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B—E L&

Y T FAEERRER (ChAT) X, 2V EEMEMROMREENE THIT &
Fral DEEBETHD, ChATiZ, ThETIEECTHA EEZ LN TV, LI L,
Z < OChATHLIER R 2 Y U HRERHETERNWEWVWHIEREEZE L M, Fxid. 7y b
DE O EMERE N OH LWChATY 7 & 4 7% 3K L pChAT & 4 L7~ (Tooyama and Kimura,
2000), F D% Z 1 E TIZpChATH , < OEBMWIOFRRE = U AR RIZHF+ 5 = & ZRT-PCR
15, BRI FEE, BREERIEIZEVEH L TCE 7 (J Neuroscience 200310, &%
XEkE B, UH). pChATIIRMHIERIZOALFEZ L TV D & FARSNZA, pChATHAZ
ERLCT vy MMZERBE LKL & 2 A, SR FHOBREILEEZIC A2 RS KL EIZ
BETH=a2—arBpChATZEF 352 &2 RWH L7z (Neuroscience 2003), 372005
ELEN DRMIZ HChATY 7 & A T HEEBEFET D AlaetEr B, 2 U ki, #F -
LR EOBRIEREZH S Z 20 b, KIMBRBEICESBHTIH LV U R O3
RIZEELEZ2 %, 22T, AIRTIL, E FBEUOERELZNZIZ, E FBIBH LD
ChATY 7 # A4 TOBGCTFHEEZHOLNIT B E L HIZ, ZOMENERZELS-DHIT, &
FB X OV ZEIT BChATY A 7 F A 7 DR EIFRIZ DV T ORI 21T - 72,

BEXR

1) I Tooyama and H Kimura: A protein encoded by an alternative splice variant of choline
acetyltransferase mRNA is localized preferentially in peripheral nerve cells and fibers. J Chem
Neuroanat 17: 217-226, 2000.

2) K Nakajima, I Tooyama, O Yasuhara, Y Aimi, H Kimura: Immunohistochemical demonstration
of choline acetyltransferase of a peripheral type (pChAT) in the enteric nervous system of rats.
J Chem Neuroanat 18: 31-40, 2000.

3) H Kanayama, O Yasuhara, A Matsuo, I Tooyama, Y Aimi, J-P Bellier, JI Nagy, K Fukui, H
Kimura: Expression of a splice variant of choline acetyltransferasein magnocellular neurons of

the tuberomammillary nucleus of rat. Neuroscience 118: 24-251, 2003.

4) O. Yasuhara, I Tooyama, Y-Aimi, J-P Bellier, T Hisano, A Matsuo, M Park, H Kimura:
Demonstration of cholinergic ganglion cells in rat retina; expression of an alternative splice
variant of choline acetyltransferase. J Neurosci 23: 2872-2881, 2003.
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of porcine ileum. J Chem Neuroanat 27: 33-41, 2004.

2. O Yasuhara, Y Aimi, A Shibano, A Matsuo, JP Bellier, M Park, I Tooyama, H Kimura:
Innervation of rat iris by trigeminal and ciliary neurons expressing pChAT, a novel splice
variant of choline acetyltranferase. ] Comp Neurol 472: 232-245, 2004.

3. A Casini, A Pinna, I Tooyama, H Kimura, G Di Chiara, TG Renda: Fate of
(D-Ala2)-deltorphin-I-like immunoreactive neurons in 6-hydroxydopamine lesioned rat brain.
Eur J Histochem 48: 135-140, 2004.

4. A Matsuo, JP Bellier, T Hisano, Y Aimi, O Yasuhara, I Tooyama, N Saito, H Kimura: Rat
choline acetyltransferase of the peripheral type differs from that of the common type in
untracellular translocation. Neurochem International 46:423-433, 2005.

