References

Abbot, D.P., Newberry, A.T., Morris, K.M., 1997. 6B: Ascidians (Urochordata). In: Abbot, D.P.,
Newberry, A.T., Morris, K.M. (Eds.), Reef and shore fauna of Hawaii. Bishop Museum
Press, Honolulu, HI.

Anderson, R.S., 1971. Cellular responses to foreign bodies in the tunicate Morgula manhattensis
(DeKay). Biol. Bull. 141, 91-98.

Azumi, K., Yokosawa, H., Ishii, S., 1990. Presence of 3, 4-dihydroxyphenylalanine-containing
peptides in hemocytes of the ascidian, Halocynthia roretzi. Experientia 46, 1020-1023.

Bakus, G.J., Targett, N.M., Schulte, B., 1986. Chemical ecology of marine organisms: An
overview. J. Chem. Ecol. 12(5), 951-987.

Barceloux, D.G., 1999. Vanadium. J. Toxicol. Clin. Toxicol. 37(2), 265-283.
Bayer, E., Schiefer, G., Waidelich, D., Scippa, S., de Vicentiis, M., 1992. Structure of the
tunichrome of tunicates and its role in concentrating vanadium. Angew. Chem. Int. Ed.

Engl. 31(1), 52-54.

Berquist, R.P., Bedford, J.J., 1978. The incidence of antibacterial activity in marine
Demospongiae: systematic and geographic considerations. Mar. Biol. 46, 215-221.

Bertrand, D., 1950. Survey of contemporary knowledge of biogeochemistry. 2. The
biogeochemistry of vanadium. Bull. Am. Mus. Nat. Hist. 94, 403-456.

Bielig, H.—J., Bayer, E., Dell, H.—D., Rhons, G., Mollinger, H., Rudiger, W., 1966. Chemistry of
hemovanadin. Protides Biol. Fluid Proc. Colloq. 14, 197-204.

Boeri, E., Ehrenberg, A., 1954. On the nature of vanadium in vanadocyte hemolyzate from
ascidians. Arch. Biochem. Biophys. 50, 404-416.

Botte, L., Scippa, S., de Vincentiis, M., 1979. Ultrastructural location of vanadium in the blood
cells of Ascidiacea. Experientia 35(9), 1228-1230.

Brand, S.G., Hawkins, C.J., Marshall, A.T., Nette, G.W., Parry, D.L., 1989. Vanadium chemistry
of ascidians. Comp. Biochem. Phys. 93B(2), 425-436.

Bruening, R.C., Oltz, E.M., Furukawa, J., Nakanishi, K., 1985. Isolation of tunichrome B-1, a
reducing blood pigment of the sea squirt, Ascidia nigra. J. Nat. Prod. 49(2), 193-204.

Carlisle, D.B., 1958. Niobium in ascidians. Nature 4613, 933.

Carlisle, D.B. 1968., Vanadium and other metals in ascidians. Proc. R. Soc. Lond., Ser. B: Biol.
Sci. 171, 31-42.



Carlson, R.M.K., 1975. Nuclear magnetic resonance spectrum of living tunicate blood cells and
the structure of the native vanadium chromogen. Proc. Natl. Acad. Sci. 72(6), 2217-2221.

Chanas, B., Pawlik, J.R., 1995. Defenses of Caribbean sponges against predatory reef fish. II.
Spicules, tissue toughness, and nutritional quality. Mar. Ecol. Prog. Ser. 127, 195-211.

Chanas, B., Pawlik, J.R., 1996. Does the skeleton of a sponge provide a defense against
predatory reef fish? Oecologia 107, 225-231.

Cheney, M.A., Berg, J.R., Swinehart, J.H., 1997. The uptake of vanadium (V) and other metals
by the isolated branchial sacs of the ascidian Acidia ceratodes, Ciona intestinalis, and
Styela montereyensis. Comp. Biochem. Phys. 116C(2), 149-153.

