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undergo reaction, the molecules must overcome this
barrier and therefore must be raised to a higher energy
level. At the top of the energy hill is a point at which de-
cay to the S or P state is equally probable (it is downhill
either way). This is called the transition state. The
transition state is not a chemical species with any signif-
icant stability and should not be confused with a reac-
tion intermediate (such as ES or EP). It is simply a
fleeting molecular moment in which events such as bond
breakage, bond formation, and charge development
have proceeded to the precise point at which decay to
either substrate or product is equally likely. The differ-
ence between the energy levels of the ground state and
the transition state is the activation energy, AG*. The
rate of a reaction reflects this activation energy: a higher
activation energy corresponds to a slower reaction.
Reaction rates can be increased by raising the tempera-
ture and/or pressure, thereby increasing the number of
molecules with sufficient energy to overcome the energy
barrier. Alternatively, the activation energy can be low-
ered by adding a catalyst (Fig. 6-3). Catalysts enhance
reaction rates by lowering activation energies.
Enzymes are no exception to the rule that catalysts
do not affect reaction equilibria. The bidirectional ar-
rows in Equation 6-1 make this point: any enzyme that

catalyzes the reaction S — P also catalyzes the reaction
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ligible. Yet sucrose is a stable compound, because the
activation energy barrier that must be overcome before
sucrose reacts with oxygen is quite high. Sucrose can be
stored in a container with oxygen almost indefinitely
without reacting. In cells, however, sucrose is readily
broken down to CO, and HzO in a series of reactions cat-
alyzed by enzymes. These enzymes not only accelerate
the reactions, they organize and control them so that
much of the energy released is recovered in other chem-
ical forms and made available to the cell for other tasks.
The reaction pathway by which sucrose (and other sug-
ars) is broken down is the primary energy-yielding path-
way for cells, and the enzymes of this pathway allow the
reaction sequence to proceed on a biologically useful
time scale.

Any reaction may have several steps, involving the
formation and decay of transient chemical species called
reaction intermediates.” A reaction intermediate is
any species on the reaction pathway that has a finite
chemical lifetime (longer than a molecular vibration,
~107'? seconds). When the S=P reaction is catalyzed
by an enzyme, the ES and EP complexes can be consid-
ered intermediates, even though S and P are stable
chemical species (Eqn 6-1); the ES and EP complexes
occupy valleys in the reaction coordinate diagram (Fig.
6-3). Additional, less stable chemical intermediates of-
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undergo reaction, the molecules must overcome this
barrier and therefore must be raised to a higher energy
level. At the top of the energy hill is a point at which de-
cay to the S or P state is equally probable (it is downhill
either way). This is called the transition state. The
transition state is not a chemical species with any signif-
icant stability and should not be confused with a reac-
tion intermediate (such as ES or EP). It is simply a
fleeting molecular moment in which events such as bond
breakage, bond formation, and charge development
have proceeded to the precise point at which decay to
either substrate or product is equally likely. The differ-
ence between the energy levels of the ground state and
the transition state is the activation energy, AG*. The
rate of a reaction reflects this activation energy: a higher
activation energy corresponds to a slower reaction.
Reaction rates can be increased by raising the tempera-
ture and/or pressure, thereby increasing the number of
molecules with sufficient energy to overcome the energy
barrier. Alternatively, the activation energy can be low-
ered by adding a catalyst (Fig. 6-3). Catalysts enhance
reaction rates by lowering activation energies.
Enzymes are no exception to the rule that catalysts
do not affect reaction equilibria. The bidirectional ar-
rows in Equation 6-1 make this point: any enzyme that

catalyzes the reaction S — P also catalyzes the reaction
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ligible. Yet sucrose is a stable compound, because the
activation energy barrier that must be overcome before
sucrose reacts with oxygen is quite high. Sucrose can be
stored in a container with oxygen almost indefinitely
without reacting. In cells, however, sucrose is readily
broken down to CO, and HzO in a series of reactions cat-
alyzed by enzymes. These enzymes not only accelerate
the reactions, they organize and control them so that
much of the energy released is recovered in other chem-
ical forms and made available to the cell for other tasks.
The reaction pathway by which sucrose (and other sug-
ars) is broken down is the primary energy-yielding path-
way for cells, and the enzymes of this pathway allow the
reaction sequence to proceed on a biologically useful
time scale.

