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i (15%) 1 What ix the cell eycle?  The proliferation of lung cancer cells is inhibited fr vitrp
! epigallocatechin gallate (EGCG), which can also induces the apoptosis of these cells,

: EGCG-inhibited cancer cells have nuch higher proportion of Gl phage than the contral
and the control of the ezl cyele,

(a} explain how BGCG arrests cancer cells in the 3] phage?

(b) explain how EGCG induces the apoplosis of lung cancer colis?

by a green tea caiechin, {-)

{10%} 2. There are {hree types of muscle cells, including zkeletal muysele cells,
Contractions of these muscie cells are intervated by the parasympathetic ma
neurotransmitter for chemical synapse,

(a) Explain why the same Ach malecules seereted from the vagus nerve can cause skeletal muscis and smaoth muscle of the
stomach to contract but cardiae muscle 1o relax.
{b} Compare the differences of contraction berween skeletal muscle cells and smaoih muscle cells

(10%) 3. Whal are cotranslational import and posttranslational impont?  Which waya of translational import are

proteins, acid phosphatase (3 tysosomal prokeing, cytochrome oxidase {a mitnchondrial protein) and urate oxidase ia
peroxisomal prolein}?

{ 3%) 4. How (o prove that DNA replication is semiconservative?

(10%) 5. Each of the following processes is associnted with one or ihore specific evkaryatic organetles.  In each case, identify the
organelle or orpanelles, and suggest one advantage of confining {he procees to the otganells or organsiles.
{a) B oxidation of fatly acids
{b} biosynthesis of cholestorol
fc) biosynthesis of insulin
(d) N-linked glycosylation of membrane proteins
{2} hydroxylation of xenobiotics

(10%]) 6. A cross is made between a plant that has blue iluwers and purple seeds to a plant with white flowers and green sesds,  The
following results were oltained:

F1 generation: all offspring have blue flowers with purpie seeds
F2 generation: 103 blue flowers, purple seeds
4% blue flowers, preen secds

44 yellow flowers, purple seeds Yk :é? ﬁ: ﬁ -&it ﬁ
104 white flowers, green seeds -% '
Tetal: 300
Slart with the hypathesis that blue Aowers and purple seeds are dominant traits and that the pwo Eenes are azsorting
independently, Calculate a chi square value.  What does thiz vahue mean with regard 10 your hyputhesis?  If vou decide 1o

reject your hypothesis, which aspect of the biypothesis do you think is incomrect {i.e. blue flowers and purple seeds are
dominant traits, or the idva that the two BeNes are assorting independently)?
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(30%} 7. A diploid cell contains three pairs ef chromosomes designated 4, B, and €. Fach pair contains & inaternal and a paternal

member (.4, 4" and A”, ele). Usin g these designations, demonstrate your understandin g of mitasis and meioais by

drawing chromatid combinations in response 1o the following questions. Be sure to indicate when chromatids are paired as 4

result of replication andfor synapsts.

(%) In mitogis, what chromatid combinationgs) will be present during metaphase? What combinations(s} will be present at
each pole at the completion of anaphase?

(by During meiosis I, asswming no £rossing over, what clhiromatid combination{s) will be present at the completion of
prophase? Draw all possible Alignments of chromatids as migration beging doring carly snaphase.

{c} Are there any possible combinations present during prophase of meiosis 11 ather than those that you drew in (b)? If
so,draw them.  Ifnot, then proceed to (d),

Flow vytometric analysis indicated that
- Aceording to the signal transduction

cardiac muscle cells and smooth myscle celia,
tor neurons whicl secrets acetyleholine (Ach), a

far the following
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(d). Draw ali possible combinatiens of chromatides during the early phases of anaphase in meiosis [1.

(&) Assume that during meiosis [ none of the ' chromosomes digjoin at metaphase, but they separate into dyads {instead of
monads) during meiosie 1. How would this change the alighments that you constructed during the anaphase stages in
meiosis [ ard 117 Draw them,

() Assuma that each gamete regulting from (g) participated in fertilization with & normal haploid pamete.  What
combinations will result ? Whal pereentage of zygotes will be diploid, conitaining one parentaf and one materpal
membrane of each chromosome pair?

’[1{}%} 8, Duroc Jersey pigs are lypically red, bul a sandy variation is also sesn.  When two different varietios of true-breeding
sandy piga are crossed (o each other, they produce F! offspring that are red.  When these F1 olfepring are crossed to sach
other, they produce red, sandy, and white pigs in a 9:6:1 ratio. Explain this patter of inheritance.
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