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Z—o ML, AT USRI NN IT T 52, LA
2 NS A Hem IR 0 IR e 2o 5 s L I PP R
ST A R G A b R R IR I AR AL, 124
225 YU A IE N, O AT R TV e 48 g 2 TR
FERHTIE B 73T B, (R s R 2 TR b B 18
fe P LAt

1 #RERE

1.1 FEENEET NSRRI HE R R0 A
BRAE 2 5, m ISR RS 15, iR R
Flf B g o T it

B 1 b S AT B A AL B 2 G T T S
2023 4F 5 H 24 HiR R4 RA 1 TR 9% H 4
JNIREAR, 6 A 2 HIZFA R T F TR 9% H 4
JVFNIG 44 N3, 6 A 6 HiZF e IRl H T
BE 3R H RS ARG AR, 6 H 9 HIRFiRE
JNFR TR A e N R . R R (Rl
12 h, il KFpFEEAKEXRNMFAG 1248 T
60 FLUC &L, M T A K E LB M A Y
12 FFHE8h . FHEEKEW R FHERE, fliA
S — R B SRR R S R g S A 4, 15
PRI, H AR H 355 R 3 R4, 43991
JH GW. SW F1 SP K7, #F 3 Mai i 2 it
— A H
12 BFEZFRHOHEE LREFHT IR
eSO AWk SR LR SN Ik SANLES)IN
LARY(Fusarium oxysporum Schl. F. sp. benincasae)
A B/NRD 15 (JF F FOB 78 ), &R <k k%
2 5B AR .

2R ATTIA 2509 )y 41 % PDA #: 3 3k,
I WESTPHAL £ J5 154145 PDB }33:3 ., FOB
T PDASE FH PR 7d)5, PRI 2% =
PDB 15323, B 25 °C. 150 r-min ' %5 3 19 16 15 7
Giendi % 3 d, BEIE AR A U8 A5 B A 7 VR W,
RN THEE N 2.75%10" CFU-g ™', F¢ 1 = 4 (LA
Fis AR TR PR A R T, 25 1 o
1.3 EBETEMSIE HHERA B BEREP T
ko, FEATEAME T M. pH 5.94, HHLE 5.1 g-kg ™' B
iR 28.1 mg-kg ™', FAHE 103.3 mg-kg ™' 5 A
129.6 mg-kg ' IR RG24, + 0.18 mm
i, K 3, B 2h KT JEHEKE 5,
I,

b T = O ) N o 7 e T N

6 g | mLIRAFES], A L. Il -4 FOB ¥
JE, A 8.0x10° Fl1 0 CFU-g '(F F Ml 0 F&/n) o 254
I, BEEK 120 g, M.
1.4 RWHEIT LKW 3R, 4h GW.
SW 5 SP, 2 ik B2 45 1 -5, 4350 F A1 0, 1
K30 3 B, VR R G, TR A 12
[ 0y 222k 25 NS S 2N I 7 SN L BT S DB
B4 9 GWE, GW0, SWF, SW0. SPF. SP0O
F /8 . GWF, SWF F1 SPF 4t B 41 1 &% 25 #k ,
GWO0. SWO £ SPO b BRAH T 4% 10 £k,

FEAL GG BT OB RN R, B4k
4 SRR E 0 L:D=12h:12h, J&JEF 26 C/21 €&/
), Y5 2 000 Lux, B 7507 2 d o 5K, Jak
2 d #NFEABAR T 28 R K 43, SE st B ANt AE
1.5 EMHEAMNRESER HEHRTHELA
[vi] e J32 3 TRT P 42 TR S 56 & B, 42 B 38 FOB ¥k %
2.8 x 10° CFU-g ' i}, H A RNLH S 6 d FF 1R
B A, 2 IR, HE B 1 FOB MRl 8.0 x 10°
CFU-g ' B, 55 10 d FFIR H BURGZRE R, R4
JREI A AR ZE IR, WA I e TR AR B
B (5 5 O FFRATER R 5t R i s 2l o3t o

