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Opportunity
Effective tissue preservation is key to obtaining high quality DNA for rigorous downstream analyses. DMSO-salt (DES)
is a common tissue preservative comprised of three components: 20% DMSO (D), 0.25M EDTA (E), and saturated
NaCl (S). This solution is practical for field use and sample transport, but both the DMSO and salt components have
associated disadvantages. Despite these drawbacks, there has been no effort to determine the ability of the
individual components of DMSO-salt to preserve DNA. Here, we determine the active ingredient(s) of DMSO-salt by
comparing the percentage of high molecular weight (HMW) DNA recovered from tissue of three aquatic species
(Mytilus edulis, Orconectes virilism, and Hediste diversicolor) preserved in eight different preservatives including DES,
95% EtOH, and six formulations comprised of components of DES (DE, DS, ES, D, E, and S). DNA was extracted from
tissues stored at room temperature in preservative for between one day and six months. HMW DNA was recovered
from all solutions containing both EDTA and NaCl after three months of preservation for all three species. Moreover,
tissues treated with either DMSO alone, NaCl alone, or both DMSO and NaCl consistently failed to preserve HMW
DNA, irrespective of taxa. This indicates that neither DMSO nor NaCl are likely the active ingredients in DMSO-salt
and instead, we conclude that EDTA is the active ingredient. This suggests that researchers can remove DMSO from
DMSO-salt and still reliably recover HMW DNA while reducing both financial costs and exposure to hazardous
chemicals.

• Successful tissue preservation is vital to obtaining high-quality DNA
• 3 components of DMSO-salt (DES): 20% DMSO (D), 0.25M EDTA (E), 

Saturated NaCl (S)
• DMSO-salt has been seen to be an effective preservative on a wide 

range of animals such as corals (Gaither et al. 2011), bats (Corthals et 
al. 2015), birds (Seutin 1991), jellyfish, anemones, snails, and worms 
(Dawson et al. 1998)
• No research into the effectiveness of these components since 1991 

(Seutin)
• Goal: Determining the active ingredient(s) in DMSO-salt

• Repeated measures experimental design (Fig 1)
• 3 study species: Mytilus edulis (blue mussel), Orconectes virilis (virile 

crayfish), and Hediste diversicolor (harbor ragworm) 
• 9 treatments: DES, DE, DS, ES, D, E, S, 95% EtOH, fresh tissue (initial)
• 5 time intervals: 1 day, 3 weeks, 6 weeks, 3 months, 6 months
• Response variable: High molecular weight (HMW) DNA across 

treatments
• Qualitative = gel electrophoresis
• Quantitative = TapeStation

Approach
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The unique feature about my innovation/research is: reducing the risk associated 
with DMSO-salt as a preservative.
This addresses the problem of: reliable recovery of high-molecular weight DNA 
from marine organisms.

• Treatments containing EDTA + NaCl have the highest recovery of %HMW DNA 
(Figure 3)
• All treatments that perform better than fresh tissue contain EDTA (Figure 3)
• DMSO alone, NaCl alone, and DMSO + NaCl consistently recover little to no HMW 

DNA across species (Figure 2)
• EDTA is the active ingredient and NaCl helps the preservation process
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Figure 2. Gel images for (a) mussel, (b) crayfish, and (c) worm after 3 months of preservation. Gel electrophoresis was completed using a 1% agarose gel
with 1x TAE buffer which was run for 30 minutes at 6v/cm. Treatments combinations are listed along the top of each image where D = 20% DMSO, E =
0.25M EDTA, and S = saturated NaCl. A ladder is shown to the left of each gel image for comparison of base pair size fragments. Headers in blue indicate
treatments that did not preserve any HMW DNA.
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Figure 3. Percent high molecular weight (HMW) DNA (± SE) recovered from each treatment after 3 months of preservation for (a) mussel, (b) crayfish, and
(c) worm. The Initial treatment represents the fresh tissue sample. Treatments labeled with the same letters are not significantly different from each
other.
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Figure 1. Representation of the experimental design. Nine samples corresponding to nine different preservation treatments were taken
from each individual of each species. Eight of the nine treatments were subject to 5 preservation time intervals while the last, fresh tissue
sample (initial) was subject to immediate DNA extraction. DNA was extracted from other samples at the end of the preservation intervals.