5. Okano H, Bamba H, Hisa Y, Makino S, Ando S, Tammiya G, Goto S, Kaji R, Tooyama I:
Immunohistochemical study of TAFII250 in the rat laryngeal nervous system. Histochem
Histopathol 20: 1049-1035, 2005.
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. Abdelalim EM, Takada T, Toyoda F, Omatsu-Kanbe M, Matsuura H, Tooyama I, Torii R: In
vitro expression of natriuretic peptides in cardiomyocytes differentiated from monkey
embryonic stem cells. Biochem Biophys Res Commun 340: 689-695, 2006.

~

. Toyoda K, Okano H, Bamba H, Hisa Y, Oomura Y, Imamura T, Furukawa S, Tooyama I:
Comparison of FGF1 (aFGF) Expression between the Dorsal Motor Nucleus of Vagus and the
Hypoglossal Nucleus of Rat. Acta Histochem Cytochem 39: 1-7, 2006.

8. Abdelalim EM, Takada T, Torii R, Tooyama I: Molecular Cloning of BNP from Heart and Its
Immunohistochemical Localization in the Hypothalamus of Monkey. Peptides 27: 1886-1893,
2006.

9. Okano H, Toyoda K, Bamba H, Hisa Y, Oomura Y, Imamura T, Furukawa S, Kimura H,
Tooyama I: Localization of fibroblast growth factor-1 (FGF1) in cholinergic neurons
innervating the rat larynx. J Histochem Cytochem 54: 1061-1067, 2006.



10. Kimura S, Bellier J-P, Matsuo A, Tooyama I, Kimura H: The production of antibodies that
distinguish rat choline acetyltransferase from its splice variant product of a peripheral type.
Neurochem Internatinal 50: 251-255, 2007.

11. Abdelalim EM, Osman, AHK, Takada T, Torii R, Tooyama I: Immunochistochemical mapping
of NPR-A in the brainstem of Macaca Fascicularis. Neuroscience (in press).
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(2)

EILBER, ARES, BHE., HABRK : BRMEERE L HRRERT  Clinical
Neuroscience 22, p293-296, 2004.

(3) AEAEX

HERES

1. I Tooyama, Y Aimi, O Yasuhara, H kimura: The molecular structure and cellular distribution of a
novel subtype of choline acetyltransferase (pChAT). 16™ International congress of the IFAA
(International Federation of Associations of Anatomists). Kyoto, August 22-27, 2004.

2. H Oknao, K Toyoda, H Bamba, Y Hisa, Y Oomura, T Imamura, S Furukawa, H Kimura, [
Toovama: Localization of fibroblast growth factor-1 (FGF1) in cholinergic neurons innervating
the rat larynx. The 2006 Annual Meeting of the Histochemical Society held jointly with the
Japan Society of Histochemistry and Cytochemistry (25 7 [5] B AL =), Waikoloa,
Hawaii, August 23-27, 2006.

HNES

1. AftEr. BUEFER, REHANM, Py Px—n_Ux, HREBEK. ZEE. AMTE
QEOTEFNaY o ARKEERE (cChAT & pChAT) ZHEHBILFETRS T 520
DFE LV cChAT FUEDERR 5 45 B A AHFMRcZES BIRE 2004 &£ 10 A 29
H-30 H,

2. Essam Abdelalim, Tatsuyuki Takada, Ryuzo Torii, Tkuo Tooyama: Molecular
Cloning of Brain Natriuretic Peptide from Heart and its Immunohistochemical
Localization in Hypothalamus of Monkey. %46[0] H ARG L RS  HE
200542105 1 E—2 H,



3. Song Yang, AFHI, Yx¥ v BT —RY = REE, AE. BEE=, BLUEKR:
=R BITAEER o) T F LRSS (cChAT) OB FHEE F 28
[ B AR RKE (Neuro2005) FRIE 20054 7 H 26 AH-28 H,