K g% 5 dJ5%F GWF, GW0, SWF £l SWO0 %)

B A (43 91 GWFL, GWL, SWFL il SWL %
75 )F1 GWF, GWO. SPF H1 SPO 41 1 H3 (43 51
GWFR., GWR. SPFR HI SPR %75 ) A TRAE, FEAS
W 4N EE, B 4 M EY¥EREGE N 1, 2,
3.4, FeHTHSRAK GRS 3~ 4 i R B9 1E R TH
CHEFR A R K e AR 2R 1T ), P 25 B /K Bk
PRk, Sz R IR AR TR B K 4 o T KR IS 1Y)
By I8R5 BRI B T AR, R A
TG BT AR 45 1 om, $4 i [AAR R BT #E ),
BT 2 mL BAAE T, ST RV A R, J5 e E
—80 °C BRI VKAR R AE, Bl J5 37 BFEAE S 38 H
S A B 2R AT BRA R 58 A RNA-seq il
FETAE.
1.6 HIFEBLIRSEEIT (HH] fastp v 0.19.5 Fff
(https://github.com/OpenGene/fastp ) %] Ji {7 £ $ig i
Fridy, AhEsr ek | R WAL . It N &
I AR, 45325 adapter I A BT 5 K
/NTF 30 bp A9 H1, DT £ 38 i S5 ) I A
(clean data) LARIIE S S 43T B9 A HEA T
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ffi A HiSat2v2.1.0 % 1 (http://ccb.jhu.edw/
software/hisat2/index.shtml) ¥ JiT #% J5 1Y clean data
(reads), 52 FLP A LT RTS HI T fa S s AR 4
4e . FRiB I %) mapped data (reads), I 2
22 FEPR 20 KR : Benincasa_hispida (https://www.ncbi.
nlm.nih.gov/datasets/genome/GCF_009727055.1/),
MRS HFLH A KR : Cucurbita_moschata (https://
www.ncbi.nlm.nih.gov/datasets/genome/GCF_0027383
65.1/), [A]EF X2 U2 s 2 0 e 1) Lokt 485 SR 47 o
AL, FEAIEI IR | FERE 5 | Reads
£ 2 7% B A AN [R] X 38003 A1 DL M Reads 7EAS [A] 4
AR AT 5T
1.7 Z2FFRZEEEFMFIE KB HEKE M Read
Counts ¢ J5 , ffi /] DESeq2 v 1.10.1 %k {f (http:/
biocon-ductor.org/pac-kages/stats/bioc/DESeq2 ) i#f
FIREAS[R]BE DA Y e 3K 22 5 70T, B llog,FCl = 1 H
FDR (False Discovery Rate)<0.05 A 3E K X A2
57221k B A (differentially expressed genes, DEGs) .
1.8 GO INEEEREM KEGG REREEN TR
EYHHRER (RER ) ik FIH GO Hul %,
e S5 DR 422 IR A= ) % 1 72 (biological process, BP) .
20 9 2H 43 (cellular component, CC) il 43 I E
(molecular function, MF) #E1753028, Xt 2Z R £k
R FEE N REHFAT GO TR

F M KEGG #4122, # 5L P 12 I pathway 1
BEEAT T AT REREAT 4026, X 25 S KAk HE A AT
KEGG 1%,

I A 4y B0 S TR %530 T (PRGdb; hittp://
prgdb.org/prgdb4/), B 22 5 KA K R R H ¥ 514
22 ¥ DRAGO 3 T H A Flill R H& A #9250 K 4k
By, 2GR RE A

A, GO DiRe s %A1 KEGG YIRE & #7150
9 38 1o 8k 4 Goatools v 0.6.5 (https://git-hub.com/
tanghaibao/GQOatool) Fll Python scipy (https:/scipy.
org/install/) #47, ffi ] 4 #Z B E 5 (BH, BY,
holm Fil bonferroni) X} p [HIEAT TR IE, M pH<
0.05 if, A GO 5 KEGG IHREAFAE 3 = 4 1- L.
1.9 SEHEHE=Z PCRIEUE I H 44
HRER 2 /> 22 S 3k B R AT S 92 5E £ PCR,
G UEHE S 2 45 R B HERR 1 -

