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7.03 Hour Exam 1
October 5, 1994

Write your name on all six pages.
Indicate your recitation section on this page
Write all answers on this handout only
Exam begins at 11:05 and ends at 11:55

Time will be announced when 5 and 1 minutes remain.

Problem 1 30 points
Problem 2 30 points
Problem3 40 points

Total 100 points



Name:

1 The traits in the pedigrees below are compietely penetrant.
D male O female _ . affected male . affected female

(a 5 pts) The following pedigree shows inheritance of an X-linked recessive trait.
XY

xx¥*

?

What is the probability that a son from the first-cousin marriage shown will exhibit the trait?

P(SM will inherit the recuigve alzle  From by mother) = ‘/Z
P(Mctk;r 1S4 Carrier) T l/z.
‘/2_ X ‘/1 = l/q
(b 10 pts) The following pedigree shows inheritance of the short-eared trait in micse.
+/a. +/a
™ a;utoSom.l

regessive in L\Lr{ta\nu

.

2

i) What is the probability that mouse 1 is a heterozygote?
possible 3cno¥7fls of mouse 4 2 4/,

"'/@ 2‘/3 hf-fUGZ&l'jCTds
+/+

ii) What is the probability that mouse 2 (the progeny from the brother-sister mating) will
exhibit the short-eared phenotype?

r( mouse, 4 js a hu{/c'z.;fjctc) : 27’3, -
F( mether  of mMeuse 2 6 & hmrczyjcfc) = 2

?(MWS& Z s hcr«uzijs reeesswe g1ven L\uuczﬁws fﬁ/(.v\'f&'): \/ﬁ‘

2‘/3"2’/3”1'4 - Ei_ ’ -



Name:

(c 15 pts) Huntington's disease is caused by an autosomal dominant allele. This pedigree
shows inheritance of Huntington's disease in a family. Also present in this family is a
particular blood antigen which is a recessive trait. The Huntington's disease locus and the
locus for the blood antigen are on the same chromosome and are § ¢cM apart.

affected with Huntington's disease . exhibits recessive blood antigen

(ngne of the individuals shown are both affected with Huntington's and exhibit the blood antigen)

S s H o+
= WY

H
H::}_ / S
- = U@ ——
(resscver
Nded hetween 9 H 4
H and a . Y "

What is the probability that the indicated grandchild will both exhibit the recessive blood
antigen and develop Huntington's disease? Please show your work.

F((.fcssc e ]oz,fvdun H M\(,l &) = Q.08

P(jrandck\u to iaherit  the  double mutant (;M,,,GSC,M):[/
2

(o.os) () = 2.57
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2 « Wild-type humbugs have brown bodies and brown eyes. You have isolated mutations
in three new humbug genes. The mutation sp is dominant and gives humbugs with spotted
bodies. The mutation gr is recessive and gives humbugs with green bodies. The mutation
bl is recessive and gives humbugs with biack eyes.

You cross two true-breeding mutant strains to produce F1 females heterozygous for sp, gr,
and bl. These F1 females are then test-crossed to true-breeding black-eyed, green-bodied
males. The phenotypes of 3000 progeny are scored as shown belaw:

phrcnfc.l deubly Cressevers
bl 53 ep bl o+ ; + ulo«
sp r . N
b o h g g
sp bl + 1390 — Hecentals
+ + o 1347~ (" order is:
+ bl + 4 d&&\b‘b b\
sp + gr 27 LrossevLrs e
Sp + + 70
+ bl gr 74

(a 5 pts) What are the genotypes of the twe true-breeding parents of the F1 females?
5P bl + &_ + +  ar A
sp BVt + o+ gr

(b 15 pts) Draw a map showing the order and distances between the sp, gr, and bl genes.

bl Sp gr
5.0 4.0

(c 10 pts) A dominant mutation eyeless (ey) is identified. You want to map ey relative to bl
but your lab partner claims this cant be done since you obviously can't score the presence of
black or brown eyes in an eyeless bug. You don't agree and you cross a true-breeding
eyeless bug to a true-breeding black-eyed bug. An F1 female is crossed to a true-breeding
black-eyed male. The following phenotypes are observed in 100 progeny:

- ~1o/St ary recembinant
e R RV

eyeless 51
black-eyed 39— parintal

n-eyed 10
brown-ey T~ recembinahts
What is the map distance between bl and ey?

are Parcnfa‘

2 {10)
51+ 39 + 10

X |1¢0o = ZO LM
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3 « You have isolated two different yeast strains defective in methionine synthesis (met-).
These strains are unable to grow on medium that does not contain methionine. When one
strain is'mated to the other the diploids can grow on medium that does nqt contain
methionine. From this you conclude that the mutations are in different genes which you call
met1 and met2. You sporulate the diploids and score 100 tetrads of three types.

