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zooming in on populations
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DNA (Deoxyribonucleic Acid) ANV

L Talking Glossary of Genetic Terms

*’%?“J

&
<
E
%
.

o,
e

4{_!\\

NATIONAL INSTITUTES OF HEALTH | genome.gov lllustration by Darryl Leja, NHGRI




Genetic Code M

RNA codon table

2nd position

snl U | C | A | G [wi
position position

Phe Ser Tyr Cys Ala: Alanine

U Phe Ser Tyr Cys Arg:Arginine‘
Leu | Ser | stop | stop | A | e
Leu Ser StOp Trp Cys:Cysteine

GIn: Glutamine
Glu: Glutamic acid

Leu | Pro | His | Arg
Leu | Pro | His | Arg

C | Leu | Pro | Gin | Arg o
Leu PrO Gln rg lle: Isoleucine
le | Thr | Asn | Ser e

Met: Methionine
Phe: Phenylalanine
Pro: Proline

Ser: Serine

Thr: Threonine
Trp: Tryptophane
Tyr: Tyrosisne

Val: Valine

A lle Thr | Asn | Ser
lle Thr | Lys | Arg
Met | Thr | Lys | Arg

Val | Ala | Asp | Gly
G Val | Ala | Asp | Gly

Val | Ala | Glu | Gly
Val | Ala | Glu | Gly

Amino Acids
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Amino Acid m

Polypeptide Chain
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DNA Replication M
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Point mutation M

@ Protein

mRNA Gene /
g
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Ribosome .
Ribosome
Normal
Amino Acids Ala lle Arg Leu Gly Tyr Ser Ala Cys lle His Val Ala lle Arg «=-=»
mNA— | | | |
anticodon ...CGAUAUUCCGAUCCAAUGUCACGUACGUAUGUGCAUCGAUAUGCG... Protein
mRNA . . .|[ccuauaacdcuaccUuadacuccaucdavacadeuaccuauaced. . .

5 codons 3

Missense mutation

Amino Acids Ala lle Arg Leu Ala Tyr Ser Ala Cys lle His Val Ala lle Arg ...
wNA— | | | | | | | I 1 I [ [ [ [ [ .

anticodon , . . CGAUAUUCCGAUCGAAUGUCACGUACGUAUGUGCAUCGAUAUGCG. . .
mRNA . . .[ccuauAacdcUAGHUUAdAGUGCAUGAAUACAQGUAGCUAUACGT. . . “brotein

5' codons 3

N Missense mutation

Nonsense mutation

Ala lle Arg Leu Gly Tyr Ser Ala itsstop —
WNA— | | | | |

1
anticodon . . . CGAUAUUCCGAUCCAARUGUCACGUACGAUU

mRNA . . .|[ccuauaacdcuaccuuadacUcCAUGAUAICACGUAGCUAUACGC. . . g

5" codons

Amino Acids

Protein

\ Nonsense mutation
Talking Glossary of Genetic Terms )

NATIONAL HUMAN GENOME RESEARCH INSTITUTE ;/@ gg’% :!lllmlf
NN Y

NATIONAL INSTITUTES OF HEALTH | genome.gov o,

@




Homologous recombination M

Paternal Chromosome Maternal Chromosome

¢ DNA replication Crossing Over

Paternal Maternal Crossing over Resulting
recombined
chromosomes
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DNA Sequencing

10 20 30 40 50 60 70 80
NNACTCATGTGGTGGA TTC CTATCCTG AC AAGTGAT TGCAAACTG GTAACTC TG AG GCAGATAACCAGGG CAAAAAGGTGTATAAG

MM\ m«\/\/m(\ /\”‘“X\/)(\ M(\(x ﬂ/)(\/\/\ﬂ\/\(\/)(\ /\/\{\"

170
Tm’\/\ ACAAAGC CT/\ ACT TG G;’\anp\f\Gr\Gl\Gr\m’\HI\GT TCAG T T TTACACA TC T TTATA TG/\HGC/\ GA ;’\GTCCGGH;’\I\ ATCATTTAAAGAT

180 190 210 220 230 250 260
TATTCTATTAATGTCCTGTTA TnT TTGTCATAATCATAAAGTTGTCACAGTATATT TCI\;’\;’\CC:H\C TGTTTAAAAACAAACTGAAATAAA

WYWWYW MV\/\W\/\N\/\ AW -"'-/\/\/\[\/\[\[\/\/\/\]W\/\ N\ N\{L\/\A

270 350
AAATTTAAA T/\CCCT TA TGT.A\/\A ATAGGCTTC CCTG GTG GCTC»\G GGGTA .u/\/\/\.uC TCGC CCGCC/\ .‘\CGC/\G G/\G ATGTAGATTTGATCCCT

360 370 380 390 400 410 420 430 440
GGGT TAGGAAGATCCCCTGGAGAAGGAAATGAAAAACCACTCTAGTATTCTTGCCTGGGAAATCCCATGGACAGAGGAGCGTGGAGGGC

MA/\"AMWW\M'AI\!M“ /\/\/\N\J\/\/\N\Z\N\[\(W\[\/V\ »M/\/\A/\MAN\'MANW

510
T/\C.‘\GTCC/\TGGG.‘\GTCGCM/\J\/\G/\GT TG G»\CMTG »\CT/\M/\C/\AC}H\C/\TMT/\ AAATAACCT TACTC C/\T.ﬁ\/\TGTCu/\/\CT TATGTCACAC

540 560 570 580 590 600 610 620 630
AAA »\TGC/\A»\GT TCTTACATCTATTAACTTTTATGGT TAAATATAACCTAATGCACTGTTTTATACAGCAACAACTACT TTTTTATT T TAAA

/{Xm A e DDA a0 ke

670 690
TG GTGA/\/\M»\T T/\GTG/\ACMG/\GGGTC TC/\GAG/\TGCT /\Au\CTTa\TG/\CT TATAAT TAACAAGATGT TuT/\GT TCT/\G /\C/\T TTTTG /\T/\T
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genetic variation

Nucleotide position in the control region
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Marjoram & Tavare, Nature Reviews Genetics (2006)



Iooking backwards in time
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Marjoram & Tavare, Nature Reviews Genetics (2006)



mutations
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Rosenberg & Nordborg, Nature Reviews Genetics (2002)



ancestral recombination graph
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Marjoram & Tavare, Nature Reviews Genetics (2006)




population genomics
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Novembre et al., Nature (2008)



at the inter-species level
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evolutionary distance

A =D'(a,c)+ D'(h,d)-D'(a,b) - D'(c,d)
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Daskalakis & Roch, Microsoft TechFest (2009)
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back to Darwin’s finches

74

Geospiza magnirostris-AF10877 "
Geospiza difficilis-AF1 08787#3’
Geospiza scandens-AF108783
Geospiza conirostris-AF108769 %
Geospiza fortis-AF108771 ¢

Geospiza fuliginosa-AF108786 Q» Cocos
Pinaroloxias inornata-AF108790. q;‘] Finch

TN,

Cactospiza pallida-AF108792 7=
Camarhynchus psittacula-AF108799 Tree
Camarhynchus pauper-AF108794 Finches

—

Ground
Finches

98

Camarhynchus parvulus-AF108797?. _
Platyspiza crassirostris-AF108802 4R | Vegetarian
Certidea olivacea-AF108805 <= »-] Warbler Finch
~ 7 -4 Finch

0 0.01 0.02
*

Genetic distance

Sato et al., PNAS (1999)



