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The plasma membrane is:

Semi-permeable.
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Plasma membrane are
composed of:
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Phospholipids and proteins
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Phospholipids have:
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One hydrophilic head (water
loving) and 2 hydrophobic
(water hating) tails.
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The hydrophilic head facing:
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Outward. gowll
The hydrophobic tail facing: 1d An ge i g5 puel) (il
Inward Jalall

Membranes are described as:
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Fluid mosaic.

The surface of membrane
appears mosaic why?
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Because proteins are
embedded in the
phospholipids bi-layer.
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The surface of membrane
appears fluid why?

€130 Laile oLl e el

Due to the protein movement
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What helps the liquid in
membrane to keep it at lower
temperature?
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Cholesterol which wedged
into the bi-layer.
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THE MAJOR FUNCTIONS
PERFORMED BY MEMBRANE
PROTEINS:

1-MAINTAIN CELL SHAPE
2- TRANSPORTERS

3- CAN ACT AS ENZYMES
4- SIGNAL TRANSDUCTION
5- CELL- CELL
RECOGNITION AND
COMMUNICATION

6- FASTEN CELLS TO
ADJACENT CELLS
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Membranes allow some
substances to cross or be
transported more easily than
others, this means they
exhibit:

DAl 3 sall Gand e 428N
1 Ll (i 18 W e (e g

Selectively permeability
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The non-polar molecules such
as carbon dioxide and oxygen
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can cross the membrane: Auie Y e
Easily. Al ggan
The polar molecules such as DSl il s e dgadasl) il jal
sugar molecules cross the ellall jue
membrane:

Non-easily. A0 graan

Small membrane sacs that
specialize in moving products
into, out of, and within a cell:
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Vesicle.
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What is the process in which
particles spread in an
available space?
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Diffusion.
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Particles move from:

o I gl

An area of high concentration
to an area of low
concentration.
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When the particles reach
equilibrium?
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When concentrations are the
same
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Lipid-soluble molecules and
gases enter the cell by:
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Diffusion through the lipid
bilayer.
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When molecules diffuse with
the concentration gradient
(from high to low
concentration) through a
protein channel, the process
is called:
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Facilitated Diffusion
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In osmosis water travels from

lower solute concentration r JB S
to:

Higher solute concentration. o) S ol
Water moves across cell semi- | 4dall adie) pe JOA & at oWl
permeable membranes in SR ENGREC TR

response to:

solute concentration inside
and outside.
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What is called the diffusion of
water across a selectively
permeable membrane?
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Osmosis.
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Differences between diffusion and osmosis in the cell
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O ) Equalizes

Solvent and solute
particles move
from higher
concentration to
lower
concentration.
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No semipermeable
membrane
involved.
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Only solvent
particles move
from lower solute
concentration to
higher solute
concentration
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The movement is
through the
semipermeable
membrane.
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Both equalize the concentration of two

solutions.
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What are the biological
processes that move oxygen,
water and nutrients into cells
and remove wastes products?
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Active and passive transports
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Lasl y sl Jaill Active and passive transports

=il Definition

Types of particles
transported
oy A Clagal) &) il

41aY) Importance

Active transport

b Jai
Active transport
uses ATP to pump
molecules
against/up the
concentration
gradient (It goes
from a low
concentration of
solute to high
concentration of
solute).
Requires cellular
energy.
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Proteins, ions,
complex sugars.
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Amino acids, sugars
and lipids need to
enter the cell by
protein pump which
require active
transport.
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Passive transport
eile) Sy JiS
movement of
molecules down
the concentration
gradients (it goes
from high to low
concentration.
Does not require
cellular energy.
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Small
monosaccharides,
carbon dioxide,
oxygen, water.
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It maintains
equilibrium in the
cell. Wastes
(carbon dioxide,
water, etc) diffuse
out. Nutrients and
oxygen diffuse in
to be used by the

cell.
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Osmosis, diffusion, and
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facilitated diffusion are types e gl
of:
Passive transport. Sz Jaid)

Many kinds of molecules
need a specific type of
protein to across freely
through membrane called
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Transport protein.
For example: Aquaporins.
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It allows water to move much

AN ye sl elall many

faster across membranes: Ao
Aquaporins. Ailel) sl
Transport proteins assist in: s AL lis g pll ae Lo
Facilitated diffusion. el LAY

Facilitated diffusion is type of:

Passive transport (does not
require energy).
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What transport protein
provide for the diffusion of a
specific solute across a
membrane?
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Channel




For moving large molecules
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across membranes, cell uses: PRECIREIEN|
Two mechanisms which are: Laa il
1-Exocytosis. RER\NUREISIE]
2- Endocytosis. (s all g 3yI-2
Process that used to import daga 2 50 JB2Y aasiud Al dleal)
substances useful to the life et A1) 3Ll
of cell is called:

Endocytosis. s AT & Y

Process that used to export
bulky molecules such as
protein and polysaccharides is
called:
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Exocytosis.
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In which mechanism
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membrane may fold inward 7ol e
enclosing material from the

outside?