4. EEEREA, /INASH, BILBER PHREHERERICELS ERTIH LV TFG Bz V7 #
A7 H3REHAMKEYS TE 200546H3 H-4H

5. EREIEN, /INEER, EILER TAYANAL v —HOMBEERBGICHEE S -k
ClgBHOF LAY T v MBEET 347 B A AMREESRES TR 200645 A 11
H-13 A

6. MERE T, /INEHEH, NEtk, 2, FREEHE, BUER TAYnA <~ —FkH

#IZBIT D al-chimaerin ¥ /N7 B DOREILIZHOWT F 33 B HAME RS ME)
20066 H2 H-3H

(4) Hihl®

EILEKR: DFEEFOEE MHBEABZETIALN (BB, LECRRE) &
STE R FEILE 20054 (HEEE)  p28 - p37

(5) HFFERRRIC & 5 TEFTEHED HRR - BUFIRE

L



FHIUE  HFFERER

AR SN RS SN 3ERMIZ, 1) PABLNE D ChAT ¥ 7 ¥ A 7OBE T
. 2) ChAT ¥ 7 ¥ A4 ZOfEHZHRE (L IZHFAMZEBNT), 3) ChAT 7 &2 A4
DEEREIEZRIC OV TRFZITWV., RO X 5 BRFERREIE LT,

1. " VB XV DO ChWAT VT &4 7B ETFHEE

WX, B2 ChAT 72 A TR u—=0 7452 L 2R TN, FBEIIHR
FCORRINND 20, ZOMIZmRNA 21X U & T 2 BEFEENESL - T,
ChAT 7 XA T F e r/u—=2 7952 ik, REEEEBOZ, O L5 2F, Ik
BEIZ ChAT T XA TS EEND EWV D HE (Pfeil et al. Histochem Cell Biol,
2004 ¥E1ZR) B’bolz, TZTHELEBESOARZHE T, £ MNEBNOD 7 o —
=T ERBT, TORER, RN OERO CWAT S T HA T2 I/u—=v 7352 L
\ZRRZh L7z, YV ChAT B+ DOELFI DO —HERIL, 2005 4 7 A 26 B-28 B IZHEEHT T
e S 7= 28 B H APREIFE KRS (Neuro2005) THEELEZ FE2ZR), “hETo
ERET Y P TOCAT B FEEEFIHEXNCE DD ER1IDLIIZ2DE D
ChAT B 7 ¥ A4 7B FDOEINIRFERTH LM, BN B/ L= hD ChAT %7 4
A 7 DB EFEED—HEHK 21277,

Multiple mRNAs for Choline Acetyltransferase (ChAT)

intron - . — . " .
w. choline interaction catalytic CoA interaction
Exon E] site - l domain 12 site

v ) 8 . o 7
> J s @© w - g w,

Genomic DNA

Common type ATC TGA.
(cChAT) mliII;A B B c 1935 bp
Peripheral type = e TGA
(pChAT) mRNA Lla W & c 1305 bp

Produce antibody and apply for
immunohistochemistry

1 @3kD ChAT &RAEE ChAT @ mRNA DELF!

£ 1) Pfeil U, Vollerthun R, Kummer W, Lips KS: Expression of the cholinergic gene
locus in the rat placenta. Histochem Cell Biol. 122: 121-130, 2004.

E2) Yang S, Kimura S, Bellier JP, Yasuhara O, Kimura H, Torii R, Tooyama I:
Cloning of monkey choline acetyltransferase (ChAT) from the striatum of Japanese
macaque. Neurosci Res. 52 (Supple), p122, 2005.
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2 BEHOE b ChAT (human ChAT) &

b MIERED S cloning S4B R ChAT XU 7 b (Sequence #4)

