Evolutionary Biology Final Review Fall 2011

Hypathesis far Hatural S=l=ction
» [Ewolution oocurs by process of natural selection

s 2 Giraffe Neck Long or Short? grven the assumptions

Hypd- Foraging Behavior a Lrl;dl_::fu:h ‘ﬂ'ﬂr_rh &

| eating from higher leeves) trees) e =

Hyp2- AgEressive Bensvicr Populations tend to over breed

| the mele gireffes would fight one another very roughly and it wes seen 258 mating display) Strugzle for existence

H!I'FE" LIEIII'IEEFLI%E Eualu{thtﬁm
2 Girsffes are herbivones Species Develop

@ Mazin mechanizm of escspe is most Bely running
@ Longer bezs= preater speed
T Long legs= difficult to pet water | critical
s NOSINGLE SOUTARY HABITAT THAT CAN CHAMGE AN AMIMAL TOTAL ACTIONS AND GENETIC

]
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MAKEUP
s These hypothesis are somewhat obscure because the giraffes are besng analyzed from anly one Why do Fmperfections exist in the fassl record?
standpaint and they do not explain why other animals don't have long necks to compensate for 1. Maost arzanism don't fossilize —» saft tissues and stable
the competition with plants and resources Erronmet
2. Faossils destroged by erosion and geological disturbances
3. Most fossils are maooessible
4. Fossils are hard to find
Links are undefined phenomena imply distinct or unit
connections.
Biological Systemes are not Enear, it has a opde)” rhythm . ::-I::r;:;ns:::tfnn:epts
Biolagical systems have 2 positive and negative feedhack = May not be intermediate in structure or time
Ewolution a5 a hypothesis

s ar relstionship maybe a branch point where anoestars in

» Evolution- organisms change through time transition rangs

= Species are not fed

Historical Development of the Hypothesis Evidence fraom Cell Theory
1. Linneeus-classification scheme| binomial nomencisture) Microscopic structune of onganismes shaws evidence of
2. Hutton- proposes 3 system of graduslism peological formations have different COMmman ancestry
layers oreated st different times 1974-1916 Van LeeWanhoaok- discoversd microarganisms
s [Earth was considerably older than religious befefs 1E39 5cheidan- Plants made of cells
3. Adam Smith- Laiss=z Faire econamics | hands off] let the system do == it shall 1238 Scheliden Animais are all made of cells
4. Lemarck- system of scguired characteristics 1E33-Vichrow All celis come from other cells
5. Malthus- population srows s=ometrically Cells are the basic unit of Ife.

s Resources decreases population will crash
a. Lyell- wrote the defining tome on the synthesis of geclagical thought | how

different layers were produced)
s Studied fossils and realized you see things within 2 time pericd
7. Cunier- cormveyor of studies in paleantology Evidence From Genetics
2. Darwin- Netursl Selection 85 @ mechanism of change 1} Chromasomes found in nuced
5. Wallaps- co~ fownder of Wetwrsl Sebection 2) Numbers of chromosomes varies amons spacdes
= Published articies w/o sure verification 3) Chromasomescame in pairs{ ALL EUKAROTIC ORGANISMS]
10. Mended- arigin of ge=netic relationships 4) Diploid=2n Haploid=n
5) Palyploidy multipl= copies
Ty idence from EmErioloey ) Mendels Factor's ge=nes are losted along chromosomes.
= Law of Develapment | Von Baer| 7 Many genes exsist on each chromosame
= GeEnaral Traits sppesr first, befors mors complex traits 8) ‘Genes are composed of DNA, RNA, Protein.
s Specific trarts appear later
a Developments of all vertebirates are similar
= [Bsmogenic Law- Ontozeny recapitulates Phydogery - Individual development
repeats evwalutionary histary
Evidence from Comparative Anatamy Eukarpates
» Vertebrate Marphologica! studies : i Internal membrane- Golsi apparatus. vacuolss, nudkear membrane
2 Forelimbs Bauwplan -Basic anatomical plan| bady plan) Mitachondia and chlaroplasts
o Heart 9+2 flaz=lla and cilia
2 Gills and Lungs Many chromosomes
Evidence from Cingan Systems - Respiration
s [Fsh- gl
s Amphibian- Gills, Simple Lungs Frokaryotes
» Reptile- Complex Lung | 4 chambers 2 atria, 2 ventridkes) Haye nucleus
» Birds and Mammals- Very complex lungs Hawe multiple chromosomes
2 [Birds hawe the best lungs Use DMNA a5 2 genetic material
Fomolagy- T=eth, bones of the skull | similar sbructure from common ancestars) Are photasyrthetic | not all calls only plant cells)

