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I Background and Objection

In process of evolution, the endocrine system of a pituitary is considered to be developed from
a chemosensory system which receives chemical stimuli in environment through chemoreceptors.
The endocrine system is necessary for physiological regulations in the entire animal kingdom. One
of endocrine systems, hypothalamus-pituitary system exists in only vertebrates and is considered to
be established during the evolution from invertebrates to vertebrates. The morphological and
developmental similarities between a pituitary in vertebrates and a Hatschek’s pit in amphioxus,
which belongs to subphylum Cephalochordata and a sister group of Vertebrata, are well known in
textbooks of endocrinology. In morphological observation, Hatschek’s pit is characterized in
presence of peptide secretory granules which indicate the presence of endocrine function, and the
direct contact to the oral cavity which is supposed to have a chemoreceptive mechanism. It is
suggested that the Hatschek’s pit might be work on endocrine function and environmental sensory
organ. This study is focused on the function of Hatschek’s pit. To accomplish this purpose, |
demonstrate morphological characteristics of the pit, and attempt to obtain the genes related to the
pituitary function by using molecular biological techniques.

Materials and methods
. Morphological observation of Hatschek’s pit

From the view of ventral part of the amphioxus head, Hatschek’s pit was observed by a
stereoscopic microscope. Series of cross and sagittal sections of amphioxus heads are prepared and
then confirmed a special position of the pit.

. Subtractive cloning of genesin Hatschek’s pit

Parts of Hatschek’s pit in amphioxus head were

dissected from the frozen sections using a laser
microdissection method (Fig. 1). The cDNA library
subtracted between the dissected samples of pits

and muscle tissues were constructed from each of
PCR amplified cDNA. Obtained clones were
sequenced, and the distinguished sequences were
subjected to a search for sequence homology in
DNA databases.

. Survey of brain and pituitary hormone genes in © (C)

. Fig. 1. Dissected tissue sections by laser micodissection.

(A): Head section containing Hatschek’ s pit, before dissect,
genome database Of amDhIOXUS (B): Head section containing Hatschek’' s pit, after dissect,
(C): Enlarged figure of (A), surrounded by square, (D): Enlarged
figure of (D), surrounded by square.




The brain and pituitary hormone genes were surveyed in the database of Branchiostoma
floridae established in Joint Genome Institute (JGI) USA, using known DNA sequences of
vertebrates as query sequences.

Results and discussions
. Morphology of Hatschek'’s pit

Hatschek’s pit is located on posterior from middle of the amphioxus head and exposed to oral
cavity. The pit is positioned in the right side of a notochord and below a neural tube and divided to
several portions with structuraly discriminated cells. It is suggested that the pit has multiple
functions depending on the regions.

. Gene expression analysis of Hatschek’s pit

Three different genes were obtained from the subtracted cDNA library of Hatschek's pit. These

genes were confirmed as homologous genes of amphioxus by a database search. However, they are

different genes reported in draft genome sequences of Branchiostoma floridae, and aso not the
pituitary related genes expected in this approach. Considerable reasons of insufficient results are as
follows. 1) Amount of tissue samples used as a starting material was too small to construct the
highly qualitative cDNA library. 2) Repeated PCR caused the biased amplification and | lost the
required unique genes. 3) The condition for subtractive hybridization might be not enough to
select the unique genes from the pit.

. Survey of pituitary hormone genes on the genome database of amphioxus

Highly homologous gene to a thyrostimulin B subunit was found in the B. floridae genome
database (Fig. 2). In a human thyrostimulin $ subunit, the precursor gene expresses in brain and
pituitary, and bind to thyroid stimulating hormone receptors as a heterodimer with o subunit.

Moreover, three genes related to the function of pituitary were found in the genome database.

Each of genes showed similarity with precursor P Human FSH B
il

genes for thyroid stimulating hormone releasing g;m i?]TGSTT_ﬁ 8

hormone, vasotocin and gonadotropin releasing | HumanLHB

sl——— Salmon GTH2 B

hormone. Genes for gonadotropin releasing Human Thyrostimulin B

hormone receptor were also found. These results wl——— Amphioxus Thyrostimulin §
L. L. Eigl.) 2 Aminﬂ elxcid homology of gl%/coprotein Blsubunitk; ined £
- tic t tst 't
suggest that the origin of hypothalamus - pituitary — Jtbers o oho0etette e o B oo “Fon ror ot
. . . stimulating hormone, TSH: Thyroid stimulating hormone, GTH:
System mlght be pre%nted n amph|oxus_ Gonadotrop stimulating hormone, LH: LUteinizing hormone.
Conclusion

Hatschek’s pit of amphioxus is the good model to verify the hypothesis that the endocrine
system is originated from the function of receiving environmental stimuli. The finding of genes
related to the hypothalamus and pituitary supposes the presence of a hypothalamus - pituitary
system in amphioxus. In anatomically and physiologically, amphioxus has homologous profiles to
vertebrates, so this animal is essential to revea the evolution of endocrine mechanism which is
considered to evolve from chemoreceptive mechanism in the aspect of molecular and cellular
regulation system. Studies on amphioxus are important to progress the understanding of the
evolution from invertebrates to vertebrates.





