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Section I (Plant Biochemistry) (50 points)
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I) Explain how the following statement is true:
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Part I  (Plant Biochemistry) (50 points)
اجب عن جميع الاسئلة فى كراسة الاجابة ووضع خط اسفل المعلومات المطلوب اضافتها فى الفراغات الناقصة
I) Suppose that sterilized seeds of 2 plant species (A) Faba bean (legume) and (B) wheat (non legume) were germinated and grown in pots filled with same sterilized agricultural soil.                                                                        
a) Which of these 2 plants (A or B) will form nodules and has nitrogenase activity? Why? Answer should not exceed 3 lines                                                                                               (7 marks )
Non of  the 2 plants will form nodules and hence no notrogenase activity can be detected. The legume plant will not find any Rhizobia because of soil sterilization. Wheat plants do not form nodules even in presence of rhizobium.
b) Do we expect to detect any nitrogen in tissues of any of these 2 plants (A or B)? Why?                                                                                          Answer should not exceed 3 lines                                                                                  (7 marks )
For sure there will be organic and inorganic nitrogen in tissues of the 2 plants. The two plants gained their nitrogen from soil by uptake and assimilation of nitrate or ammonia from soil.
II) Complete the missing information

a) Two of the important common features between Carbon, Nitrogen , Sulphur , and P metabolisms are: :                                                                                                                             (4 marks )
i. N, S, and P as in case of C,  only enters from environment into all organisms of all trophic levels through green plants 
ii. N, S, and P as in case of C,  need reduction and ATP provided directly or indirectly from photoreactions taking place inside chloroplasts by sunlight energy.

b) Ammonia is assimilated into amino acids by 2 pathways:                                                    (4 marks )
i. The first is through Glutamate synthase cycle driven by sequential action of 2 enzymes  named glutamine synthetase (GS)  and glutamate synthase (GOGAT).  
ii. The second is through .... direct reductive ammination .... of a-Ketoglutaric acid by the enzyme glutamate dehydrogenase (GDH). 
c) The first amino acid formed from ammonia assimilation  is ...glutamic acid... and then other amino acids are formed from it by the process known as... Transamination...                         ( 2 marks )
d) Reduction of nitrate (uptaken from soil) to ammonia takes place in a two-step process . The first step takes place in the ….cytoplasm ....... of the cell and catalyzed by enzyme ...... Nitrate Reductase.......  to produce ….NO2 .......... , while the second step takes place in the ...... plastids of the cells .,.. and catalyzed by enzyme ….. Nitrite reductase ......  to produce ammonia,  (5 marks )
e) Animals obtain their needs of nitrogen, sulfur and phosphorus in the form of  ……. organic biomolecules of these elements ……..  through …… eating plants or other a nimals … (2 marks )
f) The 2 amino acids containing sulphure are ..... Cysteine and methionine .... and the two amides are ..... glutamine and asparagines.....                                                                                        (4 marks )
g) Assimilation of sulphate uptaken from soil into organic sulphur containg compounds takes place in two main steps:  a) the first needs ATP and is known as .... activation ...process  by the aid of 2 enzymes ...  ATP sulfurylase and ATP kinase .... b) the second is known as .... Reduction ....process which require NAD(P)H to take place.                                                              (4 marks )

h) Metabolism in all life forms is regulated and controlled by controlling enzyme activities through a)..control of enzyme concentration... , b) ....enzyme compartmentalization..., c) ... enzyme covalent modification ... , and d) ..feedback inhibition of enzymes ........                                                            (4 marks )
i) Carbon metabolism is related to all other metabolic aspects in that carbon metabolism is necessary to provide .1) ...Energy in the form of ATP.... ,  2) ...reductant in the form NAD(P)H2 .....and   3) ...Crbon skeletons.......                                                                                                         (3 marks ) 
j) In assimilation of phosphate into phosphorylated organic compounds in plant cells, the main entry point occurs during formation of .....ATP ..... in a process called ... phosphorylation ... that place in .... chloroplast ... depending on light or in .....mitochondria ... independent on light.     (4 mar ks )
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