FIRST YEAR SECONDARY

Student’s Book

wrasl &mallcliy
S————" 2018 - 2019

Al S iy 2y
o il ety el B g




Arab Rtpubllc of E
Ministry of Education

&T«hnlcal Education
Central Administration
of Book Affairs

BIOLOGY

Grade 1 Secondary

Student Book

2018 - 2019

G s Jglals 2 jean jud
il pulailly ealailly dusyill 5)lj9 2l




BIOLOGY

Grade 1 Secondary

Student Book

2018 - 2019

Center For Curriculum & Instructional Materials Development

o




il & aio

OIPERIYS IUPROTFUTIS, (PP [IOXFUINEICE NP (NS R LR UL
SNl e s s Skl G il s OS5 il SV 22 i 15
LB 5 et Uiy § Sl ezl e LSV 5

w5 galt OF Szl e bl o odactly e 115 e o UL
ha LS1ae e oG L olis) g Uy el S ate ae 3310 Sdanlly )
NONTA P PR U S PO R ES I P S U I < P PPRci |

s A o o 4 ) ezl ps ek AT A Sls) g sl S5
:AM.,-L.:SI,M,:—YI,B,&J,-L&.‘J[,M«UJ#;,- Jadl Lol
&,’uﬂﬁlc@lww;iwémﬁjc,q?iiﬁnwhp},
b ol G S jlgadly datSNE g g I e iy ¢ Cslaznly BLE y Golasi
Y| IS o i S

b 1S gy el Dlal St L el Lans s sl 3 3 Al ST i
e ) el o o ol o oy il o G el el iy gy 2l
£ IS 5 ¢ gl WY el Ll AU L slie] sl 5 g 4 02 o)
AL gty ol ol G5 2 Gyl 3! e etV a5 e B

oS oy L o Be L g Joon s 55 ) g Ul 0 .5 05
gt K S e L L Sl Al g4 5 2 p sl ey nde sy
Lol eSO eyl a1y Ll o a0 oSl g e gl o

Ay lelasi s
Sraadl B paddidly e Sy ATV gy 5 03 0
www.ckb.eg
5 s gy B adl a1 ga Lo L s e i ol Gl ga e e
EN Y Sl e gl e

e oS gt ety @S0 ]y e ey O oS0 A L 3]
SPEES (PRESA RS L T s SR RSOt < P

c ol Jadlly




p— ; - \

Contents

Unit One : Chemical basis of life
Chapter 1 : Chemical Structure of Living Organism’s

Bodies (Carbohydrates and Lipids)
Chapter 2 : Chemical Structure of Living Organism’s
Bodies (Proteins and Nucleic acids)

Chapter 3 : Chemical Reactions in Organisms’ Bodies

Unit Two: Cell: structure and function
Chapter 1 :Cell Theory 32
Chapter 2 :Cell Ultrastructure 38

Chapter 3 :Differentiation of Cells and Diversity of

Plant and Animal Tissues




Unit Three :Inheritance of Traits |
Chapter 1:Chromosomes and Genetic Information 66
Chapter 2: Genes Interaction 71

Chapter 3: Genetic Inheritance and Genetic Diseases §0

Chapter 2: Modern Classification of Living Organisms 106

| Chapter 3: Kingdom Animalia 114




Biology is closely related to chemistry. Chemistry explains the chemical structure

of living organisms and the reactions taking place inside their cells

There are four basic types of organic molecules necessary to the life of living
organisms. These molecules are carbohydrates, proteins, lipids, and nucleic acids,
All living organisms are made up of these four molecules, These four molecules are

called the blological macromolecules,

In this umit, you will identity the molecular structure, tunctions and importance
of these molecules 10 the hving organisms. Furthermore, you will identify the

chemical Processes related 1o the tunchions of lile

In this unit, you will practise some practical and applied activities that help you
to understand the nature |, structure and functions of the biological macromolecules
and the chemical reactions which occur inside the cells. These activities improve
b | '“""” your '\LJ“\ SUt h .Uﬂi)l\\O"\ Jtions 0'\'“"[”"'”:."“)” measurenynt o ||l'\l('”‘

interpretation, controlling the variables and so on
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lime Management