Ciereszko, L.S., Ciereszko, E.M., Harris, E.R., Lane, C.A., 1963. Vanadium content of some
tunicates. Comp. Biochem. Phys. 8, 137-140.

Cooper, S.R., Koh, Y.B., Raymond, K.N., 1982. Synthetic, structural, and physical studies of
bis(triethylammonium) tris(catecholato) vanadate(IV), potassium bis(catecholato)
oxovanadate(IV), and potassium tris(catecholato) vanadate(III). J. Am. Chem. Soc. 104,
5092-5102.

Dafhnis, E., Sabatini, S., 1994. Biochemistry and pathophysiology of vanadium. Nephron 67, 133-
143.

Danskin, G.P., 1978. Accumulation of heavy metals by some solitary tunicates. Can. J. Zool. 56,
547-551.

Davis, A.R., Wright, A.E., 1989. Interspecific differences in fouling of two congeneric ascidians
(Eudistoma olivaceum and E. capsulatum): is surface acidity an effective defense? Mar.
Biol. 102, 491-497.

De Leo, G., Patricolo, E., Frittitta, G., 1981. Fine structure of the tunic of Cionia intestinalis L.
II. Tunic morphology, cell distribution and their functional importance. Acta Zool.
(Stockh.) 62(4), 259-271.

Dingley, A.L., Kustin, K., Macara, I.G., McLeod, G.C., Roberts, M.F., 1982. Vanadium-
containing tunicate blood cells are not highly acidic. Biochim. Biophys. Acta 720, 384-
389.

Domingo, J.L., 1996. Vanadium: A review of the reproductive and developmental toxicity.
Reprod. Toxicol. 10(3), 175-182.

Dworjanyn, S.A., De Nys, R., Steinberg, P.D., 1999. Localisation and surface quantification of
secondary metabolites in the red alga Delisea pulchra. Mar. Biol. 102, 491-497.



Dyrynda, P.E.J., 1986. Defensive strategies of modular organisms. Philos. Trans. R. Soc. Lond.
(B) Biol. Sci. 313, 227-243.

Endean, R., 1955a. Studies of the blood and tests of some Australian ascidians. I. The blood of
Pyura stolonifera (Heller). Aust. J. Mar. Freshw. Res. 6, 35-59.

Endean, R., 1955b. Studies of the blood and tests of some Australian ascidians. II. The test of
Pyura stolonifera (Heller). Aust. J. Mar. Freshw. Res. 6, 139-156.

Endean, R., 1955c. Studies of the blood and tests of some Australian ascidians. III. The
formation of the test of Pyura stolonifera (Heller). Aust. J. Mar. Freshw. Res. 6, 157-164.

Endean, R., 1960. The blood and cells of the ascidian, Phallusia mamillata. Q. J. Microsc. Sci.
101, 177-197.

Endean, R., 1961. The test of the ascidian, Phallusia mamillata. Q. J. Microsc. Sci. 102, 107-
117.

Frank, P., Carlson, R.M.K., Hodgson, K.O., 1986. Vanadyl EPR as a noninvasive probe of pH in
intact vanadocytes from Ascidia ceratodes. Inorg. Chem. 25, 470-478.

Frank, P., Hodgson, K.O., Kustin, K., Robinson, W.E., 1998. J. Biol. Chem. 38, 24498-24503.

Frank, P., Hedman, B., Hodgson, K.O., 1999. Sulfur allocation and vanadium-sulfate interactions
in whole blood cells from the tunicate Ascidia ceratodes, investigated using x-ray
absorption spectroscopy. Inorg. Chem. 38, 260-270.

Frank, P., Robinson, W.E., Kustin, K., Hodgson, K.O., 2001. Unprecedented forms of vanadium
observed within the blood cells of Phallusia nigra using K-edge x-ray absorption
spectroscopy. J. Inorg. Biochem. 86, 635-648.