Tetrad type nymber of tetrads
4 met” 75 PD

3 met~:1 mett 20 T

2 met":2 mett 5 NPD

(a 10 pts) Calculate the distance between met1 and met2.
PD > N?D, so metl and met are hf\‘(a&{,

T reNPD 2¢ + 3¢
A T Goral ) 180 7 Trae o %1907 25 M

(b 5 pts) You are interested in determining the genotypes of the individual spores from cne
of the tetrads which has four met™ spores. The genotype of each spore cione is tested by
mating to each of four test strains that are of either mating type a or mating type a and are
either met1- or met2". The results of these mating tests are shown below where + indicates
that the mating produced diploids that can grow without methionine in the medium. Based on
the behavior of spores 1-3, fill in the expected results for spore 4. Remember that in a tetrad
there will be two spores of mating type a and two spores of mating type a. Also remember
that cells of the same mating type can't mate.

gmett"”  ametl"  oametd”  amet

spore 1 + - — —
spore 2 — — + —
spore 3 - - — +
spore 4 — + —_— -

(c 5 pts) A met™ spore from one of the 2 met~:2 met+ tetrad types is mated to a wild type
strain. When the diploid is sporulated, which of the following classes do
you expect to occur least frequently and why?

Iype | Typell Type lll
4 met” 3 met~:1 mett+ 2 met:2 mett

'r‘cSu.H of 2 (ressevers
}9@(*5 5;6,"{'\
omted



Name: ANSWER  KEY

Recitation day , time , TA

7.03 Exam 2
October 28, 1994

Write your name on all seven pages.
Indicate your recitation section on this page
Write all answers on this handout only
Exam begins at 11:05 and ends at 11:55

Time will be announced when 5 and 1 minutes remain.

Problem 1 30 points
Problem 2 30 points
Problem3 40 points

Total 100 points



Name:

1 Bacteriophage B makes plagues ¢on bacterial host strains X74 and G13. Five
mutant strains a, b, ¢, and d of B are able to make plaques on host X74 but not on
@G13. All five mutations are recessive and fail to complement one ancther and
therefore are in the same gene designated H1.

In order to map the mutations with respect to one another, you coinfect X714 bacteria
with pairwise combinations of the mutants and titer the resulting phage on both X714
and G713 hosts. The total number of plaques formed on X74 for each cross is ~1x104,
and the number of plaques formed on G713 for each cross is given in the table below:

a b c d acb 2T g2y o

a-¢C : 2.’(175 C

a - 50 175 125 /ot 2 3.5 <M
o-d ¢ 2*125/\04 = 2.5 M

. 125 75

b bt @ 2% |7L5/‘0‘4 2.5 M

c ) 50 b-d: 2x T5/10% = 1.5 M
C-d: 2550/ 0% M

) )

(a 10 pts) Draw a map showing the order of the a, b, ¢, and d mutations and the
distances between them in map units.

im 1.5M 1M

A b 4 ¢

The protein product of the wild-type H1 gene produced when phage are grown on
either X714 or G13 has a molecular weight of 55,000 Da. When phage with the b
mutation are grown on X714 the H1 protein produced is 34,000 Da. When phage with
the d mutation are grown on X174 the H1 protein produced is 45,000 Da. The mutant
strains b and d can make plaques on a derivative of G713 that contains the amber
suppressor supkE.

(b 5 pts) Use this new data to determine the direction of transcription and translation
of the H1 gene. Redraw the map from part a showing the direction of transcription.
b P c
G

7 dicccrion  of +rav\s(_f'x)3ﬁén

— 1 34 k. |)ro‘rf.iv\

b — ‘lS KDa Pf‘o{’b‘w\




Name:

(c 10 pts) The average molecular weight of an amino acid is 110 Da. Given the
sizes of H1 protein from the b and d strains you can determine the physical distance in
base pairs between the b and d mutations. When all of the intervals in the genetic
map of phage B are added together the length of the phage genome is 300 map units.
What is the size of the phage genome in(base %airs?? 5
45 -34 10’ Da

"o Da/a.a.
geacic distunce  between btd: 1,9 pma

physical distance  betvewm Y+ d

X SBP/a.a. = Seo bP

" recombination h“(" " ?Lmjg, ,?; = % - zl m.su_
0o P

Size of hjz tnome = 300 X 200 * £0,000 L_,P
(d 5 pts) When phage with the ¢ mutation are grown on X714 the molecular weight of
H1 protein produced is 58,000 Da. Propose a model for the nature of the ¢ mutation
that explains why the H1 protein from ¢ is larger than the wild-type H1 protein.

