Wild-type plant, 15-20cm
in height at maturity.
(K. Sutliff)
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A Model System for Pl

Arabidopsis thaliana is a small plant in the mustard genomse

family that is being used in availab
hundreds of laboratories tion. Th

. worldwide as a model for was est
studying plant biology. sis and
This simple angiosperm is grams.'

becoming an important sortium

research tool for addressing United

fundamental questions of
biological function and organization
that extend across the major kingdoms
of living organisms. Information obtained
from Arabidopsis is also being used to develop
improved crop plants and extend our understanding
of cellular processes relevant to human health.

Arabidopsis offers many advantages for genetic and

molecular studies, including a short life cycle, small
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genome, ability to be transformed, widespread
availability of mutants, and prolific seed produc-
tion. The Multinational Arabidopsis Genome Project
was established in 1990 to facilitate genome analy-
sis and coordination of research and training pro-
grams. The Arabidopsis Genome Initiative is a con- |
sortium of laboratories in Europe, Japan, and the ‘
United States that are participating in large-scale
sequencing efforts.
This chart illustrates

" recent advances in the molecula'j'
| genetics and biology of
Arabidopsis, with images along th¢:
" margins showing the diversity of
mutant phenotypes and research |
efforts. Summarized directly below

is general information about the

Arabidopsis genome. Progress toward the goal
sequencing the entire genome by the end of t
year 2000 is shown in the histogram.

Three related maps of each chromosom
presented in this chart. The classical map show
estimated locations of mutant genes on the bz
recombination frequencies. The recombinant i1
(RI) map includes cloned genes and molecula
markers linked to the physical map of overlapp
DNA segments that serve as the backbone of
the sequencing initiative. These maps were
constructed from data available through
August 1998. Most of the mapped genes
and a representative collection of
molecular markers and cloned DNA

segments are shown. To illustrate the

Arabidopsis Genome
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ird the goal of richness of information available, a portion of the

the end of the map has been expanded to dis- :,’ L e

m. play all identified genes within a

. chromosome are 350-kb section of the genome. Karyotype
For current information of the five

al map shows traehytEme

es on the basis of on Arabidopsis biology, maps, chromosomes.
2 (P. Fransz)

~ombinant inbred sequencing efforts, and

rdmolelular community resources, refer to

the Arabidopsis thaliana
3 E< Database (AtDB) at: »
http://genome-www.stanford.edu/Arabidopsis/

 of overlapping

ackbone of

ps were
Additional information can be obtained
rough
i g from the accompanying article published in the
23 October 1998 issue of Science.
A Inset Credits:
Flower (K. Sutliff); section of a root (B. Scheres);
he pollen grain (D. Preuss); embryo in a seed (C. M. Liu)

Mutant and
normal rosettes
in short-day
photoperiod.

(T. Page, C. Dean)

Estimated genome Size ........cccoeevueeeeeecreneeeeceseeennnnens 120 Mb
Number of chromosomes........cccooovrirernrieririiieieeissessnnen 5
Completed sequence in GenBank...............ccc.......... >30 Mb
Estimated number of genes ..........cccoovvvrevriviiiiiinnnnennn, 20,000
Number of mutant loci identified .............coeuvevnnnnnnn. >1,000

Number of mapped mutant genes..........cccoceveeererrennnnen >460
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Wild-type plant, 15-20cm
in height at maturity.
(K. Sutliff)

OH

OH
HO

HO
Ho
The plant hormone,
brassinolide. (J. Chory)

Leaves infected with
bacterial pathogen.
(J. Dangl)

In situ hybridization of
pachytene chromosomes.
(P. Fransz)

improved crop plants and extend our understanding
of cellular processes relevant to human health.
Arabidopsis offers many advantages for genetic and

molecular studies, including a short life cycle, small
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l Completed sequence released to GenBank
Preliminary sequence released to GenBank

Clone library in preparation
OR sequencing in progress

Clone verification in progress

Stat

8/14

Genetic and Physical M

Classical Map of Mutant Genes

RI Map of Mo

. Uncloned 'Mapped with mutant genes
as reference points
. Cloned ——— %

. Uncloned —— Mapped relative to markers

on the RI map
. Cloned ——

Classical (e}
ANOSUST 3
RGH
EL tery
EMe233 U

RI (ci)
VEORI

pISI—g—TiNz CHIBIZ—J—JLIA.F

. A I
1T~
L T Bl

EMB4s— “

EMB131 P

cHs1— i

ACTI— RE4 3
HI&?Nf‘ E E

Hii :

\ﬂl

PT1

Location of r¢
indicated on -

* Length adjustec

Classical (cH)

EMB91

?

oA

|-sPr

*3

ni
TAT

c88 sﬂ I



margins showing the diversity of August 1998. Most of the mapped genes

mutant phenotypes and research | and a representative collection of

efforts. Summarized directly below | molecular markers and cloned DNA

is general information about the segments are shown. To illustrate the
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23 October 1998 issue of Science.

