Roots of Resistance: Solanum sisymbriifolium Produces Nematicidal Metabolites
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Plant-parasitic nematodes are one of the most important 5 o 5 ] 5 ] 3 Q9+2a/A 10 + 4 /A 87 + 3 b/C
agricultural pests. While susceptible to nematicides, it is crucial to
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pest management. To this end, a wild solanaceous plant Solanum ‘Es- d 733. TEs- NotSig 5 1+1%/A 3 4+ 92 a/A 13 + 3 b/B
sisymbriifolium, which can induce hatching vyet is resistant to the s 5 s LD (Umeetecnd)
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nematodes Meloidogyne incognita, M. hapla and M. chitwoodi, has " " i 7 9490a/A 1+1a/A 1 +9a/A
been under investigation by researchers for over two decades. While N £ N E N g
most groups focus on plant receptors participating in the two-tiered 5 (—)égz(F;)I K Clhangée ) 5 5 ﬁgZ(F;)I 3 Clhangée ) 5 T g)gZ(F;)I 3 Clhangi ) ; Table 2. Mean immobility (%) of M. hapla juveniles after 24 h exposure to citric, 2-
defense response utilizing PAMP-triggered immunity and effector e o Valeano olof of ; to metabolites. Th T i) and 1f111‘01€, andEYdmdg(if?c acids at different 1pH levels (mean + (?If)f n=3). Logell;case
: . . . . : ig. olcano” plot of negative mode metabolites. The graph shows the calculated fold change (x-axis) an etter = within-pH differences; uppercase letter = across-pH differences (Sidak-
triggered immunity, we decided tf) lnveStlg?te the downstream ‘significance ?f that change (y-axis) of individual metabolites in the roots of infected vs. uninfected ‘Désirée’ (A), adjusted CLDs). 2-Furoic acid proves far more toxic than citric acid,
e . ] " ] 1Indicating its nematicidal effect 1s not solely due to acidity.
defenses - the secondary metabolites that directly harm nematodes. Red Polenta’ (B) and S. sisymbriifolium (C). S. sisymbriifolium shows a significant change in its e i 31 offect & lelv d  2;
metabolome after infection, with altered levels of many metabolites and a broader range of
Hypothesis: modulated compounds compared to potatoes.
Sec.ondary metabphtes c.(.)ntljlbute to the broad anti-nematode Red Polenta Désirée S. sisymbriifolium .
resistance of S. sisymbriifolium. Metabolite C on CI usions
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To address the hypothesis, we performed an untargeted 5 Furoic acid 5a 1 a 4 4 39 b 1gb * The metabolomic analysis highlighted a set of organic acids that
metabolomic analysis on M. incognita-infected and uninfected S. show nematicidal properties at concentrations found in planta,
sisymbriifolium and two potato cultivars: ‘Red polenta” and Aconitic acid 664 2 637 2 477 2 667 2 2036 P 2379 b implying that secondary metabolites can contribute to
Désirée’. Quinic acid E5rs 2 286, ab £93 ab 1191 b 4805 ¢ 13006 ¢ the defense that S. SISymbrlgfollum §hows against
Fig. 1 8. sisymbriifolium plant grown nematodes. Other chemicals that participate in nematode
hy(irop(;nically in a growth chamber. This Table 1. Mean concentrations (mg/L) of cis-aconitic acid, 2-furoic acid, and quinic acid in M. incognita-infected resistance have also been identified (Schulz et al., 2024).
- : d uninfected roots of ‘Red Polenta’, ‘Désirée’, and S. sisymbriifolium. Different lett h ignificant within- : cop 7 : : . . :
species features pronounced prickles and row diforences (Sidab-adiusted CLDY). These compounds accamulate constitutively in 8. . sisymbriifolium maintains nematicidal metabolite levels even
innate resistance to root-knot and cyst ) : : . . . : .
nematodes, giving it a distinctly deonsive sisymbriifolium, suggesting a built-in chemical defense. without infection, enabling pre-emptive defense.
character. 2-furoic acid - M. incognita D-(-)-quinic acid - M. incognita cis-aconitic acid - M. incognita ’ The nem&}tlcldal aCthlty hkely I'eS.LIljZS from the addlthe effeCtS
- - - of chemical structure and acidic pH.
» This work contributes new insights into an underexplored aspect
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Materials and Methods : : 8 nematicidal levels.
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Plant inoculation and sample collection: : chemical ‘cocktail’, clarify the precise mechanisms by which the
. . oo . ¢ ) ¢ ORI 0- 01 01 . ’ . .
5-week-old S. sisymbriifolium, ‘Red polenta’ and ‘Désirée’ were 0 25 50 75 100 125 0 1000 2000 3000 4000 5000 0 100 200 300 400 500 assayed metabolites mediate the anti-nematode response, and
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¥nocu¥ated with 400 fr.eshly.hatche(f.l M. ncognita stage 2 oncentration (mg/L) oncentration (mgft) encentration (mg/L) investigate how nematodes uptake these compounds.
juveniles (J2). N = 4 biological replicates per treatment, using Fig. 3 Cumulative immobility (%) of M. incognita J2 larvae to 2-furoic, cis-aconitic, and quinic acids. Each value
two independently infected root masses per replicate. represents the average of four replicates and their standard error. Similar results were obtained with M. hapla and

M. chitwoodi. Selected organic acids reach LC50 after 48 hours at concentrations similar to those

* Roots were harvested 7 days-post-inoculation, flash frozen with found in the resistant S, sisymbriifolium.

liquid nitrogen and shipped to Creative Proteomics (Shirley, NY).
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after methanol extraction.

« Metabolites differing >3-fold between species and >2-fold
between infection states were prioritized for further analysis.

Assaying J2 sensitivity to metabolites
* A 500 uL solution of approximately 50 freshly hatched J2s was
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dissecting microscope by touching them with a prodding tool and Fig. 4 Morphological responses of M. hapla to treatments: A) untreated live nematode B) treated nematode with . .
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