Model 1 - ¢ wmutation altes sf-op r_.clon' o.\low‘mj tramslation to  entinue
until  anether sh(]) cedon IS feached

M““'\ 2 - C s an inStrtien

Moo\tl 3- ¢ 5w frameshift and 4 5{-‘(1 Lec,olq s enceuntered later
(- or +) than In  w.t

2 Wild type E. coli can grow on medium that contains the sugar matltose as a

carbon and energy source. You have isolated two new mutants that can't grow on

maitose. You call these mutants mal1- and mal2-. Both mutations are linked to the
pyrF gene by P1 transduction. You are interested in determining the relative order of
pyrF, mal1 and mal2. To do this you perform two P1 transduction experiments.

Experiment 1: P1 grown on a pyrF+ mal1- strain is used to infect
a pyrF- mail2- strain.

Of the pyrF+ transductants, 5% are mai+.

Experiment 2: P1 grown on a pyrF+ mal2- strain is used to infect
a pyrF- mali- strain.

Of the pyrF* transductants, less than 1% are mal*.

(a 5 pts) Which mutation mal1 or mal2 is closer to the pyrF gene? wmal 2
+
ryr b mal 2t mafd”

Experimeat i: X . . L‘\/ dewble crossever rea “od
\\/‘——T\’.—-F- mal 2° mal 1% 4
_ ?\]f‘ F‘ "‘?\7‘- wm\ 1‘
h("”m“* z: . X X X ?_MJ"“{‘I{ tredscver ’W_\A;"LLE
Pyr Foooomal 2t mal 1 7 soorares

TL"S geu oro\L( 'S Considient with the data:
less tham 17  is rerer than 57



Name:

(b 10 pts) Given that mal2 shows 60% cotransduction with pyrF what is the
P wmal2  cotransduction distance between mail and pyrF?

.X—-—-——\X\’, From experiment L one knows that in « Cotramsduction  with

oy P w2 mald pyrF, there s 4 57 chance o & crossove between

X——'———‘NL/ mal 1 4 wmal 2. T)\trcﬁr; totramsduction distence bd-m:m

/4

mal 4 *f\’fF = é07.‘57. = 557.
An Hfr strain is isolated that transfers proB early and pyrF late. This Hfr is tested for
the ability to transfer the mal+ trait to a mal1- mutant . Mal+ is found to be transfered

late. From the Hfr an F is isolated that transfers Mai+ early at high efficiency but does
not transfer either proB or pyrF.

(c 15 pts) Draw a map of the relevant portion of the E. coli chromosome in the Hfr
showing the approximate locations of the proB, pyrF and mali genes. Also show the
position and orientation of the origin of transfer for the Hfr. How

F' oarose

\'03 mall f){r LMA” mH
?YFF P"'E ->

,’\’r beﬁ

3 Consider a hypothetical bacterial operon that controis the synthesis of
permease for raffinose and the enzyme raffinase both of which are needed for the
bacteria to grow on raffinose. When gluccse is available as a carbon source synthesis
of both the permease and raffinase are shut off as shown below:

- glucose + glucose
raffinase high low
permease high low

There are three linked mutations (A", B, and C~) which alter the expression of rathinase
activity. You have determined that raffinase and permease are expressed in the same
operon and that the A- mutation is an amber mutation in the gene encoding raffinase
enzyme. You construct the strains of bacteria to perform dominance tests and cis-trans
tests to determine the nature of the B and C mutations.