Learning Outcomes

By the end of this unit, the student should be able to:
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Unit One

By the end of this chapter, you
Mbublua

 Chapter 1 h .f

@hemmloruvingm sy sPBodies

Ovtentviite (he sedmbamcrs ho whah
o Ty virganoan s Doy o e i) of
Descrie O midecular Wt of
Cattaaby dhaten s Lipads

Dwsnimine tha (ani s of © arboby chass
sl g

Eaglaln the aule of moscsacciundes
I prucrsses ol Wawierring the snergy
Menidde thee cwlls of Beimyg onganisem,
ety cawolyiiimes ol Dpeds
e ially

Propame scmmiifc ypocheses  and do
experienmy ks verity thear saliiiny.

Terms:
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MONOSNCE e
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You know that the structure of living organisms
comes in gradual levels. These levels begin with the
systems, organs, tissues, cells and finally come the
organelles.

If we follow up this structural sequence of living
organisms, we will find that the cells of any living
organism are made up of organic and inorganic
molecules and each of these molecules is made up of
atoms as well,

Inorganic molecules in living organisms such as
water and salts often do not contain carbon atoms.
While organic molecules such as  carbohydrates,
lipids, proteins, and nucleic acids are large molecules
containing carbon and hydrogen, and called biological
macromolecules.

Figure 17 Socrome molecule o one of the blological macromalicutes.

Use the colowr hey attached o figere 2 1o identlly the ool orge-
aefies that msade up of?

(Carbohydrates-lipids - proteins -and nucleic acids).

J—
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Fpme 2
Observe figure 3 1o see that carbohydrates, lipids, proteins . and nucleic acids
are made up of units. Each unit is made up of smaller units. Identify the units from
which all the four biological macromolecules (carbohydrates, proteins, lipids, and
nucleic acids) are made up of.

BT

) o..o"ﬁ
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I Frgure 1: The units from which the four brological macromoieculos e made up of ’
)

Biological macromolecules

Biological macromolecules are large-sized organic compounds made up of
smaller molecules, All these compounds contain the carbon element and they
are extremely necessary for the life of living
organisms,

Most  biological  macromolecules  are '
called polymers. Polymers are made up of | Siochemisty & the science
o A% concerning with studying the
the combination of smaller molecules called chemistey of Sivifig OrRANHMS.
monomers throughout a  process  called

polymerization,




Biological macromolecules are divided into four groups according to their
molecular structures and the functions they perform.

Carbohydrates

Carbohydrates are biological macromolecules made up of smaller molecules
called monomers. Carbohydrates include sugars, starches and fibres. They are
symbolised by the formula (CH,0) . According to this formula, carbohydrates are
made up of carbon (C), hydrogen (H) and oxygen (O) atoms in the ratio 1:2:1.

Impoctance of Carbohydrates:

% Carbohydrates and obtaining energy: Carbobydrates are considered the fast
and basic resources for obtaining the energy.

# Carbohydrates and storing energy: Carbohydrates are used for storing energy
in living organisms’ bodies until they require it, Plants store carbohydrates in the

form of starches. On the other hand, the carbohydrates are stored in the human
body and animal’s body in the form of glycogen in the liver and muscles.

% Carbohydrates and building the cells: Carbohydrates are a basic component
for some parts of the cell such as cellulose in the root of plant cells. Additionally,

cathohydrates are also found in cell membranes and in the protoplasm of the
cell,

Molecalar structure of carbobsdrates:

There are several ways to classify carbohydrates. Some of these classifications
are based on the molecular structure of these carbohydrates. They can be divided

into:

= Simple sugars

% It's chemical composition is made up of either one of sugar CH.OH

molecules and called monosaccharides or made up of two n ' N

molecules of monossccharides linked together to form a | E‘ N

molecule of disaccharidase . \PH A

# Monosaccharides m)\?__;b OH
Monosaccharides are the simplest type of sugars. They are H OH

made only up of one molecule. This molecule is made up of .
a chain of carbon atoms. Each carbon atom is connected to ';‘,‘:"" a"’:‘.’;’:
oxygen and hydrogen atoms in a certain way, The number of  whsenation anlyt

carbon atoms in monasaccharides ranges from 3-6 atoms.