Frank, P., Carlson, R.M.K., Carlson, E.J., Hodgson, K.O., 2003. Medium-dependence of
vanadium K-edge X-ray absorption spectra with application to blood cells from
phlebobranch tunicates. Coord. Chem. Rev. 237(1-2), 31-39.

Goldberg, E.D., McBlair, W., Taylor, K.M., 1951. The uptake of vanadium by tunicates. Biol.
Bull. 101, 84-94.

Goodbody, 1., 1962. A biology of Ascidia nigra (Savigny). 1. Survival and mortality in an adult
population. Biol. Bull. 122, 40-51.

Goodbody, 1., 1974. The physiology of ascidians. In: Russel, F. S., Yonge, M., (Eds.), Advances
in Marine Biology, Academic Press, New York, NY, pp. 1-149.

Goodbody, 1., 1993. The ascidian fauna of a Jamaican lagoon: Thirty years of change. Rev. Biol.
Trop. 41, 35-38.



Harvel, C.D., Fenical, W., 1989. Chemical and structural defenses of Caribbean gorgonians

(Pseudopterogorgia spp.): intracolony localization of defense. Limnol. Oceanogr. 34,
382-389.

Hawkins, C.H., Kott, P., Parry, D.L., Swinehart, J.H., 1983. Vanadium content and oxidation
state as related to ascidian phylogeny. Comp. Biochem. Phys. 76B, 555-558.

Hecht, S., 1918. Physiology of 4scidia atra. 111. Blood system. Am. J. Physiol. 45, 157-

Henze, M., 1911. Untersuchungen iiber das Blut der Ascidien. I. Die Vanadiumbildung der
Blutkorperchen (In German). Hoppe Seylers Z. Physiol. Chem. 72, 494.

Hernandez-Zanuy, A.C., Carballo, J.L., 2001. Distribution and abundance of ascidian
assemblages in Caribbean reef zones of the Golfo de Bataban6 (Cuba). Coral Reefs 20,
159-162.

Hirose, E., 1999. Pigmentation and acid storage in the tunic: protective functions of the tunic
cells in the tropical ascidian Phallusia nigra. Invert. Biol. 118(4), 414-422.

Hirose, E., Ishii, T., Saito, Y., Taneda, Y., 1994. Phagocytic activity of tunic cells in the colonial
ascidian Aplidium yamazii (Polyclinidae, Aplousobranchia): morphology, classification,
and possible functions. Zool. Sci. 11, 737-743.

Hirose, E., Taneda, Y., Ishii, T., 1997. Two modes of tunic cuticle formation in a colonial
ascidian Aplidium yamazii, responding to wounding. Dev. Comp. Immunol. 21(1), 25-34.

Hirose, E., Yamashiro, H., Mori, Y., 2001. Properties of tunic acid in the ascidian Phallusia
nigra (Ascidiidae, Phlebobranchia). Zool. Sci. 18, 309-314.

Jenkins, K.M., Jensen, P.R., Fenical, W., 1998. Bioassay with marine organisms: Part II. In:
Haynes, K., Millar, J.C. (Eds.), Methods in chemical ecology. Marine microbial chemical
ecology. Chapman and Hall, New York, NY.

Jensen, P.R., Harvell, C.D., Wirtz, K., Fenical, W., 1996. Antimicrobial activity of extracts of
Caribbean gorgonian coals. Mar. Biol. 125, 411-419.

Kelly, S.R., Jensen, P.R., Henkel, T.P., Pawlik, J.R., 2002. Effects of Caribbean sponge extracts
on bacterial attachment. Aquat. Microb. Ecol. (submitted).

Kokubu, N., Hidaka, T., 1965. Tantalum and niobium in ascidians. Nature 205, 1028-1029.

Kuehne, S., 1997. Solitary ascidians in the Potter Cove (King George Island, Antarctica): Their
ecological role and population dynamics. Ber. Polarforschung 252(1-8), 1-153.



