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1. Hyperventilation is the state of breathing faster and/or deeper than necessary to
* meet the body’s needs. Explain why hyperventilation reduces the CO; content of
blood, but does not significantly increase the amount of O, available to tissues.

2. Endocrine disruptors, such as environmental estrogens from nature or man-made -
resources, are chemical substances that can interfere with synthesis, secretion,
t.ranslﬁ'brt, b‘ind'ih:_g-,' _act.ion or elimination of natural hormones in the body that are

| reSponsi‘Ble for the m_aintenér_lce of homeostésis,_ _reprdduction, development,
and/or behavior. Design an experiment using the model sYstém of your choice to
investigate whether the new com_p_qund_}(_ _t_hat you synthcsized is an 'endocrinc

3. Deﬁne G—prot i 'coupled receptor (GPCR) and address in detail the 1mportance of
GPCR signaling from the physiological point of view.

4. Describe in detail the molecular mechanism for regulating cell cycle of
mammalian cells. Include in your answer the cell cycle check point regulators and

specify where and how these regulators work?

5. Itis estlmatcd that the error rate of DNA synthesm is of the order of 10 10 per

nucleotide mcorporated Explam the mechamsms used by the cells to achieve the
: fidelity of DNA rephcatron o : S

6. Would you agree mth' the followmg statements'? The dlSCOVCI'y of RNA
mterference - gene_ sﬂencmg by double- strande:d RNAs has led to the
mderstandmg of the ¢ mplexrty of pnsttrmscnpnonal gene regulation. These
double~_st_randed RNAS_ mcludmg siRNA and miRNA use the same mechanism to
achievertheir functional roles in organism. Why or why not?

7. Give two of the ekpedmental approaches you would use to detect or analyze a

gene product, in mRNA and protein level respectively, from cells, tissues or

OTganisms.
8. Avian flu virus and Enterovirus 71 have been endemic in some areas around the

world recently. There are numerous viruses of different families existed in various

organisms. What are the general features of the virus?
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In the late 1990s, scientists in China discovered several intriguing fossils of
125-million-year-old angiosperms. These fossils, now named Archaefructus
liaoningensis and Archaefructus sinensis, display both derived and ancestral traits.
Archaefructus sinensis, for example, has anthers and also has seeds inside closed
carpels but lacks petals and sepals. In 2002, scientists completed a phylogenetic
comparison of A. sinensis with 173 living plants. The researchers concluded that
Archaefructus may belong to the earliest-diverging group of angiosperm known.
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