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Transport process in plasma membranes

The primary function of the cell membrane is to allow the movement of essential compounds
needed by the cell and their passage into the cell. There are four

dpa D) 438y B Jadl) diles
Ll Lealiag ) 4y 5l GLS el AS el Flaadl s 3dal) cliad ulul) dadadll ()
GAl (5 5k aoyf @llia s Adad) Jals W ) s

Water soluble
molecules

Plasma
membrane

Fat soluble
molecules Channel protein

Diffusion Across thhe
Plasma NMiembranmne

Extracellular fluid

Plasma
membrane

1.Free or simple diffusion

Low molecular weight nutrients are able to penetrate into the cell and this process depends on the
concentration of the substance (concentration gradient Jon both sides of the membrane as the
material is directed from the upper concentration of environment to the lower concentration and
this type of diffusion does not show any specialization of stereo specificity, for example amino acids
of type D and L It is carried out across the membrane at the same speed, and it is not believed that
this type of mechanical permeability is important in transporting the materials that the cell needs for
different activities across the membrane, due to the slow pace of this type of diffusion and the
absence of any kind of selection that regulates the passage of different materials through the
membrane.
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2. Facilitated diffusion
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This diffusion is somewhat similar to simple or free penetration (diffusion) in that the
concentrations of the substances that pass the membrane must differ on both sides and this
penetration process does not need to expend any energy. As for the points of difference of the
facilitated penetration from the free or simple access, it is

1. The presence of a special protein called a carrier or permease that helps and speeds up in
process.

2. 2. The presence of specialization in this type of penetration, that is, it differentiates between D
and L amino acids.

The mechanism of permeability is facilitated by the aforementioned special protein present in the
membrane to form a complex with the substance that will penetrate into the cell. This substance
then separates from the complex and penetrates into the cell. The carrier specializes in transporting
certain materials and many of these specialized proteins have been separated from lactose, glucose,
arginine, tyrosine and others.
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3.Active transport

This process is similar to facilitated diffusion, except that the substance that passes through the cell
membrane passes from a low concentration environment to a high concentration environment.
Accordingly, this process requires energy consumption and it was found that some cells spend more
than 50% of the ATP present in them to carry out the accumulation process of the amino acid called
glycine inside it.

Jladll Jaill-3
S sd e e el Aal) clie YA yuad 3 Akl ol oo Jgsall il dleall 238 4)Lis
ie¥) padall 5S) 5 Aoleny Sl Led 2 g sl ATP (0 % 50 (0 S) ol WIAN (any
Ly SIS el
4.Group translocation

This method has been proposed for the diffusion of glucose through the cell membranes, by turning
glucose into glucose-6-phosphate, so that this phosphorylated glucose cannot penetrate backward
into the cell. This process requires a special protein that contains histidine.
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Water

The study of biochemistry begins with the study of water and its properties for the following
considerations: 1- Water constitutes the highest percentage of the chemical components of living
organisms, and this percentage ranges between 60-95% of the total weight of different cells and
tissues. The living cell and every tissue in it 3- The properties of water, as well as its ionization
products, which include hydrogen and hydroxyl ions, greatly affect the properties of cell components
such as enzymes, proteins, nucleic acids and fats. Other normal liquids as shown in the following
table: -
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Eat of evaporation:

It is the amount of heat required to convert 1 g of a substance from a liquid state to a gaseous state,
and this heat is high in water, compared to other methods and the previous table shows that. These
properties indicate the presence of strong attractive forces that bind adjacent water molecules,
which give High degree of internal cohesion Referring to the table, we note that the evaporation
temperature of water is greater than twice the temperature of evaporation of the rest of the liquids,
and this gives us an indication of the amount of energy that must be available to overcome the
forces of cohesion between adjacent water molecules before turning into a gaseous state.
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Why does water show such a strong attraction to its molecules?