* Examples for monosaccharides are glucose (fig.4), fructose, galactose, and
ribose.

\ .4! me —




% Disaccharidase

# Two monosaccharides malecules are linked to each other to form a
disaccharide molecule. Examples for disaccharidase are sucrose, which is made
up of a glucose molecule linked to a fructose molecule, lactose which is made
up of a glucose molecule and a galactose molecule and maltose which is made

up of two glucose molecules.
B 5{,@ Chases 1M
—_— Hiwn
AT A g
o‘ ‘r LY [ \“ e ‘
aN—V | N
o o

Fighre S: Sucrose s ane of disaccharidies lolmervation only)

In general, simple sugars are soluble in water, have a low molecular weight and
have a sweet taste,

% Role of monosaccharides in the processes of transferring energy inside the
cells of living organisms.

Living organisms obtain energy stored in carbohydrates when the glucose
molecules are oxidised inside the cells (mitochondria) and the energy stored in its
chemical bonds released in the form of a compound called adenosine triphosphate
(ATP). This compound is transterred into other places in the cell to use the stored
energy in it for all the vital processes inside the cell.

Second: Comples sugars

Complex sugars are polysaccharides made up of monosaccharides such as
starch, cellulose and glycogen. Each of them ks made up of glucose molecules
combined with each other. Complex sugars are insoluble in water, have high
molecular weight, and do not have sweet taste.

N I s
i \{'_’{'/ Son

Manosaccharide (glucow)
Figure 6: Comples sugar are marde up of several monosaccharides (ghucose) (observanion only)
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Lipids
Lipids are biological macromolecules made up of carbon, hydrogen and oxygen

atoms. Lipids are also made up of a large group of heterogeneous compounds such
as fats, oils, waxes, phospholipids and the derived lipids such as steroids. All these
compounds are insoluble in water, but they dissolve in the nanpolar solvents such
as benzene and carbon tetrachloride.

Molecular structure of lipids
Ohserve  figure 7 to see that the lipids are

made up of fatty acids, and glycerol. Glycerol is P e @
an alcohol containing thres hydeoxyl groups (OH).
Impoctance of lipids Fatty ncsd @
#* Lipids and obtaining energy
However, carbohydrates are a rapid resource r - Py ackd @
w

of energy, the energy obtained from lipids is moce
than the energy obtained from the same amount of -
carbohydrates. The body does not begin 10 get the ' Frioe s ,,:,,":,":2'1"'
energy from the fats stored in it, only in case of the (obweration only)
absence of carbohydrates.

¥ Lipids and building the cells

Lipids represent about 5% of the organic materials
involved in the compaosition of the living cell. Lipids
also have an important role in the structure of cell
membranes.

Furthermore, lipids work as a thermal insulator
in animals and humans. Due 1o the favour of lipids,
organisms can maintain their temperatures in severe

cold regions. Besides, lipids can work as a protective  Figure 8 Lipids sorm nalating layen
cover for the surfaces of several plants and animals, under the skin
and some of them can work as hormanes as steroids,

Clhassification of lipids:
According to the chemical structure, lipids are classified into:
Simple lipids
Simple lipids are formed by the reaction of fatty acids with alcobols, According

to the saturation degree of the fatty acids and the type of alcohol, simple lipids are
divided into:

\ 6 ! "’mm —




w  Oils

Olls are liquid fats formed by the reaction of
unsaturated fatty acids with glycerol. Examples for
simple lipids are the liguid fats covering the feathers
of water birds to prevent water penetration into their

bodies, (figure 9),

..- !l‘t\

Fats differ from olls in the aspect of being solid
substances, Fats are formed by the reaction of
the saturated fatty acids with glycerol.

