I & T XK 2 @m HBH O

(2)

B

Armes RHEBH R (50 mmtumme s sEn
iﬁ‘. 1'% %E‘ R Aol H_.i__EE_}'_E SRTER Y [ERH%] AER

L filling blank {2 points each)
{1-5) For each of the following pardal diploids indicate whether - palactosidase

(1)

(3)

(4)

(5)
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41

(10) A woman who Is bload type A and a man who is blood type B have a child

s

formadoen is inducible or constitutive.
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DNA exiracted from a fungus is found 10 be a standard Watson-Crick helix. It
containg 35% adenine. What is its cytosine content (in %)

Using somatic cell hybridizadon, a number of cells having a parvcular human
enzyme were generated. Five of these cell lines had human chromosomes; { A}
4.9,11;(B)2,7,11,21;(C} 4,9,11,17,21;(D1 1, 2, 11, 18; (E) 4, 11, 15. On
which chromosome is the gene for this enzyme located?

Let us assume that we are trying te idendfy the genes involved in a deletion,
Crosses o lines homozygous for recessive mutants at genes ¢ and f gave
offspring that were mutant, while crosses to lines homozygous for recessive
mutanis at genes g and A yielded wild-type progeny. Which genes are
missing in the deletion?

In a series of 94075 babies born in a pardcular hospital, 10 were
achondroplastic-dwarfs (an autosomal dominant condition). Two of these ten
had an achondreplastic parent, The other 8 babies each had two normal
parents. What is the apparent mutation rate ar the achondroplasia locus?

that is blood type O, What is the genotype of the woman?
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1} Interphase is a peried corresponding to the cell cycle phases of {a) mitosis,
(b} 5, (¢} G1+5+G2, (d) GI+5+G2+M, (e) none of above.

2) Chromatids joined together by a centromere are called (4} sister chromarids,
(b} homologs, (¢) alleles, (d) bivalents, {e) tetrads.

3} Mitosis and meiosls always differ in regard to the presence of {a) chromatids,
{b} pairing of homalogs, (¢} bivalents, (d) centromeres, (&) spindles.

4) The standard Waltson-Crick model of DNA favored ar bigh humidity and in
sution. {a) A-form, (b B-form, (¢} D-form, (d) Z-form, {e) none of the above,

5) The horse, Eguus caballus, has 64 chromosomes; the donkey, Egquus arinus. has
31 pairs of chromosomes. How many chromosomes does the hybrid mule
have? {a) 31 (b) 32 {c) 63 (d}) 64 (g) 126.

6) If' a rare genetic disease is inherited on the basis of an X-linked recessive gene,
one would expected to find the following: (a) alfected fathers have 100 percent
affected sons, (b) affected mothers have 100 percent affected daughters, ()
affected fathers have 100 percent affected daughters, {d) affected mothers havg
100} percent affected sons, (e} none of above,

7) The somadc dssue of a species of mammal has 20 chromosomes, Whalt 15 the
least linkage groups expected to be? (a) 5, () 10, {¢) 15, {d) 20, {e} 40.

8) If a genetic disease is inherited on the basis of an autosomal dominant gene,
one would expect o find the following: {a} affecred fathers have onty affected
children, {b) affected mothers never have affected sons, {(¢) If both parents are
affected, all of their offspring have the disease, {d) If a child has the disease,
one of his or ber grandparents also had the disease, (2) none of above.

91 If a genetic disease is inherited as an autosomal recessive, one would expect
find the following: {a) Two affecred individuals never have an unaffected child,
(b} Two affected individuals have affected male offspring but no affected
fernale children, (¢} If a child has the discase, one of his or her grandparents
will have had iv, {d) in a marriage between an affected individual and an
unafiected one, all the children are unaffected, (e) none of abave.
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{10) Which of the following statements is not trae for a disease that is inherired ag
rare X-linked dominant? (a) all daughters of an affected male will inherit the
disease, {(b) sons will inherit the disease only if their mothers have the disease,
(c) both affected males and affected females will pass the trait to half the
children, (d) daughters will inherit the disease only if their father has the
disease.