A F-box protein & FIAE Ay ih F 1) N S HE A U0
DL Actin J A 15 S AR B (9 9 2 ZE U7 54T qRT-
PCR ¥ . SESei 3AEE, fli ] 2 kit &
FEA LI AR 235 6, 1] Origin 2024 #R44#E47
2§, F) FH NCBI H %) Pick Primers % i1 5| )
(% 1), ffi /] Blast #E47 51 945 v MR A 56, H 3T
GRS 1Y) AE R A IR R w4320 )
B

x1 MAMREBER qRT-PCR 5|4
Tab. 1 qRT-PCR primers for leaf and root genes

iilSvA SEH ST NS T

Tissue Gene Forward primer sequence(5'—3") Reverse primer sequence(5'—3')
LOC120076313 CGCTTGTAGCACAGCGAAAG TCGATTATCTTGGGCGGGAC
LOC120067870 TGCAGACGGCATAGACAGTG TGCTATTCGGCCGTCTCTTC

lii LOC120086723 TCACTGCTGATCCCCGAAAC GAAACTCAATGCTCGCCACC
LOC120075868 GAAACGCATCTGGAAGTGCC ACGTAGGGTCCTGCTCATCA
F-box protein CAAACTCCCCAATGCTCAGT CAAACAAGACCACCAGATGAAC
LOC111431282 AACACCAAGCCAACTCGGAA AGAGGTTGCCGAAGGAGTTC

Tfj){i LOC111434154 AGATGACCCGGAAGCCTTTG GTTGACTGGGTCAGCAAGGT
Actin AGCCATCTCTCATCGGTAT CATGGTTGAACCACCACTG

2 EBRENR iK% 6.04 Gb LU Q20 BfIL 1 43 b B 171y

21 NWEFEHEsITSSEEEANLE 16 M
R P 2L 375 S5 AR 7 1) 700 019 546 4%, JEL G 4L
P8 28 28 08 J5 3R A5 5 B 1Y reads #3649 983 334
4%, #3845 103.28 Gb Clean Data, #4545 Clean Data

54 97.73% , Q30 T 5& A 43 Lk & 2t i 7 ¥ {E hy
95.88%, GC I TIEN 45.89% (3 2) . 16 MR
TR i I P AR AR 7571 796 045 970 2%, JRAR%L
P 25 35 U8 S5 AR A5 1R B i 1Y reads I 788 820 340
£, 4548 118.44 Gb Clean Data, &4 Clean Data
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http://prgdb.org/prgdb4/
http://prgdb.org/prgdb4/
https://git-hub.com/tanghaibao/GOatool
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https://scipy.org/install/
https://scipy.org/install/
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Yik3) 629 Gb DA . Q20 Bk A4 b & AV Y 93.75%, GC & & SEIIME R 45.93% (55 3), Vil
fEH 97.90%, Q30 I H 7 b & - FE N UFEME R, 72 N —2aEdE -

®2 MANFHERITR
Tab. 2 Statistical table of leaf sequencing data

Ak 2 Y rEE e BN PR B T AR AR FRR Q20/%  Q30/% GCir it
Treatment  Biological repeat Clean reads Clean bases Error rate/%  Q20/%  Q30/%  GC content/%

