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~ Abscisic acid (ABA, % f%), a stress hormone, can be induced by many environmental stresses.
Please describe as many as possible the effects of ABA in plant physiology. ( 10 %)
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~ Most energy products (such as ethanol and biogas) are all produced via anaerobic metabolism.

Please answer the following questions concerning anaerobic metabolism. (% 6 4*)

(1)Describe what anaerobic metabolism is and what the major metabolic pathways of anaerobic
metabolism are. (2 ~)

(2)Describe the major differences on metabolism when it is under aerobic and anaerobic conditions.
(2~)

(3)Describe at least four typical end metabolites produced from anaerobic metabolism. (2 4)

~ The regulation of metabolism is usually strongly dependent on enzyme regulation. Please describe
the types of enzyme regulation in terms of protein level and genetic level as well as the mechanism
involved in each type of enzyme regulation. (8 %)

~ Biorefinery is a current trend of biochemical production. Succinic acid is one of the most popular

target chemicals of biomass-based biorefinery. Your boss has assigned you to develop a biorefinery

process that could be used to produce succinic acid. You have an effective microbial strain that is
able to produce succinic acid from sugar. However, to reduce the production cost, you will need to
use agricultural wastes (containing lignocellulosic materials) as feedstock, while directly using
purchased glucose as substrate is not allowed. Please give a detailed plan on how to establish this

process. The plan should include the following aspects : (= 11 4)

(1)What is the main composition of lignocellulosic materials? (2 %)

(2)How to obtain fermentable sugar from agricultural wastes via biological/enzymatic approaches?
What are the enzymes involved in saccharification of lignocellulosic feedstock? How do these
enzymes function? (3 %)

(3)Following (2), if your boss does not allow you to use commercial cellulases, what would be
your strategy to attain or develop those enzymes? (2 %)

(4) How will you design your bioprocess capable of converting agricultural wastes into succinic
acid? What are your strategies to reduce the enzyme cost and operation cost? (4 % )
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