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2. Resistant pumpkin rootstocks and transcriptomic analysis of resistant/susceptible parents in response to
fusarium wilt and root-knot nematode

Pedepar/anoTamis:

1. Beryn Ta akTyanbHicTh gocaimkeHHs. ['ap6oys (Cucurbita moschata (Duchesne ex Lam.) Duchesne ex Poir.) €
OCHOBHOIO Mi/IETNO0 A5l WeMNIeHHs 6allTAHHUX KyJIbTYP 3aBIsKYU PO3BUMHEHII KOPEHEBIll CUCTEMI Ta BUCOKIN
cyMicHocTi. InTeHcudikalisi BUpOOHUIITBA CIIPUYMHMIIA [TPOOJIEeMU HETIEpEPBHOIO BUPOLIYBaHHS, 30KpeMa
IoIMpeHHs Py3apioly Ta KopeHeBoi ranosoi Hemaroau (Meloidogyne incognita). Ilomyk reHogoHAY 3 N0[BINIHOIO
CTIiHKICTIO Ta aHAJIi3 MOJIEKYJISPHUX MEXaHi3MiB 3a IOIIOMOTOI0 TPAHCKPUINITOMIKY € Halle()EKTUBHIIINM MIJIIXOM
ceJieKlii. MeTomoiorist Ta 06Csr HOoCHiIpKeHb. JJOCTiIPKeHHS IPOBOAUIN B COHSIUHUX TEIUINLSAX [HCTUTYTY HAayKH i
TexHoJioriit XeHanb (M. CiHbCSIH, IPOBiHLig XeHaHb, KuTail) Ha 24 ribpuaHux Kom6iHaisx Ta 12 6aThKiBCbKUX
dopmax rap6ysa. llITyuny iHOKysIs1L10 3AiMICHIOBAIM HA CTafii po3canu: cycnensieto cnop Fusarium (1x10o criop /mi)
METO/IOM 3aHYPEHHS KOPEHiB Ta IMYMHKaMU HeMaroau 2-1o Biky (100 oc./MJ1) METOOM MTPOKOJIIOBAaHHS! KOPEHEBOI
30HU. CKaHyBaHHS KopeHiB 3ailicHoBanu rnpunanom EPSON Perfection 4990 PHOTO 3 nopasnpiium aHaslizoM y



WiInRHIZO Pro 2007. BuzHavanu BmicT MJIA, pO34MHHUX LYKPiB, OiJIKiB Ta aKTUBHICTb aHTMOKCUJIAHTHUX
depmenTiB (SOD, CAT). [lng RNA-seq BUKOPUCTOBYBaJIM CTiMKUI 6aTbKiBCbKUI COPT «XeToy A2» Ta
cripuiiHsTausuil «Jlinuyans Cl» y yacoBux Todkax iHQiKyBaHHs ¢y3apiosom (48 roa, 96 ron) Ta HemaTonoO (24 rog,
48 rop). OcHOBHI pe3ysbTaTu. PeHoTumosi Ta ¢pisiosoriyHi noka3HUKKA: MakCUMabHUI NIPOSIB CUMIITOMIB
dyzapiosy crioctepirascs Ha 20-i1 geHb. [16puan 360-3x487, Yanbian-3x360-3, Yanbian-2x041-1 ta 6aTbKiBCbKi
dopmu Renhe-1, Hetou a2, 112-2, Xingtai-23 i Fangshan nposiBunu BUCOKy Ta NOMipHY CTiliKicTb. [16pun 360-3x487
BiI3HAYMBCS HaHIDKYMM iHIEKCOM ypaKeHHsI cTebiia. 3'sacoBaHo crnenuivHicTs 3axucty: pepmeHT CAT Binirpae
IOMiHYI04y poJIb 3a Py3apiosy, Togi sk SOD i CAT gioTh cHEpriYHO NpoTy HeMaronu. Hemaropa ctumysioe
npostidpepariito IpibHUX KOpPEeHIB Jis [TocuieHHs 6ap'epy, a py3apios3 ypaskae cynuHHI My4dku. TpaHCKPUIITOMHI Ta
MOJIEKyJISIpHI MexaHizmu: OTprumano 254,55 I'6 uncTux nanux ta 3iopano 33 673 yHirenu (28 977 anotosaHo). CTiliki
(hopMU J€eMOHCTPYB/IY MIBUJIKY PAHHIO aKTUBALIil0 3aXVCHUX T'€HiB, a CIIPUMHSTINBI — iX IPUTHiY€HHS Ha Mi3HiX
cragisax. 36araueHHs 3a GO ta KEGG niagTBepauo 3ay4eHHs MIIsXiB B3aeMO/Iii pOC/IMHA-NIATOT€H, CUTHATIHTY
MAPK, ropmoHabHOi iepefadi Ta 6iocunTtesy ¢peHinnponanoizis.Kiouosi renu ta perysnstopHi mepexi: 'en RBOH
BM3HAY€HO SIK KJII0Y JI0 IIMPOKOro CcreKTpa CTikocTi, a PR1 ta FLS2 nposBunu ctpec-cneuudivyHict. WGCNA-
aHaui3 BuaBuB 33 mopyJi koekcnpecii: ME17 Ta ME9 MO3UTHUBHO 1 HETAaTUBHO PETYJIIOIOTh IUPOKY CTIMKICTB, a
ME20 Ta ME5 e cnienudivnumu 171s ¢ysapiody Ta HemaTonu BianosigHo. IneHTrdikoBano 30 reHiB-xabiB Ta
niATBEpAKEHO poJib TpaHcKpunuiiHux gaxkropis DOF i ERF, 3okpema perysnstopHoi oci CmoDof-PMEI.