Endocytosis. RER\ENIF Y

In which mechanism vesicle
may fuse with the membrane
and expel its contents?
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Exocytosis.
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Processes of endocytosis

occur in 3 ways: B
1-Phagocytosis. REE SRR |
2-Pinocytosis. (sl ol -2

3- Receptor-mediated
endocytosis.
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Which type of endocytosis
the cell engulfs a particle by
wrapping pseudopodia
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around it and packaging it ¢ Sl s
within a membrane enclosed

sac?

Phagocytosis. Also called (cell s 1A algnly)

eating).

Which type of endocytosis
the cell gulps droplets of
extracellular fluid into tiny
vesicles. it is not the fluid
itself that is needed by the
cell but the molecules
dissolved in the droplets?
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Pinocytosis.
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What is the capacity to
perform a work?
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Energy. s
What are the types of faalall ¢ 6 oo L
energy’?

1-Kinetic energy (energy of A4S s dsldag
motion). (AelS) oz g Ada-)

2-Potentional energy (stored
energy) .

What is called the study of
energy transformation?
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Thermodynamics. Ao el Kl
There are 2 laws control: roleSaty ol I8 by
Energy transformation. Adlall J sas

Energy in the universe is
constant and energy can be
transferred and stored
changed from one form to
another. This law is:

Jsadi o) (S5 430 (<) 8 AEL)
A G ASE e AT
P9 (el 1

The first law of
thermodynamics.
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Energy conversion increase
the disorder of the universe.
During energy
transformations, some energy
is lost as heat. This law is:
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The second law of
thermodynamics




Living organisms do many
chemical reactions to:
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Store or release energy.

What is called a series of
chemical reactions that either
break down a complex
molecule or build up a
complex molecule?
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Metabolism.
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What is called the process of

breaking down a complex PRLEDY
molecule?
Catabolism. (2d) )

What is called the process of
building up a complex
molecule?

Anabolism.
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What is the molecule that
shuttles chemical energy and
drives cellular work?
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ATP (adenosine triphosphate)

A (s 3l) ATP e

(e gal)

ATP is:

2 ATP ¢s >

the immediate source of
energy that powers most
forms of cellular work.
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ATP is composed of:

e OSUATP e >

1-Nitrogen base.
2-Ribose (5 carbon sugar).
3-Three phosphate groups.
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The hydrolysis of ATP
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(reaction with water) yields: iy
1-ADP (Adenosine S G 53l) ADP s -1
diphosphate). (ol o)
2- A phosphate group. Dliu 8 de gana -2
3- Energy. 4l -3

What is the process that is
used by cell to speed up the
biological reactions?
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Catalysis. (Ddall) Saal) dlec
Catalysis is accomplished by: o) o dadll Alee el o5
Enzymes. Ll 1Y)

What are the proteins (or
molecules) that speed up the
cell's chemical reactions by
lowering energy barriers and
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work as biological catalysts? ¥ 5
Enzymes. Llay 1Y)
Each enzyme has a particular Cam es i e i a il K
target molecule called: NC S
The substrate. ) Jale

Enzymes have:
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Unique 3-dimensional shape.
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The shape for enzymes is
critical to their role as:
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Biological catalysts.
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Where does the enzyme
interact (binds)with its
substrate?
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In the active site.




What does enzyme need to
reach the optimum activity?
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Enzymes need certain
environmental conditions.

What is the body
temperature when the
enzyme function best?
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37C.
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The high temperature will:
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Denature human enzymes.
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For best results, enzymes
require:
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A PH around naturally.
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What are called the non-
protein helpers for enzymes
and inorganic?
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Cofactors such as zing, iron,
or copper
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What are called the non-
protein helpers for enzymes
and organic molecules?
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Coenzymes such as vitamins
and NADPH (which is specific
for photosynthesis).
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What are called chemicals
that inhabit an enzyme's

s Al Aglal o) el ansd 13k
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activity and regulate it in the REIENY
cell?

Inhibitors. Lladiall
What are the types of tlbadidl ¢ 5 o W
inhibitors?