e Waxes

Waxes are made up by the reaction of fatty acids
of high molecular weight with monohydric
alcohols, For example, the waxes covering the
desert plant leaves 1o reduce water loss during
the: transpiration,

Figure % Frathers of water Liinds

Enrichment
Risks of the takeaway food

Ready meals, ned tood, and many
bakeries and sweets contain o type
of ta callod wans far that produced
by hydrogenation ol vegetable  oils,
Frequontly emting of these fats leads to
elevaton of cholesterol cancentration in
Llood

Fryguee 108 The wicx covenng the plant kerves

#* Complex lipids

Hydrogen, carban and oxygen are involved in the structure of complex lipids,
in addition to phasphorus and nitrogen as in phasphaolipids

[’l’('/(,""- ( 7
: “I)I, . /



Phospholipids:
They are present in cell membranes of animals and plants. They are similar to fat

molecules in the structure except for the phosphate group PO, and choline which
replaces the third fatty acid (figure 11),

% Derivative lipids:

They are lipids derived from both the simple and complex lipids by hydrolysis
such as cholesterol and some hormones.

o n-?-r}- Fatty acd o
@ Pamtraw gresgy




Safety precautions
n'

(LS |
Activity goal

Qv b rmseniw of sgm n

it food) sanpiles ining e

bl Benedicrs  coageet  Sarn

GIange 9 eesende  Of  single
ey

Acquired skills
Hypothesizing,  egwommntng,
concludag, bwerviy] niserpuing

Materials needed

Wty laath, Inmmes 4 2 tubes
Gl rack, @ucime salumian, sam b
solation, e allwmin, bt
walet  Bonelics  reagent, pen
tulse handies

[¥] Write down  your
opposite tabel:

- Conclusion;

*  Which tube (s) give positive results (turns

Share your group in this activity.

Procedure:

= Hypothesizing:

In light of the goal of this activity, which substance (s)

you have contain a3 monosaccharide?

w Test the validity of your hypothesis:

7] Label test tubes 1 - 4 .

[3] Put 2 ml of glucose solution,
starch solution, egg albumin, and
distilled water, respectively in the

tubes

[@] Add 2 mi Benedict’s reagent to

each tube.

[%] Leave the twbes T
in water bath for | member

Selmiane e

5 minutes.

Clan e srlbuten

observations in  the

S sl

L B

- W IN -

[hslalles) moatew

to orange) and which is negative (colour is not

changed)?

e What is the relation of your results with your hypotheses?
*  What do you conclude from the experiment?

¢ Does the starch colour change by adding Benedict’s reagent? Why?

¢ Which of the previous substances must be avoided by diabetic and obese

pacients ¢

*  How can Benedict’s reagent be used in the different situations of actual

lite?

-
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. -

"~

_



AT veecimgesneh

, Support your opinion with the results of the

Sefety precaution experiment then do a report 1o show your classmates,
Procedure: -
Activity goal By using iodine solution, detect the presence of
> g’: your *m;"' detecti weing | starch in samples you have.
g’"%"f aking  Note: Some materials such as: Soybeans, macaroni
(lodine blue in and wheat needs grinding. -
' i ; - Observation: \ .
Acquired skills Design a table 1o write dawn g”f'.
| rgmeureiesng, Ameriing, i '
| SR the change in jodine colour in \
each case.
Materials needed
Sompies of foode MK posider
Pt s, soybwon g, s T

w Classitying:

In a table, classity the foods you tested into 2 categories according to their content
of starch




Participate your group in this activity.
SNty procautions Procedure: .
m 1 = Hypotheszing:
Activity goal In light of this activity goal, which substance (s) you

Ditect e pwesence of Tpih v have comtain lipids?
it simpivs o loode sning o p'ds
worcken < 3 pppigent [ & M soluble

i Lats aond Jrm s i presenco of

taten

Acquired skills AV
Mypotenizing.  expvimting | W0 Test the validity of your hypathesis:

PISNEDG PRI SN (3] Cuta small piese of potato, then cut it into smaller

Materials needed pleces. Put the pleces in a mortor and grind. If you
Sudind il pesoes, bean | Need, vou can add 2ml of distilled water to facilitate
mmm’m grinding, Collect the resulted juice in a test tube and
atul 4 test it label potato juice.

