
Scientific name
Arbacia punctulata

taxonomy
PHYLUM: Echinodermata
CLass: Echinoidea
OrdEr: arbacioida
FaMiLY: arbaciidae

Intracellular signaling is another research area that has relied 
heavily on A. punctulata4. Changes in calcium concentration are 
signals for many essential cellular responses, and the receptors 
that help to mediate these changes were identified by analyzing sea 
urchin eggs4.

More recently, A. punctulata has contributed to our  understanding 
of sperm chemoattraction and chemotaxis6–8. And because of its 
sensitivity to environmental pollutants, A. punctulata is used to 
assess ecotoxicology and embryological toxicity of marine sediment9 
and aquatic contaminants10,11.

1. Warburg, o.H. Beobachtungen über die oxydationsprozesse im Seeigelei. 
[German]. Hoppe-Seyler Z. Physiol. Chem. 57, 1–16 (1908).

2. Kite, G.L. the nature of the fertilization membrane of the egg of the sea 
urchin (Arbacia punctulata). Science 36, 562–564 (1912).

3. Glaser, o. on inducing development in the sea-urchin (Arbacia punctulata), 
together with considerations on the initiatory effect of fertilization. Science 
38, 446–450 (1913).

4. national Research council. From Monsoons to Microbes: Understanding the Ocean’s 
Role in Human Health 83–96 (national academies Press, Washington, Dc, 1999).

5. Kominami, t. & takata, H. in Sourcebook of Models for Biomedical Research 
(ed. conn, P.m.) ch. 11 (Humana, totowa, nJ, 2008).

6. Böhmer, m. et al. ca2+ spikes in the flagellum control chemotactic behavior 
of sperm. EMBO J. 24, 2741–2752 (2005).

7. Strünker, t. et al. a K+-selective cGmP-gated ion channel controls 
chemosensation of sperm. Nat. Cell Biol. 8, 1149–1154 (2006).

8. Bönigk, W. et al. an atypical cnG channel activated by a single cGmP 
molecule controls sperm chemotaxis. Sci. Signal. 2, ra68 (2009).

9. Rudolph, a., medina, P., Urrutia, c. & ahumada, R. ecotoxicological sediment 
evaluations in marine aquaculture areas of chile. Environ. Monit. Assess. 155, 
419–429 (2008).

10. Rock, m.o., Davis-Berg, e.c. & Wilson, B.a. Development of the sea urchin 
Arbacia punctulata in the presence of the environmental toxin sodium 
hypochlorite. J. Environ. Protect. 2, 1127–1133 (2011).

11. feng, D. et al. the effects of model polysiloxane and fouling-release coatings 
on embryonic development of a sea urchin (Arbacia punctulata) and a fish 
(Oryzias latipes). Aquat. Toxicol. 110-111, 162–169 (2012).

Physical description
Arbacia punctulata, the purple-spined sea urchin, is native to the 
western Atlantic Ocean along the eastern coast of the US and the 
Gulf of Mexico, where it usually lives on rock or shell substrates. It is 
spherical in shape and bristled with long, slender, dark purple spines, 
which are shorter on the lower aspect of the urchin, surrounding the 
oral apparatus. The test, or shell, of the urchin can reach 3–5 cm in 
diameter and has holes through which the urchin’s tube feet extend. 
It uses its spines and tube feet for locomotion. A. punctulata is pri-
marily herbivorous, consuming algae and other organisms that grow 
on the rocks around it using a specialized structure called Aristotle’s 
lantern, which is comprised of five hard plates that move together 
like a beak, to scrape food off the rocks.

reproduction
During reproduction, a female urchin releases up to several million 
large, transparent eggs that lack shells or other coatings. Fertilization 
is external, and the gametes are large and divide synchronously and 
rapidly. Their size and abundance allow for easy observation, manip-
ulation and sampling, facilitating the use of sea urchins in research.

research résumé
Sea urchins have served as experimental models for more than  
100 years. In an early example, Warburg measured oxygen 
 consumption in sea urchin eggs, leading to his report in 1908 that 
respiration rates increase up to six times after fertilization1. Several 
years later, Kite analyzed the fertilization membrane of the sea urchin 
egg2, and Glaser examined early post-fertilization development3.

Examination of A. punctulata helped researchers develop an 
 understanding of cell-mediated immune system responses4. Sea 
urchin embryos have also been instrumental in elucidating the 
 processes of fertilization, cell division, cell-cycle regulation and 
embryonic development4,5. For example, cyclins, the proteins that 
regulate the cell cycle, were first identified in sea urchins4. The 
 mechanism of embryonic gastrulation, or the formation of three germ 
layers, was diagramed based on observations of sea urchin embryos5.

sea urchins point the way
by Monica Harrington
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