Modes of selection:
directional, balancing

and disruptive

Sclection may favar o cietain allals
umcanditionally | regardless of its
freguency

Such s A 8F T padiT ive”
salaetion if ceatinued will S2eReF

ot later “Fix" Thet fasardd allele
[f2_ imereaie its Fraquency Te 10).

But Theme are aTher passibibificsd

1. EBalncig selection Ridps Two oF
rere dllgles of mtermadiate
freguensls and S im iy fikaTean
2. Dvareniiee SelecTian can Fix
&t allale if iTs Frdjuency is
alteddy Figh £Raligh.

A mirgie floser-rzlor polprorphien in

ik ertiowar archich {Doctydrivm senfoces],
cantrobied By o clidor of ore gerectic loma.
Fram Eperd ot ol {007 LS o drsin- Ao,

G 2318 & Febroery 2000

Twa kinds of bolancing selection: offferent processes, some result

Hefarazvgste dovanifage: fitrdss of S, » 4,48, A4,

Megafive friguancy digardense” fiTnesses go Joun ol FROJURACIES go &4

Sath are axpected fo produck stable isteree dllele—fragoency aquilibaia.

I Heterctygote advartoge

AmumE
W, = 095
F W,y = L0
Wy = 099
TTm——
|
0 — -
a BOO
Generatian

The Mukoi and Burdick experiment: another recessive lethal allele
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The best-understead case: hemoglobin S5 ond falciparum malario
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Megative frequency deperdence: where T'm my own worst enemy
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Megative frequency dependence is probably very common
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Given a set of gemotypic fitnesses, we can predict evolution.
But where do thase fitnesses come from? What are they?
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Papakrfion ardew A Waer o giveh set of erwirepmenTal conditions
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Disruptive selection (heterozygete disodvantoge): om experiment
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Summary

Directienal sglection ~Aepfnces ene allele with anather [fither) allels. A1
eguilibrium the pepulation is menaraephic (Fived) far e fittest allele.

Balancing sabction pravents the less of two or more alleles at o lsous, By
increasicg The marginal fithess of each allele as it bacamds rard. Third
art Two principal machaRizms:

- bt eraTygete oovaifogt [with fied gimatypic fitnesses)
== Adgd il Frbjoensy cdepdmadenot [wifh varping oimetypes fitnesses)

Dizroptive selection favars firation, like deecticnal selectien, but aither allele

oo Bbe the enc whese fivation is favertd. Agdif there are Twe princigal
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-- FitteroTygete disadvantage [it's better to b pure”)
-- positive frojuancy degemdence [ The rich get richer’]

All &f These presdssds can B& demanstraTed in ratore.

Hewdvar it fEmaing uhslear hew much geretic variatien i3 raintained by
Balanoifeg Sel@aTion (45 appaidd Te ather pretaisds That we will digzuss

lafrar]), ofed of This parT. how MUch IS due T heterédygote sdvanTagd wariss
negative frequency dependance

Relative and absolute fitnesses

If population size is regulated in o dersity-dependent monrar, then
reletive rates of reproductive success are all that matter.

Wa are free to et the fitness of one genotype or pherotype (or the
average) equal to 1, and to scals the others relative to this stordord.
Ther a ganotype 0% worss thar the stondard hos o frifmess of 0.20,
and a genotypa 10% befrarthon the standord hos a fitness of L10

Abstract relotive fitresses of this kind ore corvenient Tfor models of
the svolutionary process, but we nesd fo remember that in foct they
grize from &irths ond deathsin red acologies.

The overall growth rate ris the dif ference between the birth rate &
and the death rote of and thess are furctiors of the populotion size A
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How are & ond &'expected fo depend on A2




Usupally births will declime amnd deaths will imcrease as A increoses.
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Tha peint whire &= o and » = 0) definis the carrying capasity [£].

If These foRcTierns are lings [as drawn Bierd], then we git the density-
depdfdent “lagiztic” grawth lawr dfd'dr = AN = A I-AEIA = AAT-8AY K

What if two genstypes have differeat birth ond death functions?
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Mumerical example I {constant environment)

Gamatype 1 #gll) = 1.0 K[1) = BOD
Gematype 2 #o[2] = 028 K[2] = 1000

Bagin with B0 imdividusls of ach genatyps
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Mumerical example IT (fluctuating environment)

Genatyp 1 #ell) = 1.0 E[L) = BOD
Geratypd 2 Me[2) = D25  E[2) = 1000
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Frimesses result from isferacfions of genotypes ond enviranments

Faetars affecting birfh rates

Facters affecting death rates And
Compasition af the papulaticn trodeoffs
Ennirarmantal variatisn (extrndic Te The pepulatesn] everywhere!

Fast and present
Euf pat Tk fotusel

How and when do typical genes contribute to fitness?

A Mdjar parras MesT gends appRar e b ammlcdanary!

Half ar Ml can b “kmdcked aot” (Fully disabled] in yeach weems fles and
cWEn Fasl | withot any obvisns pharetypic effects (in the lak, ampway].

But thisd gends are Mairtained v avsluticn, S They musT Be useful. Aaw?

Twa hypotheses:

[L) MasT are "special-porpase™ ol Addded anly under certain circurd tamods
[stresses that eozur in pature but net in the labl

[Z1MesT are “Fine-Toming”™ genes that incrase the efficiency er acomracy of
seme piysiclogical or develepmantal pracess in mast arviresments.

Experimental test devised by Joe Dickinson:

Campete “ne-phenatype MReckouts” aqainet oimatypas
frat are identical excep’ for S knockeut and et

reaturgl selectesm maasure Thasr Felative Fifnesses.

Dickinzem talked Jaret Shaw (o yeast cell BiskegiaT] and
John Thateher (an undergraduate) into helping Rim Try
e da This wifh yeasT




