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Genomes with a view

Genome Navigator (hup://www.mpimg
-berlin-dahlem.mpg.de/~andy/GN/) is a
Web-based visual interactive display and
query resource for a number of genomes

including human, mouse, Saccharonyces
cerevisiae, Escherichia col and Helico-
bacter pylori. it graphically Jisplays maps
from a level of chromosomal bands,

A segment of the E. coli genome with a menu of available external
data sources. Selected object (nrdA) above the menu is
marked by a black border,

clones and markers, down to coding se-
quences, and allows users to zoom and 10
navigate the genomes, and query other
data sources for additional informarion on
any of these elements.

DerBrowser (a Java applet) is employed
as a universal tool to present physical,
genetic, comparative and other types of
maps. A user can select any map object
and poli external databases for more data.
The list of data sources currently includes
Whitehead/MIT, GDB, CEPH-Genethon
Infoclone, CHLC, Human Transcript Map,
and several human chromosome-specific
databases: EUCIB, 5GD, YPD, MIPS, Gene-
Quiz, SRS, SWISS-PROT, ENZYME, NCBI,
PEDANT, DBGET/LinkDB, EcoCyc, Gen-
ProtEC, E. coli Genetic Stock Center and
TIGR. (Up-to-date references to these servers
are available at the Genome Navigator site.)

For the well-studied genomes, such
as S. cerevisige and E. coli, this flexible
system not only delivers a convenient
positional view of any genomic region,
but 2157 provides an easy and transparent
access 10 structural, functional, metabolic
pathway and strain information.
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‘It's 2 Knockout!” provides an update of some of
the latest mouse knockouts in TBASE (Refs 1,
2). The column provides a concise phenotypic
profile of novel mutants, and renders their complete char-

and unchanging accession numbers (TG-nnn-nn-nnn).

Where possible, interesting knockouts will be grouped
according to gene families, application or phenotypic similarities.

it’s a Knockout!

Successful gene targeting continues to
furnish valuable mouse models that re-
capitulate various pathogenic mechanisms
underlying human disease syndromes. Such
a model is provided by PerZnull mice
(TG-000-04-327) for the cerebrohepato-
renal syndrome of Zellweger. Besides the
absence of morphologically distinguish-
able peroxisomes, Pxrl knockouts exhibit
intrauterine growth retardation, neonasal
hypotonia and lethality, as well as im-
paired neuronal migration and apoptosis®.
Likewise, embryos heterozygous for the
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Chp allele (TG-000-04-532), encoding a
transcriptional transactivator essential to
several transcription factors, are partly remi-
niscent of the Rubinstein~-Taybi syndrome
with respect 1o skeletal anomaliest. A
putative model is described for the renal
salt-wasting syndrome pseudohypoaldo-
steronism® by transgenic mice harhoring
the o subunit of amiloride-sensitive epi-
thelial sodium channel on an e ENaCnull
background (TG-000-04-578), while disrup-
tion of the Fonl1 gene encoding fibrillin 1
{TG-000-04-557) causes  cardiovascular
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complications and early demise, pheno-
copying the vascular profile of Marfan syn-
drome®. Aberrant placental vasculogenesis
is noted in Vhib-null mice (TG-000-04-577),
lacking the von Hippel-Lindau syndrome
homolog?, while targeting of the murine
X-tinked Aldgh gene (TG-000-04-579) leads
10 biochemical alterations similar to those
encountered in human X-inked adreno-
leukodystophy®, Interestingly, Pk knock-
outs  (TG-000-04-575) have muassively
enlarged cystic kidneys, pancreatic ductal
cysts and pulmonary hypoplasia, and mimic
a mutation detected in human autosomal
dominant polycystic kidney disease?. Finally,
conditional targeting and los: of Ape func-
tion, accomplished by Cre-loxP-mediated
recombination, provides a model of famil-
ial adenomatous polyposis coli, which
allows chronological evaluation of cofo-
rectal adenoma formation!9.

An enhanced double-knockout modet
is concurrently published by two indepen-
dent groups!™2 for assessing the patho-
genesis and therapeutic  interventions
employed in Duchenne muscular dystro-
phy (DMD). midx mice harbor a nonsense
mutation in the dystrophin gene that elimi-
nates dystrophin expression, and show
many of the cellular and biochemical fea-
tures of the early myopathic phase of DMD
(Ref. 13). Imporantly, mdx mice exhibit
mild weakness, have normal life spans



and do not develop the devastating myo-
fibrosis and cardiomyopathy encountered
in DMD. Moreover, single utrophin-deficient
knockouts  {TG-000-04-563, TG-000-04-
566) have only subtle derangements at
the neuromuscular junctions of skeletal
muscle, characterized by reduced density
of acetylcholine receptors and postsynap-
tic folding!415, It has been postulated that
utrophin and dystrophin act synergisti-
cally, and that the former can compensate
for dystrophin deficiency more effectively
in mdx mice than DMD patients. Indeed,
analvsis of mdxutrophin mutants (TG-
000-04-573, TG-000-04-582) reveals that,
although synaptic development remains
unaltered, double knockouts die prema-
wrely of severe progressive muscular dys-
trophy, exhibit neuromuscular and myo-
tendinous aberrations, and abnormally
coexpress myosin heavy chain isoforms
within a fiber, thus contributing a more
accurate murine model of human DMD
(Refs 11, 12).

