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1. Given that an estimate of a certain knowledge piracy rate function as follows: 2]
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(a) Please find and explain the rate of change of PR(t) over time t. g} |

[10 points] &

(b) Given everything else unchanged, how, long would it take to allow the piracy rate ki

grows over 100 times? Please use calcllus technique to solve this problem.
[10 points]

2. Suppose that a certain government policy for preventing knowledge piracy is implemented,
and given effective rate function is as follows:

3
2t +5

EF(f) =

(a) Please find and explain the rate of change of EF(t) over time t.

[10 points] | ‘
(b) Given everything else unchanged, how long do you think would cut down this piracy

rate to 20%? Please use calculus technique to solve this problem.

[10 points]

3. If given the two functions as above, do you think our government is capable of cutting that
particular knowledge piracy rate in half at any given time? When if so? Why not if
otherwise? Please use calculus technique to solve this problem. |
[20 points]

4. Given cost x, the effective rate of implementing a piracy prevention policy as follows:

ER(x) = x%e

(a) What would be the most effective cost x to boost the ER(x) rate at its top?
[20 points]

(b) Given all costs, what would be the best x to allow the aggregate ER(x) rate to be
around 80%? (Please use integration technique here )
[20 points]
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(—). Astwood JD. Leach JN. Fuchs RL. Stability of food allergens to digestion in vitro. !K
Nature Biotechnology. 14(10):1269-73, 1996. R
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An integral part of the'safety assessment of genetically modified plants is %
consideration of possible human health effects, especially food allergy. Prospective testing ' ig
for allergenicity of proteins obtained from sources with no prior history of causing allergy ' &
has been difficult because of the absence of valid methods and models. Food allergens Y
may share physicochemical properties that distinguish them from nonallergens, properties
that may be used as a too! to predict the inherent allergenicity of proteins newly
introduced into the food supply by genetic engineering. One candidate property is stability
to digestion. We have systematically evaluated the stability of food allergens that are active
via the gastrointestinal tract in a simple model of gastric digestion, emphasizing the major
allergens of plant-derived foods such as legumes (peanuts and soybean). Important food
allergens were stable to digestion in the gastric model (simulated gastric fluid). For example,
soybean beta-conglycinin was stable for 60 min. In contrast, nonalilergenic food proteins,
such as spinach ribulose bis-phosphate carboxylase/oxygenase, were digested in
simulated gastric fluid within 15 sec. The data are consistent with the hypothesis that food
allergens must exhibit sufficient gastric stability to reach the intestinal mucosa where
absorption and sensitization (development of atopy 4% & #% /) can occur. Thus, the stability
to digestion is a significant and valid parameter that distinguishes food allergens from
nonallergens.
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(b)—18& & K &AM AL ERAIL, ETHRAEFHPEFH ?

(C)h Lk x &P, BMTUME @R . RERBMERHLHBRE—ERLE
allergenicity. %884 2.

(d)food allergens o457 {8 Byiii 3| A& atopy ?
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(=). Bowyer P. Clarke BR. Lunness P. Daniels MJ. Osbourn AE.

Host range of a plant pathogenic fungus determined by a saponin detoxifying enzyme.
Science. 267(5196).371-4, 1995.

Antifungal saponins occur in many plant species and may provide a preformed _
chemical barrier to attack by phytopathogenic fungi. Some fungal pathogens can enzymatlcally
detoxify host plant saponins, which suggests that saponin detgxification may determine the
host range of these fungi. A gene encoding a saponin detoxifying enzyme was cloned from the

cereal-infecting fungus Gaeumannomyces graminis. Fungal mutants generated by tgrgeted
gene disruption were no longer able to infect the saponin-containing ho.sft oats but retained fu]l
pathogenicity to wheat (which does not contain saponins). Thus, the ability of a hytopathogenic
fungus to detoxify a plant saponin can determine its host range. |
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a ikt & 4 & saponin HATHFE 7?

b.saponins (£ %) A#h#— XK BAEMBE —RARMAEY 7 FRALRY
£ k. |

c.fungi ## saponin detoxification % ¢y B &9474 ?

d.a gene encoding a saponin detoxifying enzyme % clone iR, R84 %%
ERfeeiiele ? ‘
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(=). Perl A. Lotan O. Abu-Abied M. Holland D.

