Chapter 19

“Nothing in Biology makes

EVOlutl()n IS D escent sense except in the light of

evolution.”

Wlth MO dlﬁcatlon - Theodosius Dobzhansky



Direct Evidence




Who influenced Mr. Verdi?
Ward, Lardell, Wenzel




Who influenced Mr.

Darwin?
Lyell
Hutton
L.aMarck
Cuvier
Malthus
Wallace?
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Figure 19.5
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Agenda:

Review and additions

Discuss reading Learning Goal

e B B Analyze the overwhelming
amount of evidence that

Pass out texts and supports evolution.

demo eText



D postulates +...

“ Evolution occurs as the unequal reproductive
success of individuals ultimately leads to
adaptations to their environment .

+ Qver time, natural selection can increase match
between organisms and their environment.



Figure 19.6

(a) Cactus-eater (c) Insect-eater

(b) Seed-eater
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With your buddy, come up with a

definition of adaptation



Figure 19.6a

(a) Cactus-eater
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Figure 19.6b

(b) Seed-eater
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Figure 19.6¢

(c) Insect-eater
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Adaptation

Warbler finch

Cactus ground finch

L Sharp-beaked
Woodpecker @iy ground finch

finch TF

Small ground
finch

Small
insectivorous
tree finch

Medium
Large ground
insectivorous finch

tree finch
Seed eaters

Vegetarian ¥
tree finch

Adaptations - inherited characteristics of organisms
that enhance their survival and reproduction In
specific environments




On the Origin of Species by Means of Natural Selection

Darwin perceived
adaptation to the
environment and the
origin of new species as
closely related processes

“Thus, from the war of nature, from famine
and death, the most exalted object of which we
are capable of conceiving, namely, the
production of the higher animals, directly
follows. There is grandeur in this view of life,
with its several powers, having been originally
breathed into a few forms or into one; and that,
whilst this planet has gone cycling on
according to the fixed law of gravity, from so
simple a beginning endless forms most
beautiful and most wonderful have been, and
are being, evolved.”



Evidence that supports evolution

* Direct observation of evolution

* Vestigial Structure

“ Fossils

* Homology
* Molecular Homologies

* Comparitive Embryology

* Biogeography


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPvN_eWHtccCFciQDQod6y0Mng&url=http://trialtheater.com/featured/highlighting-important-evidence/&ei=8GrUVfuVC8ihNuvbsPAJ&bvm=bv.99804247,d.eXY&psig=AFQjCNGn3M3ZRZHD5uv0kuLIr-3j0KaLBw&ust=1440070741602467

Direct Evidence

“ Watch Populations Evolve in

our lifetime! % Finches
* Ones you know *1’ From Text Soapberry
* MRSA * Guppies

< Flu Virus



Figure 19.14

Field Study Results
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Figure 19.14

Field Study Results
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Figure 19.15a
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Figure 19.15b
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Homology

+ Homologies are similarity due * Evolutionary theory predicts that
to common ancestry related organisms will share

similarities that are derived from
common ancestors



Homologous
lizard bird

4 Ry

human whale

Not homologous
octopus

sea star

=

grasshopper

Pitcher Plant Venus' Flytrap Poinsettia Cactus

leaves modified leaves modified bright red leaves leaves have
Into pitchers to into jaws to catch  resemble flower become spines

catch insects insects petals



Molecular Homology

NK92-KIR  MLLNVVSMACLGFFLIDQSVWAHVGGODKPFCSAWPSAVVPQGGHV T LRCHYRREGFNIFTLYKKDGVPVPELYNRIFWNSFLI SPVTPRHAGT YRCRGFHP 100
NNOD2255  MSPTVIILACLGFFLDQ SVWAHVGGODKPFCSAWPSAVVPQGGHVT LRCHYRFEGFNIFTLYKKDGVPVPELYNRIFWNSFLI SPVTPRAHAGT YRCRGFHP 100
AF034771 MSPTVIILACLGEFLIQ SVWAHVGGODEPFCEAWPSAVVEQGGHVT LRCHYRRGFNIFTLYEKDGVPVPELYNRIFWNSFLI SPVTEAHAGT YRCRGFHP 100
AF034772 MSPTIVIILACLGEFFLD) SVWAHVGGODEPFCSAWPSAVVEQGGHVT LRCHYRRGFNIFT LYEKDGVPVPELYNRIFWNSFLI SPVTPAHAGT YRCRGFHP 100
AF034772  MSPTVIILACLGFFLIQ SVWAHVGGQDKPFCSAWPSAVVPQGGHY T LACHCRRGFNIFTLYKKDGVPVPELYNRIFWNSFLI SPVTPAHAGT YRCRGFHP 100
AF276292  MSPTVIILACLGFFLIDQ SVWAHVGGQDKPFCSAWPSAVVPQGGHV T LRCHYRRGFNIFTLYKKDGVEVPELYNRIFWNSFLI SPVTPAHAGTHNRCRGFRAP 100
AP334644 ¢ oo+ ILACLGFFLI) RVRAHVGGQDEPFCSAWP SAVVE OGGHV T LVCHYRFGFNI FTLYRKEDGVPVPELY KFRIFWNSFLI SPVTARHAGT YRCRVFHP 94
AF361023  MSPTVVILACLGEFLIDQRVRAHVGGQDEPFCSAWPSAVVEQGGHVT LVCHYRFGFNIFTLYKEDGVEVPELY FRIFWNSFLI SPVTAAHAGT YRCRVFHP 100