Any reaction may have several steps, involving the
formation and decay of transient chemical species called
reaction intermediates.” A reaction intermediate is
any species on the reaction pathway that has a finite
chemical lifetime (longer than a molecular vibration,
~107'? seconds). When the S=P reaction is catalyzed
by an enzyme, the ES and EP complexes can be consid-
ered intermediates, even though S and P are stable
chemical species (Eqn 6-1); the ES and EP complexes
occupy valleys in the reaction coordinate diagram (Fig.
6-3). Additional, less stable chemical intermediates of-
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بنام  خداوند جان و خرد

دانشجوي گرامي،  پرسش ها   ر   ا با    دقت و   بردباري     بخوانيد   و    آنچه  از شما    خواسته  شده   را بنويسيد،  نه   هر    آنچه   مي دانيد.  ورقه    امتحاني    شما،  بر  پايه     آنچه   خود   شما    نوشتيد     با   نگرشي علمي   و  برابر   با     آنچه  برازنده      يک  محيط  آموزشي است، تصحيح خواهد  شد.  
دانشگاه ياسوج-دانشکده کشاورزي-گروه علوم دامي

تاريخ امتحان:10/11/1388 ساعت:  09:00 الي 10:00
	امتحان درس بيوشيمي تکميلي (امتحان دوم)
	نيم سال 881 
	مدت: 60 دقيقه

	نام و نام خانوادگي:
	شماره دانشجوئي: 
	دوره کارشناسي ارشد


«يادآوري: پاسخ هاي نادرست نمره منفي ندارد ولي  پاسخ هاي بي ربط نمره منفي دارد»
هر پرسش  2  نمره  دارد
1- سازوکارهاي بيوشيميايي ساماندهي و پايش کافت و نوسازي پروتئين ها  را توضيح دهيد.
2- چگونگي انجام واکنش خودبخودي ايزومراسيون دي​هيدروکسي استون فسفان (DHAP) و تبديل آن به گليسر آلدئيد 3-فسفات  (GAP) را بر پايه معادلات ترموديناميکي واکنش​ها و سرشت ترموديناميکي اين مولکول را بنويسيد. 
3-  چگونگي کنش آنزيم​ها براي انجام يک واکنش در پيوند با دگرگون کردن انرژي آزاد فعال سازي گيبس را بر پايه معادلات سرعت واکنش بنويسيد و روشن سازيد که آنزيم​ها چگونه توليد حالت انتقالي را تسهيل مي​کنند، بدون اينکه سرشت ترموديناميکي مولکول​هاي کنشگر (سوبسترا و محصول) را دگرگون کنند.
4- چگونگي ساماندهي و پايش واکنش​هاي بيوشيميايي سوخت و ساز مولکو​ل​ها در واکنش​هاي زنجيره​اي گليکوليز-گلکونئوژنز و چرخه کربس را بنويسيد.
در پناه خدا، پيروز و بهروز باشيد
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undergo reaction, the molecules must overcome this
barrier and therefore must be raised to a higher energy
level. At the top of the energy hill is a point at which de-
cay to the S or P state is equally probable (it is downhill
either way). This is called the transition state. The
transition state is not a chemical species with any signif-
icant stability and should not be confused with a reac-
tion intermediate (such as ES or EP). It is simply a
fleeting molecular moment in which events such as bond
breakage, bond formation, and charge development
have proceeded to the precise point at which decay to
either substrate or product is equally likely. The differ-
ence between the energy levels of the ground state and
the transition state is the activation energy, AG*. The
rate of a reaction reflects this activation energy: a higher
activation energy corresponds to a slower reaction.
Reaction rates can be increased by raising the tempera-
ture and/or pressure, thereby increasing the number of
molecules with sufficient energy to overcome the energy
barrier. Alternatively, the activation energy can be low-
ered by adding a catalyst (Fig. 6-3). Catalysts enhance
reaction rates by lowering activation energies.
Enzymes are no exception to the rule that catalysts
do not affect reaction equilibria. The bidirectional ar-
rows in Equation 6-1 make this point: any enzyme that

