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Microevolution

« Small changes in the gene pool/future
population.

— example: wolf ancestors evolving into dogs

~
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large tree finch
{(Camarhynchus psittacula)

medium tree finch
(Camarhynchus pauper) £ &

small tree finch

{(Camarhynchus parvulus) mangrove finch

(Camarhynchus heliohates)
vegetarian finch m
{Camarhynchus - : : 0 o, ,.»

\ inse > ~woodpecker finch

crassirvestris -
) (Camarhynchus pallidus)

ancestral
seed-eating
ground

< warbler finch

kil (Certhidea olivacea)

seeds

large cactus finch
(Geospiza conirostris)

Cocos Island finch

cactus finch (Pinaroloxias inornata)

{Geospiza scandens)

sharp-beaked ground finch §

small ground finch
(Geospiza qifficilis)

(Geospiza fuliginosa)

large ground finch

medium ground finch
{Geospiza magrirostris)

{Geospiza fortis)
© 2005 Encyclopaedia Britannica, Inc.
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Reproductive

| Mutation l Recombination
Isolation

Geographical
Isolation

. Natural
Selection

Polyploidy Hybridisation Genetic Drift
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Gene Duplication
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4S yu (S )3 Bar ¢ sala

+/+, wild-type B/+, heterozygous Bar  B/B, homozygous Bar



Crossing-over (25 yl pn e ana A

(a) Bar region

Wild type B

B*B* . mm e

(b)

Heterozygous Bar S EE e
-

B8 . omem e

(c)

Homozygous Bar @l @ en

BB . oEeE e

(d)

Heterozygous D

double B

BED | C———

m Source: W. H. Freeman and P. Benjamin
2005. Geretics.: A Conceptual Approach, 2nd ed., p. 239. W.
H. Freeman and Company. New York, USA.


http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023
http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023

‘;\gﬁjﬂg.u CilAlbsa ¢ S jlda
(Bridges 1936)

NORMAL | BAR-DOUBLE

m Source. C. B. Bridges
1936. The Bar “gene” a duplication. Science 83: p. 210.


http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023
http://get.nccu.edu.tw:8080/getcdb/handle/getcdb/127023
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Evolutionary time

PRI

Duplication of
ancestralgene

Mutation in
both copies

Transpositionto
differentchromosomes

Furtherduplications
and mutations

5 0d) Pl JalsS
B —globin s a-globin

Ancestral globin gene

f ¥ Waz Wa1 (23]

a-Globin gene family
on chromosome 16

o1 Ve = Gy A? W o] 5]

§ -Globin gene family
on chromosome 11
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homologs

4 ]
: \ paralogs '

| s |
P LA S —

frog o1 chick(* mousex mouse[3 chick}  frog3

0/-chain gene 3-chain gene

\:gﬂ‘li} duplication /

early globin gene
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Redundancy
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G__

&=

A Codon 3
o

o=

U Codon 4
u—

C

G Codon 5
G_

-

G Codon 6
c‘

U

A Codon 7
G_|J

Ribonucleic acid
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* Open Reading frame (ORF)

23U G455 4 4en 3 Q8 4S MRNA Glsi ) iy o

Sl AS (S S slag 9SS ) o) Al gy oy e
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(UAA, UAG, UGA Y saza) st 4aila ()9S (5 gla 2t 5 —
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Gene annotation in prokaryotes

Open Reading Frames (ORF): 6 reading frames

1

Transcription
start Start codon Stop codon

/ \

.CAGATTACAGATTACAGATTACAGGATAG -
Il ]

Frame1 | Il Il 1 Il 1 Il Il 1l Il

I ORF (open reading frame)

Frame?2 | Il Il 1 Il 1 Il Il 1l Il g

Frame3 | Il Il 1 Il 1 Il Il 1l Il g

ecture 3. Gene Finding and Sequence
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Ly b

ORF

. BB CAR TGG GGR BAT GTT ACC AGG TCC GRA CTT ATT GAG GTA RGh chG ATT [l
L TGC BAT GGG Ghh [ TTR CCA GGT CCG BAC TTA TTG AGG [l GAC RGR TTT RR
AT GCh M GGG ARR TGT TAC CAG GTC CGA ACT TAT [l GGT RAG ACA GAT TTA A

e Start codon: AUG
e Stopcodon: UAA UAG UGA
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https://web.expasy.org/translate/
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Redundancy
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Housekeeping gene & J1a 4lA slg
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Homologous Gene °

2830 aladl ad 4y dagi je o Slae 48 15 plas ) 4glie (sl 5 —
(o 48 G Sslsan sl Jny) Selsingl slgd o
Y pana) 3l caelime S aS A8 ey o led) Sk sl
(2230 el 352 52 (a5 50505 by
At L& L 55a b (A5 glgrlsila o
(redundancy ) i)l oaiiS SLd gy a8 3 Slee 4S L;JMJQ sl e

Housekeeping gene

pnnl 5lia (o) 50 Ll (sl 02550 8 (350 (s Jidn A4S e S —

37