Name:

Raffinase activity Permease activity

Genotype - glucose + glucose - glucose + glucose

A- B+ C+ low low high low

A* B~ C* low low low low

At B+ C- low low low low
Dominance tests

At B C+/

F' A+ B+ C+ high low high low

A+ B+ Cv/

F At B+ Ct high low high low
Cis - Trans tests

At B C*/

F A~ Bt C+ low low low low

A" B C+/

F' A+ B+ C+ high low high low

A+ B+ C-/

F A" B+ C+ high low high low

A B+ C-/

F A* B* C* high low high low

(a 5 pts) Is the synthesis of raffinase and permease controled by a repressor or by
an activator? Why? activader

The B and 07 recessive murations  show low ackiv) in  the
resance and absance ot futose (mJ/ er ( is m,u,ss'.ul
um‘nolkt;.lalg,. and ‘)’(‘ans-ad—}nj, .TL\LILA(-L = activater,
(b 5 pts) What is the nature of the B-"mutation?
Al VoS 4 recessive 4) mutation 14 O:ramu‘hf‘
LL.CL’:‘\'GML 2) muration  in atiivabr B‘MJ‘M site
answers 3) mutation in the activabr biading site of the optrator
(c 5 pts) Propose a simple molecular madel for the role of glucose in raffinase
regulation.

(gluusL 5300'3 te TL\:. ad\mhr V('oclut,u,l )37 C
and ?rtvm*s it frowx b)nd‘w‘lj Yo the  athvabr B‘md;nj s e
/ll’uu{'bfc Trav\SLr‘:l‘:‘)ior\ o r‘c\{:ﬂf‘most_ cw.ti ?MW\M-SL

0\'\‘1 oceurs a3 low ]f.v:.is in the ?Y’LS&HLL oYc j}uLDSL_
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In a different bacterial species raffinase is also found to be shut off by glucose but the
regulatory circuit is different. Many experiments have produced the following model
for raffinase regulation which involves two unlinked regulatory genes reg1 and reg2.
Reg2 is a repressor of the raffinase gene, reg1 is a repressor of reg2, and glucose
inhibits the reg1 repressor. A diagram of this regulatory circuit and phenotypes of reg
mutants are shown below.

——  ——— el e
regt reg2 raffinase
Raffinase activity
Genotype - glucose + glucose
wild type high low
reg1- low low
reg2- high high

You have isolated two interesting mutations in the reg2 gene:

02¢: An operator mutation in the reg2 gene that will not bind the reg1
repressor.
Reg2-d : A dominant mutation in the reg2 gene that prevents the reg2 repressor

from binding its operator and will inactivate wild type reg2 repressor
when expressed in the same cell. (This mutation is analogous to the I-d
mutation in the Lac repressor)



(d 25 pts) Fill in the table below with the raffinase levels expected for strains of the
given genotypes.

Eaﬂinasg activity
Genotype - glucose + glucose
1) 02 Low Low
2) Reg2-d Hig b High
3) Reg2-d/F Reg2+ High Wigh
4) 02¢ Reg2-d/F Reg2+ H"jl‘ ijk
§) 02°/F Reg2-d Low mjk

(For these strains assume that Reg2-d exerts its dominant negative effect on Reg2+
regardless of the relative levels of mutant and wild-type proteins)
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Name:

Recitation day , time , TA

7.03 Exam 3
November 23, 1994

Write your name on all 9 pages.
Indicate your recitation section on this page.
Write all answers on this handout only.
Exam begins at 11:05 and ends at 11:55.
Time will be announced when 5 and 1 minutes remain.

Problem 1 25
Problem 2 40
Problem 3 35

Total 100 points



Name: Amswei Ko
74

1. You have decided to study genetics in Truffula trees (see Seuss et al.).
While studying leaf color, you find two different mutant strains that have

pink leaves and are true breeding. Wild-type Truffula trees have red
leaves. To analyze the mutants you decide to cross the two pink strains and

obtain the following results:
rA FP, BA AP,
pinkl X pink2

\J

F1 all red F‘F.P"p‘-

3

F2 red pink white
9 : 6 : 1

(a. 10 points) Assign genotypes to each of the phenotypes in the F2
generation. Propose an explanégon for the producuori_‘; of pmf and ;eil@

colors. ’ A p_ ‘
Ked F—H — Fink. pplo— T —pps

/ .
. J whte ppppe@ ¢ 2 pic
/‘/us#— De 2/0&7-/%-,\,70 o make frﬂlé /O,fr)"i/"- _Q_}_ fﬁnb

TIL Borhe Dena'+ werk get white

IF Botk s woevk Zj:;uj/_ p/\f: P/W 7f"vea a red Hree
pint - pmk —> aak

In the forest of your true breeding pink! trees you find a rare red tree that
appears to be a revertant. To analyze this revertant you cross it to a true

breeding red strain:
Plpljufsuﬁ PlPlH
pinkl revertant X red

"

F1 all red 'O'Pr T Sep

l

F2 red pink
13 :3



/’ /
Name: /’ﬁ’lfw’u Reu
J

(b. 15 points) Give the genotypes of the pink! revertant and the F2

progeny, being sure to specify what is dominant and recessive. Explain the
ratio of red to pink trees in the F2 progeny. Explain how the F2 genotypes
result in pink and red phenotypes.

