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● LT50 decreased for all clones as experiment proceeded, 
suggesting that over time clones became less resistant to 
the heat 

● BN29 and DP4 survival plots showed similar survival plots 
suggesting that they had similar resistance to heat

● DISP62 was most resistant to thermal stress than other 
clones, even at near-lethal (29°C) and lethal (32°C) 
temperatures

Conclusion

● By understanding the optimal, lethal and near-lethal 
temperatures in D. pulex, we can use D. pulex as model 
organisms for the development of efficient biomonitoring 
tools and for assessment of health of ecosystems

● Results from this experiment inform the optimal temperature 
and D. pulex clones for use in subsequent experiments 
using environmental RNA to detect changes in gene 
expression in response to thermal stress.

Future Directions

Daphnia and Thermal Stress

● Water fleas that live in lakes and ponds
● Daphnia are more model organisms for ecology and used 

for risk assessment and biomonitoring of freshwater 
habitats due to their sensitivity to environmental factors 
(Orsini et al., 2018).

● Daphnia are often affected by environmental changes in 
their habitats, such as temperature (Colbourne et al., 2011).

● Increased temperatures are some of the many 
environmental stressors that threaten the biodiversity of 
aquatic organisms (Jansen et al., 2017; Williams et al., 
2012).

● Research Question: What is the optimal temperature and 
Daphnia pulex clone for measuring induced thermal stress?

● Objective: To determine the optimal, sublethal and near-
lethal temperature treatment levels in D. pulex and select 
the experimental clone for a subsequent experiment using 
environmental RNA (eRNA) for the quantification of gene 
expression

● Relevance: For the development of efficient biomonitoring 
tools for assessment of health of ecosystems

Introduction

● D. pulex clones used in this experiment were obtained from
Disputed Pond in Ontario, Canada (DISP62), Dump Pond in
Illinois, USA (DP4) and Bridge North Pond in Illinois, USA
(BN29)

● 25 mothers were placed individually in vials
● Daphnia embryo development can be altered by changes in

the maternal environment or maternal state, known as
maternal effects

● To minimize maternal effects, the first three broods of each
mother were removed

● Experimental animals consisted of neonates from the 4th
and onward broods of the mothers

● Clones of BN29, DISP62, and DP4 were exposed to
temperatures of 20°C (optimal), 23°C (optimal), 26°C (near-
lethal), 29°C (near-lethal) and 32°C (lethal)

● Replication: Treatment levels were replicated 7 times
○ For each biological replicate, five neonates were kept in

a vial
● Daphnia mortality was recorded every 10-12 hours over two

weeks of the experiment duration
● If the experimental animals reproduced, their broods were

removed to control for population stress

Methodology

Figure 2: Number of BN29 D. pulex clones surviving over 14 
days of the experiment at 20°C, 23°C, 26°C, 29°C  and 32°C

● Mortality was observed early during the experiment at 32°C, 
suggesting the temperature was too stressful 

● At other temperatures, the effects of thermal stress on 
mortality are more gradual 

Figure 1: Median lethal time (LT50) of DP4, DISP62 and BN29 D. 
pulex clones over 14 days of experiment at 20°C, 23°C, 26°C, 
29°C and 32°C

● The LT50 plot shows the amount of time and exposure 
temperature required for a 50% mortality rate 
○ The higher the temperature, the less time taken to reach 

a 50% mortality rate 

Results

Figure 4: Number of DP4 D. pulex clones surviving over 
14 days of the experiment at 20°C, 23°C, 26°C, 29°C  and 
32°C

● Mortality was observed early during the experiment for all 
temperatures, suggesting that DP4 clones are less 
resistant to thermal stress

● High mortality observed at 32°C, suggesting the 
temperature was too stressful D. pulex

Figure 3: Number of DISP62 D. pulex clones surviving 
over 14 days of the experiment at 20°C, 23°C, 26°C, 29°C  
and 32°C

● Mortality was observed on the 8th day  suggesting that 
DISP62 clones were more resistant to thermal stress, 
even at high temperatures

● High mortality was observed at 29°C and 32C, 
suggesting that these temperatures were stressful for D. 
pulex

Survivability of DP4 D. pulex clone

Survivability of DISP62 D. pulex clone

Survivability of BN29 D. pulex clone

Lethal Time for 50% Mortality (LT50)
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