(3] Using another mortar, grind bean seeds, and
repeat the previous step with peanut seeds, You can add 2 mi distilled water for each,
[3] !n a test tube, put 2 ml of what resulted from bean seeds grinding, In another
tube, put 2ml of what resulted from peanut seeds grinding. In a third tube put 2ml
distilled water,

2 2 ’
l Add 2ml of sudan -4 stain 10 cach tube. No R n-: :::.:w

= Write down your observations in the

table: 1 | Moo

= Conclusion: 2 | Bean sewds

o Which substance ) tested contain fats? 3 | Pt sees
What is the relation of your results with your 4 | Distilled water

hypothesis?
o HMow can sudan-4 indicator be used in the actual life
situations?
- e ——e T e T T —— &
A‘{;?'-—»_ 'm%'(o
R VI
., 20O0O0-
\A"\'). -



Unit One

Chapter 2~

By the end of this chapter, you
should be able to:

oscrr e et suchee A
baa® pirstrwn ared fin e w0 o
Dnetraeniowe the fumd s of Besthi geome g
PR I

Faglain  the  wlatsomshipy  Detwoen
e setparmin of e soxk 0 The
gy pepicde chuen anl e s seegosiion
of protesen ant] thes sariation

Mondlly the prasary. socondary. wetiuy
A (pasiermany sine ture of grodtsin
Ittty potdedio e tie ally
opose sceniblie Spatheses sl o

FRPEIUTERIN 30 Wil Thew valkdfing

Terms

Mrotewn

Arvpes 4 beh
“i‘\\"v'ob

Vrimery s tisee
Secondary st e
Tetilary srochew
Cnmtommary sleva e
Mucies sy

Poax ooy
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Proteins

structural

Proteins  represent  the compasition
of all living organisms. All living organisms from the
hugest animal to the extremely microscopic one are
mainly made up of proteins. Proteins contribute to the
biochemical processes preserving the life,

Importance of proteins

Proteins are involved in the structure and functions
of the living cells, They are ane of the basic components
of cellular membranes. In addition, proteins form the
muscles, ligaments, tendons, organs, glands, nails,
hair and a lot of the vital fluids of the body such as
blood and the lymph. They are necessary for bone
growth. Furthermore, enzymes and harmones which
stimulate and regulate all the vital processes in the
bady are proteins. Proteins are a basic component of
chromosomes,

Fagure 12: Spiden’s net, hoves, and horms of animals ame Samcally made
up of proteims

Aashrasf printind HOZZS




Molecular structure of profeins

Proteins are complex macromolecules (polymers). They have high molecular
weight and made up of sructural units (manomers) which are amino acids.

A rrewds o8 g maaide oF T e

Figure 13: A meadol Hllusteating the comgemition of protins and amino acirk
Antine acith
Amino acids are the proteins building units. They are onganic compounds made
up of hydrogen, oxygen,carbon and nitrogen atoms. Observe figure 14 to see
that amino acids are made up of a basic group- the amino group NH_ . an acidic
group- cathoxyl group COOM (Thase two groups are the functional groups in
the amino acid), a hydrogen atom and a terminal group R which differs from an
amino acid to another.

)
NH.— C e COOH
e i o
Py R e

Frigure 14 Canaral formwda of an anmine acd
Amino ackds and building of peotein

Proteins are made up of repeated units of amino acids which link with each
other by peptide bonds. Observe figure 15, You can observe that these bonds are
present between the carboxyl group of an amino acld with an amino group of
another amino acid, with the removal of water due to this combination.