catalyzes the reaction S — P also catalyzes the reaction
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ligible. Yet sucrose is a stable compound, because the
activation energy barrier that must be overcome before
sucrose reacts with oxygen is quite high. Sucrose can be
stored in a container with oxygen almost indefinitely
without reacting. In cells, however, sucrose is readily
broken down to CO, and HzO in a series of reactions cat-
alyzed by enzymes. These enzymes not only accelerate
the reactions, they organize and control them so that
much of the energy released is recovered in other chem-
ical forms and made available to the cell for other tasks.
The reaction pathway by which sucrose (and other sug-
ars) is broken down is the primary energy-yielding path-
way for cells, and the enzymes of this pathway allow the
reaction sequence to proceed on a biologically useful
time scale.

Any reaction may have several steps, involving the
formation and decay of transient chemical species called
reaction intermediates.” A reaction intermediate is
any species on the reaction pathway that has a finite
chemical lifetime (longer than a molecular vibration,
~107'? seconds). When the S=P reaction is catalyzed
by an enzyme, the ES and EP complexes can be consid-
ered intermediates, even though S and P are stable
chemical species (Eqn 6-1); the ES and EP complexes
occupy valleys in the reaction coordinate diagram (Fig.
6-3). Additional, less stable chemical intermediates of-
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بنام  خداوند جان و خرد

دانشجوي گرامي،  پرسش ها   ر   ا با    دقت و   بردباري     بخوانيد   و    آنچه  از شما    خواسته  شده   را بنويسيد،  نه   هر    آنچه   مي دانيد.  ورقه    امتحاني    شما،  بر  پايه     آنچه   خود   شما    نوشتيد     با   نگرشي علمي   و  برابر   با     آنچه  برازنده      يک  محيط  آموزشي است، تصحيح خواهد  شد.  
دانشگاه ياسوج-دانشکده کشاورزي-گروه علوم دامي

تاريخ امتحان:27/10/1389 ساعت:  10:30 الي 12:00
	امتحان درس بيوشيمي تکميلي (امتحان دوم)
	نيم سال 891 
	مدت: 90 دقيقه

	نام و نام خانوادگي:
	شماره دانشجوئي: 
	دوره کارشناسي ارشد


1-  انرژي آزاد ((G)  واکنش تبديل فسفوانول پيروات به پيروات براي هنگامي که K`eq   واکنش  برابر با 1 است را محاسبه کنيد:
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undergo reaction, the molecules must overcome this
barrier and therefore must be raised to a higher energy
level. At the top of the energy hill is a point at which de-
cay to the S or P state is equally probable (it is downhill
either way). This is called the transition state. The
transition state is not a chemical species with any signif-
icant stability and should not be confused with a reac-
tion intermediate (such as ES or EP). It is simply a
fleeting molecular moment in which events such as bond
breakage, bond formation, and charge development
have proceeded to the precise point at which decay to
either substrate or product is equally likely. The differ-
ence between the energy levels of the ground state and
the transition state is the activation energy, AG*. The
rate of a reaction reflects this activation energy: a higher
activation energy corresponds to a slower reaction.
Reaction rates can be increased by raising the tempera-
ture and/or pressure, thereby increasing the number of
molecules with sufficient energy to overcome the energy
barrier. Alternatively, the activation energy can be low-
ered by adding a catalyst (Fig. 6-3). Catalysts enhance
reaction rates by lowering activation energies.
Enzymes are no exception to the rule that catalysts
do not affect reaction equilibria. The bidirectional ar-
rows in Equation 6-1 make this point: any enzyme that