&W }’Ma—/—a«i‘: MudF Aaye /la&/ un/mkw/ Su/y/w&&
Pnk.'waMi /Of’ sup Sup

—_50750'70 g ,o,,a,chaSu/o
3 + A = /3

-
L *

Pm/( /’F/ —

/4u. 574 c,,\ ’s Apopsaive AMK m/; S‘Lf oo i MWW/WA
Fz—«,{' F M Suppaidoh s /710?44—025 o

"74_ g Mh?lvm ;s skl /pu,un,t Znd /L/cLéd/YL 7‘5‘ /Ud\ /3

QuesFion F2 omitted
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Recitation day , time

, TA

Name:

7.03 Final Exam
December 16, 1994

Write your name on all 15 pages.

Indicate your recitation section on this page.
Write all answers on this handout only.

Exam begins at 1:30 and ends at 4:30.

Time wil! be announced when 15, 5, and 1 minutes remain.

Problem 1 10
Problem 2 25
Problem 3 25
Problem 4 15
Problem 5 20
Problem 6 20
Problem 7 40
Problem 8 20
Problem 9 25
Total

200 points



&\Aasﬁ'mn 1 omitted

2. In yeast, the biochemical pathway to make adenine involves a number

of enzymatic steps and the ADE2 gene encodes one of these enzymes.
Normally yeast makes white colonies but mutants defective in ADE2
accumulate a chemical intermediate in the adenine pathway that is
pigmented and makes the yeast colonies red. A strain that has an amber
mutation in the ADE2 gene is red and is unable to grow without adenine.
You isolate three different revertants of this strain that produce white
colonies. '

(a. 5 pts) Revertant 1 contains an amber suppressor that is linked to
ADE2. When revertant 1 is crossed to a wild-type strain the following types
of tetrads are seen:

Typel Type II Type III

4 white - 3 white:1red 2 white: 2 red
Of 100 tetrads, there are 75 of type I; 22 of type II; and 3 of type III.
Calculate the distance between the suppressor and ADE2 in cM.

binked ble PO >Y NPD

. e 1
”Tf_____‘b{\!r}\) x (oo = 221’%,\\00’2 20 « M
73 PANE-E

?Ckr“} b Omi ﬁt’_(\



(c. 10 pts) At first you guess that revertant 3 also contains an amber
suppressor. Then you find that although revertant 3 makes white colonies
it requires adenine for growth whereas revertants 1 and 2 can grow on
medium without adenine. When revertant 3 is crossed to wild type the
same three tetrad types are seen as before:

Typel Type II Type III
4 white 3 white: 1 red 2 white: 2 red

When you test the tetrads for growth on adenine you find the following:

Ivpel Type 11
2 ade+: 2 ade- 3 ade-: 1 ade+ 4 ade-

. Thinking about the biochemical pathway for adenine synthesis and the fact

that the red pigment is an intermediate in that pathway, propose an
explanation for the behavior of revertant 3.

Ru&r '*?:\{\ 1 3 N o {Hu&‘{‘ck'}itocx @ G U ne “H{\gj‘ IR e
“Fhe .Fa_ﬁ'\ LTy ;b&r*;ore, Fe. A(‘é‘,e,( P g ment 13 made. .
Th e esisteic o AYEZ | Se deouble mutals

\
vl e o hite Lot oot ne,c(i Adenine. For D’bwﬁ‘“’\

Qu@s Yoa 2 omtted
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4. (15 pts). Circle whether each of the following statements is true (T) or
false (F):

T @ Homologous chromosomes segregate from each other
during mitosis.

F
T @ In most organisms mitotic and meiotic recombination
occur at similar levels.

In meiosis recombination occurs after DNA replication.

T @ Itcanbedete e era nondisiunction event -
occurred in meiosis I or II if the parent is heterozygous
for an RFLP unlinked to the centromere. '

| ?Cwﬁ c-(' Fhs 3L(€S“ﬁbn om;Hu(
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5. The pedigree on the following page shows the segregation of a very rare

disease that is completely penetrant. The affected individuals are shaded.
Also shown are the genotypes for two different RFLP markers. The A locus
has alleles A1 and A2, and the B locus has alleles B1 and B2.