W sl

Figure 15:Amino acids are linked 1ogether by peptide bonds (olnenvation oaly




The combination of two amino acids is called dipeptide compound and the
protein chain formed of several amino acids is called polypeptide. When protein
is being formed, it is not conditional for the combination 1o occur among similar
amino acids. This gives extensively wide and various possibilities 1o form proteins
depending on types, order and number of amino acids in the chain. About 20
amino acids participate in building the proteins such as |

glycine, alanine and valine. | Remrbandaymnd N
( log in the internet o
Classification of proteins Identfy the rest of amina |

Proteins are classified according to the substances ;N”’Mwuz

involved in their structure into: determine the type of R
Mhmhm.-ml !
Simple proteins .

Simple proteins are made up of the basic units of building protein, Le of amino
acids only such as albumin present in the leaves and roots of plants and in blood
plasma of humans.

Conjngated proteins

Conjugated proteins are made up of amino acids
asiociated with other elements such as phosphorys, IR
iodine and iron, Besides, the nucleic proteins — The lack of albumin in the

associated with the nucleic acids and phosphoproteing | Body leads at an imbalance

such as casein-the milk protein- which contains &m“”m' of "‘:

phosphorus. The thyroid protein (thyroxine) which | (a0 amouns of fluids which
contains lodine, while the haemoglobin necessary for | causes swelling  especially
transferring the oxygen during the respiration process 10 the feet und face bocause

albumin prevents the leaking
Containg leoh, ol fluids from blood vessels

» s o the tesues. S0, albumin
Nucleic acids maintaios  the  osmotic
Nucleic acids are biological macromolecules | pressure inside the cell,
containing oxygen, hydrogen, carbon, nitrogen and -

. There are two types of nucleic acids: Ribonucleic acid (RNA) and
Deoxytibonucleic acid IDNAL Nucleic acids are made up of basic units called
nucleotides which bind together by covalent bonds to form a polynucleotide or the
nucleic acid.

\ 14 ! nraaf printing HOUSe m—




Nucleotides

Nucleotides are the basic units forming the pucleic acid. Each of them is

composed of three units illustrated in figure 16.

¥ A pentose sugar molecule: There are two S dad —
basic types of sugar in nucleic a cids: @
W& First type: Deoxyribose sugar involved o .
in the composition of DNA. \. o \. - :""
yrime wgw
@ Second type: Ribose sugar involved in \‘ - ‘_/
the composition of RNA. - »
% A phosplule group ;__fquw 16 Composition of a mcleotide

It is connected to the carbon atom number 5 of the sugar molecule.

#* A nitrogenous base

Nitrogenous bases are: adenine (A), guanine (G), cytosine (C), thymine (T)n a
DNA molecule, and uracil (U) is found in RNA molecule instead of thymine, Uracil
is tound in RNA only instead of Thymine in DNA. Each base s connected to the
carbon atom number 1 of the sugar molecule. Nucleic acids differs with respect to

the difference of the nitrogenous bases forming them,

% Chieek your skills:
Observe figure 17 and compare the nitrogenous bases of bath DNA and RNA,

v w
™

Curww

LN (T
Frgure 17 The meodecubir strocnne of DINA and RNA

aiflkm
. ('m, 7
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Importunce of nuclelc acids

Nucleic acids are carried on the chromasomes
inside the cell nucleus. They are responsible for
passing on the genetic traits from a generation 1o
another when cells divide. DNA carries the genetic
information responsible for appearing the distinctive
characteristics of the living organism and organize
all the vital activities of the cell.

On the other hand, RNA Is transcribed from
the nucleic acid DNA, then it transfers into the
cytoplasm to be used by the cell to synthesize
the proteins responsible for appearing the genetic
traits, and those responsible for organizing the vital
activities.




——————

- = Procedure:
Sty poecrsfons (1] Predict: which substance (s) you have contain

m protein?