human ChAT
Sequence #4

human ChAT
Sequence #4

human ChAT
Sequence #4

human ChAT

Sequence #4

human ChAT
Sequence #4

human ChAT
Sequence #4

human ChAT
Sequence #4

human ChAT
Sequence #4

human ChAT
Sequence #4

915
. CTACAAGGC
. CTACAAGGC

975
CAGGGCAGCC
CAGGGCAGCC

1035
GCCATACCCA
GCCATACCCA

1095
TCATCGTAGC

925 935 945
CCTGCTGGAC AGCCACTCCA TTCCCACTGA
CCTGCTGGAC AGCCACTCCA TTCCCACTGA

985 995 1005
CCTTTGCATG AAGCAATACT ATGGGCTCTT
CCTTTGCATG AAGCAATACT ATGGGCTCTT

1045 1055 1065
GGACACGCTG GTGGCTCAGA ACAGCAGCAT

955
CTGTGCCAAA
CTGTGCCAAA

1015
CTCCTCCTAC
CTCCTCCTAC

1075
CATGCCGGAG

965
GGCCAGCTGT
GGCCAGCTGT

1025
CGGCTCCCCG
CGGCTCCCCG

1085
CCTGAGCACG

GGACACGCTG GTGGCTCAGA ACAGCA. ... ... ivie iiiieun..

1105 1115 1125
CTGCTGCAAT CAGTTCTTTG TCTTGGATGT

1135
TGTCATTAAT

1145
TTCCGCCGTC

............................................................

1155
TCAGTGAGGG

..........

1215
ACGAGCGTTT

1275
CCAGGACGGT

..........

1335
GCATCTGCCT

..........

1395
CACTCCAGCT

1165 1175 1185
GGATCTGTTC ACTCAGTTGA GAAAGATAGT

..........

1225 1235 1245
GCCTCCAATT GGCCTGCTGA CGTCTGACGG

....................

1285 1295 1305
CCTCGTGAAA GACTCCACCA ACCGGGACTC

..............................

1345 1355 1365
TGTATGCCTG GACGCGCCAG GAGGCGTGGA

..........

1405 1415 1425
CCTTCACGGC GGAGGCTACA GCAAGAACGG

1195
CAAAATGGCT

1255
GAGGAGCGAG

1315
GCTGGACATG

..........

1375
GCTCAGCGAC

1435
GGCCAATCGC

1205
TCCAACGAGG

........................................

1265
TGGGCCGAGG

..............................

1325
ATTGAGCGCT

..........

1385
ACCCACAGGG

........................................

1445
TGGTACGACA

............................................................



1455 1465 1475 1485 1495 1505
human ChAT  AGTCCCTGCA GTTTGTGGTG GGCCGAGACG GCACCTGCGG TGTGGTGTGC GAACACTCCC
SequUENCe B4 ... e e e s

1515 1525 1635 1545 1555 1565
human ChAT  CATTCGATGG CATCGTCCTG GTGCAGTGCA CTGAGCATCT GCTCAAGCAC GTGACGCAGA
Sequence #4 .......... ... ... . TGCAGTGCA CTGAGCATCT GCTCAAGCAC GTGACGCAGA

1575 1585 1595 1605 1615 1625

human ChAT  GCAGCAGGAA GCTGATCCGA GCAGACTCCG TCAGCGAGCT CCCCGCCCCC CGGAGGCTGC
Sequence #4 GCAGCAGGAA GCTGATCCGA GCAGACTCCG TCAGCGAGCT CCCCGCCCCC CGGAGGCTGC

1635 1645 1655 1665 1675 1685
human ChAT  GGTGGAAATG CTCCCCGGAA ATTCAAGGCC ACTTA..
Sequence #4 GGTGGAAATG CTCCCCGGAA ATTCAAGGCC ACTTA..

2. ChAT VT ¥ 4 7 OBA RN RE

ChAT ¥ 7 & A T DRHIFHIRELZ RN LT, ENENDOY T & 4 TIZRBAICKIET
AHUEEIER T AMBEND 7, pChAT 13, b &b &ida U iR 5 B E B 33w
RETHDT y FNEOBMRE»D RWESINTHT/2 ChAT DRT T4 TRAEITH
D, cChATDOmRNA LHEEE LT, =27 Y6025 9FRVWTNWD, (K1),