1 43179 818 6458 447 311 0.0253 97.30 95.21 46.33
2 42 651 922 6376 573 009 0.0245 97.70 95.82 45.16
SWEL 3 42 875394 6406 161 037 0.0249 97.50 95.51 45.24
4 45 009 320 6752776 974 0.0263 96.83 94.48 4598
1 43320074 6 459 906 009 0.0241 97.92 96.16 45.05
2 43 053 652 6427 466 383 0.0241 97.92 96.15 44.86
GWEL 3 42 666 922 6322273 436 0.0241 97.91 96.17 45.65
4 42 812 064 6373 731 835 0.0241 97.91 96.18 45.34
1 42 549 842 6340 332 373 0.0241 97.91 96.16 45.45
2 43 429 956 6458 514 075 0.0241 97.91 96.19 45.85
SWL 3 47 369 184 7007 856 484 0.0239 97.98 96.35 45.87
4 43195 524 6 390 480 048 0.0247 97.58 95.76 46.07
1 49 023 592 7 288 104 998 0.0243 97.83 96.02 46.81
GWL 2 40 544 988 6 041 735 660 0.0244 97.8 95.94 46.68
3 40 588 474 6 060 309 165 0.0243 97.84 96.02 47.10
4 41 032 682 6117 046 724 0.0244 97.80 95.92 46.78

®3 REBWFEESRITR

Tab. 3 Statistical table of root sequencing data

AL HEYES TR R R A F TR Q20/%  Q30/% GC&
Treatment  Biological repeat Clean reads Clean bases Error rate/%  Q20/%  Q30/%  GC content/%

1 55068 966 8274790 336 0.0253 97.95 93.88 46.00
2 41816 552 6288 523 427 0.0250 98.05 94.16 45.84
SPIR 3 56 613 890 8512784710 0.0252 98.00 93.97 45.69
4 53390314 8004 266 521 0.0254 97.91 93.79 45.94
1 49 987 502 7 494 885 674 0.0250 98.03 94.1 45.93
2 45607 438 6842619711 0.0251 97.99 94.01 46.14
GWER 3 42957918 6 456 667 868 0.0253 97.92 93.84 46.02
4 51 699 286 7 766 345 815 0.0256 97.83 93.57 4595
1 47556 512 7 125 387 830 0.0250 98.03 94.09 46.07
2 48 154 996 7207 863 128 0.0260 97.64 93.17 45.96
SPR 3 53 055 568 7 969 322 838 0.0256 97.83 93.57 45.94
4 52 423 320 7 867 678 851 0.0255 97.86 93.70 45.87
1 50296 086 7558 923 882 0.0256 97.81 93.51 45.69
GWR 2 46 241 656 6952236 167 0.0257 97.76 93.42 45.92
3 45286 002 6 803 395 798 0.0256 97.82 93.55 45.98
4 48 664 334 7309 752 018 0.0254 97.90 93.71 4593

Bt RS U RIS BN )G, F) IS B IR AT X, XM 96.65% F|
H HiSat2 o ALY Clean Reads S5155E  97.64% A& Z R4, o MESES 20y



56 3

R ZE: NGRS = A& TR 2R Uk e S L A 833

W . 555 TR UM H, e B AL
It 22 808 A4, Hiip EVAIFE A 21 121 4, Bk A
1 687 /~o KEHIFRA LU LUXT 21 g NS 2 B A 4
J&i, R HiSat2 B4 43555 45 A i i) Clean Reads
548 % S5 SL IR A 3647 77 50 FXF, HeXE 6 A
72.43% %) 86.66% N % X REE, AT LARIE
JEELHTIHERRTE . 5SS B NAM L, A
SR FRIL N I 29 436 4>, Hih BAIFEA 28 566
AN, A 870 4,

A Correlation between samples
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R E(RDWFE 09 UL E (Bl 1-B),
Ui B R i = ) A 2 AR R A, AT DA R
S8 HT TAE
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A. leaf; B. root.
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Fig.1 Sample correlation heat map of leaf and root