catalyzes the reaction S — P also catalyzes the reaction
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ligible. Yet sucrose is a stable compound, because the
activation energy barrier that must be overcome before
sucrose reacts with oxygen is quite high. Sucrose can be
stored in a container with oxygen almost indefinitely
without reacting. In cells, however, sucrose is readily
broken down to CO, and HzO in a series of reactions cat-
alyzed by enzymes. These enzymes not only accelerate
the reactions, they organize and control them so that
much of the energy released is recovered in other chem-
ical forms and made available to the cell for other tasks.
The reaction pathway by which sucrose (and other sug-
ars) is broken down is the primary energy-yielding path-
way for cells, and the enzymes of this pathway allow the
reaction sequence to proceed on a biologically useful
time scale.

Any reaction may have several steps, involving the
formation and decay of transient chemical species called
reaction intermediates.” A reaction intermediate is
any species on the reaction pathway that has a finite
chemical lifetime (longer than a molecular vibration,
~107'? seconds). When the S=P reaction is catalyzed
by an enzyme, the ES and EP complexes can be consid-
ered intermediates, even though S and P are stable
chemical species (Eqn 6-1); the ES and EP complexes
occupy valleys in the reaction coordinate diagram (Fig.
6-3). Additional, less stable chemical intermediates of-
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2- با دانستن اينکه K`eq براي واکنش تبديل دي​هيدروکسي استون فسفان (DHAP) به گليسر آلدئيد 3-فسفات  (GAP) برابر با 0475/0 است، اندازه​ي انرژي آزاد  ((G)  اين واکنش را در حالت تعادل و براي هنگامي که غلظت دي​هيدروکسي استون فسفان برابر با 0004/0 مول و غلظت گليسر آلدئيد 3-فسفات برابر با 000002/0 مول است محاسله کنيد. 
3- با دانستن اينکه اندازه​ي (G((   براي واکنش توليد گلوگز 6-فسات از گلوگز برابر با 7/16- کيلوژول بر مول است، اندازه​ي K`eq براي اين واکنش را محاسبه کنيد
4- بر پايه​ي معادله​ي سرعت آنزيم و رابطه​ي آن با انرژي آزاد فعال سازي گيبس، توضيح دهيد که چگونه يک آنزيم مي​تواند سرعت انجام واکنش را دگرگون کند ؟
5- سازوکارهاي بيوشيميايي  کافت پروتئين​ها بوسيله​ي فرآيند يوبيکويتيناسيون ((Ubiquitination را توضيح دهيد.
6- چگونگي ساماندهي و پايش واکنش​هاي بيوشيميايي سوخت و ساز مولکو​ل​ها در واکنش​هاي زنجيره​اي گليکوليز بوسيله​ي آنزيم​هاي آلوستريک را بنويسيد.
در پناه خدا، پيروز و بهروز باشيد
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بنام  خداوند جان و خرد
دانشگاه ياسوج-دانشکده کشاورزي-گروه علوم دامي
تاريخ امتحان: سه شنبه 28/09/1391 ساعت:  14 الي 16
	امتحان درس بيوشيمي تکميلي – ميان ترم
	نيم سال 901 
	مدت: 60 دقيقه

	نام و نام خانوادگي:
	شماره​ي دانشجويي: 
	دوره​ي کارشناسي ارشد


«يادآوري: پاسخ هاي نادرست نمره منفي ندارد ولي  پاسخ هاي بي ربط نمره منفي دارد»
هر پرسش  2  نمره  دارد
	Some Physical Constant and Units Used in Thermodynamics
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1- بر پايه​ي کنتيک واکنش​ها، نخستين گام ترازش (تنظيم) يک واکنش بيوشيميايي چگونه انجام مي​شود؟
2- کارکرد گروه کربونيل در واکنش​هايي که پيوندهاي کربن-کربن را مي​سازند يا مي​شکنند چيست؟
3- [image: image7.png]