There are 2 types:
1-Competitve inhibitors.
2-Non-competitive inhibitors.
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Aoadlil) cladiall-g
:t.\.msu )...u'd\ QLL:,\M\ -2

Which type of inhibitors that
compete for the enzyme's
active site and block
substances from entering the
active site?
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Competitive inhibitors.
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Which type of inhibitor that
change shape of enzymes
active site?
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Non-competitive inhibitors.
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Photosynthesis

What are called the
organisms that depend on
themselves to make their
own food?
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Autotroph.
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What are called the
organisms that depend on
others food?
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Heterotroph.
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What are called the
autotroph organisms that

make their own food by using
light?
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Photoautotroph.
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What are called the
autotroph organisms that
make their own food by using
chemicals?
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Chemoautotroph.
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Differences between autotroph and heterotroph
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=il Definition

gl Types

Food chain level
Lal) ALl g g

4%l Examples

An organism that is
able to form
nutritional organic
substances from
simple inorganic
substances such as
carbon dioxide.
(0 A saac 40128 ) 5a
A g 2 3 sa
O Sl ) S
1-Phototrophs: use
basic energy.
2-Chemoautotroph:
use inorganic energy
sources.
1A gual) Audadll AxIAl-1
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A geac
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Plants, algae
(Phototrophs).
Bacteria, Archaea
(Chemotrophs).
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Organisms that
cannot produce
organic compounds
from inorganic
sources and therefor
rely on consuming
organisms.
E U i ¥ A ciliils
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Secondary and
tertiary
Animals and Fungi
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=l Ll Photosynthesis

What is called the process of
converting light energy to

d3Ual) Jygad dulae ot 13l
b L a5 Apibaas ) A gual)

chemical energy and storing ¢ S Ll 5
it in the bonds of sugar?
Photosynthesis. (gl sl

What do plants need to make
sugar?

€ Sl il aaling 31 Le

Light energy + CO2 + H20
(water).

O3S as) 6 + A pa ddla
H20 +W + CO2

Where does the
photosynthesis occur (take
place) ?

§ gl olill Alee aaa3

The photosynthesis takes

place in chloroplasts. sl padll laiuul)
What do the chloroplasts use | ¢! adll Glaiudlll 4eadid 3l L
to do the photosynthesis? ¢ 2 pall Ll o guil

The chlorophyll (a green
pigment involved in
photosynthesis)
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What is found in leaf and
control the exchanging
between gases (CO2 enters

@2 pSaiis Bl o s sall 2 L
2| L;,1_,) <l lad) oy Jall)
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the cell and 02 releases ¢ (ABA ez
through it) ?
Stoma 5l

What is the equation of
photosynthesis?
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6C0O2 + 6H20 + light = C6H1206 + 602




The importance of photosynthesis

What makes the organic
compounds (such as sugar)
out of inorganic material?

i) g yne Ty i o3 s
e e 3 s e (LS

Photosynthesis. (gl sl
From it begins all food chains re)aadl Qe JS Tasi 4
Photosynthesis. (Hgall el

How many billion-metric ton
of sugar do plants produce
each year through
photosynthesis?
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160 billion metric tons of
sugar every year.
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What does produce oxygen
gas’?
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Photosynthesis.
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Which organisms does the
photosynthesis occur in?
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Plants, algae, and protists.
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Where is chloroplasts found
in?

Te) ypadll Claiudull as g ol

In the mesophyll. i el
what is called the green tissue J3 V) il e 1
in the interior of a leaf? 148 )l
The mesophyll. (S 5 yaall




The chloroplast consists of:

O o) paadl) Claniu Sl o S

1-Stroma. B giall-1
2- Thylakoids. Aay Al -2
What is called the inner room Adalaal) dola0al) 48 jall cewsd 13
surrounded by two ol
membranes?

Stroma. B gall

What is called the connected
sacs in chloroplasts?
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Thylakoids.
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What is the granum?
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The granum is the number of
thylakoids are concentrated
in a structure.
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What are the pigments that
chloroplast has?
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1-Chlorophyill.
2-Carotenoids.
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What is the pigment that
absorbs light and reflects a
specific wavelength light
(green wavelength) ?

