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Structure & Properties of Water

Bent geometry, O-H bond length of 0.958A
Can form Hydrogen bonds
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Henderson - Hasselbalch equation

From Kk - [HIA]

[HA]
Rearrange [H']=K @
[AT]
Take (-)Log of each pH =—logK + mﬂ

[HA]

_ A]
pH = pK +log [HA] *

The 6 step approach

1. Write the Henderson + Hasselbalch equation.

2. Write the acid base equation

3. Make sure either an H* or OH- is in the equation.
3. Find out what you are solving for

4. Write down all given values.

5. Set up equilibrium conditions.

6. Plug in H + H equation and solve.

What is the pH of a solution of that contains 0.1M
CH,COO" and 0.9 M CH,;COOH?

1) pH =pK + Log [A]
[HA]

2) CH,COOH +—— CH,COO" + H*

3) Find pH

4)pK=476 A =01M HA=09M
5) Already at equilibrium

6)  X=476+Log0.1
0.9

Log0.111= -95 X =4.76 + (-.95) X =381

Amino Acids

You must know Table 4.1 p76-77:

Their names

Their structure

Their three letter code
Their one letter code

CoO~

n—c—an(C_ - Tyrosine, Tyr, Y, aromatic, hydroxyl

NH}




The Fischer Convention

Absolute configuration about an asymmetric carbon

Geometric formulas

related to glyceraldehyde
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Biologically important nucleophiles

Nucleophilic
form
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Movement of an electron pair from a position and pointing to the
electron deficient center attracting the pair.
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Cuteion S Group transfer reactions
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Thioesters (Acetyl-coenzyme A)

Aernst proam

(—— High energy compound
Carrier of acetyl and acyl groups

Can be used to drive
exogenic processes

e.g. GTP from GDP

Oxidations and reductions

Oxidation : Loss of Electrons
Reduction: Gain of Electrons

Many redox reactions involve the breaking of a C-H bond and the
loss of two bonding electrons
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Electron transfer reactions to oxygen undergo transfer of
one electron at a time (Pauli exclusion principle)

Oxidations to oxygen from NADH require two electron
steps to be changed to one electron steps. Stable radical
structures like FMN or FAD and cvtochromes are involved.
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Reduction of NAD+ to NADH
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Figues 13-10. Raduction of NAD 16 NADH
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Electron transfer reactions

n n
Ao;r + Bred = Ared + Bo;r

AG=AG’+RTlIn h Boc
0X red

Half-cell reactions either donate or accept electrons

Electron donor (reducing agent)

Electron acceptor (oxidizing agent)

A

Volimeter

Nernst Equation- electromotive force -EMF- reduction potential
Work is non -pressure volume work or
AG = -w’ = -wpele
W\Elec = nFAE
or
AG = -nFAE
n+
AE = AE® - BT [ Pres Ies:]
n+
nF on [Bred ]

F = Faraday constant = 96,485 Coulombs per mole of electrons

AE? = standard reduction potential or midpoint potential

| Measuring potentials

AL +ne oA, and B} +ne & B,

RT A

E,=E%-—Ln
A% R ALY
AE® = E?e—acceptor) - E?e—donor)

However, there is no absolute potential to reference!

2H" + 2¢° < H,(g9)

At equilibrium and in contact with a platinum electrode and at 1 M
H* and STP this is defined as zero potential. At pH of 7.0 thisis -
0.421V =E*. Prime means that it is at pH 7.0.

Every thing is referenced to this potential

See Table in FOB pg 473 for standard potentials

Example of each level of protein structure

fa) = Lys = Ala = His = Gly - Lys - Lys - Val - Lev - Gly - Ala -
i ina | i

Primary [ami d

Tertiary structure: Quaternary structure:

one complete protein chain  the four separate chains
Secondary (B chain of h globin) of h globi hled
structure into an oligomeric protein

{helix)




Hemoglobin structure

B-monomers are related by 2-fold symmetry (same is
true for o)
Note changes in structure:
between B-monomers — see big double-headed arrows
at points of contact — see small arrows

Binding of the O, on one heme is more difficult
but its binding causes a shift in the a1-B2 (&
a2-B1) contacts and moves the distal His E7 and
Val E11 out of the oxygen’s path to the Fe on the
other subunit. This process increases the
affinity of the heme toward oxygen.

The a1-B2 contacts have two stable positions .

These contacts, which are joined by different
but equivalent sets of hydrogen-bonds that act
as a binary switch between the T (deoxy) and
the R (oxy) states

The positive cooperativity of O, binding to Hb
The effect of the ligand-binding state of one heme on
the ligand-binding affinity of another.

The Fe iron is about 0.6 A
out of the heme plane in
the deoxy state. When
oxygen binds it pulls the
iron back into the heme
plane. Since the proximal
His F8 is attached to the
Fe this pulls the complete
F helix like a lever on a
fulcrum.

Binding causes a shift in
the al1-B2 contacts and
moves the distal His E7
and Val E11 out of the
oxygen’s path to the Fe

* - NI on the other subunit.
- -n ! ) This process increases
L ! the affinity of the heme

X toward oxygen.

The al-B2 contacts have two stable
positions with different but
equivalent sets of hydrogen bonds
to act as binary switch between the
T and the R states

General Properties of Enzymes

eIncreased reaction rates sometimes 10° to 1012 increase

Enzymes do not change AG between the reactants
and products.

They increase reaction rates (catalysts).
*Milder reaction conditions
*Great reaction specificity

*Can be regulated

Ha— Hg + He Hp s My H

Faaction coordnate

ey 18 o b v o, . A8 s renarve
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Serine proteases

Bovine
Trypsin

Enzyme Kinetics: The double reciprocal plot
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Uncompetitive Inhibition
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Carbohydrates are classified as to the nature of the
carbonyl group : ketone = ketose aldehyde = aldose

g Triose
2(n-3) : d- o
stereoisomers '
of ketoses
Tetrose
c.f. 202
-
stereoisomers e
of aldoses o o Pentose
=) cm

Hexose




_ Glycolysis Review
« Stage I: Energy investment

(rxns. 1-5), glucose
phosphorylated and cleaved

to yield 2 G3P and

consumes 2 ATP

"« State II: Energy recovery

“U7 e (rxns. 6-10), G3P converted
""" to pyruvate with generation

wws of 4 ATP

« Net profit of 2 ATP per
glucose

Glucose + 2NAD* + 2ADP

" S +2Pi — 2NADH +
2pyruvate + 2ATP +

e

T 2H,0+4H"

The five reactions of the pyruvate dehydrogenase
multi enzyme complex
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