اگر در آغاز 100 ميلي مول گلوکز 6 –فسات در شرايط استاندارد بيوشيميايي به محلول آزمايشي افزوده شود، (G(  واکنش زير را در به هنگامي که غلظت گلوکز 1-فسفات 10 ميلي مول است را محاسبه کنيد (K(eq  اين واکنش برابر 19 است).
4- اندازه​ي تغيير انرژي آزاد استاندار بيوشيميايي ((G(() واکنش زير را در يک ياخته​ي زنده در دماي 37 درجه​ي حساب کنيد (K(eq اين واکنش برابر 2000 است).
1,3-Bisphosphoglycerat +ADP( 3-Phosphoglycerat + ATP

5- پتانسيل احياي استاندار  بيوشيميايي (E(() را تعريف کنيد.
6- واکنش زير را در نظر بگيريد، هنگامي که غظت استالدئيد و NADH برابر 0/100 ميلي مول و غلظت اتانل و NAD+ برابر 0/10 ميلي مول است، اندازه​ي (G  واکنش را حساب کنيد:
Acetaldehyde + NADH + H+ ( Ethanol + NAD+
براي هر نيمه واکنش، اندازه​ي پتانسيل احياي استاندارد برابر است با:
1) Acetaldehyde + 2 H+ + 2e-( Ethanol      E( =-0/197   V
[image: image8.png]Glucose 1-phosphate == glucose 6-phosphate



[image: image9.png]Boltzmann constant, k = 1.381 X 10723 J/K
Avogadro’s number, N = 6.022 X 10% mol !
Faraday constant, F = 96,480 J/V - mol
Gas constant, R = 8.315 J/mol - K
(= 1.987 cal/mol - K)

Units of AG and AH are J/mol (or cal/mol)
Units of AS are J/mol - K (or cal/mol - K)
lcal =4.184J

Units of absolute temperature, T, are Kelvin, K
25°C = 298K
At 25 °C, RT = 2.478 kJ/mol
(= 0.592 kcal/mol)



2) NAD+  + 2 H+ + 2e- ( NADH + H+      E( =-0/320   V
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a century ago, Walther Nernst derived an equation that
relates standard reduction potential (E°) to the actual
reduction potential (£)) at any concentration of oxidized
and reduced species in a living cell:

[electron acceptor]

electron donor] us=g)

E=E+ RT
n
where R and T have their usual meanings, 7 is the num-
ber of clectrons transferred per molecule, and & is the
Faraday constant (Table 13-1). At 298 K (25 °C), this
expression reduces to

4 0.026V __ [electron acceptor]

E=E°
n felectron donor]

(13-6)

KEY CONVENTION: Many half-reactions of interest to bio-
chemists involve protons. As in the definition of AG'®,
biochemists define the standard state for oxidation-
reduction reactions as pH 7 and express a standard trans-
formed reduction potential, E'°, the standard reduction
potential at pH 7 and 25 °C. By convention, AE'® for any
redox reaction is given as E'° of the electron acceptor
minus £° of the electron donor. m

The standard reduction potentials given in Table 13-7

T Cehningers principl

ergetics an.

FerDTOTUgTCOT URTETTTT-TTTEETOTTY

Half reaction E* (V)
10, + 2H* + 26 —> H,0 0816
Fe’* + o7 — Fe** 0.771
NOj + 2H* + 2~ —> NO; + Hy0 0421
Cytochrome f (Fe*) + e~ —

cytochrome f (Fe* ) 0.365
Fe (CN)3~ (ferricyanide) + e~ ——> Fe(CN)§~ 0.36
Cytochrome az (Fe**) + ¢~ —