{11} Purebred does not imply (a) absence of mutations {b) homozygosity (¢} a
recognized breed free of genetic contributions from outside stock for many
generations {d} a lineage established by registration records (e) producing the
same phenotype and only that phenotype generation after generation.

(12) Mutations are {(a) caused by genetc recombinatont, (b) heritable changes in
genetic information, (¢} caused by faully transcription of the genetic code, (d}
usually but not always beneficial to the development of the individuals in which
they occur, {e) can be induced by individual needs

(13} The first stage of genetic recombination according to the Holliday model is {a
the G1 stage, (b) chromosome attachment, () branch migration, {(d) recognitio
and alignment, (e) strand invasion,

po

{14) The total amount of DNA in the hapleld genome of any crganism is {a) its
karyotype, (b} its C-value, (¢} its Cotl/2 value, {d} an indicaton of its structural
complexity, (g) all of above

1. Shart essay

1. In a garden variety of squash, disk-shape fruit, I is dominant over its allele
sphere-shape fruit {d). Also, white fruit color, W, is dominant over its allele
yvellow fruit (w). Assume that these genes are on separate chromoesomes. What
kinds of fruit {phenotypes) will be produced when a plant with the genotype
DdWw is crossed with a Ddww plant? What is the expected frequency of each

phenotype? (& points)

1. Retinoblastoma is.caused by inactivation of a regulatory gene that normally
holds cell division in check, what would be the likely phenotype (norinal or
malignant) of a hybrid between a retinoblastoria cell and a normal cell? Whyt (6
points)
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3. The complementation data shown in the following table are observed. The
numbers refer to particular mutations. The symbols + and - indicate that the o
mutatons do and do not complement, respectively. How MANy genes are
represented? Assign the mutations to the genes. (6 points)

Murants

1 2 3 4 5 b 7
1 - + + + + + -
2 - + - + + + ;
3 - + + - +
4 - o+ + +
5 + +
6 - +

i

4. The synthesis of f-galactosidase can be inhibited by growing E. coli in glucose-
containing media. cAMP is involved in this process. (a) Do v think the
concentraton of cAMP will increase or decrease when barteria are Zrown in
the presence of glucose? (b} Explain how does cAMP influence the synthesis of B
galactosidase, with one or two sentences. (4 points)

> Amutant E coli cell has an aminoacyl-tRNA synthetase thar should attach the
amine acid phenylalanine to irs t(RNA {tRNAPDE), At the elevated temperatre o{
420C, that (RNA instead attaches the aming acid arginine. What cogseguence
would this have for the proteins that cell tnakes ar the elevared lemperature?
Would this affect the functon of these proteins? Why, or why not? {6 points)

6. In peanuts, the plant may be either "bunch” or "runner.” Two different strains bt

peanut, ¥4 and G2, in which "bunch” occurred were crossed with the following
resnls;

¥d bunch X V4 bunch —-=> 3!l bunch
GZ bunch X G2 bunch -—-<= all bunch
The two true-breeding strains of bunch were crossed in the following way:
V4 bunch X G2 bunch ----> F1 runner
F1 X F1 —> F2 % runner : 7 bunch

What is the genetic basis of the inheritance pattern of runner and bunch in the
E21 (& points)
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7. A mutaton prevents the synrhesis of substance Z and resulis in the
accumulation of large amounts of substance R, which is normally present in only
very small amounes. What can probably be said about the relation between R
and Z and about the gene product inacdvated by the mutation? (6 poinis)

&, Within a certain group of house cals, the males are either black or yellow;
females are black, tortoise-shell pactern, or yellow. Assuming coat cotor in cats
is X-linked, explain the following:

one-half of the females produced by a certain kind of mating are tortoise-shell
and one-half are black; one-hailf of the males are yellow and one-half are black,
What ¢olors are the parental males and females in this kind of mating?

ancther kind of maang produces progeny in the following proportions: 154
yellow male, 1/4 black male, 174 1onoiseshell female. What are the genotypes
of the parental males/females in this kind of mating? {§ points)




