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Phenotypic analysis of the tremor mutant mice generated by ENU mutagenesis
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ABSTRACT

induced mutant

identified ENU-

tremor

The newly
mouse showing
phenotype was analyzed by histological and
immunohistological analyses to evaluate
possible pathological abnormalities in the brain.
There were no gross morphological differences
in the regions including neocortex. olfactory
bulb. hippocampus. thalamus. cerebellum and
midbrain between wildtype and tremor mutants
from the comparison made by hematoxylin/
eosin staining and light microscopic analysis.
For the
the calbindin-D28 antibody was performed to
There

was no cerebellar developmental abnormality

cerebellum. immunostaining using

evaluate Purkinje cell abnormality.

in the tremor mutant mice. There was also
no difference in the myelination pattern
studied by luxol fast blue staining between
controls and mutant mice. which is one of

the major causes associated with tremor.
There was no picnotic cells identifiable by
hematoxylin/eosin staining.  Therefore. we
that there

developmental and morphological defects in

concluded exist no obvious

the tremor mutant mice examined In this

study. To further understand the underlyving
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mechanisms of this newly identified tremor
mutant mouse, the genetic analysis of the

mutation is necessary.
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el FEE Adae AA obf2ely Fdwe] " &
Ao e A% FATA dFrh S AdE
of & Ao Algdr}.

I. M B

Tremor(AZ)& FAe rhythmic oscillatory
activity2 2ste =2A 47122 AelAHel 71A (T
A9 E2|A o)A, MR RAIAA ol FFRAAA =
71 ol AAADGAHRY o)l o UWAsE=
Aoz deA th(l). FNEFIFTE 1Y 9
5|34 HAsbl| A RS o] Helw S o
2 gy AFE A3l vheandg o] 43 AA F
L7l i e Aol AR gt} AF7HA
o} A ndlg 0)43 dF-E E3ld a-synuclein(2).
ataxin(3). attractin(4), fgf14(5), fmr1(6), mbp(7),
plp(8), pmp22(9). parkin(10), sodium channel(11)
59 FAAES tremor FAH WAl 3t A
o] ®yslglel =3 (1-methyl-4-phenyl-1.2,3.6-
tetrahydropyridine(MPTP) 2} & A7A540 F
A& %3]} nigrostriatal dopaminergic system®
B35 BT AHe frde] sheskeh(12). S
P 8 HeE A34Eita(demyelination),
olivocerebellar circuit®] o]4t x7te] o4} Fo)
BaEa glovt 2 fdl Hell {4 ekt 15
ofsf AAo] sl Ao 48l gleh(13,14.15).

Az 50 dFE HE Fo YE ENU
(N-ethyl-N-nitrosourea)& FA}sled dizke] Q¥
Sddo] AFHES Al o1& MY LS 53}
o 24 FE& Pdsle A7-50] $¥3) A7 9]
t} (16.17). °l& ATEL T8 el s
sk FHAT A v 2HYES THAe
ohe-AEe] A4 Edule] fAAe] fAAA| = A2}
Edde| A E, FdWe] vk E2 Y XY
A 855 HE AR e 53 fAAEdE
ole} AR FAAN A Exlef kA 2 ¥
ABESA 7]He] A FoR2 o|Fejxict ENU
mutagenesise EdWo| ohe2o] FHYI FAw
o] & fAzle] v|nE F3ld g2 717 el =9
FAZES] AZAdANNY AAAHQ 7]5E Pl
Za% Aoz o453 9ir}.

©:

HZ FelA Aitsleizl ENU Eedwe] wlg25
Fol| AAZALS Jehe k2ot 2 aEdrh(18).
ENU mutagenesisell 93] A4bsl Adgd3& 7}
A= AA Eohie] vhese] AHTAEIFH ¥
5438 #A3b7] flEle] 2 Aol A obs
H A dizte] 2 FAkell FAE Ao A4
HAZ ApESY ARAMEE AAFZHA oA
wFze] WA Ehy o) 5o ExjdR-E nAsdct
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F3istd A (M) oM 224 BALB/cE ol %
¢ ENU Ed#o]el o] A4 ohs-2F F54to}
ATt FEAAE T AP FE AolA A 5
Hol & 7HAl= o AR & 4 vhe-22] sl o))
A=l Sdwolel AR 29 YA
Fatel 23 AA FAFe] WA FT o8 FEEA
3-4F32] FEEo] AYel AMEHAUoH ALSHAH
non-SPF #7o]3]c}.
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A HHE hematoxylin/eosin(H&E), luxol fast
blue-cresyl violet(LFBCV). cresyl violet
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ZHetd AAH F &453l(dehydration) & $3le] d&
22 ethanol M2l ¥ Permount(Fisher scientific)&
HEg o] g3l AvlEY o wAHAY
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oy X x| =}a}
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ool &2 F 37CeNA 12417 F< Axsisdc}. et
3 Zejolmi= xylened 4% FtAAAxYE 7
N & SRV Y SR AE ARG 24 €39
=3 PBSE ol&sto] A oy 13 #AR
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(1:1500, Sigma)E ol&3ted 4ToA 12 A7t T
ajokslgit. Biotinel 2% anti-mouse 1gG 23
8}3] 2 HRP-conjugated Extravidin 3% 34
(Sigma) #gl % DAB(Sigma)% ol&3le] 4ul
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21 4e st