The answer to this question is in the structure of the water molecule itself, as each of the two
hydrogen atoms in the water molecule shares a pair of electrons with the oxygen atom, and the
geometry of this participation is in the form of the letter V.
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The strong tendency shown by the oxygen atom to withdraw electrons leads to charging it with a
negative local charge at the top of the letter V, which leads to charging the hydrogen atoms with a
positive local charge. Although the water molecules are electrically neutral (the number of positive
charges equals the number of negative charges), but their positive charges And the negative ones
are far apart from each other, which leads to the water molecule being an electrical dipole, and this
is the fact that is largely responsible for the forces of attraction between water molecules. Between
the positive local charge of a hydrogen atom belonging to a neighboring water molecule This type of
attraction is called a hydrogen bond. Because the electrons are arranged around the oxygen atom in
a tetrahedral way, in theory, each water molecule is linked by four hydrogen bonds with neighboring
water molecules. In snow, each water molecule is linked by hydrogen bonds with four water
molecules to give a somewhat solid structure called the lattice structure Contrary to what we find in
the water molecule, there are no attractive forces between the molecules of other liquids, so the
energy necessary to separate the benzene molecules from each other is little.

Lnam e Ay Lind s b SV cond uaaS V) 53 o el sl sl Jual o)
O OV (Al il dae (5 b Aua gall il dae ) Uil eS Aiasl) Alalaie slall iy da )
Al oLl a5 o ) o35 Lea Gmml) Lginmy (e aelita () 5S35 ALl A el Llin
Claill 8 oo S s ) Dyl 8@l a o2 5 dipole electrical LibigS U8y
Ladll Gn o SleS Sl ilas ellta i elly 1) Al slall Gl ja (g 53 sa sall
sdle G:i_;j‘)d:& EJ.M :\_\;)AJ\ :\:13..4)4” 4aa.il O ;LA :\_u:);l u;\A.quiﬁ\ BJ.SS:\_.\SLLAJ‘ :\:\M}d\

07801377208 —iila 5 yad) daala - ds) )31 A8 - giland) daia g Aliead) ansd - (5 jalall 3 Jas )5Sl
https://faculty.uobasrah.edu.iq/faculty/572/certificates




g alad) ule 3 3aa 2 LU 3 palaall  pdalal) 4kl - (5 Al 4y gaal) slasst)

bond hydrogen- a5 el 8 pa¥l Al (e g sill 138 o slayg 3 ) slaa clo 43 30l
4alill e 4o tetrahedral Gl sad) el JSG S s¥1 5 )3 Jga il IV sl 5 s
Sl elall e 5 slaall elall iy S e Ain 5508 peaal ol An )b ele A 3a S Jai i 4 lail)
Gl e Al dag i ele Ayda IS ) el (a8 Aalie V) A8 al) 550 a da ) e 05Ss
el V) Aol g dasioele Ayda JS o ABN 8 W - Lia g yaedl el V) ddaul s cle

structure Sedll Sl en Lo le i Ll LS 5 ol ele iy o Aaa )l Aia g 2l
G AY) Jilpall Gl e Om i 8 aa) gl il ela) Ay a8 aad Lee uSall e glattice

AL Gl Lgany (e Cp 3l @iy s daadl 4 ) 5 puall 48U () oS5 LA

properties of hydrogen bonds

The hydrogen bonds are very weak compared to covalent bonds, where the energy of hydrogen
bonds in one mole of water is estimated at 4.5 kilocalories mol "' compared to 110 kilocalories mol
1 to the bond of the pair of electrons ( H-O )present in the water molecule. The bond energy is the
strength The need to break the bond Despite this, the hydrogen bonds have sufficient strength to
give water its internal cohesion, knowing that the half-life of the hydrogen bond is estimated at less
than one millionth of a second, as the hydrogen bonds are formed and broken in this short time. For
this reason, we find that water is a non-viscous liquid.
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Solvent properties of water

Water has solvent properties that outweigh most other liquids. The reason for this is mainly due to
its dipolar nature. Most crystallized salts dissolve easily in water, but they may be insoluble in
nonpolar liquids such as benzene and chloroform. It is known that the cohesion of the lattice
structure of sodium chloride is the result of the very strong electrostatic attraction between the
ions. When dissolving these crystals, a sufficient amount of energy must be used to separate these
ions from each other. The process of dissolving sodium chloride crystals with water is the final result
of the attraction between the dipoles of water and sodium and chlorine ions, resulting in sodium
ions and chlorine ions mixed with water and is very stable and this ,the stability is greater than the
ability of sodium ions and chlorine ions to attract each other again. Water dissolves many simple
organic compounds, which contain carboxyl and amino groups, which ionize and react with water.

