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Chromosomal Mapping of the Peroneal Muscular
Atrophy (pma) Gene in the Mouse
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Abstract: We conducted chromosomal mapping of the pma gene that is a causative gene
in the peroneal muscular atrophy mouse, which shows a club foot at birth and unusual gait
due to a dropped foot in the adult. Linkage analyses using backcross progeny revealed a
significant linkage between the pma gene and three microsatellite markers, DSMit263 at 73
cM, D5Mit141 and D5Mit97 at 74 cM on Chr 5. The gene order was determined as follows:
centromere-D5Mit263-[2.65 cM]-D5Mit141-[2.56 cM]-pma-[5. 13 cM]-D5Mit37 -telomere.
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Esaki et al. [3] reported an autosomal recessive mu-
tant showing an anomaly of the hind limb found in the
process of inbreeding of a line derived from CF! out-
bred stock. The major phenotype of this mutant js a
club foot at birth and unusual gait due to a dropped
foot in the adult as shown in Fig. 1A and 1B. Ana-
tomical and pathological studies have revealed the
absence of common peroneal nerves, which leads to
atrophy of the posterior crural muscles (Fig. 1D) com-
pared with normal muscles (Fig. 1C). This strain was
tentatively named, PMA, which means a phenotype of
peroneal muscular atrophy and the mutation was named
pma [3]. Unfortunately, detailed genetic studies of this
anomaly have not been performed to date. We report
chromosomal mapping of the pma gene in this paper.

The MSM/Ms strain used for mating experiments ‘was

introduced from the National Institute of Genetics,
Mishima, Japan. F, and backcross progeny were ob-
tained by mating between PMA-pmalpma and MSM/
Ms-+/+. Genotypes of the pma gene were determined
by observation of morphology of the hind foot and the
common peroneal nerve. Linkage between the pma
gene and markers on autosomes, except for sex chro-
mosomes, was studied using backcross progeny.
Fifty-six markers on Chr 1 to Chr 19 showing genetic
polymorphisms between PMA and MSM were selected
for the linkage study of the pma gene as follows:
DIMitl (8.7), DIMit7 (41) and Pep3* (71) on Chr 1,
D2Mitl2 (50.3) on Chr 2, Car2* (10.5), D3Mit6 (23.3),
D3MitI7 (71.8) and D3Mit19 (87.6) on Chr 3, D4Mit81
(38), D4Mit76 (55.7), D4Mit54 (66) and D4Mitl3 (71)
on Chr 4, D5Mit13 (20), D5Mitl10 (54), D5Mit68 (65),
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The role of craniofacial growth
in leptin deficient (ob/ob) mice

Structured Abstract

Authors ~Yagasaki Y, Yamaguchi T, Watahiki J, Konishi M,
Katch H, Maki K.

Objectives — To elucidate the role of leptin on maxillo-facial
morphological growth using hereditary obesity model ob/ob
mice, and to examine the presence of the leplin receptor gene
expression in the mouse condylar head cartilage.

Design - Leptin was intraperitoneally administered once a day
in 10 C57BL/6J (lean) and 10 C57BL/6J-0b (ob/ob) mice (leptin
administration group), and phosphate-buffered saline (PBS) in
10 lean and 10 ob/ob mice (PBS administration group),
between the fifth and 11th week after birth. The amount of fat,
the body amount without fat, the rate of body fat, and the width
of the condylar cervical area were measured during the

11th week, and roentgenographic cephalometric analysis was
performed at the fifth, eighth, and 11th week. Furthermore, the
condylar head cartilage in C57BL/6J mice was stereoscopically
excised to extract total RNA, and RT-PCR method was
performed regarding the leptin receptor gene.

Results — The body fat amount in ob/ob mice with leptin
preduction insufficiency was greater than that in lean mice, and
significant differences were noted in every measurement item
regarding maxillo-factal merphology. Recovery of bone length
was noted in ob/ob mice by administering leptin. Furthermore,
the expression of the leptin receptor gene in the condytar head
cartilage was confirmed.

Conclusion — Exogenous leptin administration leads to
significant increases in craniofacial dimensions; and leptin
receptors are expressed inmandibular condylar cartilage. These
results indicate an impertant role for leptin in craniofacial growth
and morphology. We speculate that leptin’s direct peripheral
effect on bore and cartilage is closely involved in this role.
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Abstract: Transgenesis using large DNA such as YAC or BAC has extended the range of
applications in functional genomics. Here we describe an efficient BAC transgenesis
protocol using a simple BAC DNA preparation method adopted from YAC DNA purification
methods. This method allowed us to isolate BAC DNA from small scale cufture of BAC-
containing cells in sufficient quantity and purity for microinjection. More than 40 founders
have been produced with finearized BAC DNA prepared by this method, and 85% of them
contained intact BAC transgenes. In contrast, when circular BAC DNA was injected, an
approximately three-fold reduction of transgene integration rate was observed and fewer
intact transgene integrations were obtained. A line of transgenic mice carrying a 170-kb
BAC clone generated in this way successfully rescued tail and embryonic lethality
phenotypes of the mouse Brachyury (T) mutants, further demonstrating the utility of this
methed in functional analysis of the mouse genome.

