR SIyFRGS MIAHRAR SE kN H202 1 <O,
FLZKF, £ SlyFRGS /KPS ROS MR B/KPAAE IR CEK, JFEEmE % Fol
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plants.
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SIlyFRGS5 methylation level activated by Fol-milR1 mediates

Immune response against tomato wilt disease

Yue Wang', Yanting Lif, Yin Xiao, Hongxia Ye, Shuman Chen, Shougiang Ouyang*
School of Life Sciences, Zhejiang Normal University, Jinhua 321004

INTRODUCTION: Tomato wilt disease, caused by Fusarium oxysporum f. sp. lycopersici
(Fol), is a soil borne fungal disease that causes significant economic losses to global
tomato agricultural production. The molecular mechanism of pathogen sRNA cross-
border regulation of host DNA methylation mediated tomato resistance to wilt disease is
still unclear. Here, we illustrate that SIyFRG5 methylation level activated by Fol-milR1
mediates immune response against tomato wilt disease.

RATIONALE: The latest research shows that SRNA derived from pathogens can serve
as novel effectors for cross-border participation in host-pathogen interactions. Our
previous research documented that Fol-milR1 was transferred horizontally into host cells
as an effector. Fol-milR1 repressed the expression of a resistant gene SlyFRG4 in
tomato, as well as binded to SIyAGO4a leading to interfere with the host immune system
to achieve successful infection. Therefore, this research further determines whether
transmission of Fol-milR1 into tomato causes DNA methylation in the tomato genome
and elucidate other aspects of the molecular mechanism involving the action of Fol-milR1.

RESULTS: The results indicate that SlyAGO4a negatively participates in the resistance
to tomato wilt disease. The methylation level of Solyc02g081370 (SIyFRG5) was
identified to be directly associated with Fol-milR1 using whole genome methylation
sequencing and molecular biology methods. SIyFRG5 loss-of-function alleles created
using CRISPR/Cas9 in resistant cultivar tomato Motelle exhibited enhanced disease
susceptibility to Fol, further supporting the idea that SIlyFRG4 is essential for tomato wilt
disease resistance. SIyFRG5 contributed wilt disease resistance by regulating the
accumulation of host ROS in tomato.

CONCLUSION: Combining previous research, we concluded that,during the infection Fol,
Fol-milR1 was transferred into host cells to hijack SlyAGO4a which leads to methylation
a Fusarium disease resistant gene SIyFRG5. This study analyzed how the Fol-milR1-
SlyAGO4a-SlyFRG5 functional module mediated tomato resistance to wilt disease, which
will provide a new ideas for exploring the cultivation and quality improvement of tomato
resistance to Fusarium disease.
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AGTCAAATATTGTATTAGCGCACA
CCCTGAACTGGAGACGGAAC
GTTGTAAGGGTTGTATAGGG
ACTTTCCTTGCTCCATCTTC
GCCTCTGTCCCTCACTCCA
CAGCAGCCGACTCAGACAAT
CTTTCCTCCTCTACTTTCG
GCTAGGTTTACATGATTGTCATC
CTGATTCCCCTGCGAAGGAT
GTTGCAATGGCGCTAATCCC
GGCCTCAAAATCCACTTCTTCC
ACCTTGTTGAAGTAACAACCTCAT
ACGTTAGCCAGCTTTCAGGT
ACAACCGATAAATGAGCCCC
GCTTCCTAACTAATGAGGATG
TTAGCCACATTTCCCTCTCC
GGATATTTTGGTACTACCTAC
CTACCTTCCAACGATACATG
TGCCCATCTTGCTGCTACTC
AAGCATGAAGGCGTTACGCG
GGACTACCCAGAGTGGCTTG
AGCACACGTTTTGCCTTTGC
GCACACTGTAAGAAGAAGTTAGC
AATGTCTTTGCCACTGCTCTC
TTTTATTGTAATGGTTGGATTTTTA
TTAATCTAACTTATTCTTCCCTTAA
TGCACGTTCTCAAGGTTTCC




SIMET1-gpcr-R
SICMT3-gpcr-F
SICMT3-gpcr-R
SICMT2-gpcr-F
SICMT2-gpcr-R
SICMT4-gpcr-F
SICMT4-gpcr-R
SIDRM7-gpcr-F
SIDRM7-gpcr-R
SIDRM6-qgpcr-F
SIDRM6-gpcr-R
SIDRM5-qgpcr-F
SIDRM5-gpcr-R
SIDRM8-qgpcr-F
SIDRMB8-qgpcr-R
SIAcx1b-gPCR-F
SIAcx1b-gPCR-R
SIAOC-gPCR-F
SIAOC-gPCR-R
Fol-IGS1049

Fol-1GS1050

ATGCCAAAGGAGGTGGAACA
ATCGGCGAATCGTCTGGTC
GTCCGAATCATGTTGGCAATTT
TGGTGGAGAACAATGAGCCAA
ACGCTTCCCAACAACCCATC
AGTCCCACGTAGAAAGGGAG
AAAGGCACAGTCAGGAACCA
GCTCTTCCCAGTACAACGAAA
GTGCTTCTGGACCACATCTC
GTTGCGATGTGGAGGCAAG
ACTAATGGAGGGTTCCAGCG
GTGATGGGGAGGCAAGCTC
TAATGCAGGGCTCCAGGTGA
CAGTGAGTGATGCCCAGGGGT
TGTTCTGGCCCTACAGCTGCC
ATGCTGATGAGGGTTGCACA
CAAACAGCCCGAGACAAAGC
TACTTCGGCGATTACGGTCA
TGCAAATATGCCGGATCCAC

TGCGATTTGGACGAGATATGTG

ATTTGCCTACCCTGTACCTACC