Establishment of an Agrobacterium-mediated transformation systei for grape (Vitis

vinifera L.): the role of antioxidants during grape-Agrobacterium interactions.
Nature Biotechnology. 14(5):624-8, 1996.

Very short exposures of embryogenic calli of Vitis vinifera cv. Superior Seedless -
grape plants to diluted cultures of Agrobacterium resulted in plant tissue necrosis and.
subsequent cell death. Antibiotics used for Agrobacterium elimination or as plant selectable
markers were not responsible for this necrotic response. Rather, cell death seemed to be
oxygen-depsndent and correlated with elevated levels of peroxides. Therefore, we studied
the effects on necrosis of various combinations of antioxidants during and after grape-
Agrobacterium cocultivatior. The combination of polyvinylpolypyrrolidone and dithiothreitol
was found to improve plant viability. Tissue necrosis was completely inhibited by these
antioxidants while Agrobacterium virulence was not effected. These treatments enabled the
recovery of stable transgenic grape plants resistant to hygromycin. )

(a)Agrobacterium wis] & i% &% grape &9 i ?

(b)=T sa ¥4 Agrobacterium &4 & ATkt L& 7
(c)polyvinylpolypyrrolidone & dithiothreitol 4@ % ?
AAht+EFRARCHAGFTED ? 28R40/ 1A,

(6)& RLM AN, 7T H w4 Bk F iR Agrobacterium & Hetitk ?
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(m). Ma JK. Hein MB. —
Immunotherapeutic potential of antibodies produced in plants.
Trends In Biotechnology. 13(12):522-7, 1995 Dec.

Plants are capable of synthesizing and assembling virtually every kind of antibody
molecule, ranging from the smallest antigen-binding domains and fragments, to full-length, an
even multimeric, antibodies. A number of plant hosts can be used, and because this is a :
versatile expression system that can be scaled-up to agricultural proportions, a cheap and
plentiful supply of antibodies could be made available. Immunotherapy is one of the many
potential uses for bulk quantities of antibody. In particular, passive immunotherapy of mucosal
surfaces may be possible, because functional secretory antibodies can be engmeered in

plants.
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(#). Jang M. Cai L. Udeani GO. Slowing KV. Thomas CF. Beecher CW. Fong
~ HH. Farnsworth NR. Kinghorn AD. Mehta RG. Moon RC. Pezzuto JM. »
Cancer chemopreventive activity of resveratrol, a natural product denved from grapes.
Science. 275(5297):218-20, 1997.

Resveratrol, a phytoalexin found in grapes and other food products, was purified and
shown to have cancer chemopreventive activity in assays representing three major stages of
carcinogenesis. Resveratroi was found to act as an antioxidant and antimutagen and to induce
phase Il drug-metabolizing enzymes (anti-initiation activity); it mediated anti-inflammatory
effects and inhibited cyclooxygenase and hydroperoxidase functions (antipromotion activity);
and it induced human promyelocytic leukemia cell differentiation (antiprogression activity). In
addition, it inhibited the development of preneoplastic lesions in carcinogen-treated mouse |
mammary glands in culture and inhibited tumorigenesis in a mouse skin cancer model. These
data suggest that resveratrol, a common constituent of the human diet, merits investigation as
a potential cancer chemopreventive agent in humans. |

a.Science & —@EMeHF 7

b.Resveratrol & 4o {74k ey 7 LB SAEH 7

CRIM BT LA MUY RFLE, THERFRRHRXBRERL—HE ?
d. Resveratrol # anti-inflammatory effect 944 L4+ 7

6. Resveratrol RHF I AILER, RERAHEMELATHNME ?
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