Homoplasy- similar function but nat derved from common ancestar
Westizial Organs- structures wy' no apparent function or whos= function differs
from that of its ancestors

s B Human appendix, human =il bone, wings in flightless birds, hind limbs bones
of a whale
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Silent Mutations- mutations for gquick cadan change in amino acid
Mutated gene- =xpressed that some fitness within the
ernviranment

Mutations |
Abrupt changes in the species in the genetic material soourning typically
during cell division in zametes

» Changes n the sutosomal | man s=x cells) are irelevant

* Only changes in the gametes are considered & mutation Bersficial Increases fitress if an organizm

@ Types of Mutations ; :
i. Structural changes in Chromosomes Pratein Chain Length Modifiers- Start anc Stop Cadans- tells the

1} Loss or Duplicstion of whole zenes RNA polymerase when to begin process and when to end
a] Depl=ticns S =
b} Duplications fdutations in developmentzl genes

c} A mavement in the genetic form from one * genes regulats rate and cues in developing oresnisms

o Hetesrochronic Mutations- alt=r the rate of some organs
relative to the others in the organism

O Pasdomarphic- shifts the rate of development between

chromosome to another
ii. Changpes iin zene arrangement

@ Transposition : :
- Intemally g=nerstes frazments serm line and the somatic c2is | changes the mte of
= Transposed sl=m=nts zre replicated and can be relocated to cevelopment)
ather resions of same; different chromosomes. ® inoreases = [ectony- an example where the germ Ene cevelopmentally
sakility speeds up with respect to the somatic cells, producing
s=wually precocious| blossoming =arly. before maturation]
@ MNumerical Changes in Chromasaomes organismi £ )
~ Ameuploidy- sdction of ome or more chromassmes o Allometny- marphological measurement comparing grosdth
o Dowen's syndrome- extra chromosame #21 | trisomic) _ rates between tissues or structure.
" Ewtra dex Hommomes- oo sony, wogy, oy * 3hifts in growth gradients
* Polyplaidy- Multiale capias of the entirs zerams 0 Transformation of spedes by genetic changes in embrponic
= Characteristic of seversl plant spacies. gradiznts :
@ Gene Pont Mutations- changes in the bases of the DNA or 2t 2 single = &u@hnﬁrﬂmly&bﬁﬁz:hm e e
base | Nucleotide changes | & CT G} the size of the eyes Smong other features.
» Sybetitutions = Homeoiic mutstsons
s Addtion O Rezulate clusters of senes controlling development
B Sybhermction 0 Hom.Hox- only =ffect is in the nuceus
O Causes of Mutstions = Ary onganism that has symmetry will hawe this these
i. Chemicsl mutsgens develogmental genes.
ii. Spomtan=gus Mutstions during DMA replication © [fyou can change the sequence you can change the
iii. Corrections that ar= not fived by DNA polymerase| buillding back sppencags anc car change FyMmELTY =fan CeEamism.
DA that have besn saparated) C Hax genes nearer the 5 ° end are active eadier in
O Mutetpr S=nes cevelopment

» (an controd the mutstion rate ¢ Haomechox - 180 nucleotides
» Grestercharse in base over fime = |dertical in all hameotic g=nes and produce identiczl
s Effect of Mutations &0 amino acids sequences in signaling pratein Stes on
1) Harmiul/ lethal -
Z] MhinorS Major
3] Produces s pratein
3] Most Mutstions sre recessne.
i. Hthe genes are repessive it would meke it more diffficatt for the
Eene ko be s&en in the phenotypic form buk will still be passed to
the offspring which could still cause complications within the
bedy.
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Evolution oours by:
1. Acquired Characteristics

