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Taste is an important sense in survival and growth of
animals. The growth and maintenance of taste buds, the
receptor organs of taste sense, are under the regulation of
various neurotrophic factors. But the distribution aspect of
neurotrophic factors and their receptors in distinct taste cell
types are not clearly known. The present research was
designed to characterize mRNA expression pattern of
neurotrophic factors and their receptors in distinct type of taste
cells. In male 45-60 day-old Sprague-Dawley rats, epithelial
tissues with and without circumvallate and folliate papillaes
were dissected and homogenized, and mRNA expressions for
neurotrophic factors and their receptors were determined by
RT-PCR. The mRNA expressions of brain-derived
neurotrophic factor (BDNF), neurotrophin-3 (N'T3), receptor
tyrosine kinase B (TrkB), exclusion of nerve growth factor
(NGF), neurotrophin-4/5 (NT4/5), receptor tyrosine kinase A
(TrkA), receptor tyrosine kinase C (TrkC), and p75SNGFR
were observed in some population of taste cell. In support of
this result and to characterize which types of taste cells express
NT3, BDNF, or TrkB, we examined mRNA expressions of
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NT3, BDNF, or TrkB in the PLCPB2 (a marker of Type II cell)-
and/or SNAP25 (a marker of Type III cell)-positive taste cells
by a single taste cell RT-PCR and found that the ratio of
positively stained cell numbers were 17.4, 6.5, 84.1, 70.3, and
1.4 % for PLCB2, SNAP25, NT3, BDNF, and TrkB,
respectively. In addition, all of PLCB2- and SNAP25-positive
taste cells expressed NT3 mRNA, except for one taste bud cell.
The ratios of NT3 mRNA expressions were 100% and 91.7%
in the SNAP25- and PLCp2-positive taste cells, respectively.
However, two TrkB-positive taste cells co-expressed neither
PLCPB2 nor SNAP 25. The results suggest that the most of type
II or type III cells express BDNF and NT3 mRNA, but the
expression is shown to be less in type I taste cells.

Key words: taste bud, brain-derived neurotrophic factor,
neurotrophins, receptor tyrosine kinase
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Fig. 1. Schematic diagram showing distribution of tongue
papilla including taste buds (A) and representative light
micrograph showing a taste bud in foliate papilla of rat (B).
Non sensory epithelial keratocytes (arrowhead) and cells in
taste bud (*) were easily differentiated by their shape. Subsets
of cells in taste bud open their apical end to oral cavity through
taste pore (arrow).

ozl A3 HF9e EAshE AELeA] Ay
A3 As BHOR type 1I AES FHEE 5
Type HMIMES] B 0 FEH 54 ot
o vAlEEE e
type HI AJ3Ee A A3 -2k dnbalel 44 A4
GAstar Q= o] B|EETH2, 3] Type IV AlE+=
Tegd AR v Y

TAER AZEEE wzke] dgapge] FofshA]| o=
Ao 7w olzint,

F°] Type 1 BHg 28] H|3EE blood group H antigen [4],
type 11 95 2.2] A3+ phospholipase C B2 (PLCR)2 G
a-gustducin [5], type II BHe-2z] A|¥:= presynaptic
plasma membrane protein?] SNAP25%} serotonin (5-HT),
ubiquitin carboxyl terminase, protein gene-regulated product
9.5 (PGP9.5), neural cell adhesion molecule (NCAM) [6-8]
o Mz s oA T BAAFE ARG

She o] o] AEES AdTAEel ARMEY] 5
o] 7HA 3L §17] wiiel AR HErt Bhe
229 MEE A ATAEANA 718t oF 104 o
o] &2 e 7L Qlvk R ER e s Ay

rir

¥2

f|
I
o
u
=
=
30
s
2
©
au
[ A
LS fn lo Ry S

H o



Expression of Neurotrophic Factors and Their Receptors in Rat Posterior Taste Bud Cells 109

AL F7) e A% B3 AT MBI %
Boul A A YRS AYAE G A
AALAN BEHoR WAHE we BAE 2

NCAM, neuron-specific enolase (NSE), ubiquitin carboxyl
terminal hydrolase, PGP9.5, SNAP-25, serotonin 5= &1
aFal QltH4-8]. HE-ee]e] B = mZIA 3 Al
5 ohal 2 e 7 AL 7] wieell o] et F
o B Tt /‘l””\ B Ee FAIske o St
IR 4ol A7AERAAL, = nerve growth factor
(NGF), brain-derived neurotrophic factor (BDNF), neurotrophin-3
(NT3), neurotrophin-4 (NT4)= AZEAES] F2bE7]50]
SHE shz 240 gt s T3 AAkR oA