cytochrome az (Fe**) 035
0, + 2H* + 267 —> Hy0 0295
Cytochrome a (Fe*) + e~ —

cytochrome a (Fe**) 0.29
Cytochrome ¢ (Fe®*) + e~ —

cytochrome ¢ (Fe?™) 0.254
Cytochrome ¢; (Fe**) + e~ —

cytochrome ¢, (Fe?*) 0.22
Cytochrome b (Fe®*) + e~ —

cytochrome b (Fe**) 0.077

e
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trode, we also know their reduction potentials relative
to each other. We can then predict the direction in
which electrons will tend to flow when the two half-cells
are connected through an external circuit or when
components of both half-cells are present in the same
solution. Electrons tend to flow to the half-cell with the
more positive £, and the strength of that tendency is
proportional to AE, the difference in reduction poten-
tial. The energy made available by this spontaneous
electron flow (the free-energy change, AG, for the oxi-
dation-reduction reaction) is proportional to AE:

AG = -nJAE or AG® = —nJ AE'® (13-T)

where 7 is the number of electrons transferred in the
reaction. With this equation we can calculate the actual

516 Bioenergetics and Biochemical Reaction Types

BN WORKED EXAMPLE 13-3  Calculation of AG'® and
G of a Redox Reaction

e -
B-hydroxybutyrate —0.346
a-Ketoglutarate + CO, + 2H™ + 2¢~ —>
isocitrate —0.38
2H* + 26" —> Hp (at pHT) -0.414
Ferredoxin (Fe®*) + e~ —> ferredoxin (Fe?*) ~ —0.432

Source: Data mostly from Loach, R.A. (1976) In Handbook of Biochemistry and Molecular
Biology, 3rd edn (Fasman, G.D., ed.), Physical and Chemical Data, Yol. 1, pp. 122-130, ™
CRC Press, Boca Raton, FL.

*This is the value for free FAD; FAD bound to a specific flavoprotein (e.g., succinate dehy-
drogenase) has a different £ that depends on its protein environment.

free-energy change for any oxidation-reduction reaction
from the values of £'® in a table of reduction potentials
(Table 13-7) and the concentrations of reacting species.

involve electron transfers. For example, in many organ-
isms, the oxidation of glucose supplies ener;

energetics an. "E DocumentY - Micro.




بر پايه​ي نمودار زير، انرژي آزاد فعال سازي انجام واکنش (cat     ) را تعريف کنيد
8- آنزيم​ها چگونه با بهره​جويي از انرژي اتصالي ((GB)، انرژي آزاد فعال سازي براي افزايش سرعت يک واکنش را فراهم مي​کنند؟
9- عدد نوسازي را براي يک آنزيم تعريف کنيد؟
10- بر پايه​ي اصول ترموديناميکي انجام يک واکنش و عملکرد کنتيکي يک آنزيم، سرعت انجام واکنش ساخت گلوکز 6-فسفات از گلوکز در ياخته​هاي کبدي به چه چيزهايي بستگي دارد؟
در پناه خدا، پيروز و بهروز باشيد
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undergo reaction, the molecules must overcome this
barrier and therefore must be raised to a higher energy
level. At the top of the energy hill is a point at which de-
cay to the S or P state is equally probable (it is downhill
either way). This is called the transition state. The
transition state is not a chemical species with any signif-
icant stability and should not be confused with a reac-
tion intermediate (such as ES or EP). It is simply a
fleeting molecular moment in which events such as bond
breakage, bond formation, and charge development
have proceeded to the precise point at which decay to
either substrate or product is equally likely. The differ-
ence between the energy levels of the ground state and
the transition state is the activation energy, AG*. The
rate of a reaction reflects this activation energy: a higher
activation energy corresponds to a slower reaction.
Reaction rates can be increased by raising the tempera-
ture and/or pressure, thereby increasing the number of
molecules with sufficient energy to overcome the energy
barrier. Alternatively, the activation energy can be low-
ered by adding a catalyst (Fig. 6-3). Catalysts enhance
reaction rates by lowering activation energies.
Enzymes are no exception to the rule that catalysts
do not affect reaction equilibria. The bidirectional ar-
rows in Equation 6-1 make this point: any enzyme that