23 MAMRBHWERRZEZEBREE K
log,FC| = 1 H.FDR < 0.05 f3EH & 2540k
P 7ERE Y, GWFL vs SWFL ZH3EMeE ) 4310
™ DEGs, H: 4452 1 956 4~ |- % DEGs H1 2 354
ASF 18 DEGs; GWFL vs GWL 41 L% 72 H} 6 808
/> DEGs, H:d 432 3 130 4> |- % DEGs 1 3 678
A>T I DEGs; SWFL vs SWL 2H 4t % 52 4 3 759
> DEGs, H:" £ & 2 290 4~ |- 7% DEGs 1 1 469
AT ¥ DEGs. 7EAR#R24H, GWFR vs SPFR 411t
Y E 56 1~ DEGs, H 1% 49 4~ 12 DEGs
7 F ¥4 DEGs; GWFR vs GWR 4 3£ % 5 14 803
/> DEGs, H:Hf5& 403 4~ [-1f DEGs #1401 1~ F
## DEGs; SPFR vs SPR £ #1455 i} 242 4~ DEGs,
Hfud 115 4 i DEGs 11 127 4~ F i DEGs.,

Shy ik — 2 2 SC HEBORG ZE R BRI, AR SR

FER G TR A N FLAE A 4 sl ma SN
T 22 R R IR B P SO TED TR EE A Y, Ffxf
— M. XTI A GWFL vs GWL 21/
3 130 4~ I/ DEGs. GWFL vs SWFL 41 1 956
A~ |9% DEGs 5 SWFL vs SWL 4 11) 1469 4~ T4
DEGs i#£17 Venn 23 ¥, fifiik i 284 /4~ 7 I 7E T
g 5 TN (8] 2-A) o X AR #8 GWFR vs SPFR 41 [
49 4~ |- DEGs, GWFR vs GWR 41 ] 402 4~ I
7% DEGs 5 SPFR vs SPR 21 /Y 127 4~ T ¥l DEGs
AT Venn 20 #, G HY 2 AR 0 08 8 o 2L A
(K 2-B),
24 BEMBERE GOSN XL ki
284 AN | AP LI R T GO ThRESM#T, 754
Yk R eh, mt R i OGBS T AR A A
AR AR S AR ARG S, i
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Venn map of DEGs in leaf Venn map of DEGs in root
GWFLvsSWFL GWFLvsGWL GWFRvsSPFR GWFRvsGWR

up-regulated DEGs

up-regulated DEGs

up-regulated DEGs

up-regulated DEGs

SWFLvsSWL
down-regulated DEGs

B2

() BB i PR 2 2w SR AR AR M 20 ) . A 53
YL s 7020 DIRED, R 0 DB ik PR 32 8L
BRI E 545G (K 3-A) .

(7] B XoF ST 7 2 1 S 114 2 A AR DG ST B A
#AT GO TR ST, fEA= Wit Bt v, AR BB st bt
o e DAL 2 B AR A R A | 0 Ao R R
N5 TEAAMIZHE 53 vh, AR BB SO S Y = 2 4
TESEAE G B 5y QA2 53 4
AL 735 1273 T-DHRE T, AR ER A4 SC BB 5L A
FEEEAMTEE 5455 (B 3-B).

25 BEFBEER KEGGEEST AKX
PO L RIAE N AR . K11 Z RN 2 1C
(alanine, aspartate and glutamate metabolism) ., %A
$e 4= W16 W (phenylpropanoid biosynthesis) . i it |

SPFRvsSPR
down-regulated DEGs

M R FRARE T aRA B E 4 B E
Fig.2 Venn map of DEGs in leaf and root

S s R 8 g A= A i (cutin, suberine and wax
biosynthesis) 5 & {1t i} (nitrogen metabolism ) % i
I E R 4-A).

HREFR A SC PO HE I AR T2 L 05 B B e
25 BN 3% Wy 4 ¥ & A (stilbenoid, diarylheptanoid
and gingerol biosynthesis) . Y& & 1E Fl K 4 8 H
(photosynthesis-antenna proteins) , 25 % il 4 ¥ &
1% (flavonoid biosynthesis) 5 2K N &t 4= ¥ & i
(phenylpropanoid biosynthesis) 45 i % i & &
(Kl 4-B).