o o]& A zZ o Bxala Q= Ao A E A
22b7)1380) ihekyl Balol ks = whmAS Bl

of o]x} ZZAEe] g #3le] S °§ c]:% T
UTHO-11]. ©] FA=7]E9]
=241 tyrosine kinase (TrkA, TrkB, :i?% TrkC)7]' =
Alsto] A A oA HEbleh= Ad-eohs A AR}
Asteitt, 543 R NT3-2 TrkCe} A3tal= vbde,
BDNF$} NT4+= = TrkBe Adsta, ==7 NT37}
TrkBo} Aggitt. B3t o] = 47]H A7 JAAEE pT5
neuroreceptor (p7SNTR)l| B Ag7s3tth9). w273
oA %= BDNF, NT3, NT4, NGF 1g]1 0|52 &2
TrkBS} TrkCE= 1] Zb7]ghe] AAbAQl whetolu} A7
°ﬂ ogt gsfjol|A 3]Hash= Aol g TS FrHIo,
I 22y 3EFe] WUEE deed Axs AR o

e
=Y
_1

-
rlr
rz
>~
ozi
o
&

m

7 ] E.’ ‘T o ]’
Az} FE-A Oﬂ
ong o2 =
Ae) ool dhat

= Aot 224 4@*]’ OdJHT%L‘ﬂz(reverse transcription-
olymerase chain reaction; RT-PCR) 235 Al8sto] vHg
Lol 217398 AR} = EATE wdsh=A skl
3, GAA|E RT-PCRE UHEog] AXE E7o wE 7}
WRRASE EA) RE L Gl 1 /)5

& Wl @A A sA Sk

[€]

e oheen Aol daHcr edH12
45-604 2] 71 Sprague-DawleyZl]l 3FHE 7454
W FEAelA }154%%% Lﬁ/\]-gg} Eé X]"IQF

—_—

i w

X
ol
il
ol
o
g
e
2
i
N
=
>
=
Ho
o
)
> O
¢
é
S
=z
OFO
—|—‘
ﬁ

of me ®3=E :"é]ii}é}ﬂ flste 5
3 o

13_}
i

J‘;"
iz wd o

1o
=

1o AN
N
It Rl

ARFEL olEiRag olgdo] AN F S

Table 1. Primers and expected sizes for detecting the mRNA expression of neurotrophic factors and their receptors in the taste buds

by RT-PCR
Neurotrophic factor gene Sequence expected
(Genebank Accession No.) q product size (bp)
forward CAG GCA GAA CCG TAC ACA GA
NGF (AK144588) reverse CAC TGA GAA CTC CCC CAT GT 357
forward GGG GGA TTG ATG ACA AAC AC
NT-3 (BC065785) reverse AGC CCA ATC ACA AAA CAA GG 374
forward CAC TGG CTC TCA GAA TGC AA
NT-4/5 (BC052191) reverse TCC TCC GGG AGA ACT CCT AT 363
forward TGG CTG ACA CTT TTG AGC AC
BDNF (AY057908) reverse TCA GTT GGC CTT TGG ATA CC 357
forward CTG GCC ATG TCC CTACACTT
Tric A (AK081588) reverse GGT GCA GAC TCC AAA GAA GC 357
forward CTG GCT GCT CCT AAC CTC AC
Trk B (BC052014) reverse ACA GTG AAT GGA ATG CAC CA 320
forward GGA TTG ATG CAT CTG CCT TT
Trk C (AK164887) reverse TTG GGA TGA GGT GGA GAG AC 387
p7SNGFR (AK037248) forward CTG CAC CCA GAA AAC AGT GA 345

reverse AAA TAC CAC CGA GCA CAA GG
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Table 2. DNA sequences of specific primers, annealing temperatures and expected product size for RT-PCR of specific markers for

cell type in taste buds and positive control

name sequence annealing ) expeqted
temperature (C) product size (bp)
PLCE2 weme  GOCCCTGCATGTATG 1TA GG 40 623
NCAM wvme  TGTCAG TG TGT GGT CTC.GT 52 643
SNAP2S e AGATTT AAC CAC TTCCCA GOA s 310
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Fig. 2. Results of tissue RT-PCR for mRNA obtained from
tongue epithelium and hippocampus. H: hippocampus as
positive control, CV: epithelium including circumvallate
papilla, F: epithelium including foliate papilla, Ep: non-taste
epithelium. The results reveal that taste epithelium as well as
non-taste epithelium express neurotrophins and their receptors.
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Fig. 3. Representative single cell RT-PCR result. 19 cells
obtained from single rat. One cell(lane 5) expressed PLC[32,
other 2 cells(lane 14, 17) express SNAP 25, lots of cells
express BDNF, and NT3, and one cell (lane 6) did TrkB.
However, GAPDH was expressed all lanes except negative
control.
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Fig. 4. Summary of results obtained from single cell RT-PCR
of 138 taste bud cells from 11 rats. Every raws represents
single taste bud cells. red: PLC[3,, yellow: SNAP2S5, blue:
NT3, green: BDNF, purple: TrkB.
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