catalyzes the reaction S — P also catalyzes the reaction
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ligible. Yet sucrose is a stable compound, because the
activation energy barrier that must be overcome before
sucrose reacts with oxygen is quite high. Sucrose can be
stored in a container with oxygen almost indefinitely
without reacting. In cells, however, sucrose is readily
broken down to CO, and HzO in a series of reactions cat-
alyzed by enzymes. These enzymes not only accelerate
the reactions, they organize and control them so that
much of the energy released is recovered in other chem-
ical forms and made available to the cell for other tasks.
The reaction pathway by which sucrose (and other sug-
ars) is broken down is the primary energy-yielding path-
way for cells, and the enzymes of this pathway allow the
reaction sequence to proceed on a biologically useful
time scale.

Any reaction may have several steps, involving the
formation and decay of transient chemical species called
reaction intermediates.” A reaction intermediate is
any species on the reaction pathway that has a finite
chemical lifetime (longer than a molecular vibration,
~107'? seconds). When the S=P reaction is catalyzed
by an enzyme, the ES and EP complexes can be consid-
ered intermediates, even though S and P are stable
chemical species (Eqn 6-1); the ES and EP complexes
occupy valleys in the reaction coordinate diagram (Fig.
6-3). Additional, less stable chemical intermediates of-
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بنام  خداوند جان و خرد
دانشگاه ياسوج-دانشکده کشاورزي-گروه علوم دامي
تاريخ امتحان: سه شنبه 26/10/1391 ساعت:  10 الي 11
	امتحان درس بيوشيمي تکميلي – ميان ترم
	نيم سال 911
	مدت: 60 دقيقه

	نام و نام خانوادگي:
	شماره​ي دانشجويي: 
	دوره​ي کارشناسي ارشد


«يادآوري: پاسخ هاي نادرست نمره منفي ندارد ولي  پاسخ هاي بي ربط نمره منفي دارد»
هر پرسش  2  نمره  دارد
1- کارکرد گروه کربونيل در واکنش​هايي که پيوندهاي کربن-کربن را مي​سازند يا مي​شکنند چيست؟
2- اگر در آغاز 100 ميلي مول گلوکز 6 –فسات در شرايط استاندارد بيوشيميايي به محلول آزمايشي افزوده شود، (G(  واکنش زير را در به هنگامي که غلظت گلوکز 1-فسفات 10 ميلي مول است را محاسبه کنيد (K(eq  اين واکنش برابر 19 است).
3- اندازه​ي تغيير انرژي آزاد استاندار بيوشيميايي ((G(() واکنش زير را در يک ياخته​ي زنده در دماي 37 درجه​ي حساب کنيد (K(eq اين واکنش برابر 2000 است).
1,3-Bisphosphoglycerat +ADP( 3-Phosphoglycerat + ATP

4- آنزيم​ها چگونه با بهره​جويي از انرژي اتصالي ((GB)، انرژي آزاد فعال سازي براي افزايش سرعت يک واکنش را فراهم مي​کنند؟
5- بر پايه​ي اصول ترموديناميکي انجام يک واکنش و عملکرد کنتيکي يک آنزيم، سرعت انجام واکنش ساخت گلوکز 6-فسفات از گلوکز در ياخته​هاي کبدي به چه چيزهايي بستگي دارد؟
6- تنظيم آلوستريک هگزوکيناز ( و (( در ياخته​هاي ماهيچه​اي چگونه انجام مي​شود؟ 
7- هورمون گلوکاگون چگونه مي​تواند کوشندگي آنزيم پيروات کيناز کبدي را از راه تغيير کووالان تنظيم کند؟ 
8- چرا متابوليت استيل- کوآ به​سان يک افکتور تنظيم​کننده​ي آلوستريک در مسير گلکونئوژنز و  همزمان از راه تغيير کووالان (فسفوريلاسيون) مسير گليکوليز برگزيده شده است و چگونه اين کارها را انجام مي​دهد؟
9- هورمون اپي نفرين (هورمون جنگ و گريز) چگونه مي​تواند با افزايش فعاليت يک پروتئين کيناز وابسته به  GTP،  تجزيه​ي گليکوژن عضلاني را با آبشاري از تغيير کوالان (فسفوريلاسيون) بيشتر کند؟ 
11- ضريب انعطاف پذيري (() چگونه مي​تواند در بيان کمي براي آناليز کنترل جريان در يک مسير متابوليکي مانند گليکوليز به​کار رود؟              

