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genome

A genome is the complete set of genetic information in
an organism. It provides all of the information the
organism requires to function. In living organisms, the
genome is stored in long molecules of DNA called
chromosomes. Small sections of DNA, called genes,
code for the RNA and protein molecules required by the
organism. In eukaryotes, each cell's genome is
contained within a membrane-bound structure called the
nucleus. Prokaryotes, which contain no inner
membranes, store their genome in a region of the
cytoplasm called the nucleoid. The full range of RNA
molecules expressed by a genome is known as its
transcriptome, and the full assortment of proteins
produced by the genome is called its proteome.






The C-value paradox

* The C-value is the total number of DNA
nucleotide residues in the genome (per
haploid set of chromosomes).

* When you compare this to the complexity
of the organism you find a massive
disparity.

* Clearly the amount of DNA is not

proportional to that required to produce all
the proteins made by the organism.
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Human Japanese Canopy Plant
(Homo sapiens) (Paris japonica)
2n=20=46;1TC=3 pg 3 2n =8x=40;: 1IC =152 pg
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main components of the human genome

LTR retrotransposons 8%

DNA transposons 3% SINEs 13%

simple sequence repeats 3%

//; segmental

/// duplications 5%

miscellaneous LINEs 20%

heterochromatin 8%

miscellaneous
unique sequences 12%

introns 26%
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FIGURE 1.16 The cascading consequences of changes in genome size. Many different mechanisms
contribute to variation in genome size, but regardless of the source, bulk DNA exerts a strong causative
influence on cell size and division rate. As a result, genome size may be linked to one or more features
at the organismal level, depending on the biology of the group in question. These, in tum, can have
important ecological impacts. The implications of this set of interactions (and the reverse) for evolu-
tionary theory are discussed in detail in Gregory (2004a) and Chapter 11.



A genome sequence still not known completely

Of the three main cereals produced in the world
(wheat, rice & corn), wheat is the only one
without a complete sequence
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Preferred attributes of a model crop species

Attributes

Small genome

Rapid life cycle

Easily transformed

Diploid genetics with few chromosome /gene duplications
Well positioned in plant phylogeny

Small stature for growth in small space

Large number of seeds produced

Convenient for discovery of gene—trait linkages at low cost, high speed




Arabidopsis thaliana

Small flowering plant- mouse
eared cress (Brassicaceae) x
/7

The primary model organism in

plant biology (small stature, 45
dgeneration time, high seed

ylel simple genome, easy to ‘

transform)

Genome sequenced (125 Mb)

Many established genetic
resources: mutant lines,
microarrays, EST databases

Widespread distribution in
nature




TABLE 1.3. A HYPOTHETICAL CASE OF THE EFFECTS OF GENOME EXPANSION

AND CONTRACTION

Diploid chromosome

Event number 2C DNA content
Ancestral genome 4 1pg
Autopolyploidy 8 2pg
Divergence, loss of DNA 8 1.9 pg
sequences
Retrotransposon explosion 8 23 pg
Alloploidy with species containing 20 43 pg
6 chromosomes as diploid
number and 2pg of DNA /2C
nucleus
Retrotransposon explosion 2 53 pg
Loss of chromosome pair 18 5.1 pg

(one of pairs containing
ribosomal RNA genes)
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EBOAKOUIA I'PYTN OPTAHISMIB | TEHOMIB

70 % IA@HTUYHICTb reHiB POCAUH AO reHiB
TBapuH

[ToxOAXKEeHHSA rpyn pOCAUH
EBOAIOLIA METAOOAIYHUX LLIASIXIB Y POCAUH



Domestication Domestication
and breeding and breeding




Clade-specific genes Age
(Murmber] (%] (Mia)
Arabidopsis thaliona 1084 {4.0%) 0

Arabidopsis 216 (0.8%) 13

Camelineae 172 {0.6%) 23

Brassicaceae 900 (3.3%) 31

Brassicales 32 (0.1%) n

Malvids 146  (0.5%) 96

Rosids 218 (0.8%) 104

Core eudicotyledons 510  (1.9%) 125

Magnoliophyta (flowering) 971 (3.6%) 170

Spermatophyta (seed bearing) 946 (3.5%) 329

Tracheophyta [vascular) 475  (1.7%) 496

JNozosBUBYY

Embryophyta (land) 3840 (14.1%) 547

Viridiplantae (green plants) 1031 (3.8%) 968

Eukaryota 8220 (30.3%) 1628

uBIGQUUIEIaI

Eellularurganisms 8433  (31.0%) 2520
Total: 27203

TRENDS in Plar Sclence
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BUBYEHHA PISHOMAHITHOCTI

1. 36araueHHss reHOPOHAIB HA reHU CTIMKOCTi AO
6ioTUYHUX Ta abiOTUYHUX YUHHUKIB

2. BuBUYeHHS Ta ynpaBAiHHA MeTaboAIYHUMU
npoLecamMmu y poCAuH

3. 3MiHa BAACTUBOCTEN POCAUHU
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Major pathways of secondary-metabolite biosynthesis
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