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Diversification of antenna chlorophylls in the Cyanobacteria
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Divergence dates for planktic foraminiferal cryptic species estimated from multi-genes
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Accurate estimation of divergence dates advances understanding of organismal evolution and assesses the effects of clima
and geological conditions on patterns of speciation and geographic distribution among organisms. Planktic foraminifera is on
of the model organisms for divergence time estimation due to good fossil records, which are applicable to give time constraint:
during the dating analysis. In recent molecular phylogenetic studies, multiple genetic types have been found in a single morphot
pecies. In present study, we focused on a speRideniatina obliquiloculatavhich mainly distribute in the subtropical-tropical
water of the Indo-Pacific Oceans, having three genetic types (types |, lla, and lIb). Intriguingly, these three types show longitu-
dinal clines in frequencies within a narrow latitudinal range in the Indo-Pacific Warm Pool (IPWP) area. We estimate divergence
time of these three genetic types corresponding with geological events that generated the oceanic circulation system in the [PW
area.

Firstly, we increased sequence data, which are complete small and large subunit ribosomal DNAs (SSU, LSU), of three genet
types ofP. obliquiloculataand two outgroup specié¢éeogloboquadrina dutertrandGloborotalia inflataEach single gene data-
set was applied to maximum likelihood estimation through the program multidivtime (Bayesian molecular dating using PAML).
Three patterns with single-gene data-sets (SSU and LSU) and multi-gene data set (SSU + LSU) were conducted for MCMC(
analyses using one maximum constrain (the first appearance dBteogfoboquadrina acostaenes the common ancestral
lineage for bothP. obliquiloculataand N. dutertre). Divergence ages based on multi-gene analysis were estimated with more
narrow credibility intervals (Cl) than single-gene analyses. Estimated ages were similar among these data-sets: divergence of t
lineagesP. obliquiloculataand N. dutertrej between 10.5 and 10.1 Ma, first divergence of genetic types (I and 1) between 4.0
and 3.7 Ma, and latest divergence of genetic types (Ila and IIb) between 2.0 and 1.1 Ma. Divergence time of three genetic type
suggests that their longitudinal clines have been established according to development of the IPWP system: distinct water mass
were formed between the Pacific and Indian-sides and subtropical gyre system was emphasized in this area. The present res
indicate that changes of the oceanic circulation system impact on the geographic patterns of migration and divergence in pelag
organisms.
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Homeobox genes are involved in various aspects of the development of multicellular animals, including anterior-posterior
patterning of the body plan. We performed a genomic survey of homeobox genes in the Japanese pearl oyster, Pinctada fuca
We annotated 92 homeobox-containing genes and 5 homeobox-less Pax genes. This species possesses ten or eleven Hox ge
However, most of them are encoded in different scaffolds, and thus we did not obtain evindence for clustering of these genes. W\
annotated another homeobox genes that cover 77 out of the 111 gene families identified in the amphioxus genome. Investigatit
of these repertoires of homeobox genes will shed new light on the relatively less well known lophotrochozoan development.

ggoobo:oboo,oboboobod
Keywords: Molluscs, Homeobox

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

BPT26-05 O 0:102A 00:50 190 17:30-17:45

00000000ooooooon o
Aquatic adaptation and the evolution of olfaction in cetaceans

oo oot
Takushi Kishida*

!DpooDoOoOoOoOoo
IPrimate Research Institute, Kyoto University

Transition between the sea and land is one of the most striking types of evolutionary event in the history of life. Vertebrates
originated in the sea, and a group of vertebrates became terrestrial during the Devonian period. This transition is well documente
in the fossil record, and the land vertebrates that newly emerged are called tetrapods. Tetrapods include the modern amphibial
reptiles, birds and mammals. Amphibians still need a humid environment, while amniotes (reptiles, birds and mammals) havi
acquired keratin-covered waterproof skin and dehydration-protected embryos, allowing them to be independent of aquatic hab
tats.

