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L ow-copy number
Repetitive DNA

Few (i.e., 100’s) of copies

Can befunctionally important genes
Sometimes clustered

Sometimes clustered and disper sed
May be developmentally regulated
and arranged

Seldom used at the population level
Often used at specie and higher levels
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Ribosomal DNA Genes

Fairly ssmplerepeating unit

18S, 5.8S, and 28S genes

Required for mRNA trandlation

Needed in moderately high concentrations
100’sto 1,000 s of copies per cell,
clustered/dispersed

Nucleolar organizer

All 3 genesaretranscribed together and
then modified

Not translated

o Cannot usereading framefor alignment

o Synonymaous Ver sus nonsynonymous
comparisons not possible

O some conserved regions some not but mostly
based on three dimensional structural
constraints
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Ribosomal DNA Gene Arrangement
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Ribosomal DNA

Non-transcribed spacer regions
o Highly variable in sequence and size
o Flanked by more conserved regions

Transcribed spacer regions
o Variablein sequencebut lessso in size

Transcribed generegions

o Some variable and some highly
conserved regions

o Tertiary structure important

Highly repeated unit
o Easy to detect

Not trandlated
o Cannot usereading framefor alignment
o Synonymaous Ver sus nonsynonymous
comparisons not possible
O some conserved regions some not but
mostly based on three dimensional
structural constraints

Many levels of variation

Si ngl e | OCUS? (concerted evolution?)
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Secondary Structure: small subunit ribosomal RNA
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Histone Genes

A little bit more complex than rDNA genes
H1, H2A, H2B, H3 and H4

polypeptides

Required for DNA packaging into
chromosomes

1,000’ s of copies of repeat per genome
o usually localized

Each geneistranscriptionally independent

Protein coding genes
o Synonymaous ver sus NoNsynonymous
o Very conserved at amino acid level
o Very high synonymous rate of
substitution
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Histone Genes

H4 H2B
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MEE: Repetitive DNA OH7




Histone DNA

Protein coding genes
o Amino acid sequence can be used for
alignment
o Synonymaous Ver sus nonsynonymous
o Highly conserved amino acid sequence
o Highly variable 3rd codon position changes

Spacer regions
o Highly variable in sequence and size

L ocalized on a single chromosome
Si ngl e | OCU S?(concerted evolution?)
Species specific to kingdom specific

variation
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Transfer RNA Genes

Highly complex repeating units

20+ amino acids so 20 + basic tRNASs
Simple sequences of 73 — 93 nucleotides
long

Complex 2° and 3° structure
o stem-loops

Required for protein synthesis
100'sto 1,000’ s of copies per genome,
disper sed

Not trandated
o Cannot usereading framefor alignment
o Synonymaous Ver sus nonsynonymous
comparisons not possible
o some conserved regions some not but
mostly based on three dimensional
structural constraints
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Transfer RNA Genes

Lys Asn

— -

Arg lle Lys Glu Glu Arg
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Transfer RNA DNA

Non-coding genes
o cannot usereading frame for alignment
o Synonymaous Ver sus nonsynonymous
comparisons not possible
o some conserved regions some not but
mostly based on three dimensional
structural constraints

Clustered and dispersed
o Not all genesarein all clusters

Highly dispersed around genome

Specific 2° and 3° structures
o Some conserved regions and some not

Not a single locus

COnser Ved’? (concerted evolution?)
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Major Histocompatibility Genes
(MHC)

Highly complex organization

Several different types of genes
o V — variableregion genes
o J —joining region genes
o C — constant region genes

Required for Iimmune response
Needed to be highly variable

Many copies per genome, dispersed
Protein coding genes

Many loci
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MHC DNA

Trandlated and non-translated regions

Highly duplicated and highly variable
o variable between and within V, J, and C
genes

Highly dispersed
1,000’ s of copies per genome
Individual specific sequences

NOt SI ngl e | OCUS (concerted evolution?)
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Concerted Evolution

Biased Gene Conversion

When the same coding sequence
occurs morethan once per genomethere
may be a mechanism(s) that causesthe

gene sequencesto evolve in tandem.
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