pChAT IR EEZ bND I V5L 1 0 DERESDORTF Re U FITaiE L,
pChAT 12Xt T 2R E BT, Z OFURIEISREOMREZ D 2 U s RIFICeT
BT, PREO2 Y URHRIERER LRV E W) BE o Bl ETR L, EREBUIE LW
bOEEZ LN, TOXHIZ LT pChAT FrRHUEZHT-D T, KIZ cChAT FEFEDE
ERIZ &V 3dxyo 7=, cChAT 123 > T pChAT IZ1%72V) exon 7 & exon 8 DFEEZ RN T ¥
—IZHARAAT, KBEIZY 2B MR BELRE, COYar Bl hE Y
RICHHTBHUREER L= & =5, cChAT BRERFERBE LN TEE, 25 LT
pChAT 3 2\ MT cChAT IZRRIICSUGT D2/ D Z &N TE R, TN b ORROFEM
id. BEH 10 THRE L,

cChAT %° pCHAT DRERFUEZNT, EL LTH LTy MO TCAT T2 4 7 DT
FEEREF L7z, TORER. ChAT i3MRD TE < OEIIZBIE LTV =23, pChAT i3HRD THR
LNEFICOAEFEL TV, ThbDOBERRE, FERXL, 2, 3, 6, 8, 11
REICHE L, FLOWRERE LTI, cChAT 13 /L ORMEE G natriuretic peptide %
BRE L SEFELTCNBZ L ZRM L7 (Neuroscience, inpress), Natriuretic peptide
IX cardiovascular DR AFTAZ TV RIZEGE L TWB Z a5 cChAT % Natriuretic

peptide 2/ L CLMERDOBEEIZEEG L TS RIEEERE 2 b5,
9



3. ChAT 97 ¥4 7OBBHNES

t MjaE & e & fEEEEMAAIZ Green Fluorescent Protein (GFP) @ & 7" % 21} 7= cChAT
BLOpChAT Bz FEZEAL, BOBODOY 77X A4 FEACHBANBELBRN L, Z0
FER. cChAT IZMIfAE EEOM B IR SN =02 x L, pChAT I A TR S iz, #
B0 BAE~DZ X7 OBENEHET S leptmycinB TR A 1T 5 & | cChAT O E
IR 2o 72 h3, pChAT IR B ICRE S A K 51tk o Tz, ZORERIX. cChAT
& pChAT OHIFBANBEENRR > TEY . pChAT ITHIBAE L ORICBEITA 2 L &R LTV
%o T LIZHBNBEDE VDG, pChAT 1E cChAT & B2 BHkEE% b O REMES E Y,
BZ 5 < pChAT IFEERTFDO L ) IZEN T O NOBEEZBE L TWA WD H 0 & k&S
bz, ZOMFEOFHEMIT. FERL4ITHRE L,

pChAT DENTED L 5 2HEEZ b 2ONHLNNZTEZ ¢, SBOBETH D, ©
2T, W ONDOERERF & ChAT 7 ¥ A4 7 L OEFRBREZFAITH -, FORR, Bk
HDZ LT, KHEHRERIZIVNT pChAT ITEER T TAFL R EEINF FGF1 & L < #iF
LT\ e, pChAT & 2327 %, KEPNC TAFL <2 FGF1 & AREAEMA % LT\ B ATREMED 1 |
A1, pChAT OB =R RD LT, EETHH EEZD, I HOWFEHRERIT. FE
M5, 7, 9ITHELL,

4. SBOBRELEY

AWFFEOFER, B FOVUIZH CAT NY TV EBGFET A Z EBRH LN o7, ZD
JREDRRETRESEMIA) S DRRR 1D, CWAT XY 7o MIRGEDBE 7T EF L2
VEARTAET TR, BRICBWTERERFEMHEERTI 2L, Hil-liErz b
AIREMEAS R E Tz, FRENZRIBE R EDIREET /LT, cChAT & pChAT NBERICE
RABRGEFRTZEBHLNZRY 205D, MTIEa Y U HRRITEE - TEICELE
DOTWNWAZERALNTREY . A%, TAINA=—IREIX LD ET B MNRE T, ChAT
N7 IRED LS 2BE 2 LTWBDD, RE LTV FETH S,
iﬁb@n:wﬁ%m%ﬁﬂﬂ?ﬁ%%ﬁ%é@%kLk&%mk%mo%<@%mtb
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