
 

Selectivin found to kill crop-parasitizing
nematodes without killing other organisms in
the soil
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Selectivin bioactivation is nematode-specific.a and b, Biomass-normalized and
background-corrected HPLC chromatograms of lysates (a) and incubation
buffers (b) from C. elegans (Ce), C. briggsae (Cb), P. pacificus (Pp),
Rhabditophanes sp. KR3021 (KR), M. incognita (Mi), D. melanogaster (Dm),
and D. rerio (Dr) larvae, as well as S. cerevisiae (Sc) cells, incubated in 100 µM
selectivin-A. Selectivin-A and metabolite peaks are indicated. c, Total detectable
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production of M1 + M2 + M3 in lysate and buffer for each of the seven species
tested. d, M2 tissue accumulation in each species tested. e, Unmodified
selectivin-A tissue accumulation in each of the test species. AUC is area under
the curve at 260 nm. Data are presented as mean ± SEM. For c and d, unpaired
one-tailed Student’s t-tests were performed for all pairwise comparisons of
means. The means sharing a letter are statistically indistinguishable (p > 0.01).
The p-values for each comparison in c and d can be found in the Statistical
Information subsection of the Methods. For e, unpaired one-tailed Student’s t-
tests were performed relative to the C. elegans mean. P-values are shown. For 
c–e, n = 4 biological replicates for Ce, Cb, Pp, and Dr, and n = 3 biological
replicates for KR, Mi, Sc, and Dm. Credit: Nature (2023). DOI:
10.1038/s41586-023-06105-5

A team of horticulturists affiliated with a host of institutions in Canada
and the U.S. has found a chemical that kills crop-parasitizing nematodes
in the soil without killing other organisms. The study is reported in the
journal Nature. The editors of the journal have also published a Research
Briefing in the same issue outlining the work done by the team on this
new effort.

As the world population continues to grow, scientists are seeking ways to
feed them. One such effort is focused on increasing yields of existing
crops by reducing losses due to organisms that eat or parasitize them,
such as nematodes. Certain types of nematodes have been identified as a
main target of research because they cause more than $100 billion in
crop losses around the world each year.

Prior efforts to protect crops from nematodes have revolved around the 
use of pesticides. Unfortunately, virtually all of them also kill helpful
organisms in the soil. Thus, the search for a safer nematicide has
continued. In this new effort, the research team tested the effectiveness
and safety of a chemical called selectivin. Prior research in 2016 found
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that it is chemically similar to a drug called levamisole and that it kills
nematodes.

The team began by learning more about what happens when nematodes
are exposed to selectivin. They found the tiny creatures absorb the
chemical and once they do, enzymes called cytochrome P450s are
modified, turning them into toxic chemicals. They also found that soil-
based oxygen is required for the modification to take place. Further
testing showed that things were different for other organisms in the
soil—when they absorbed the chemical, they did not convert any
proteins into toxic chemicals. Thus, the chemical appeared to kill only
nematodes in soil.

To find out if the chemical would work as hoped in the real world, the
team collaborated with the USDA, testing the impact of treating soil
with selectivin in a greenhouse growing tomato plants. The team found it
controlled the nematodes as well or better than other commercially
available products, but unlike those products, it did not harm other
organisms in the soil.

More testing is required—typically, pesticides undergo a decade of
testing before they are approved for use on commercial crops, but the
team is optimistic that they have finally found a solution to the problem
of nematodes.

  More information: Andrew R. Burns et al, Selective control of
parasitic nematodes using bioactivated nematicides, Nature (2023). DOI:
10.1038/s41586-023-06105-5 

Parasitic nematodes activate chemicals that can kill them, Nature (2023).
DOI: 10.1038/d41586-023-01498-9
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