Water easily dissolves another class of organic matter that contains a polar functional group, such as
sugars, simple alcohols, aldehydes, and ketones. The reason for the solubility of these compounds in
water is due to the tendency of water molecules to form hydrogen bonds with the polar functional
groups present in these compounds such as hydroxyl groups found in sugars and alcohols and the
carbonyl group in aldehydes and ketones. There is a third class of substances dispersed by water,
which are called amphiapathic compounds, which contain hydrophilic groups and other hydrophobic
groups. An example of this is the sodium salt of oleic acid, which is one of the types of soap.
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water ionization

Water is a low ionization liquid It is known that the bond between hydrogen and oxygen in a water
molecule is a non-ionic covalent bond, and the hydrogen atom in a water molecule can leave the
oxygen atom to bond with the oxygen atom of a neighboring water molecule to form the hydronium
ion (H30+) and the hydroxyl ion OH as in the following reaction
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Water is ionized as follows

VS Ll by

H,0O ——» OH +H
H,O — H ;0+ (Hydronium ion)
Or

H,0 + H,0 H;0™ + OH~

 —
-«

As we note, the reaction is reverse, and it is possible to calculate the neutralization constant for any
chemical reaction if the concentrations of the substances entering and leaving the reaction are
known. If we take the general reaction.
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It is possible to derive the equivalence constant by taking advantage of the law of mass action.
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V1=K1 (A) (B) where K1

is a constant and the brackets indicate the effective concentrations, as well as the rate of the
reaction from right to left V2
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V2=K2 (C)(D)

K2 represents a constant, and since the neutralization point is defined as the point at which no
changes in concentration occur, and that the rate of reaction in both directions is equal, then
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K1 (A) (B) = K2 (C) (D) k1 (C) (D)

k2 (A) (B)
) By replacing k1 and k2 with a new constant called the equilibrium constant and abbreviated Keq
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The term effective concentration refers to the real concentrations of the substances involved in the
reaction, which are usually less than the concentration of one mole. In biochemistry, the term molar
concentrations is used instead of effective concentrations in calculating the reaction constant on it.
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A+B=C+D
[C][D]
Keq=
[A] [B]

Where the brackets indicate molar concentrations, and the equation constant is calculated on the
basis of molar concentrations Referring to the ionization equation for water
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[H+] [OH-]

Keq=
[H20]

It was found that Keq at a temperature of 25 is equal to 1.8x10-16 and since the number of
molecular weights present in one liter of water equals 55.5 moles.
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[H+] [OH-] = (55.5) (1.8x10-16 )

=1.01x10-14

Kw=1.01x10-14
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Kw=1x10 * = [1x10 7] [1x10 7]

It is the product of the ionization of water and in water the hydrogen ion and hydroxyl ion
concentrations are equal and the value of each one is 1.00x10-7moles

Kw=1x10-14 = [1x107 ] [1x107]
pH meter
pH is defined as the negative logarithm of the hydrogen ion concentration
pH=log__ 1  =-log[H+]
[H+]

In a neutral solution at a temperature of 25 ° C, the concentration of hydrogen ions is 1 X 10-7
therefore

1 pH=log 1x10-7 pH=-log [1x10-7 ] pH=7

Referring to the treatment [H+] [OH-] = = 1x10-14 and by taking the negative logarithm of each side,
the relationship between pH and pOH becomes clear, which is pH + pOH =14
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pH=log 1 = -log [H+]
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pH=log 1
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pH=-log [1x10 7] pH=7
[H+] [OH-] =1x10 14 4Ldbaall ¢ sa 0
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