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Chapter 1: cophysiological perspectives on tI  chemistry and

biochemistry of vanadit 1 and iron accumulationt ascid 3














































predation. Predation risk will be influenced by foraging strategics and activities of
predators in the context of these complex communities which may include prey other
than ascidians, and ascidians with various characteristics including metal
concentration and tunic thickness. There are no investigations of predator choice
when presented with ascidians of various metal levels and tunic thicknesses and
strength and color. Given that predators attack ascidians through their tunics and that
hemocytes migrate to the site of an injury, it is possible that the vanadate is

antimicrobial.

Figure 1.7 a) Ciona intestinalis (Phleobranchia) an

b) Ha hia s (Stolidobranchia)

1.3.2 Tunic forn  »n and tunichrome

The presence of hemocytes and their remnants in the tunic and their migration to sites

of injury have also led to the hypothesis that the metals may be involved in -~ ¢
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Chapter 2: Se onal variation in, and impact of )d availability on,
vanadium ¢ 1 iron con atrations of Ciona itestir is tissues

(Tunicata, As¢ iacea)
















































































































Chapter 3:
concentratic

(Halocynthia
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¢ anges in the var ium and iron

‘bobranch (Ascidia callosa) nd stolidobranch

~ascidian in the Northwest tlantic




































101

The percentage of stained signet ring cells reached 22 % in early March, while the
percentage of “other cells” decrcased to ~40% in March from 70% in November. The
percentage of unstained multi-vacuolated cells decreased to 12% in the carly April
period from 40% in early March. This cell type as a prop  on of the total cell

population peaked in March (40% ) and May (37%).

Figure 3.2 (above): Some of the cell t s observed in A. cdallosa. a) Stained signet
ring cell, b) unstained morula cells, ¢) stained morula cell, stained bi-vacuolated
cell, e) stained tri-vacuolated cell, and f) pigment cell. The scale bar in a) represents

10 um and applies to all panels.
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Figure 3.6: Satellite images showing the timing of the spring phytoplankton bloom
around the island of Newfoundlar  These images are NASA generated weekly
composites of days on which cloud cover did not prevent data;  hering. The scale
below the maps in mg chlorophyll « m™. Data provided by the ScaWiES Project,

NASA/Goddard Space FI' 1t Center and ORBIMAGE.

Given that pumping rates decrease with decreasing temperature and particle
concentrations (Fiala -Medioni, 1978; Petersen ef al., 1999), the total dissolved
vanadium exposure from water passing over the branchial basket was prc ibly lower
during March than in months with higher temperature and particle concentrations.
Bio-kinetic models employed by toxicologists suggest several  dssible ex] inations
for the increase in metal concentration in light of these factors (Wang et al., 1996). A
release from a storage site that was not sampled, or a decrease in loss rates might
result in an increa  in the net vanadium and iron retention and thus higher vanadium

and iron concentration. In addition, uptake efficiency may be higher compared to
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Chapter 4: Incr [ vironmental vanadium concentration
increases th 1adit  concenti tion of tissues : d the number of
circulating mad« tes in  Ascidia callosa  (Ascidiacea,

Phlebobranc
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Ch: iter5: St mary nd conclusions
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Supplementary 1: Henze precipitate in A. callosa hemocyte

homogenates
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mM Tris, pH 7.5, 5mM G6P, 0.5 mM NADP") unfortunatcly, precipitate formation

occurred seconds after addition of homogenate to the wells.

Figure S1.1: Normal color of A. callosa coelomic fluid, and acidic homogenate
(a) and color of homogenate dialyzed against a pH 7.5 buffer showing blue-green

precipitate formation (b).

Table SI1.1 (followir 2 ges) Qualitative assessment of the extent of Henze
precipitate fi tion upon hom: nization of A. callosa hemocytes with vi Hus
buffers, pHs and additives. The alitative scale is from * no precipitate formation to
*xEE Severe precipitate formation (dark blue green solids). Each condition was tested

with the coelomic cells of two animals.
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Supplementar  2: minary experiments in preparation for
sequencing A. « 'losa :ma vanadium binding proteins






























