Figure Captions

Figure 1.  The general form of tryspin-like serine protease generated peptides.  R can be any number of amino acids attached through peptide bonds.   The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 2.  Dipeptide barnacle settlement pheromone mimics. These three dipeptides were tested over a concentration range from 2 pm to 20 nM .  They induced barnacle settlement from 200 pM to 20 nM concentrations. At the pH of sea water, these dipeptides are functionally neutral (amino acid) - basic (amino acid) peptides.  Acidic-basic (Glu-Lys), basic-neutral (Lys-Gly), acidic-neutral (Glu-Gly), neutral-neutral (Gly-Ser), basic-acidic (Arg-Glu), neutral-acidic (Gly-Asp), and acidic-acidic (Glu-Glu) dipeptides were inactive when tested over the same concentration range. The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 3.  Tripeptide barnacle settlement pheromone mimics.  The tripeptide neutral-neutral-basic peptides were tested for induction of barnacle settlement from approximately 2 pm to 20 nM .  Gly-Gly-Arg and Gly-His-Lys were less potent and Leu-Gly-Arg was as potent as the dipeptides tested (Figure 2).   The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 4.  Designer peptides tested as mimics of barnacle settlement pheromone and larval release pheromone.  Peptides with a purely lipophylic side chain on the middle amino acid (a,c,d) were over 5 orders of magnitude more potent than any other molecules tested in both systems.  Compound b with the oxidized sulfur was inactive in both systems [66]. The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 5.  Carboxyl terminal amino acid residues of 14 and 21 residue chains of C5a anaphylaxitoxins.  These peptides were tested as mimics of barnacle settlement pheromone and larval release pheromone.  The 14 residue peptide ending as in (a) was a mimic of barnacle settlement.  All four molecules were crab larval release pheromone mimics [67]. The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figue 6.  Bradykinin (a) and des-Arg9-bradykinin (b).  Bradykinin is a barnacle settlement pheromone mimic while des-Arg9-bradykinin, lacking the basic carboxyl terminal is not.  The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 7.  Two neutral-neutral-basic tripeptides that do not mimic barnacle settlement pheromone [7]. The peptides are shown in the form that they would occur in sea water at pH 7.8.

Figure 8.  Known peptide hermit crab attractants.  Stripped legged hermit crabs Clibanarius vittatus are attracted to subfemtomolar levels of Gly-Ile-Arg when it is hidden in the field in a dialysis bag [66].  Clibanarius vittatus also respond to Val-(Asp)4-Lys [44].  This hexapeptide is strongly charged in sea water and may have a consistent secondary structure. Charges on the molecules are shown as they would occur in sea water. 
Figure 9.  Glycoconjugates with carbohydrate-protein linkages. (a) Glycoproteins have branched oligosaccharide chains either N-linked or O-linked to a protein backbone. (b) Proteoglycans have linear glycosaminoglycan (GAG) chains covalently linked to a protein backbone.  

Figure 10.  Glycosaminoglycan (GAG) chains.  Chondroitin sulfate A (chondroitin 4-sulfate) has repeating units of glucuronic acid and N-acetylgalactosamine 4-sulfate.  Heparin consists of repeating glucuronic acid and N-acetylglucosamine, with varying numbers of O-sulfate, N-sulfate, and N-acetyl groups.  
Figure 11.  Sequence of enzymatic hydrolysis of chondroitin sulfate A GAG chain.  Boxes note the site of action for the next enzyme.

Figure 12.  Amino sugar disaccharides that alter predator avoidance photobehaviors in crustaceans.  Disaccharides with acetylamine (chondroitin sulfate A) or sulfamine (heparin) functionality at the C2 position are the most potent.  These kinds of molecules have functional similarity to peptides in that they have primary and secondary amines, carboxylic acids and a variety of functionalities analogous to the side chains of amino acids.  Molecules are shown as they would be charged in sea water.
(Rittschof)
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               (a) His-Lys                      (b) Leu-Arg                         (c) Tyr-Arg

(Rittschof)

Figure 3.
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            (a) Gly-Gly-Arg                                                         (b) Gly-His-Lys                           
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                                                            (c) Leu-Gly-Arg
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Figure 4.                                  
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                   (a) Gly-Met-Arg                                         (b) Gly-Met(O)-Arg
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                   (c) Gly Nle-Arg                                            (d) Gly-Phe-Arg

(Rittschof)

Figure 5.
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                                     (a) Met-Leu-Leu-Gly-Arg
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                                      (b)  Met-Gln-Leu-Gly-Arg

(Rittschof)

Figure 6.
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                                   (a)   Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg 

[image: image15.wmf]N

H

2

+

O

N

H

N

H

2

N

H

3

+

N

O

N

O

N

H

O

N

H

N

H

O

N

O

H

O

O

N

H

O

-

O


                                       (b)    Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe 
(Rittschof)
Figure 7.
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                        (a)  Ile-Ile-Arg                                             (b)  Val-Ile-Arg

(Rittschof)

Figure 8.
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                           (a) Gly-Ile-Arg                               (b) Val-(Asp)4-Lys

(Rittschof)
Figure 9.
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