Key words: BAC, development, T-locus, transgenesis

Introduction

Transgenic technology has been extremely useful and
successful for studying functions of genes of interest at
an organism level. However, there are several techni-
cal limitations in conventional transgenic techniques.
Since introns and essential regulatory elements required

for correct in vivo expression tend to be omitted in the
constructs, transgene expression often fails to follow
the expression patterns of the corresponding endogenous
gene. The chromosome ‘position-effect’ affects for-
eign gene expression, depending on the chromosomal
integration site, compromising the transgene expression.
In addition, the maximum size of the transgene is only
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MHVBRIOD=—-H508HMORITAN

RBEIZKSEHEIC BT 215 R REERE

(GBMREE : NEAI— FBRGTFRITICK 5RTHRORE)

HE  EF
BUBRMERRA BYERE

1. {FC®HIC

RIARFR DA MHY) BEOFEIZ MY OB, 70 AORK 84 - fftRiESic k- Tk«
THD. MVITIRE < DENFET DM, L - WREZE I T polytropic izkkE, BiEEHFRE
&9% enterotropic 2KRICKAET NS, BARETIE enterotropic ZWROWIANEL, HFTIT
THIOEREZELECTT 2RO 55, BRIV ATHABEETHZBEMNE N, R—KIU2P
scid YU AR EQHEFLBY TIIBIERRES|EE I Y. &I, EAEREBMERTMHY 05
MERLTWD, BHERSERINEHE, BRESRUHEFIMOHEBEIIREXRS HEREE
BY5, FAEBHOMPEIRROTFTEYRTRS 2 WIIHEVMIEICMA, AFETIREBHIZLS
REBMATVD, WTFhOFEIZBWTS, EHBMOBERBREMERIITDN TSI M EHD
THZENBETHD, MV BREREICIIAEILED20FENET SIS, MEPOH MY Hik
OBHEETAINABEDZNWRTANARETFORNTH S, 2 20OFKICRTNENERLEENMND
D, REXHE->TREREBROFBHMELBEL TBL I EMNTFIRTHS.

2. BREEZORFLIGH

BUERHEIIR PRI LR L BRI ERNERRICERNRE TE 2 MR ROAETH 5.
EL OV TN EFRKFICLBEERDOTHENAFERECEETHS. ULhrL, BBRIHONHk
i ERATIOSPPHAEEESLVERT 2B TIIRETETHD, ChoBaRRERRKET
AN H D, MV OZ< OUMTHEERZRTH0T, REMICERLRCEEINTIC
NERENFIETH D2 RE, NERDTRIETHRORBIITEL W, ERETEOFIEO S B, ELISA
EPENNERIRIBRENRITTHEN, FRERTNSLIOBENLLOTERMYLETH S, —
H, DANABEDZNITANABRETORBIIIIERE TRBUFETHIERDAPRETEE
MTHHEDTHLI2ENE 1 ORI THD, EEMS RT-PCR Bk > THRIENFETHS © DT,
B S ORHENES T, BEZEMTH o THANETIBMEEN AN AEHEHL THEM
EABNB T EMNTES, ESHEREIWUNOBRBREICSEHFRATHS. LivL, Bfkdizo v
WABHDZNWIETALINAREFHEETIHEOHREBETHZOT, KRREOHFDUMARE X
No, BRI ACERMICTHSREEOBELLEBE, BEFOVAINAREFIIHRRE 108E
TRIBENEN, EMLEREPEMICL > T APNICESDEMNR S, R EMRETHT
5 EERABEETAEESASETONS., EROFRIC—IKBWTHHERE LV NV ARET
B (S 1 E) 2iFo7 &5, FEREMNLOBRIBETSH > O, RT-PCRIEREAE
DT, 7RO cross contamination £EI IMHNED, ELTANARRIBRRMET IR
%mvﬁﬁof.ﬁ%@%»xﬁ%tmﬁ%ﬁtm%mmx5&%&@?60Mwmﬁt;oTE
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Detection of MHV-RNAs in Mouse Intestines and in Filter
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by a Modified RT-Nested PCR

University, 1-757 Asahimachi-dori, Niigatacity, Niigata 95]-8585, and 2 Division
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Abstract: We applied RT-nested PCR for the detection of MHV genomic RNA in a
modified manner to obiain ANA from the intestines of mice and from fifter dust in the
ventilation ducts of the room in which a contaminated mouse colony was kept. Since the
sequences of MHV-RANA that were extracted from the infestine of a serologically MHV-
positive mouse in room No. 2 (M32) and from the filter dust in a ventilation duct in the same
room (FDZ2) were Identical, ampiified product from filter dust was demonstrated to come
from the MHV contaminated room. Furthermore, sequences of FD2 and of fifter dust from
another contaminated mouse room, No. 7 (FD?7) showed 38 nucleotide exchanges among
368-bp (10.3%), suggesting that two different MHV strains were contaminating our facilities.
SSCF analysis of Dra I-digested PCR product of 383 bp also showed different patterns in

FD2 and FD7 samples.

Key words: mouse hepatitis virus, MHV-RNA genome in filter dust, RT-nested PCR

Mouse hepatitis virus (MHV) contamination in
transgenic and knockout mouse colonies has remained
prevalent despite continuing efforts to protect against it
in animal facilities. Transfer of infected mice to other
facilities must be inhibited to avoid the spread of MHV
infection among laboratories. It is also absolutely nec-
essary to detect MHV in a mouse colony as early as
possible. Reverse transcription and nested polymerase
chain reaction (RT-nested PCR) has been shown to be
reliable in detecting MHV excreted in the feces during
the early stages of a natural cutbreak [1-3].

Many types of transgenic or knockout mice have been
maintained in our animal facilities in a SPF condition.
Recently, however, we noticed MHV contamination in
mouse colonies with serological detection of MHV-spe-
cific IgG antibody by ELISA (ICLAS, Kanagawa
Japan). We used the RT-nested PCR method to detect
viral RNA in mice intestines and fresh feces. We also
tried to detect MHV-RNA in fiiter dust in the mouse
room ventilation duct by means of RT-nested PCR. The
present experiments were undertaken under the Guid-
ing Principles for Animal Experimentation of Niigata
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