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1.

In garden peas, the allele for tall plants (D) is completely dominant to the allele for dwarf plants
(d) and the allele for violet flower color (W) is completely dominant to the allele for white flower
color (w). In a cross between a tall violet plant, with the genotype DDWw, and a dwarf white
plant, what phenotypic ratio of the progeny would be expected from this cross?

(A) All tall violet

(B) 1 tall violet: 1 dwarf violet

(C) 1 tall violet: 1 tall white: 1 dwarf violet: 1 dwarf white

(D) 1 tall violet: 1 tall white

(E) All dwarf white

. Which of the following best explains how mutations in DNA can result in the expression of a

new phenotype?

(A) A different polypeptide is produced.

(B) The polarity of tRNA becomes the opposite of that of DNA.
(C) Nucleic acids are methylated.

(D) The gene is now read in the 3° to 5° direction.

- (E) Eukaryotes and prokaryotes have similar ribosomes.

. in a given population, 1 out of every 400 people has a cancer caused by a completely

recessive aliele, b. Assurhing the population is in Hardy-Weinberg equilibrium, which of the
following is the expected proportion of individuals who carry the b allele but are not expected
to develop the cancer?

(A) 1/400 (B) 19/400 (C) 20/400

(D) 38/400 (E) 380/400

. RNA is thought to have played an important role in the evolution of life for which of the

following reasons?

I. It occurred in great quantities on early Earth.

ll. It can self-replicate via a complementary chain.

lii. It can catalyze some cellular functions.
(A) 1 only (B} 1l only (C) il only
(D)l andll (E) land ill

. When DNA is extracted from cells of E. coli and analyzed for base composition, it is found that

38 percent of the bases are cytosine. What percentage of the bases are adenine?

(A) 12% (B) 24% (C) 38%
(D) 62% (E) 76%
. In vascular plants, DNA is contained in which of the following?
I. Nucleus
Il. Chloroplast
I1l. Mitochondrion
(A) | only (B) Il only (C) I and 1l only
(D) Il and i only (E) 4, 1, and Ili
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7. When DNA replicates semiconservatively, which of the following is true of each daughter DNA
molecule?

(A) Both strands are newly synthesized.

(B) One strand is newly synthesized, whereas the other is a strand from the parent DNA
molecule.

(C) Both strands are the original strands of the parent molecule.
(D) One strand has more AT-rich regions than the other strand has.

(E) The newly synthesized strands are more susceptible to melting and renaturation than the
parental DNA strands are.

8. The cDNA fragment that includes the ricin gene is 5.7 kilobases. If the entire fragment codes
for the ricin polypeptide, the approximate number of amino acids in the polypeptide would be
(A) 17,100 (B) 5,700 (C) 2,500
(D) 1,900 (E) 570

9. Which of the following is a reason that geneticists use mitochondrial DNA (mtDNA) to study the
relatedness of animal populations?

(A) mtDNA mutates at a slower rate than nuclear DNA.

(B) mtDNA is passed from mother to child and is free from recombination that occurs between
pairs of chromosomes.

(C) There are few single nucleotide polymorphisms in the hypervariable, noncoding regions.
(D) All mitochondrial proteins are coded for by mitochondrial genes.

(E) Alarge percentage of the mitochondrial genome codes for proteins, and thus the majority
of retained mutations are neutral.

10. A DNA strand with the sequence 5' CGATTG 3' would be complementary to the sequence
(A)5' GCUAAC 3
(B)5' GCTAAC 3'
(C)5' GTTAGC 3
(D)5' CAATCG 3'
(E)5' CUUTCG 3'

11. The mechanisms contribute to genetic variation include

L. random fertilization Il. Crossing over ill. Independent assortment of chromosomes
[V. Epigenetic control of gene expression V. gene silencing by small RNAs
ALV B) 14, I, 1 (C)yLIL v

DOYL I, IV, Vv E)LIH IV, V

12. The production of different mature mRNAs from the same primary transcript by joining
different combination of exons is called
(A) DNA rearrangement
(B) DNA recombination
(C) Alternative splicing
(D) microRNA processing
(E) Ribozyme
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13. The is an orderly diagram of a family’s relevant genetic feature, extending through
as many generations a possible.
(A) linkage map
(B) pedigree
(C) karyotype
(D) syntenic block
(E) genome

14. The specialized terminal structures on eukaryotic chromosomes that ensure the maintenance
and accurate repiication of the fwo ends of each linear chromosome is
(A) telomere
(B) telophase
(C) centromere
(D) centriole
(E) topoisomerase

15. Which of the following is correct for the X-chromosome inactivation
l. it happens in the female mammals
Il. it is mediated by a specific long non-coding RNA (IncRNA), Xist.
lll. the cause of Barr bodies in male mammals
~IV. it occurs at the early stage of development o
(A) 1 n (B)land !l | (C)1, 11, and NI
(D) 4, 1, 11, and iV (E) I, Il, and IV

16. Which of the following is NOT a post-transcriptional mechanism for controlling the gene
expression
(A) heterochromatin formation
(B) miRNA-mediated gene silencing
(C) alternative splicing
(3) RNA modification
(E) none of above

17. Tripioid organisms usually result from
(A) the union of haploid and diploid gametes.
(B) unequal disjunction during embryogenesis.
(C) propagation of fused cell lines.
(D) fusion of three gametes simultaneously.
(E) Both B and D.

18. Which of the following molecules CANNOT be found near the replication fork?
(A) Helicase (B) DNA polymerase (C) Primase
(D) Okazaki fragments (E) spliceosome

19. The polarity of RNA synthesis is
(A)5't0 3 (BYS'to 2 (C)3'to &
(D) both 5'to 3' and 3'to &' (E) depends on the polarity of template DNA
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20. Which of the following is INCORRECT regarding the CRIPSR mechanism

(A) a region in many bacterial genomes that contains clustered regularly interspaced short
palindromic repeats

(B} it confers immunity to viral infection
(C) it requires RNA molecules as the guide for targeting to specific sites

(D) it has been exploited for genome editing of higher organisms
(E) none of above

—

= EFIRE (M4 5% 40 F)u m: Bsnz "FEEMELE ) REEBEAEL

1. epigenetics

2. linkage

3. recessive allele

4. codominance

3. genomic imprinting

6. 5UTR

7. operon

8. balancer chromosome
9. orthologs

10. nonsense mutation
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