NK92-KIR  HSPTEWSAPSNFLVINVTGLYEKPSLTARPGPTVRTGENVTLSCSSQSSFDI YHLSREGEAHELRLPAVE SINGTFORDFP LGPATHSETYRCFGSFHGS 200
NM0OD02255  HSPTEWSAPSNPLVINVTGLYEEPSLTARPGPTVRAGENYTLSCSSQSSFDIYHLSREGEAHELRLPAVE SINGTFOADFPLGPATHGETYRCFGSTHGS 200
AF034771  HSPTEWSAPSNPLVINVTGLYERPSLTARPGPTVRTGENYTLSCSSQSSFDIYHLSREGERHELRLPAYP SINGTFOADFPLGPATHGETYRCFGSTHGS 200
AF034772  HSETEWSAPSNFLVINVTGLYEKFPSLTAREGPTVRAGENYTLSCSSQSSFDI YHLSREGEAHELRLEAVE SINGTFORDFE LGPATHGETYRCFGSFHGS 200
AF034773  HSPTEWSAFSNFLVINVTGLYEKFSLTARFGFTVRAGENVTLSCSSQSSFDI YHLSREGEAHELRLEAVP SINGTFORDFF LGFATHSETYRCFGSFHGS 200
AF276292  HSPTEWSAPSNPLVINVTGLYEKPSLTARPGPTVRAGENYTLSCSSQSSFDIYHLSREGERHELRLPAVP SINGTFOADFPLGPATHGETYRCFGSTHGS 200
AF334644  HSPTEWSAPSNPLVINVTGLYERPSLSAQPGPTVETGEMMILSCS SRRSFIMYHLSREGEAHELRLPAVP SVNGTFOADFP LGPATHGGNYRCFGSLRDS 194
AF3I61083  HSPTEWSAPSNFLVINVTGLYEKPSLSAQFPGPTVETGENATLSCS SRRSFIMYHLSREGEAHELRLPAVE SVNGTFORDFF LGPATHGGNYRCFGS LRD'S 200

NK9Z-KIR  PYEWSDASDPLPVSVIGNPSSSNPSFTEPSFETGIARHLHAVIRYSVATILFTILPFFLLHRWCSKEKYS LT KQRPENSGPCAEAGNEHADARVNNQEP A 300

NNOD2255  PYEWSDPSDPLPVEVTGNPSSSNPSFTEPSFRYGIARHLHAVIRYSVAIILFTILPFFLLHRWCSKRE. . . . .. ... . ooiniainan.. NARVMNOQEPA 278
AF034771  PYEUSDASDPLPVEVTIGNPSSENPSFTEPSFETGIARHLHAVIRYSVAIILFTILPFFLLHRWCSKERK. . . . .. ... ... ... ..., NARVMNQEPA 278
AF(034772  PYEWSDPSDPLPVSVIGNPSSSWPSFTEPSFRTGIARHLHAVIRYSVAIILFTILPFFLLHRNCSKEK. . . v vvvervravensnesse NARVHNQEPA 278
AFO034773  PYEWSDPSDPLPVSVIGNPSSSWPSPTEPSFRTGIARHLHAVIRYSVAIILFTILPFFLLHRNCSKEK. . . v vvvev v versve s NARVHNQEPA 278
AF276292  PYEWSDPSDPLPVSVIGNPSSSWPSPTEPSFRTGIARHLEAVIRYSVAIILFTILPFFLLHANCESKEK. ... .cvvvevevevavanana NLL .o 271
AF334644  PYEWSDPSDPLPVEVTIGNPESENPSFTEPSFRTGIVTHLPAVIRYSVATIFLTILLFFLHRCWCSDEK. . .. cocaennananas «es« s NARVMDPEPA 272

AF361083 PYEUSDPSDPLPVEVTIGNP SS ENPSFTEP SFRTGIVTHLPAVIRY SVATIFLTILLFFLHRCWCSDEK. . . v s vvvavasnvanses s JNARVMDPERA 278

