Impacts of heat priming on development and physiology of sea anemone larvae
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. their inhabitants. Hexacorals, I wre (°C) 0.008-
. . . . riming temperature L = ili i :
b, ||II||\|||“I“II\“| \“ il - inclucing reet-buitding corals and sea o] Frmes eme B B
'|‘ ||| “l'“||||||||'||||'|||||"' Wl gt “ranemones, are particularly vulnerable S0 {/,/{\ \{ o ol o ; A
" torising ocean temperatures.? e i 30 = 1 i g
-0.40°C L-0.72°F _ {/« \‘ 75] - 35 _ 0.5- I' =
>0.60°(1:900 15;10 15;20 19'30 19‘40 19‘50 15;60 19I70 19‘80 19‘90 2600 2610 ‘20217,1-08°F Hormetic dose-response relationShip3 E \‘\ g ‘TCU ‘_g O 006 :
< 0.351 ' 4151 > _ 0.0067 T
5 0-35 Days post-fertilization \\ § S g €
. . . @ _ ) ] S = N
Hormesis refers to a biological phenomenon morovement c ‘7‘ \ s 50 : < 04 % o 005
where organisms benefit from low doses of 3 1 \ s ~ 410- o £
. . ) Effect of treatment 2 0.301 ! = = Qo
environmental stress.* This could have important on trait 3 o . g g 5
] ] . . (e.g., life span) TOXICITY Ios) \ [ § 0.0044 -
implications for hexacorals as a mechanism of = : ¥ 29 0.3 3
acclimatization to warmer environments.® Deterioration 025 40.5- 4 &
;_{,/i——i/ A N = 0.003
} 0 o// \\. 05 1
- 20 25 30 35 40 4 6 8 10 20 25 30 35 40 | 20 25 30 35 40 20 25 30 35 40
our queStlon' hOW does early exposure to Priming temperature (°C) Days post-fertilization Priming temperature (°C) Priming temperature (°C) Priming temperature (°C)
heat stress affect development and physiology
of the sea anemone Nematostella vectensis? Temp (°C) 18 18 18 24 24 24 30 30 30 35 35 35 39 3 :
HSPTO - ————— | 1,61 Weeks postfertilization Hormetic effects on growth and
We hypothesized that larvae would exhibit = Heat shock protein 70 (HSP70) was {5 e g . development persisted after 6
hormetic growth and physiological responses to NI P -~ measured at 11 DPF as a potential o 4 = 5 = 6 weeks, whereas effects on heat
early heat stress. mechanism of heat tolerance. N tolerance were lost over time.
42.0 g "
TR X . = Q@
Larvae primed at 39°C expressed £ 1.0 g
0% ! S significantly greater HSP70 than other 5 83 301
~ . " . [ —
; s groups, despite exhibiting slower g § -
_ . _ B0.25 = . growth and lower heat tolerance. This 8 E 2 3 20-
Nematostella vectensis larvae were exposed to five temperatures and assessed for size, N o « « .+ observation, along with a weak g = 2
. . - . ) -
development, metabolic rate, protein content, and heat tolerance. Short-term (11 days; s ' negative correlation between HSP70 “0s 1 @
. . : <0.20 . ] | 10 1
see below) and long-term (6 weeks; weekly image analysis) data were collected. g3 { 41.0 and LT50, suggests that HSP70 alone
§ooooo *..-‘ is not responsible for heat tolerance, . .
1 hr incubation o5l - i . . . . .  E— . . . . . . . . .
7 DPF 11 DPE 20 25 30 35 40 0.15 0.20 0.25 0.30 contrary to our hypOtheSIS' 20 25 30 35 40 20 25 30 35 40 20 25 30 35 40
Priming temperature (°C) Normalized HSP70 Priming temperature (°C) Priming temperature (°C) Priming temperature (°C)

References & Acknowledgements

Conclusions

24°C 30°C = Heat exposure has hormetic dose-response relationships with growth, development, 1. NOAA National Centers for Environmental information, 2023, “Climate at a Glance: Global Time
20°C 03 and heat tolerance of N. vectensis larvae—strongly suggesting that heat priming Series,” retrieved on A‘:g 72023. . o .
boosts sea anemone resilience to climate change. 2. Byrne,.2011, Imp_af:t of ocean warming and.ocean gC|d| |cat|op on marln? invertebrate life history _
stages: Vulnerabilities and potential for persistence in a changing ocean,” Oceanography and Marine
oot = Heat tolerance is a complex and dynamic phenotype arisin Biology, 49:1-42.
Respiration ® ® ® from environmental genpetic and g/hysiologpical fa?taors. J 3. Gems and Partridge, 2008, “Stress-Response Hormesis and Aging: “That which Does Not Kill Us
Protein A A A ’ ’ Makes Us Stronger,” Cell Metabolism, 7(3):200-203.
S = Even short-lived exposure to high temperature (39°C for 1 4. Hoffman et al., 2018, “Early stress priming and the effects on fitness-related traits following an adult
Heat tolerance & o B _ _ hour) has adverse effects on growth. Our research highlights stress exposure,” J Exp Z0ol, 329: 323-330. . -
| : N N P P ® P P P P P the urgency of ocean warming and the necessity to redouble 5. Brown and Barott, 2022, “The Costs and Benefits of Environmental Memory for Reef-Building Corals
maging <2 Q¢ 9 y 9 y Coping with Recurring Marine Heatwaves,” Integr Comp Biol, 62(6):1748-1755.

I I I I I I I I I I I I marine conservation efforts.
Days post- m

o Further research should more fully characterize organismal
;%r,t;l,':z)at'on 0 1 2 3 4 S 6 ! 8 ) 10 1 phenotypes following priming, as well as elucidate molecular
and cellular mechanisms underlying the heat stress response.
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