
Fig. 2-1. High-pressure measurement system. (A) Component of high-pressure 
measurement system. A high-pressure cell is set in a fluorometer. High-

pressure is generated with a hand pump. (B) A high-pressure cell. A sample is 
put in the quartz inner cell. High-pressure generated with the pump is conveyed 
by the water medium. The water medium pushes up the silicon gum and the 
sample in the inner cell is compressed. The whole cell is cooled with cold 
water.



Fig. 2-2. Effects of pressure on actin polymerization . (A) Half-time to steady 
state in polymerization of actin. (B) Critical concentration of actin at various
pressures. (C) Volume change (δV) associated with polymerization of actin at

varlous pressures. Symbols are as follows: C. yaquinae (●); C. armatus (□);

Cllicken (◆); carp(○); C. acrolepis (■). Values are means±S. D . of four

independent experiments. Errors for several experiments are too small to show 

error bars.



Fig. 2-3. Comparison of cDNA nucleotide sequences encoding α-actin 1, α-

actin 2a and α-actin 2b. The dot indicates an identical nucleotide with that

of C. acrolepis α-actin 1.5' primer-2,3,5' primer-4,5 and polyadenylation

signals are indicated by red, blue and boldfaced letters, respectively. These 

sequences are available from the DDBJ/EMBL/GenBank databases. The 

accession numbers are AB021649, AB021650, AB021651, AB021652, 

AB086240, AB086241, AB086242, and AB086242 from the top.



Fig. 2-3. Continued.



Fig. 2-3. Continued.



Fig. 2-3. Continued.



Fig. 2-3. Continued.



Fig. 2-4. Molecular phylogentic tree constructed by neighbor-

joining method based on nucleotide sequences in the coding 
regions of actin cDNA from various species. Numbers at internal 
branches denote the bootstrap percentages of 1000 replicates. The 
scale indicates the evolutionary distance of the base substitution per 
site, estimated by the Kimura two-parameter method. The Medaka 

(3-actin gene was used as the outgroup gene. Asterisks indicate the 
cDNAs that were cloned in this study.



Fig.2-5. The structure of the actin bound to ATP and Ca2+. Blue sticks

and a greenball represent ATP and Ca2+, respectively. (A) Ribbon

drawing of actin (Kabsch et al., 1990). The substitutions found in this

shady are colored red. (B) Environment of ATP and Caz+bound to the

actin. Gln-137 acid Ser-155 are represented by ball and stick. Atoms C;

Oand N are colored grey, red and purple, respectively. Images A acid B

are created using MOLSCRIPT (Kraulis, 1991). (C) Schematic drawing

for interactions of ATP with actin and Ca2+ (Kabsch et al.,1990).

Distances between atoms are given in Å.. Amino acids of actin are

specified near the circular segment in the left part of the drawing from a

pocket covering the adenine.



Fig. 2-5. Continued.



Fig.　 2-6. Northeni blot analysis and quantification ofactin isofonn mRNAs.

(A)Northern blot analysis of C. acrolepis and C. cinereus a-skeletal actin

isoform mRNA. The ethidium bromide-stained gels show 28S and 18S rRNA

(lower panel), and the separated RNA bands were blotted onto nylon

membranes and hybridized with the specific probe for a-skeletal actin l and a-

skeletal actin 2a (upper panel). (B) RT-PCR allalysis fbr the actin genes from

C. armatus, C. yaquinae and C. acrolepis. Numbers indicate the ratios of actin

2b to actin 2a for C. armatus and C. yaquinae, and actin 1 to actin 2a for C.

acrolepis.



Fig. 2-7. Quantification of actin isoforms. Two-dimensional 
electrophoretic patterns of actin from C. yaquinae, C. armatus 
and C. acrolepis.



Fig. 2-8. Amino acid sequences of Coryphaenoides actin 1. Symbols # and + 

represent the binding sites to other actin monomers and myosin, respectively. 

Amino acid residues constructing subdomains 1, 2, 3 and 4 are indicated by red, 

blue, green and orange characters, respectively.



Fig. 3-1. Logarithmic plots of the dissociation rate constant of Ca2+ (A)

and ATP (B) in actin at various pressures. Symbols are as follows:

abyssal C. yaquinae (●); abyssal C. armatus (□); chicken (◆); carp

(○); non-abyssal C. acrolepis (■). Values are mealls ± S. D. of four

independent experiments. Errors for all experiments are too small to

show error bars.



Fig.　 3-2.The positions of tryptophan residues in G-actin .

Tryptophan residues at 79,　 86,　 340, and 356 are colored by red .

Blue bars indicate ATP, and a green ball does Ca.



Fig. 3-3. Effects of pressures from 0.1 MPa to 60 MPa on the intrinsic

tryptophan fluorescence spectnun of Ca2+-G-actins. Symbols are as

fbllows: abyssal C. yaquinae (●); abyssal C. armatus (□); chicken

(◆); carp (○); non-abyssal C. acrolepis (■).



Fig.　 3-4. Effects of pressures on the DNasel inhibition activity of G-

actin. The experiments for each actin were performed at the same

ratios of actin/DNasel at every pressure. Values are means ± S . D. of

four independent experiments.



Fig. 3-5. Sequences of structurally conserved regions of actin related
superfamily members (Hurley, 1996). The hexokinase sequence is numbered
according to the translated gene sequence of yeast hexokinase B. The alignment
is based solely on three-dimensional structural equivalence. Only regions that
are equivalent structurally in all four proteins are shown. Red residues are
either identical in all sequences or have stnicturally equivalent roles in the
nucleotide binding site.