NK92-KIR  GHRTVNREDSDEQDPQEVTYAQLOHCIFTQRKITGPSORSKRP ST DTSVCIELPNAEPRALSPAHEHHEQALMGSSRETTALSQTQLASENVIAAG 396
NMOD2255  GHRTVNREDSDEQDPQEVTYAQLOHCIFTQREKITGPSORSKRE ST DTSVCIELPNAEPRALSPAHEHHSOALMGSSRETTALSQTQLASSENVEAAG 374
AF034771 GHRTVNREDSDEQDEQEVTYAQLDHCIFTQRKITGPSQRSKRE ST DTSVCIELPNAEP RALSPAHEHHSQALMGSSRETTALSQTQLASSNVEARG 374
AF(034772 GHRTVNREDSDEQUEQEVTYAQLDHCIFTQRKITGFSQRSKRE ST DTSVCIELENAEP RALSPAHEHHSQALMGSSRETTALSQTQLASSNVEALG 374
AF034773  GHRTVNREDSDEQLPQEVTYAQLOHCIFTQRKITGPSORSKRP STDTSVCIELPNAEPRALSPAHEHHSQALMGSSRETTALSQTQLASSNYPAAG 374
AF276292 OO 271
AF334644 GDRTYNREDFDEQIEQEVT Y TOQLOHCYEFTRGKITRESOREFKTPFT DTSVYIELEPNAEP RLLSFAHEHHROAVKGSSMET TALSQNRLESSNYEAVG 368
AF361083 GDRTYNREDFDEQDEQEYT Y TQLUHCYEFTRGKITRESOREKTPPT DTSYYIELFNAEP RLLSFAHEHHE QAW KGSSMETTALSQNRLASSNYEAVG 374

http: / / www.protein.bio.msu.ru /biokhimiya/contents /v71/full /71510060.html
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Pterodacty!

FLYING

Dolphin

SWIMMING

Caretul!

_~ humerus

1 — ulna
i radius ~_ '8
carpals ,
- [ ] [ ] [ )
. i S1m11ar1ty
f I phalanges

Human

does not
equate to

homology

Sheep Shrew

B ——

RUNNING GRASPING

http:/ /homepage.smc.edu/wissmann_paul/humanbiology /bio25evolutionhandout.html



http://homepage.smc.edu/wissmann_paul/humanbiology/bio25evolutionhandout.html

Comparitive Embryology

+ ORP is bunk! * ORP is bunk!

Figure 2: Homologous Similarity Among Vertebrate Embryos




Fate Mapping the Embryo

Fate maps of different vertebrate classes at the early gastrula stage

Zebrafish Frog
One of the most 4 Surfuce A
important programs e
of descriptive S e

embryology became
the tracing of cell
lineages: following y e i
individual cells to TN .
see what they
become

Neural
ectoderm

| —~Notochord- 2SS ---"'

({— 7‘" i Mesoderm —-

Endoderm

Extraembryonic

http:/ /www.ncbi.nlm.nih.gov /books /NBK9974 / P mesoderm P



{
L)

(A)

Ambystoma mexicanum
gill arches (ectoderm removeqd

Upper jaw  Brain case  Gill supports

Lower jaw

Hyomandibular

(B)

Nasal

f / '
f

Dentary

Developmental Biology. 6th edition.
Gilbert SF.
Sunderland (MA): Sinauer Associates; 2000.

Maxilla Quadrate ,f'
/ \

Squamosal
/

Articular

(C)

Squamosal
(temporal}

Auditory
: {(incus and
| malleus)

Maxilla ..\hndible


http://www.sinauer.com/

Fossils

D

* Found fossils of animals that definitely did not exist
today

* But they closely resembled 11v1 thm S on the planet
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Biogeography

* From island to island and mainland to mainland, species
were slightly different from eachother
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Biogeography

* Study of range of animals and plants in different places

+ When forms are related, evolve in one location and

spread
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Figure 19.UNO2a

Guppies
transplanted

,.-.—\p.' ont'l y
ARSI
NG A

_ /V////)’

S

5P
- 4 3
—— <
. -

Pools with G

pike-cichlids Pools with Killifish,
and guppies but no guppies
= prior to transplant

© 2014 Pearson Education, Inc.



Figure 19.UNO02b
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Figure 19.UNO3

Observations
Individuals in a population Organisms produce more
vary in their heritable offspring than the
characteristics. environment can support.
Inferences

Individuals that are well suited
to their environment tend to leave more
offspring than other individuals.

and

Over time, favorable traits
accumulate in the population.
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Figure 19.UN04

Month 0 8 12
Mosquitoes Resistant* to DDT 4% 45% 77%

Source C. F. Curtis et al., Selection for and against insecticide resistance and possible
methods of inhibiting the evolution of resistance in mosquitoes, Ecological Entomology
3:273-287 (1978).

*Mosquitoes were considered resistant if they were not killed within 1 hour of receiving
a dose of 4% DDT.
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