[«

OIRASl H3E 24 37

Bl
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digital imaging software® °]-&&ted Hdslglct.
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>
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2 zA)slr] g5l A vhgae) dERTR AR
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2 vlqAg F H&E, cresyl violet., ¥ LFBCV
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432 A$oE calbindin D-28 #AE o]43 =
o 22 8HS o] B3le] A vh$x Axe] FAHA W
Purkinje cell o tig AU w38 AAspsct.

Fig 1. Comparison of anatomical structures and myelination pattern in the brain between tremor and

wildtype mice.

The horizontal sections of normal(A.B.C) and tremor mutant(D.E.F) are stained by

LFBCV. The degree and pattern of myelination visualized by luxol fast blue staining shows that there
is no difference between normal and tremor mutant mice in all region of the brain observed.
Abbreviations: WT. wildtype: MUT, mutant: CAl, CAl field of the hippocampus: CA2. CA2 field of the
hippocampus: CA3. CA3 field of the hippocampus: CB. cerebellum: cg. cingulum: CPu, caudate
putamen: D3v, dorsal 3rd ventricle: DG, dentate gyrus: gcc, genu of the corpus callosum: IC. internal
capsule: MB. midbrain: LV. lateral ventricle: MHb, medial habenular nucleus: SFo. subfornical organ:
ST stria terminalis: vhe, ventral hippocampal commissure. Scale bar: 200um.
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Fig 2. Comparison of cerebellar structures between tremor and other mutant mice. The cerebellar

o0, F7, o) A4 4 5
o) HFE WY Hep) fse] Aabuig R Fwa

structure of wildtype(A.E). tremor(B.F), cdf(C.G), ped(D,H) mice were compared by calbindin-D28
immunohistochemistry. The images in the right column(E.F.G.H) are the enlarged views of the
regions indicated by squares in the left column(A,B,C.D), respectively. The lobule numbers of the
normal cerebellum are indicated in "A". There is no difference in the pattern of lobulation and the
lamina structure of the cerebella between wildtype (A.E) and tremor mutant mice(B,F). Purkinje
cell ectopia(C.G) and degeneration(D.H) observed from cdf and ped mice{Purkinje cells are
indicated by arrow heads). respectively, are not observed from tremor mutant mice
Abbreviations: WT, wildtype: MUT, mutant: WM. white matter; PCL, Purkinje cell layer: GCL,
granule cell layer. Scale bar: 200um.
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Axdes Haekexel zolrt ggdct. Calbindin
A z218re o] 83l Purkinje cellE5S A4
#aslel e o 2E Purkinje cell & Purkinje
cell 2ol A8l 20 $ix|7} ¥std Purkinje cell
£ #aEx] Wtch. Purkinje cell&® <3F &3
AZEAG A AHE-E o] 43le} Fdwle] vh-29}
A ke~ S ulw Ee o AAdebesel As
85278(n=3), EdHolrlg29) 7S HT 8430
(n=3)24 A2 u&sdct. ol A¥ Purkinje
celld) AA £2E vjad AL ohu} £ A7) Al
235 214 w9 Aelx+= apoptosisel 21§ Purkinje
celld] Wit #ae 985S ®¥eiFErl.  Calbindin
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AbgdE Al w3k R EA] GoteH(Figure 3).

Fig 3. Comparison of the morphology of Purkinje cell dendrites between wildtype and tremor mutant mice.
Purkinje cells are stained with the calbindin-D28 antibody and counterstained with hematoxylin.
There is no difference in the shape of Purkinje cell dendrites between wildtype(A) and tremor
mutant mice(B). There is no difference in the density of granule cell in the granule cell layer.
Abbreviation: WT. wildtype: MUT. mutant: GCL, granule cell layer: PCL, Purkinje cell layer. Scale

bar: 200um.
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