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(1) promoter (3) terminator (5) translation stop codon (7) 3’-untranslation region
(2) transcription start site (4) translation start codon (6) 5’-untranslation region (8) coding region
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6. HAMET 5535 : (12%)
(1) hnRNA (3) peptidyl transferase (5) replisome
(2) lagging strand (4) polyribosome (6) spliceosome

7. In guinea pigs, the allele for black fur (B) is dominant over the allele for brown (b) fur. A black guinea pig is crossed with a brown
guinea pig, producing five F1 black guinea pigs and six F1 brown guinea pigs. (10%)
(1) How many copies of the black allele (B) will be present in each cell from an F1 black guinea pig at the following stages: G1, G2,
metaphase of mitosis, metaphase I of meiosis, metaphase 11 of meiosis, and after the second cytokinesis following meiosis? Assume
that no crossing over takes place.

(2) How many copies of the brown allele (b) will be present in each cell from an F1 brown guinea pig at the same stages? Assume that
no crossing over takes place.

8. Match each term (1-8) with its correct definition (A-H). (8%)

Term Definition

phenocopy A | The percentage of individuals with a particular genotype that express the expected phenotype
pleiotrophy B | A trait determined by an autosomal gene that is more easily expressed in one sex

polygenic trait C_| A trait determined by an autosomal gene that is expressed in only one sex

penetrance D | A trait that is determined by an environmental effect and has the same phenotype as a genetically

determined trait

A trait determined by genes at many loci

The expression of a trait is affected by the sex of the parent that transmits the gene to the offspring
A gene affects more than one phenotype

The genotype of the matemnal parent influences the phenotype of the offspring

sex-limited trait
genetic maternal effect
genomic imprinting
sex-influenced trait
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9. In the pearl millet plant, color is determined by three alleles at a single locus: Rpl (red), Rp2 (purple), and rp (green). Red is dominant
over purple and green, and purple is dominant over green (Rp1 >Rp2>1p). Give the expected phenotypes and ratios of offspring
produced by the following crosses: (10%)

(a) Rpl/Rp2 x Rpl/rp  (b) Rpl/rp x Rp2/rp (c) Rpl/Rp2 x Rpl/Rp2  (d) Rp2/rp x rp/tp  (e) p/rp * Rp2/Rp2

10. (12%, 3% each)
(1) The subtypes of Influenza virus A are divided on the basis of 2 proteins,

hemagglutinin (HA) and neuraminidase (NA), pleases explain the similarity and 4, Rl et
. . . -ty
difference HSN8 and HSN2 according to the most updated news in Taiwan? {/7 R 5 S V s W RS
(2) Dose influenza virus belongs to retrovius (according to its life cycle)? Why? / 4 \ Tt 7 N 4 e
4 % .

(3) There are two types of H5SN2, the new and old ones. What does that mean?

(4) In 2009, there was a new strain of HIN1 Influenza (called swine flu) arisen from
the reassortment of genetic material from avian (&), swine (pig), and human
viruses. As we know, most humans are not easily infected by avian influenza. How
then do DNA sequences from avian influenza become incorporated into human
influenza?
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I1. A geneticist harvested an ear of open pollinated corn and examined the kernels. She found that most kernels were yellow but a few
kernels with purple spots, as shown here. Give a possible -~
explanation for the appearance of the purple spots in these
otherwise yellow kernels, accounting for their different

sizes. (10%) BRAAH e