Full terrestrial adaptation caused profound changes in the olfactory sensory modality in amniotes. Marine fish smells water
soluble molecules, whereas terrestrial amniotes need not smell underwater, but instead need to smell volatilized odorants in t
air. The repertoires of the olfactory receptors (ORs) in amniotes differ greatly from those in marine fish. The ORs are encoded b
intronless OR genes which constitute one of the largest multigene families in vertebrate genomes. It has been reported that tl
OR gene family in fish is much more diverse than that in amniotes, but two OR gene subfamilies have expanded explosively ir
the amniote genomes. These two OR subfamilies are called class | and class Il, respectively. Interestingly, the OR gene repertoi
in amphibians is as diverse as that in fish, but the class Il OR gene subfamily expansion has also been confirmed in amphibic
genomes. These findings suggest that the amniote class | and Il OR subfamilies have been expanded to detect airborne molecu
and that large-scale degeneration of ORs that detect underwater odorants had occurred by the time when the transition to la
was complete.

Amniotes have returned to the sea many times in their evolution, and a number of modern amniotes are living in the marine
environment. Especially among such amniotes, cetaceans (whales, dolphins and porpoises) are one of the most perfectly adap
modern aquatic groups. Cetacea is an order of mammals that originated in the early Eocene epoch and that was derived frc
artiodactyls. Extant cetaceans are classified into two suborders -Mysticeti (baleen whales) and Odontoceti (toothed whales)- at
both of them are fully aquatic. How did cetaceans re-adapt their olfactory systems to their underwater lives? Anatomical ev-
idences strongly suggest that toothed whales have no sense of olfaction, whereas baleen whales have it but they can smell
air, not underwater. In my talk, | will provide my recent studies about the evolution of whale olfaction from the anatomical and
genomic points of view.
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In biological systems, many trace-elements play important roles to control numerous biochemical reactions. With the im-
provement of the analytical technique, nutritional status, distribution, metabolism and function of the trace-elements have bee
well investigated. To obtain further detailed information for elemental metabolism or function of the trace-elements, changes in
concentration and distribution of the trace-elements at microscopic or histologic scales, such as tissue or cell, are highly desire
The combination of laser ablation sample introduction technique and ICP-mass spectrometry (LA-ICPMS) has now become
fast, accurate, versatile and user-friendly analytical tool for elemental and isotopic analysis of solid geochemical and biochemi
cal samples [1]. One of the great advantage to use the LA-ICPMS technique is that sample is analyzed under the atmosphe!
pressure, and neither coating with conductive materials nor time-consuming evacuation procedures is required, and therefore t
LA-ICPMS technique has a capability to accept the most biochemical samples including wet tissue or cell samples without any
complicated sample preparation procedures.

For the conventional LA-ICPMS technique, abundance values for the trace-elements have been calibrated by means of comp:
ison in the signal intensity data for analytes between the sample and standard. However, for the biochemical samples, availabili
of the homogeneous and well-calibrated matrix matched standard was very limited. Moreover, because of the heterogeneity |
hardness or color within the sample piece, the amount of sample ablated can vary significantly even at the laser sampling und
the identical ablation pit sizes and fluence, and the changes in ablation volume (weight) can become a major source of analytic
error. In this study, we have developed a new quantification technique for the LA-ICPMS analysis. It is widely recognized
that laser ablation can be achieved when the energy fluence exceeds the critical value (energy threshold). The ranges of €
ergy fluence required to ablate the organic components is generally lower than those required for most glass, crystal or metall
samples, and therefore, only the organic components can be ablated when the fluence was carefully controlled (soft ablatic
[2]). With the soft ablation technique, the sliced sample (1um thickness) can be totally ablated or evaporated through the lase
ablation without any damage or ablation of substrate (slide glass). This suggests that the resulting sampling depth (i.e., volume
for the samples can be kept constant despite the local heterogeneity in hardness or color of the samples, and therefore, relial
guantitative elemental analysis or mapping can be made. In this study, we will discuss the unique feature and the versatility o
the present calibration protocol for the elemental determination using the LA-ICPMS technigue based on imaging of Cu and Zr
in the cross section of blood vein and also on the time-changes in element distribution of Ce and Eu in mices alveolus. Witt
the high-sensitivity LA-ICP-MS technique with newly developed calibration technique, the LA-ICPMS technique has immediate
potential as a reconnaissance method for reliable technique for quantitative imaging for trace-elements in biochemical samples
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