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1.
2.
3.

Natural killer cells (2%)

Recombinant subunit vaccine (2%)

Describe the functions of reverse transcriptase during human immunodeficiency
virus replication and transcription. (4%)

What are the antigenic shift and antigenic draft? (4%) Why antigenic shift and

antigenic draft are so important in infectious disease spreading? (4%)

. Describe the roles of interferons in innate immunity. (4%)

¥ (60%)

6.

Please describe the steps of the B clamp controlling association of core enzyme with
DNA on the lagging strand during DNA replication in E. coli. (10%)

7. Please describe the detailed steps of Homologous Recombination in E. coli. (10%)

8. What is imprinting? How to distinguish it from other types of learning? How

10.

conservation biologists have taken advantage of imprinting in programs to save the
whooping crane from extinction? (10%)

The Nobel Prize in Physiology or Medicine 2016 was awarded to Yoshinori Ohsumi
for his discoveries of mechanisms for autophagy. Use the endomembrane system to
describe this process. (10%)

Why are leaves green? Design an experiment to obtain the action spectrum of
chlorophyll. (10%)
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Table 53.3 Logistic Growth of a Hypothetical Population

(K =1,500)
Popu- Maximum Per Capita Rate Population
lation Rate of of Increase: Growth Rate:*
| Size Increase (K — N) . (K- N) . N (K - N)
(N) (rinst) K inst K inst K
25 1.0 0.98 0.98 +25
100 1.0 0.93 0.93 +93
250 1.0 0.83 0.83 +208
500 1.0 0.67 0.67 +333
i 750 1.0 0.50 0.50 +375
L s
[ 1,000 1.0 0.33 0.33 +333

1,500 1.0 0.00 0.00 0

* R.our-u-d.ed to t%e-—r_‘aea rest whole number.

11. Why is the carrying capacity (K) important in the logistic growth model? Draw a
population growth curve based on this hypothetical data. Note: X-axis is Number
of generations, and Y-axis is Population size (N). (10%)
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BN
10ml & &R E
(0.1Mor1.0M) &k

R (AR

100 ml f%iRE (0.01 M) &k
K e 3

UTFHERLEAMERAGTREE > EHRNSERFRNREGER EH

A BERINRE/ Bk | NaCl KCl1 HCI NaOH
0.01M ®/0.01 M %t -3 mV -6 mV -2mV -3mV
0.1M »m/0.01 M %t -52 mV -57 mV -60 mV -1 mV
1M 7R/0.01 M # -97 mV -99 mV -115mV -2mV

AR BWRREHES

FEAATRA:

12.
(4%)

13.
(4%)

14.

15.

EANTFA > FAMTESETEE LT

AR AT(FR NaOH SN EAT RMERFFIREA ER £ AHE-60mV?

WHRRFEBM(FR NaOH /MNE RRIIERREBBRZAGHFRXNEAEEREL?

GREBEAMBAH RN NAOHEZR=ZHARREEHBLLSIEIA TR LT (%)
RBHEETR 2 REH NS “BANMETFRAEESREBEEM” —3

B (Pt BB ML AT RASMARI - (2B A BB AN BETFRS) (4%)

16.

BB ARLBRATE A e i3 L EA? (4%)