A Inset Credits:
Flower (K. Sutliff); section of a root (B. Scheres);

he pollen grain (D. Preuss); embryo in a seed (C. M. Liu)

Mutant and

normal rosettes

in short-day
— photoperiod.

(T. Page, C. Dean)

Estimated genome Size .........ccccevceeeeevencerreniesesscsneenes 120 Mb
Number of chromosomes.......c.cccccevveeeriiueeiriieeeeirneeecneeeennes 5
Completed sequence in GenBank..................cccuuu.n. >30 Mb
Estimated number of genes .........coocveeeevevvveeerreeeeennnn. 20,000
Number of mutant loci identified ...... AR e B L0 0]0)
Number of mapped mutant genes.........cocevevveveeeeennnenn. >460
Number of mutant genes cloned ............cccooovieeevennnnn. >110
T-DNA tagged lines available............cccceevrvrvvvrernnnnn. >25,000
Molecular markers on RI map.......ccccceereevveeeecrnneenennee. >790
Nonredundant ESTs sequenced ...........cc.ccceeveeennneen. >24,000
Calcium imaging
in stomatal
guard cells.
(K. Kuchitsu, J.I. Schroeder)
o Construct BAC, bacterial artificial chromosome;
Iap EST, expressed sequence tag;
PAC, P1 artificial chromosome;
RI, recombinant inbred;
T-DNA, DNA from Agrobacterium used to disrupt genes;
TAC, transformation-competent artificial chromosome;
YAC, yeast artificial chromosome.
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In situ hybridization of
pachytene chromosomes.

(P. Fransz)

T-DNA

A T-DNA insertional
mutagenesis.
(T. Nickle, D. Meinke)

Y Mutant seeds (dark)
segregating in an
immature silique.

(A. Peeters, M. Koornneef)
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Dwarf plant with
shortened inter-
nodes (Science,

10 Mar 1989).

(D. Patton, K. Feldmann)
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In situ hybridi-
zation highlight-
ing epidermis of
shoot apex.

(A. Sessions, D. Weigel)

Mutant (red) and
wild-type (green)
embryos.

(L. Castle, D. Meinke)

Mutant inflorescence
(Science 2 Jan 1997)
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From chromosome to gene:

(A) RI map of chromosome 2, showing a sub-
set of markers.

(B) A contig constructed from BAC clones for
the copi-mi277 interval. in red
(solid and hatched) is a minimal set of
BACs that can be ordered in an
overlapping array to cover the region.
Solid red indicates the region expanded
in part (C).

(C) A 350-kb region that has been completely
sequenced—protein coding genes are
shown by solid boxes (exons) joined by
thin lines (introns); the direction of
transcription is shown by the arrows. tRNA
genes are shown by J-

Color coding of genes:

[ Similar to known protein;
Unknown protein—contains a match to
an EST sequence but shows no similarity
to known proteins;

Bl Hvpothetical protein—identified by
gene prediction software only.

(D) List of gene products with similarity to
those identified within the sequenced region.

Serine carboxypeptidase

Serine proteinase (stubble)

Splicing factor U2AF large chain
Squamosa promoter-binding protein 1
SWI/SNF complex subunit BAF 170
Synaptobrevin (2)

Thioredoxin

Tyrosine-specific transport protein (TyrP)
Tyrosyl-tRNA synthetase
Ubiquitin-conjugating enzyme, E2-16kD

tRNA-Asp (2)
tRNA-Met
tRNA-Pro (9)

Hypothetical proteins (24)
Unknown proteins (10)

* Numbers in parentheses indicate
multiple forms of the gene.

omato BAC libraries ®* Human and Yeast GENEFILTERS™

Mutant (red) and
wild-type (green)
embryos.

(L. Castle, D. Meinke)

Mutant inflorescence
(Science, 3 Jan 1997).
(D. Bradley et al.)

DNA arrays
illustrating

changing

gene expression
patterns.

(I. Brandstatter, D. Hearn,
G. Karlin-Neumann)

Radiation Hybrid Mapping Panels ¢ Colony Picking and Gridding Services
Custom DNA ¢ Custom Peptides and Antibodies
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