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ABSTRACT

Olfactory system i1s one of the system which of perceive environmental
information. Odorants 1is received by olfactory receptor. And then, the

information of the odorants is transmitted to olfactory bulb. We constructed a



cDNA library from olfactory epithelium of the Japanese common newt, Cynops
pyrrhogaster. Two types of lipocalin genes (Cp-lip1 and Cp-lip2) were isolated
from the cDNA library. The distribution of cells that express Cp-lipl and Cp-lip2
genes was elucidated by in situ hybridization. Two genes were expressed in
Bowman’s gland. Cp-Lipl and Cp-Lip2 are a member of a lipocalin super family.
Generally, lipocalin binds hydrophobic compounds. Odorant binding protein
(OBP) is known as an olfactory specific lipocalin. Cp-Lipl and Cp-Lip2 had
odorant binding capacity. Odorant binding properties were different between
two proteins. Olfactory receptor neurons show sensibility to odorants in range of
M in vitro. In contrast, glomeruli can response to lower concentration odorants
(range of pM to nM) in vivo. In this study, I investigated distribution of Cp-Lipl
and Cp-Lip2 in olfactory epithelium of the common newt. Moreover, I found
difference of olfactory response of olfactory receptor neurons with or without
Cp-Lipl.

The contents of this thesis were shown below.

Chapterl: Introduction and purpose of this study. This chapter described the
olfactory system and lipocalin.

Chapter2: Materials and methods.

Chapter3: Production and assessment of anti-Cp-Lipl antiserum and
anti-Cp-Lipl antiserum. These antiserums were produced by
immunizing mice. These antiserums were assessed by western
blotting with recombinant Cp-Lip1, Cp-Lip2 and proteins included in
olfactory epithelium of common newt. As a result, I obtained
antiserums that could specifically detect Cp-Lip1 or Cp-Lip2.

Chapter4: The distribution of Cp-Lipl and Cp-Lip2 was investigated in the
common newt by western blotting and by immunohistochemistry.
These proteins were expressed in Bowman’s glands and located in
the surface of olfactory epithelium. However, the distribution was
different between Cp-Lipl and Cp-Lip2. The distribution of Cp-Lipl
was localized. In contrast, Cp-Lip2 distributed widely within
olfactory epithelium.

Chapter5:1 observed difference of olfactory response of olfactory receptor



neurons with or without Cp-Lipl. Odorant mixture utilized in this
study was a mixture of 4 odorants with a high affinity to Cp-Lip1.
Olfactory receptor neurons showed olfactory response at 10 mM
odorant mixture. However, it didn’t show olfactory response to 1 mM
odorant mixture. When odorant mixture was pre-incubated with
Cp-Lip1, olfactory receptor neurons showed olfactory response. In
this study, I found that the sensitivity of olfactory response was
increased by Cp-Lipl.
Chapter6: Summary.
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