Inactivation of the Dazia gene leads to
infentility in homozygous null mice of both
genders (TG-000-04-536), and unveils its
critical involvement in the development
and survival of germ cells in both ovary
and testis. Although fertile, Dazia hetero-
zygous males (TG-000-04-535) still exhibit
reduced spenn counts and visible aber-
rations when compared with their wild-
type counterpanisi6. Male infertility is
also noted in Hsp70-2-nuil mice (TG-000-
04-540) deficient in heat shock protein

g In love with maize
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70kDa2 owing to an ensuing arrest of pri-
mary spermatocytes in meiosis I. Further
analysis suggests that H5P70-2 might act as
a molecular chaperone in the assembly of
a functional CDC2~cyclin B1 complex in
pachytene spermatocytes during this phase
of spermatogenesis!’, Albeit fully fenile,
Pigfrnull females (TG-000-04-539) are
devoid of prostaglandin F receptors and fail
to deliver normal fetuses at term, because
of a failure of the corpora lutez to terminate
progesierone  production’8,  Conversely,
Cebpbnull female mice (TG-000-04-560)
deficient in CCAAT/enhancer binding pro-
tein P are unexpectedly sterile: their granu-
losa cells fail to transgress to the luteal
stage, resulting in perturbed ovarian follicle
development and infertility’®.

References

1 hup://www.bis.med jhmi.edu/Dan/
thase/tbase.html

2 Jacobson, D. and Anagnostopoulos, A.
(1996) Trends Genet. 12, 117-118

3 Baes, M. et al. (1997} Nat. Genet. 17,
49-57

4 Tanaka, Y. et al. (1997) Proc. Natl.
Acad. Sci. U. S. A.94, 10215-10220

5 Hummler, E. ¢t al. (1997) Proc. Natl.
Acad. Sci. U. 8. A.94, 11710-11715

6 Pereira, L. et al. (1997) Nat. Genet.
17, 218-222

7 Gnarra, J.R. et al. (1997) Proc. Natl.
Acad. Sci. U. S. A. 94, 9102-9107

8 Lu, J-F. et al. (1997) Proc. Natl.

Books

Mutants of Maize
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1 confess to having loved maize only.
The reason 1 agreed to review the
charming and informative picture book
The Mutants of Maizeis so that
wouldn't have to suffer the indignity of
paying for a copy. All plant geneticists
and all science libraries should own this
book, or the CD-ROM.

The heart of The Mutants of Maizeis
Chapter 2 (about a third of the book) in
which each of the 10 maize chromosomes
is explored, stopping approximately
every eight map units to focus on
diagnostic phenes characterizing the
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mutant alleles that define the genes. For
example, at tassel seed?2 (on chromosome
1, short arm at position 24 i.e. 1524} isa
photograph of a bizarre tassel, the male
flower, covered with heavy female seeds
and adorned with silks, so the plant looks
as though it has a ‘broken neck'. This
photograph is one of four on the page.
Two map units away {and on the next
page) are photographs of seedling leaves
of homozygotes-recessive mutants at high
chlorophyll fluorescence3 (15-26) taken
under long-wave UV light; the figure
legend describes how the red glow derives
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from build up of intermediates because
the PSII complex of the chloroplast
thylocoid membrane is missing,
Phenotypes for 21 genes are highlighted
on chromosome 1, all in 23 pages.
Some of the genes located on
chromosome 1 have a special meaning to
me. Rough sheath2(15-56} is currently
the object of much competition and
squabbling because it probably controls
the expression of classi homeobox
genes; the photograph is beautiful. The
dominant mutant phenotype, vestigial
glume (mutant allele Vg1-R, 1L-85),
which is so clearly displayed here, 1
know to be caused by programmed cell
death because of research in my
laboratory. The photograph of a D8 plant
(d8 gene, 11-132) shows the results of
being unable to respond to the plant
growth hormone giberellic acid, and 1
know the strange alleles of this gene
extremely well; there are alleles that
confer subile dwarfism but remain
completely unresponsive to the



