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The auditory stimulus is detected by inner hair cells and then transmitted to the
brain by type I spinal ganglion neurons. In mammals, type 1 spinal ganglion neurons are revealed to expre
ss ionotropic AMPA, NMDA and kainate type receptors to form excitatory synapses with inner hair cells, and

also appear to express vesicular glutamate transporter 1 to release glutamate to neurons in the brain. |
n birds, receptor neurons and spinal ganglion neurons could not be subdivided as mammals. Among receptor

subunits examined, GluAl, 2, 3 and 4 mRNAs for AMPA type, GIuN1, 2A, 2B and 3A for NMDA type, and GluKl, 2
and 4 mRNAs for kainate type were observed. Vesicular glutamate transporter Il and Ill were also identif
ied with different expression levels in the basilar papilla, and the spinal ganglion neurons were revealed
to express vesicular glutamate transporter 1l. This study revealed glutamate plays a pivotal role in the
excitatory synapse transmission in avian auditory pathway.
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livia, 202—310 g

in situ
Columba

11005
RT-PCR
50 mg/kg, 1-p.
TRIzol Invitrogen, CA, USA
total RNA SuperScript
1st strand cDNA Synthesis Kit Takara
Bio Inc., Shiga, Japan CDNA
GeneBank
VGLUT2 cDNA FJ428226
VGLUT3 cDNA HQ176877
PCR 400 500bp
CDNA
Takara Ex Taq Takara Bio Inc.
TaKaRa PCR Thermal
Cycler Dice, Takara Bio Inc.
94 2 1 94 30 -55 30
-72 1 30 25
72 5 1 PCR

RNA
RT-PCR VGLUT2-F  VGLUT2-R
VGLUT3-2F VGLUT3-2R
forward 5* T7
5" TAATACGACTCACTATAGGG
reverse 5 SP6
5" ATTTAGGTGACACTATAGAA
CDNA
9 2 1 94 30
-55 30 -72 1 40 72 5
1 PCR PCR
Wizard SV Gel and PCR Clean-Up System
Promega, WIS, USA
DIG RNA Labeling Kit Roche Applied Science,

Mannheim, Germany PCR
DIG RNA
In situ hybridization
4
-0.1 M PB
6 um
poly-L-lysine
4
-0.1MPB 20 1 PBS
200 mM HCI 20
1 PBS 30 p g/ml
K-1 PBS 37 30
1 PBS
2 y g/ml hybridization
buffer (5% SSC 50% 5 mg/ml

Torula RNA 50 p g/ml Heparin 0.1



Tween20) M 5
250 p I/slide
41
2 SsC 37

30 1 SSC 37 30

20 p g/ml RNaseA (Roche)-NTE
buffer (500 WM NaCl 10 mM Tris 1 mMEDTA2Na
pH 8.0) 37 30

50% -1 SSC
41 30 2 30
5
blocking solution (2
2 25mM Tris 137 mM Nacl
0.268 mM KCI) 30
2000
DIG
4
1x TBS 20 3

20 p 1/ml NBT/BCIP solution-Detection
buffer (0.1 M Tris 0.1 M NaCl pH 9.5)
4 3~4
1 mM EDTA 1x PBS

Glycergel Mounting Medium Dako

alternative splicing forms

DNA
in situ hybridization
36mer DNA
in situ hybridization
mRNA ~ 93~129
DNA PSAS-1
TCTGCACACTACTGCTGAGCCCCCAGAGCATATCTT
1704~1739
DNA PSAS-2
TTCATTACCCTAGACCCACAAGTAGGCGACTTCTGC
1704~1739
DNA  PSS-1
GCAGAAGTCGCCTACTTGTGGGTCTAGGGTAATGAA

terminal deoxynucleotidyl transferase
Takara Bio Inc., Shiga, Japan
' [a -35S]dATP
Daiichi Pure Chemicals Co., Ltd., Tokyo,
Japan 1.0x 107dpm/ml

4x SSC 50

0.12M 1x Denhart’ s
solution 0.025 tRNA 10

20mM

0.1M

x SSC 1x SSC
15mM

0.15M

4

pH

7.4) T54rf#. 3EPEFL. T AL RSl

200pul/slide

42°C
1x SSC
58°C 20

NTB-2 Eastman Kodak Company NY USA
4°C
Eastman Kodak

D-19
Company NY USA
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30 cycles
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VGLUT 2 VGLUT 3 RT-PCR
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RT-PCR In situ hybridization
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B Concentration

Blotted Oligo 4 pg 0.4 ug 40ng 4ng 0.4 ug 4 pg
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Hybridization with PS-AS4
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