 در پناه خدا، پيروز و بهروز باشيد
بنام  خداوند جان و خرد
دانشجوي گرامي،  پرسش ها      ر ا  موشکافانه و درست       بخوانيد   و    آنچه  از شما    خواسته  شده   را بنويسيد،   نه   هر    آنچه   مي دانيد! 
دانشگاه ياسوج-دانشکده​ي کشاورزي-گروه علوم دامي

	آزمون پايان ترم درس بيوشيمي تکميلي 
	نيم سال 911 
	مدت: 60 دقيقه

	نام و نام خانوادگي:
	شماره دانشجوئي: 
	دوره​ي کارشناسي ارشد


تاريخ آزمون: سه​شنبه 12/10/91  ساعت:  13 تا 15  کلاس 3 کشاورزي
1- چگونه ياخته​ها مي​توانند در سطح مولکولي حالت پايدار پويا (Dynamic Steady State) را در يک مسير متابوليکي فراهم کنند تا به هنگام دگرگوني​هاي نوين در ويژگي​هاي پيراموني، هومئوستازي (Homeostasis) را براي موجود زنده نگهداري کنند؟

2- چرا بايد غلظت ATP بالاتر از ميزان تعادلي آن براي واکنش ATP(ADP + Pi   نگهداري شود؟

3- تنظيم آلوستريک هگزوکيناز ( و (( در ياخته​هاي ماهيچه​اي چگونه انجام مي​شود؟ 
4- تنظيم آلوستريک کوشندگي (فعاليت) آنزيم فسفو فروکتو کيناز -1 (PFK-1) با افکتورهاي ATP ، ADP و AMP چگونه هماهنگ شده و انجام مي​گيريد؟ 
5- هورمون گلوکاگون چگونه مي​تواند کوشندگي آنزيم پيروات کيناز کبدي را از راه تغيير کووالان تنظيم کند؟ 
6- چرا متابوليت استيل- کوآ به​سان يک افکتور تنظيم​کننده​ي آلوستريک در مسير گلکونئوژنز و  همزمان از راه تغيير کووالان (فسفوريلاسيون) مسير گليکوليز برگزيده شده است و چگونه اين کارها را انجام مي​دهد؟
7- هورمون گلوکاگون چگونه مي​تواند از راه تغيير کوالان در آنزيم دو کاره​ي PFK-2/FBPase-2  گليکوليز را مهار و گلگونئوژنز را برانگيخته (تحريک) کند؟
8- هورمون اپي نفرين (هورمون جنگ و گريز) چگونه مي​تواند با افزايش فعاليت يک پروتئين کيناز وابسته به  GTP،  تجزيه​ي گليکوژن عضلاني را با آبشاري از تغيير کوالان (فسفوريلاسيون) بيشتر کند؟ 
9-  چرا هورمون انسولين بيان ژن​هايي مانند:
 Pyruvate dehydrogenase ، Acetyl-CoA carboxylase ، Malic enzyme  و ATP-citrate lyase را بيشتر مي​کند؟
 10- ضريب انعطاف پذيري (() چگونه مي​تواند در بيان کمي براي آناليز کنترل جريان در يک مسير متابوليکي مانند گليکوليز به​کار رود؟
 11- ماشين مولکولي ATP سنتاز چگونه مي​تواند انرژي نيروي حرکت پروتوني فرآهم شده از شيب غلظت پروتوني در ميتوکندري را به انرژي آزاد مورد نياز براي ساخت ATP از ADP تبديل کند؟
در پناه خدا، پيروز و سرافراز باشيد
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