Kustin, K., Levine, D.S., McLeod, G.C., Curby, W.A., 1976. The blood of Ascidia nigra: blood
cell frequency distribution, morphology, and the distribution and valence of vanadium in
living blood cells. Biol. Bull. 150, 426-441.

Kustin, K., Robinson, W.E., 1995. 15. Vanadium transport in animal systems. In: Sigel, H.,
Sigel, A. (Eds.), Vanadium and its role for life, metal ions in biological systems, Vol. 31.
Marcel Dekker, New York, NY, pp. 511-542.

Lambert, G., Lambert, C.C., 1987. Spicule formation in the solitary ascidian, Herdmania momus.
J. Morph. 192, 145-159.

Levine, E.P., 1961. Occurrence of titanium, vanadium, chromium, and sulfuric acid in the
ascidian Fudistoma ritteri. Science 133, 1352-1353.

Lindquist, N., Hay, M.E., Fenical, W., 1992. Defense of ascidians and their conspicuous larvae:
adult vs. larval chemical defenses. Ecol. Mono. 62(4), 547-568.

Macara, 1.G., McLeod, G.C., Kustin, K., 1979. Tunichromes and metal ion accumulation in
tunicate blood cells. Comp. Biochem. Physiol. 63B, 299-302.

Meier, R., Boddin, M., Mitzenheim, S., Kanamori, K., 1995. 2. Solution properties of
vanadium(IIT) with regard to biological systems. In: Sigel, H., Sigel, A. (Eds.), Vanadium
and its role for life, metal ions in biological systems, Vol. 31. Marcel Dekker, New York,
NY, pp. 45-88.

Mertz, W., 1981. The essential trace elements. Science 213, 1332-1338.

Michibata, H., Hirata, J., Uesaka, M., Numakunai, T., Sakurai, H., 1987. Separation of
vanadocytes: determination and characterization of vanadium ion in the separated blood
cells of the ascidian Ascidia ahodori. J. Exp. Zool. 244, 33-38.

Michibata, H., Iwata, Y., Hirata, J., 1991. Isolation of highly acidic and vanadium-containing
blood cells from among several types of blood cell from ascidiidae species by density-
gradient centrifugation. J. Exp. Zool. 257, 306-313.

Michibata, H., Uyama, T., 1990. Extraction of a vanadium-binding substance (Vanadobin) from

a sub population of signet ring cells newly identified as vanadocytes in ascidians. J. Exp.
Zool. 254, 132-137.

Michibata, H., Uyama, T., Hirata, J., 1990. Vanadium containg blood cells (Vanadocytes) show
no fluorescence due to the tunichrome in the ascidian Ascidia sydneiensis samea. Zool.
Sci. 7, 55-61.

Michibata, H., Uyama, T., Ueki, T., Kanamori, K., 2002. Vanadocytes, cells hold the key to
resolving the highly selective accumulation and reduction of vanadium in ascidians.
Microsc. Res. Techniq. 56, 421-434.



Michibata, H., Yamaguchi, N., Uyama, T., Ueki, T., 2003. Molecular approaches to the
accumulation and reduction of vanadium by ascidians. Coord. Chem. Rev. 237, 41-51.

Newbold, R.W., Jensen, P. R., Fenical, W., Pawlik, J. R., 1999. Antimicrobial activity of
Caribbean sponge extracts. Aquat. Microb. Ecol. 19, 279-284.

Oakley, H.J., Owens, L., 2000. A new bacteriophage, VHML, isolated from a toxin-producing
strain of Vibrio harveyi in tropical Australia. J. App. Microbio. 89, 702-709.

Oltz, E.M., Bruening, R.C., Smith, M.J., Kustin, K., Nakanishi, K., 1988. The tunichromes. A
class of reducing blood pigments from sea squirts: isolation, structure and vanadium
chemistry. J. Am. Chem. Soc. 110, 6162-6172.