MR R . KA R A = TR A6
(alanine, aspartate and glutamate metabolism )i %
Wk 34 AN, 2l & LOC120076313,
LOC120089431 5 LOC120083554, N %é 4= ¥

GOTEREAIT(H )
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Fig. 3 GO functional classification of potential disease resistance genes in leaf and root
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Fig. 4 KEGG enrichment analysis of potential disease resistance genes in leaf and root
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Tab.4 Detailed table of leaf KEGG enrichment analysis

AR A ik S SRR FEH SEH ThReflid
Pathway description Pathway ID Gene number Gene Gene description
LOCI120076313 Asparagine synthetase [glutamine-hydrolyzing]1-
PR, KT TR A fike : ,
Alanine. aspartate and 00250 3 LOC120089431 Asparagine synthetase [glutamine-hydrolyzing] 1-
ut ’t P caboli map like, transcript variant X1
glutamate metabolism Probable aldehyde dehydrogenase, transcript
LOCI12 4
OC12008355 variant X1
LOC120067870 Peroxidase 2-like
LOC120073918 Berberine bridge enzyme-like 15
R B L map00940 5 LOC120081818 Peroxidase 11, transcript variant X1
Phenylpropanoid biosynthesis P . .
LOC120085310 4-coumarate--CoA ligase 2-like
Caffeoylshikimate esterase-like, transcript variant
LOC120091171
0C12009117 X1
i} Omega-hydroxypalmitate O-feruloyl transferase-
£ 5 IR A M A R LOC120086723 .
c f bE' o Lot biosvnihesis MaP00073 2 like
ufin, subering and wax blosynthesis LOCI120071639 Cytochrome P450 86B1-like
e LOC120074685 Uncharacterized LOC120074685
Nitrogen metabolism map00910 2 LOCI120075868 Beta carbonic anhydrase 5, chloroplastic-like,

transcript variant X1

5 IRE KEGG BEESIHFER
Tab. 5 Detailed table of root KEGG enrichment analysis

FRHE B A

Pathway description

i B

H PR

Pathway ID Gene number

LA FEPIThREH IR
Gene Gene description

B, TIPS ML W AE W) 5 B Stilbenoid,

diarylheptan-oid and gingerol biosynthesis map00945 1 LOC111431282 Vinorine synthase-like
HAEVERREGER Chlorophyll a-b binding protein of
Photosynthesis-antenna proteins map00196 ! LOCTI1434154 LHCII type 1-like

JEH A= W) & B Flavonoid biosynthesis map00941 1 LOC111431282 Vinorine synthase-like

P LEE )6 iPhenylpropanoid biosynt-hesis  map00940 1 LOC111431282 Vinorine synthase-like
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Map of phenylpropanoid biosynthesis pathway in leaf

D, AR HOAN TR A S S0 32 20y 7 28, 43000

CK. CL.

KIN. LECRK. N. RLP, TRAM(5E 6),

TTARER 2 AV AETU HE R B B 2 5 R &I AH

Map of phenylpropanoid biosynthesis pathway in root

HREH TS B E ) & d B

sromade

B B

]
sy

4|

o
Semm
£
G
B

mmmmmmmmm J\:
s

oo
s
2|

O YIS,

prbewt s
:,%*_,_ s

pivs {

— g

5t

oo

)

LLEJTHE: LIRS B ITAE: CNEED s BARJTAE: TS RN

Red boxes: Up-regulated genes; yellow boxes: Known genes; Yellow-green boxes: Known genes + new genes
ES5 MAMREBEREENEHERE
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Tab. 6 Prediction of protein domain of potential disease resistance genes in leaves

