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Cyathostomins  (Nematoda:  Strongylida:  Cyathostominae)  are  common 
gastrointestinal nematodes of horses and comprise a taxonomically diverse group. 
Morphological  identification  of  adult  specimens  remains  important  for  species 
determination, whereas molecular approaches provide additional possibilities for 
taxonomic verification and analysis of genetic variation, including polymorphisms 
associated with anthelmintic resistance [1, 2]. Molecular assays for small strongyles 
require DNA of sufficient quality for amplification; therefore, a simple procedure 
that  permits  individual  morphologically  identified  specimens  to  be  processed 
separately is useful for combined morphological and molecular studies. Coles et al. 
[1] also emphasized that the integrity of DNA used in molecular assays may be 
assessed by amplification of independent gene sequences.

The aim of the study was to evaluate an adapted Chelex 100-based procedure 
for DNA extraction from individual morphologically identified adult cyathostomins 
and to assess the yield and spectrophotometric characteristics of the obtained DNA. 
PCR amplification was used only as an additional functional test of DNA suitability 
for subsequent molecular analysis.

Eleven adult cyathostomins were morphologically identified and processed 
individually. Each specimen was transferred into 50 µL of a 5% Chelex 100 m/w, 
and 2 µL of proteinase K (20 mg/mL) was added. Samples were incubated at 56°C 
for 1 h and subsequently heated at 99°C for 8 min. After centrifugation at 15,000 × g 
for 3 min, the supernatant containing DNA was collected without disturbing the 
Chelex resin. Before PCR, DNA extracts were diluted 1:10 with nuclease-free water.

DNA concentration and absorbance ratios A260/A280 and A260/A230 were 
determined  by  microvolume  spectrophotometry.  Measurable  nucleic  acid  was 
obtained from all  11 specimens. DNA concentrations ranged from 1.9 to 106.6 
ng/µL, with a median of 12.5 ng/µL and a mean of 29.9 ng/µL. The A260/A280 ratio 
ranged from 1.80 to 6.33; the median value was 1.97, and six of the eleven extracts 
had values between 1.80 and 2.00. The highest A260/A280 ratio (6.33) occurred in 
the  extract  with  the  lowest  DNA  concentration  (1.9  ng/µL),  indicating  that 
absorbance ratios should be interpreted cautiously when absolute absorbance values 
are low. A260/A230 values were highly variable and were therefore not used as the 
principal criterion of extract suitability.

The extracts were additionally tested by PCR. Amplification was obtained 
from the prepared DNA samples, confirming the presence of amplifiable template. 
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In  the  two PCR runs,  the  amplification  curves  crossed the  preset  fluorescence 
threshold at approximately cycles 14–30 and 20–30, respectively. These values were 
used only as a functional characteristic of the extracts and were not interpreted 
quantitatively. Detailed evaluation of amplification performance and taxon-specific 
PCR was outside the scope of the present study.

The Chelex 100/proteinase K procedure provided DNA from individually 
processed,  morphologically  identified  adult  cyathostomins  without  column 
purification or organic solvents and with a limited number of sample-transfer steps. 
This  is  relevant  when  individual  parasite  specimens  must  remain  analytically 
independent for subsequent molecular characterization. PCR amplifiability provided 
a more direct indication of downstream suitability than spectrophotometric ratios 
alone, particularly for low-concentration extracts.

In conclusion, the adapted Chelex 100-based procedure allowed DNA to be 
recovered from all examined adult cyathostomins and produced templates suitable 
for subsequent PCR amplification. The method can be used as a simple preparatory 
approach  in  studies  combining  morphological  identification  of  individual 
cyathostomins with molecular genetic analysis.

References

1. Coles G.C., Jackson F., Pomroy W.E., Prichard R.K., von Samson-Himmelstjerna G., 
Silvestre A., Taylor M.A., Vercruysse J. The detection of anthelmintic resistance in nematodes of 
veterinary  importance.  Veterinary  Parasitology.  2006;136:167–185. 
doi:10.1016/j.vetpar.2005.11.019.

2.  Whittaker J.H.,  Carlson S.A.,  Jones D.E.,  Brewer M.T. Molecular mechanisms for 
anthelmintic  resistance in  strongyle  nematode parasites  of  veterinary importance.  Journal  of  
Veterinary Pharmacology and Therapeutics. 2016. doi:10.1111/jvp.12330.

For additional information:
Olga Vladimirovna Demkina,
+79246748599
demkina-olsen@mail.ru Danil Dmitrievich Kotelnikov
+79143957438
danil.kotelnikov.02@mail.ru

XALQARO ILMIY-AMALIY KONFERENSIYA MATERIALLARI · SAMARQAND, 9–10-OKTYABR 2026 RESEARCH FOCUS

Demkina O.V., Kotelnikov D.D. doi.org/10.66073/ReFocus-Conf/26090219


	Evaluation of a Chelex 100-based DNA extraction procedure for morphologically identified adult cyathostomins