Oltz, E.M., Pollack, S., Delohery, T., Smith, M.J., Ojika, M., Lee, S., Kustin, K., Nakanishi, K.,
1989. Distribution of tunichrome and vanadium in sea squirt blood cells sorted by flow
cytometry. Experientia 45, 186-190.

O’Neal, W., Pawlik, J.R., 2002. A reappraisal of the chemical and physical defenses of
Caribbean gorgonian corals against predatory fishes. Mar. Ecol. Prog. Ser. 240, 117-126.

Opresko, D.W., 1991. Toxicity summary for vanadium and vanadium compounds. Chemical
Hazard Evaluation and Communication Group, Biomedical and Environmental
Information Analysis Section, Health and Safety Research Division, Oak Ridge National
Laboratory, Oak Ridge, Tennessee, Prepared for: Oak Ridge Reservation Environmental
Restoration Program, http://risk.1sd.ornl.gov/tox/profiles/vanadium_f V1.shtml#t2

Parry, D.L., 1984. Chemical properties of the test of ascidians in relation to predation. Mar. Ecol.
Prog. Ser. 17, 279-282.

Pawlik, J.R., Kernan, M.R., Molinski, T.F., Harper, M.K., Faulkner, D.J. 1988. Defensive
chemicals of the Spanish Dancer nudibranch, Hexabranchus sanguineus, and its egg
ribbons: macrolides derived from a sponge diet. J. Exp. Mar. Biol. Ecol. 119, 99-109.

Pawlik, J.R., 1993. Marine invertebrate chemical defenses. Chem. Rev. 93, 1911-1922.

Pawlik, J.R., Chanas, B., Toonen, R. J., Fenical, W., 1995. Defenses of Caribbean sponges
against predatory reef fish: I. Chemical deterrency. Mar. Ecol. Prog. Ser. 127, 183-194.

Pisut, D.P., Pawlik, J.R., 2002. Anti-predatory chemical defenses of ascidians: Secondary
metabolites or inorganic acids? J. Exp. Mar. Bio. Ecol. 207, 203-214.

Rehder, D., 1992. Structure and function of vanadium compounds in living organisms. Biometals
5, 3-12.



Rehder, D., 1995. 2. Inorganic considerations on the function of vanadium in biological systems.
In: Sigel, H., Sigel, A. (Eds.), Vanadium and its role for life, metal ions in biological
systems, Vol. 31. Marcel Dekker, New York, NY, pp. 1-43.

Rehder, D., 1999. The coordination chemistry of vanadium as related to its biological functions.
Coord. Chem. Rev. 182, 297-322.

Renouf, L.P.W., 1937. Invertebrates, Porifera and Tunicata in particular as reef builders in the
south coast of Cork. Fostschrift Embrik Strand 3, 50-54.

Rezayeva, L.T., 1964. Vanadium valency state in blood cells of Ascidiella aspersa (In Russian,
with English summary). Zh. Obshch. Biol. 25, 347-356.

Rummel, W., Bielig, H—J., Forth, W., Pfleger, K., Riidiger, W., Seifen, E., 1966. Absorption and
accumulation of vanadium by tunicates. Protides Biol. Fluids Proc. Colloq. 14, 205-210.

Sahade, R., Tatian, M., Kowalke, J., Kuehne, S., Esnal, G.B., 1998. Benthic faunal association of
soft substrates at Potter Cove, King George Island, Antarctica. Polar Biol. 19(2), 85-91.

Schupp, P., Eder, C., Proksch, P., Wray, V., Schneider, B., Herderich, M., Paul, V., 1999.
Staurosporine derivatives from the ascidian Eudistoma toealensis and its predatory
flatworm Pseudoceros sp. J. Nat. Prod. 62(7), 959-962.

Selbin, J., 1966. Oxovanadium(IV) complexes. Coord. Chem. Rev. 1(3), 293-314.