2. Background & Research Significance Pumpkin (Cucurbita moschata (Duchesne ex Lam.) Duchesne ex Poir.) is the
primary rootstock used in grafted cucurbit cultivation due to its extensive root system and compatibility. However,
continuous cropping has intensified soil-borne threats, particularly Fusarium wilt and root-knot nematode
(Meloidogyne incognita). Developing dual-resistant germplasm and elucidating resistance mechanisms via
transcriptome profiling are critical for eco-friendly breeding strategies. Methodology & Research Scope The study
evaluated 24 pumpkin hybrid combinations and 12 parent lines at the Henan Institute of Science and Technology
(Xinxiang, Henan, China). Artificial inoculations were conducted at the seedling stage: Fusarium spore suspension
(1x10o spores /mL) via root-dipping and 2nd-stage juvenile nematodes (100 J2 /mL) via root-zone punching.
Morphological root traits were analyzed using an EPSON Perfection 4990 scanner and WinRHIZO Pro 2007
software. Physiological parameters (MDA, soluble sugars, soluble proteins) and antioxidant activities (SOD, CAT)
were quantified. For molecular analysis, RNA-seq was performed on resistant parent Hetou a2 and susceptible
parent Lingchuan C1 under Fusarium (48 h, 96 h) and nematode (24 h, 48 h) stress. Key Findings Phenotypic &
Physiological Evaluation: Disease symptoms peaked 20 days post-inoculation. Hybrids 360-3x487, Yanbian-3x360-
3, and Yanbian-2x041-1, alongside parents Renhe-1, Hetou a2, 112-2, Xingtai-23, and Fangshan, demonstrated
strong to moderate resistance. Hybrid 360-3x487 exhibited an exceptionally low stem disease index and superior
root defense. Antioxidant responses were stress-specific: CAT played a dominant role under Fusarium infection,
whereas SOD and CAT acted cooperatively against nematodes. Nematode infection stimulated fine root and root
hair proliferation as a physical barrier, while Fusarium primarily compromised vascular bundles. Transcriptomic &
Molecular Mechanisms: RNA-seq yielded 254.55 Gb of high-quality clean data, assembling 33,673 Unigenes (28,977
annotated). Resistant lines displayed rapid, early up-regulation of defense genes, whereas susceptible lines showed
late-stage down-regulation. DEGs were significantly enriched in plant-pathogen interaction, MAPK signaling, plant
hormone signal transduction, and phenylpropanoid biosynthesis pathways. Key Genes & Regulatory Networks:
RBOH was identified as a core gene for broad-spectrum resistance, while PR1 and FLS2 exhibited stress-specific
patterns. WGCNA revealed 33 co-expression modules: ME17 and ME9 positively and negatively regulated broad-
spectrum resistance, whereas ME20 and MES were specific to Fusarium wilt and root-knot nematodes,
respectively. Thirty hub genes were identified, with transcription factors such as DOF and ERF forming a multi-
level regulatory network. The CmoDof-PMEI core regulatory axis was highlighted as a critical defense unit.
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