FLH Gene 4325 Class ZEF4)3; Domain FERIREHEIR Description
. Contains a coiled-coil domain(CC),a transmembrane
LOC120087570 CK CC,TM,Kinase . . .
domain(TM )and a kinase domain
LOC120090355 CL CC.LRRTM Contains a coiled-coil domain,a leucine-rich repeat
’ ’ domain(LRR )and a kinase domain(Kinase)
LOC120076759 KIN TM,Kinase
LOC120083806 KIN TM,Kinase
LOC120082723 KIN TM,Kinase
LOC120088593 KIN TM,Kinase Contains a transmembrane domain and a kinase domain
LOC120089817 KIN TM,Kinase
LOC120092573 KIN TM,Kinase
LOC120072525 KIN TM,Kinase
LOC120090305 LECRK LECM,TM,Kinase  Lectin-receptor kinase, contains a lectin-like motifs(LECM)
LOC120090267 LECRK LECM,TM,Kinase instead of LRR,a transmembrane domain and a kinase domain
LOC120090948 N NBS,TM Contains a nucleotide-binding site domain(NBS )domain and a
LOC120085520 N NBS,TM transmembrane domain
LOC120072345 RLP LRR,TM Receptor like proteins, contains a leucine-rich repeat domain and
LOC120085476 RLP LRR,TM a kinase domain
LOC120085949 TRAM ™ Contains a transmembrane domain only
PRUNERTiA P bZIP. MIKC. B3, WRKY. NAC 5 M_type %

27 RBHEINEBLETHRBEFHSH X
BT AU HIE T TFs 20T, 2e%e ) 2 828 4~
SEFIRN TFs, 3X 26 TFs J& T 48 M IEF %, £2
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WE T 48 MR Z R, £ 2+ MYB _related.,
bHLH. MYB. ERF, NAC, bZIP., HB-other, ARF.
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CP

FESEIH T TFs
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Fig. 6 TFs in response to Fusarium oxysporum infection in leaf and root
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C3H. GRAS 5 Dof (& 6-B).
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Fig. 7 qRT-PCR verification of 4 genes from wax gourd in leaves and 2 genes from pumpkin in roots
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Transcriptome analysis of wax gourd grafted with pumpkin

to improve resistance to Fusarium wilt

WU Haolong"”, FU Houlong', FU Junyu', LIAO Daolong>, ZHOU Bin®, LIU Zifan'", MI Baobin®

(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. Institute of Vegetables, Hainan Academy of
Agricultural Sciences, Haikou, Hainan 571100, China; 3. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences,
Haikou, Hainan 571101, China; 4. Hunan Vegetable Research Institute, Changsha, Hunan 410125, China)

Abstract: To investigate the molecular mechanisms by which pumpkin grafting enhances resistance to
Fusarium wilt in wax gourd, pumpkin variety ‘Haizhen 1’ was used as the rootstock and wax gourd variety
‘Tiezhu 2’ as the scion in this experiment. Three types of seedling materials were produced through grafting:
grafted wax gourd (GW) to pumpkin, self-grafted wax gourd (SW), and self-grafted pumpkin (SP). These
graftings were cultivated in soil inoculated with Fusarium oxysporum at a concentration of 8.0 x 10° CFU g,
with a control group using soil at 0 CFU-g™". After five days of cultivation, root and leaf samples were collected
for transcriptome sequencing to analyze differentially expressed genes (DEGs). The results showed that 284
and 2 potential disease-resistant genes were identified in the leaves and roots, respectively. Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis revealed that phenylpropane
biosynthesis was a common metabolic pathway in both the leaves and roots of grafted wax gourd. Using
DRAGO 3 for domain prediction of the potential disease-resistant genes, 16 disease resistance-related genes
were predicted, mainly associated with the PTI (pattern-triggered immunity) pathway. Transcription factor (TF)
analysis of all the transcriptome sequences in the leaves and roots showed that there were 2,828 and 5,426
differentially expressed TFs identified in the leaves and roots, respectively. A significant number of these TFs
were concentrated in the MYB, bHLH, ERF, and NAC families. It is hence hypothesized that phenylpropane
biosynthesis and transcription factors such as MYB, bHLH, ERF, and NAC play crucial roles in defending
against Fusarium oxysporum infection.

Keywords: wax gourd; pumpkin; grafting; Fusarium oxysporum; transcriptome sequencing
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