Shea, C., Lovelace, L.J., Smith-Somerville, H.E., 1995. Deleya marina is a model organism for
studies of bacterial colonization and biofilm formation. J. Ind. Microbiol. 15(4), 290-296.

Smith, M J., Dehnel, P.A., 1970. The chemical and enzymatic analyses of the tunic of the
ascidian Halocynthia aurantium (Pallas). Comp. Biochem. Physiol. 35, 17-30.

Smith, M J., Dehnel, P.A., 1971. The composition of tunic from four species of ascidians. Comp.
Biochem. Physiol. 40B, 615-622.

Sparks, A.K., 1985. Synopsis of invertebrate pathology, exclusive of insects. Elsevier, New
York, NY.

Stoecker, D., 1978. Resistance of a tunicate to fouling. Biol. Bull. 155, 615-626.

Stoecker, D., 1980a. Relationships between chemical defense and ecology in benthic ascidians.
Mar. Ecol. Prog. Ser. 3, 257-265.

Stoecker, D., 1980b. Chemical defenses of ascidians against predators. Ecology 61(6), 1327-
1334.



Swinehart, J.H., Biggs, W. R., Halko, D.J., Schroeder, N.C., 1974. The vanadium and selected
metal contents of some ascidians. Biol. Bull. 146, 302-312.

Taylor, S.W., Bayer, E. 1997. New perspectives in the chemistry and biochemistry of the
tunichromes and related compounds. Chem. Rev. 97, 333-346.

Taylor, S.W., Hawkins, C.J., Parry, D.L., Swinehart, J.H., Hanson, G.R., 1994. Vanadium in
ascidians: changes in vanadium coordination state upon cell lysis. J. Inorg. Biochem. 56,
97-116.

Taylor, S.W., Kammerer, B., Nicholson, G.J., Pusecker, K., Walk, T., Bayer, E., Scippa, S., de
Vincentiis, M., 1997. Morulin Pm: A modified polypeptide containing TOPA and 6-
bromotryptophan from the morula cells of the ascidian, Phallusia mammillata. Arch.
Biochem. Biophys. 348(2), 278-288.

Thompson, T.E., 1960. Defensive acid-secretion in marine gastropods. J. Mar. Biol. Assoc. U.K.
39, 499-517.

Thompson, T.E., 1988. Acidic allomones in marine organisms. J. Mar. Biol. Assoc. U.K. 68,
115-122.

Van Alstyne, K.L., McCarthy, J.J., Hustead, C.L., Kearns, L.J., 1999. Phlorotannin allocation
among tissues of Northeastern Pacific kelps and rockweeds. J. Phycol. 35, 483-492.

Vasseur, P., 1977. Cryptic sessile communities in various coral formations on reef flats in Tukar
vicinity (Madagascar). In: Proceedings of the 3" International Coral Reef Symposium,
(Biology), Miami, FL.

Wahl, M., Jensen, P.R., Fenical, W., 1994. Chemical control of bacterial epibiosis on ascidians.
Mar. Ecol. Prog. Ser. 110, 45-57.

Wardrup, A.B., 1970. The structure and formation of the test of Pyura stolonifera (Tunicata).
Protoplasma 70, 73-86.

Webb, D.A., 1939. Observations on the blood of certain ascidians, with special reference to the
biochemistry of vanadium. J. Exp. Biol. 16, 499-523.

Webb, D.A., 1956. The blood of tunicates and the biochemistry of vanadium. Publ. Staz. Zool.
Napoli 28, 273-288.

Zangerl, A.R., Rutledge, C.E., 1996. The probability of attack and patterns of constitutive and
induced defense: a test of optimal defense theory. Am. Nat. 147, 599-607.

Zar, J.H., 1984. Biostatistical analysis. 2nd ed. Prentice-Hall, Englewood Cliffs, CA.



	References