(a. 5 pts) What is the pattern of inhertance of the disease trait in this
pedigree? |
/’\uﬁ\“ Do

(b. 5 pts) Does the RFLP marker A appear linked or unlinked to the
disease locus? If it appears linked, then which allele of this marker
segregates with the disease in this pedigree?

No

(c. 5pts) Does the RFLP marker B appear linked or unlinked to the disease
locus? Ifit appears linked, then which allele of this marker segregates
with the disease in this pedigree?

\/es - B2 is Teavelling Wl clsease allele

(d. 5pts) Circle any individuals in whom a crossover between the linked
marker and the disease locus is revealed by the genotypes of their children
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B1 81
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B1B)
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ase |
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/s
|
%
N

B1 B1
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6. Imagine an operon in E. coli that is required for synthesis of the

vitamin thiamine. The genes for thiamine synthesis are controlled by a
transcriptional activator that binds to a DNA site in the promoter to turn on
transcription. Thiamine supplied in the medium binds to the activator
protein and prevents binding to the DNA site and thereby turns off
expression of the operon. You have isolated two new mutants in this
operon: 1) p-is a mutation in the activator binding site that causes
expression to be uninducible; and 2) act® is a mutation in the gene for the
activator protein that prevents binding to thiamine and causes constitutive
expression.

(a. 5 pts) An F’ carrying the entire operon with a p- mutation is
introduced into a wild type strain. Will expression of the operon be
regulated, uninducible, or constitutive?

fes,

(b. 5 pts) An F carrying the entire operon with a act® mutation is
introduced into a wild type strain. Will expression of the operon be
regulated, uninducible, or constitutive? :

Cj)ngi’.

(c. 10 pts) The gene for the activator protein shows 20% linkage by P1
cotransduction to the promoter for the operon. A p- mutant is infected with

P1 phage grown on an act® host. Transductants that can express the
operon are selected. What fraction of these transductants will express the

operon constitutively?

207



QU\&S toon b omithed

8. To investigate sex determination in the mouse you collect from your
colleagues a set of strains that are genotypically XX but phenotypically
male. You also obtain another set that are genotypically XY but
phenotypically female. You are pretty certain there must be a mouse Sry
gene that specifies male development on the Y chromosome. You have ten
molecular markers available to you along the Y chromosome.

1 2 3 4 5 6 7 8 9 10

0
J




You notice that many of the XX male strains contain translocations that
attach part of the Y chromosome to the end of an autosome. You prepare
DNA from the XX male and XY female strains, make Southern blots, and

hybridize them to each of the Y marker probes. In the following table +
signifies that the marker is present in the strain and - designates that it is
absent. '

Y CHROMOSOME MARKERS
1 2 3 4 5 6 7 8 9 10

STRAIN
XX male

A + + + - - - - - -

B + + - - - - - - - -

C + + + + - - . - - -
XY female .

A - - - - + + + + + +

B + - - - + + + + + +

C + - + + + + + o+ + +

D + + + + + + + + + +

(a. 10 pts) Are these data consistent with an Sry gene on the mouse Y
chromosome? If so, to which genomic region does it map?

2

\'/CL(Jf b om: ﬁf’é\



9. (a.5 Pts) A recessive allele for microcephaly has a frequency q = 0.001
in a population in Hardy-Weinberg equilibrium. What is the expected
frequency of microcephalic individuals in this population?

{ w10

(b. 5 pts) Mutations to produce new alleles for microcephaly occur at

frequency i = 108, If the current frequency of microcephaly was
established during human evolution when the fitness of

individuals was zero but there was a selective advantage for individuals
hetmmolt:sformcmcephaly , what was the value of the heterozygous
advantage h?

Awon
M |
%2: k/,S S = '
h= ["ziﬁ&'g

(c. 5 pts) In modern times say that the fitness of microcephalics has
increased to 0.25 and the heterozygous advantage has become zero.
Assuming that these conditions hold for many centuries, what will the
steady state allele frequency for microcephaly eventually become?

S:— . 35 /= UV/}/; - ’{g,\ /O“‘"{
h=o b

(d. 5 pts) What is the inbreeding coefficient F for a second-cousin mating?

‘/G‘f

14



(e. 5 pts) Given that in the general population the frequency of second-
cousgin matings is 0.016, compute the fraction of microcephalics whose
parents are second cousins.

Dove 417 2 cus?