2. HNztural Sel=ction
3. Mutation
Today's View

¢ Mutation pravides varizbility - New sl=l=s
» Sexual and genetic recombination by reshuffling existing all=les
» Survival of the fittest- organizm that cn efficently reproduce will surviee
and continue their species
=ne Locus
» Chalamitid- causes 2 change in devslopmental cues
» Gene locus i 3 generzslly spedfied location for 2 given pene an a green
chromasame
Zz=ne Limkage
» Genes located on the same chromosome
# They DO NOT S0RT INDEPEMDENTLY
Crozsing Ower
» Sister chramosomes can exchange whale sections of 2 chromasaome
® L=ads to penetic recombination
* |ncreases Variabiliy
Concept of Multiple Alledes
» [ne type of blood group has 3 alleles, which gives rfse to § possible
genactypes [ MAX 2
Fl=iotrapy
» Multiple effects of 2 single gene in different argan
® Different functicning protein in different organs
» [Ex: Cystic Rbrosis
¢ Comtrok the amaunt of chloride which combines with mucous to filker
the ooygen
» When you use your muscles, you provide kactic acid which causes sore
musces.
Palygene Inheritance
® Traits determined by several genes at different loci
» [Ex: Heizhts in Humans
Incamplete Cominance
* Heterozymous are intermediates , Differential expression.
Ca- Dominance
» Bath gli=les 2xpressed equally Ex: Siclde Cell Anemia
* Changze in one amina scid in one chain of hemoglobin

Natural Sel=ction
Differertial wariability- Darwin's major mechanism
Differertial reproduction| non rendam bresding)- k=ads to
differences in the proportion of alleles passing to next generstian
‘What produce selection?
Int=rnal Environment- g=netic makeup
O Eenome- zenetic makeup of the organism cantralling factor
for protein synthesss
External Environment-
¢ Physizl/biatic environment
® Floods, volcanoes, pH, changes in the concentration of
CaTyl
0 Biological Ervironment
= Competition
* Predation
® Parasitism
Effect; T
o Artifical S=lection
® Directed sedection of specific traits
o Dogs
= Farm Animals | egg production)
= Farmi crops | wild cabbage)
Matursl Sel=cticin Exsmales
0 Lizards- habitzt Sedection- Depending on where they ve,
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Evidence from Biodhemistry
Central Dogma of Malecoular Bialogy

Ne=d Call and Cell M=mbrane
Protedn Anakyses
Sequences of amino adds

¢ Lnear

Al

Bl

Bound by peptide bonds
O GEnes are compased of DA
¢ Phasphat= bonds outside the helx
& Hydrogen bonds connect the different nud=otides
Immuncamical Technigues
L st way to compare proteins to s=e relation of organisms
Amino Acid Technigues
o # and distribution of amino acids residues
O See the function of aming acids and check to s=e if
It serving the same purpas= in another onganism
Restriction Enzymes
Methodology to recagnize short nudeotides s=guences and to break
daouble stranded DA
Producing RFLP's = Restriction Fragment Length Palymonphisms
T Separated by =lectropharesis
Nucl=ctide Segue=ncire
Compare protein coding regions or non coding regeans
Complete sequences far 3 number of orzanisms
a. Little amount of prokaryote DNA is non-coding whereas 955 of
human is non-coding
Polym=ras= Chain Besction
a. Mast powerful technigue for identifying DNA sequences
b. Byincreasing- decreasing temp can break hydrogen bonds
rather guickly
. Expanded the =fforts of the human g=nome project
f. Increases the # of duplicate fragments of DA

Populstion Genetics
Study of chamge in gene frequency in the population through time
Gene Poal

Numbe=r of alleles ﬁuﬂ iin the= Eiul:ﬁnn

Random Breeding
Mo Differentizl migration | same peographicl area)
Large Population
Mo mutation
Mo natural selection
With these conditions, distributian of all=les can be 2xplzined
through :
= p"2+2pg+ghi=l
® Hardy Weinberg Principle = describes static and No
Evodution

o o o o g

Genetic Drift

In small population. mndam events in breeding and mortality.
lzading to variations in allzle freguency | mndom s=lectian)|

Lasing an allele in 2 small population has 3 greater effect than ane
that occurs in 2 karnge population

Evolution in small population
Iskancls

® Founding new colonies * founder Principle"

b

Population crashes , when resources are depleted | huge maortality,
can lose alieles

N K ety

Selectionist Theary- mast molecular changes due to random fikation

acting on advantageous mutants
Neutrzlist Theary- mast malecular changes due ta random fixation of