¢ pall paid Al Lall 4 L
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Chlorophyll. LJad gy i)
What is the pigment that pabaidhy a8 Al Luall L
absorb excessive light? f2l 3 ¢ guzall

Carotenoids.
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Why leaves are green?
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Because it contains the
chlorophyll.
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What is the benefit of
carotenoids?
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Carotenoids protect the
chlorophyll from damage (by
absorbing the excessive light))
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The chlorophyll consists of:

O )30 B (55

1-Chlorophyll a
2-Chlorophyll b

P51
@ iy siS-2

Which chlorophyll that
absorbs blue-violet and red

¢ sl Galiaial a5ty Jd 5 51 (5
S yenY) 5 suiall 5 ansiilioch 5 5N

light but reflects the green ¢ paaV) o lll Sy
light?
Chlorophyll a PRI

Which chlorophyll that
absorbs blue and orange

s sl palialials a 53y Jab 5 ) 5IS (4]
s guall Sy g A ) 5 5,5V

light but reflects yellow ¢ aall- padl)
green light?
Chlorophyll b @ Jad K1)




6CO2 + 6H20 + light = C6H1206 + 602

In photosynthesis, the oxygen
comes from:

(e el Jh Sl sl A

H20 (water)

H20 &l

How do the scientists know
that oxygen comes from H20
not from CO2 ?

U e oy sladl e b GaaaSY)
s S as)

Using a 180 (heavy isotope of
oxygen) showed in tracer
experiments that oxygen
comes from H20.

SO cﬁm )...\.Lu 180 e\dﬁ.ub.
H20 sLall (g il cpaasy)

Photosynthesis and
respiration are:

Redox process (oxidation —
reduction)

JAAI-3auS) OOle L8 aa

Where the oxidation in the
photosynthesis?

S pall el 8 50l Jel&s oyl

Water molecules are split
apart by oxidation.
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What does the water lose in
oxidation?
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Lose electrons along with
hydrogen ions.
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Where the reduction in the
photosynthesis?
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The CO2 is reduced to sugar.

S ) J5RT ¢y S 3]

How is CO2 reduced to sugar?

S Rl sl 6 iRl s
¢ Su

The losing electrons and
hydrogen ions of water added
to CO2.
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Photosynthesis occurs in 2
stages:

e sl bl Ales Caaa
s

1-Light-dependent
reaction.

2-Light independent
reaction (Calvin cycle).
(Dark reaction)

A gall O el
¢ gall Ao adiza yall O3l -2
(2] dlela) (Al dals)

What is the reaction that
converts the light energy to
chemical energy and 027

L s ) el a L
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Light reactions

A gaall O e L]l

Where do the light reactions
occur?
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In the thylakoid membrane

SO sLie

In the light reactions, water

elall T3ady 40 eall e lall) 3

split to provide: e
02 and electrons. RUIE PPN PRTEWEY

The light reactions produce:

"4 gaall O e Ll i

ATP.

ATP ¢ >

What is the benefit of ATP
molecule that produced in
light reactions?

I~ LﬁM\ ATP ss > 38 P 9
$a0 gall Ol Latl) @ aalm)

ATP is used as fuel to light
independent reactions (Dark
reactions) (Calvin cycle).

Clelill 2 8 oS andiny ATP ¢
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What is called the series of
reactions that builds sugar
from CO2 and the products of
the light reactions using ATP?

i o le ) ALl ans 13k
O3 8 sl 0 e S il s
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Light-independent reactions
or Dark reactions or Calvin
cycle.

Al Al ) 5l

Where does the Calvin cycle
occur?
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In the stroma of chloroplasts.

o) padll Slaiudlll 5 gia b

Each turn of light

R ) el b adl S

independent reactions 1) glad
requires :

1 CO2. S 2 B e a1
3 ATP ATP <l i 3
2 NADPH NADPH ¢~ 2

How many turns of the Calvin
cycle need to produce 1
glucose molecule?

LYzl Gl Al e adl
CO5Ssha e

6 turns because glucose has 6
carbon atoms.

6 e gsin JsSskall Y Sl 6
O S Gl )

What is called the process
that CO2 is incorporated into

Sl (A6 Zledil dlee o 13l
) Ay puall GLS all a2 S

organic compounds which COAlS ddla 8 Suaas
occurs in Calvin cycle?
Carbon fixation. O3S s

Differences between light reactions and Calvin cycle




Light reactions Calvin cycle
4 guall e il Ol Adls
<as' Take place in - Thylakoids Stroma within the
o membrane chloroplasts.
SO plie claiudll) B B gdall
8l puadll
Happens when Light is present. ATP is present.
die ¢haas & gall Jga g dic £ Ay Le
. ATP4iLLl)
In put (used to)  H20 + NADP+ + NADPH + ATP +
PRENIVY Light + ADP C0o2
Output (results) 02 + NADPH + ATP  Sugar + ADP +
=l NADP+

a4kl Function  Converted light Converted CO2 to
energy to chemical sugar.
energy. A (A gl
A guall ALy g e ) s S
ERIS T