Activity goal (3] Label test tubes 1 - 4,
‘:.“h: m'-:u:.....‘ w  [3] Put 2ml of egg albumin solution, starch
Wit I prommc o il | solution, sucrose solution and distilled
Acquired shills water, respectively, in the 4 tbes
M'M"" G (%] Add 2ml biuret reagent to each tube,
materials needed
et rengnt, dllwwenny
iy Traps iy Substance Observation
e w_"'.d_‘"w = 1 Egg albomin

2 Starch solution

3 Surrone solution

4 Dastilled water

w Record your observations in the table above:
Conclusion and analysis:

¢ Which substance (s) gave positive results? Which is negative!

e Compare between your observations and predictions,

*  What do you conclude from this experiment?

o What are the actual life situations in which biuret reagent can be used?




Assessment activily

[3] The following figure represents the general formula of an amine acid. Examine

the figure, then answer the following questions

e ldentity what the numbers 1.4
represent,

D—0—Xx

o What are the numbers that represent +H N
the functional groups in the amino acid? H 0"

1 ih
*  Which of the previous is differ from "
an amino acid to another?

Phemy S preap
[7] The nucleotide in  opposite figurg ..:m,w ”
represents the building unit of:
a - DINA
l, - RNA A M Otnv
C- DNA and RNA :
Justify your answer: S
(3] Use the following table 1o compare between DNA and RNA :
Comparison points DNA RNA
Type of sugar
No, of strands
Nitrogeron bases
Importance
Sl
House
Al-ashrasf pANUOE



By the end of this chapter, you
should be able to

o Mhenlidy whiat w et by retaladrm
W Twving ivganmme  (Catabofivn  and
kb

o enility whit see mwant by enrymes
e primcpie, and meshanam of thew
action.

o Dglos the wlfoct of hydogn wn
Concentiatinn R0 on e enmmey’
iy,

o Show the ofoxt of Sempecitanm on (e
sy actaey gl

o Cluity the gandour of Alluh i the

sccuniie stuctem of ving ougamarmw

b

Biochemical reactions necessary for  growth,
repairing damaged tissues, and obtaining energy take
place in all Tiving organisms” bodies. These meactions
are called metabolism and they continue in all living
organisms, If they stop working, this leads to death of
the organism.

Metabolism

Metabolism is a group of biochemical processes
take place inside the cell. In these processes, complex
and macromolecules are being bullt from  simple
molecules and called anabolism. On the other hand,
some molecules get broken down 1o extract chemical
energy stored in it and called catabolism,

M0 waber 1 Aoy

A L
‘-%*.

Figure 100 A diagram [lustrating catabobism and anabodism

First: Catabolism

Catabolism is the process of releasing energy stored
in the chemical bonds present in the molecules such as
glucose.

s )



Second: Anaboiism

In the process of anabolism, simple molecules are used to build up more complex
substances throughout a chain of reactions. These reactions consume energty such

as synthesis of proteins from the amino acids.

Enzymes

All the reactions occurring in living organisms require high . Activation enengy .

activation energy to take place. To reduce the cell consumption | The minimum energy
1o more energy, there should be a catalyst to be sure that the | needed in onder for o
chemical reaction occurs rapidly throughout reducing the | chemical reaction 1o
activation energy. This catalyst is the enzymes \occur.

Figure 19 illustrates  the
consumption of a biochemical . _ '
reaction o the energy in the
presence and absence of the »
enzyme

Compare the activation
energy of the reaction in the
presence and absence of the
enzyme

Enzymes are biological catalysts
made up  of  large  protein Figusw 19 Effect of engymes an the oneryy

COMALTED i e reac 1M

molecules. They speed up the
chemical reactions inside the cell, The enzyme s made up of a combination of a
great number of amino acids forming a chain or more of polypeptide between each

other

Properties of the enzymu

(0 Enzymes are similar to the other chemical
catalysts. They participate in the reaction
without getting affected. In other words, they
speed up the chemical reactions inside the
cells without getting consumed

(’0 Enzymes are aftected by the hydrogen jon
concentration (pH) and the temperature.

(o Enzymes are highly specific than other
catalysts. Each enzyme is specialized for one
reactant substance. This reactant substance is
called substrate, and it is specialized for one
type Of reaction or few reactions

Faure 20x The thiee e

shogw of an ennyme

<o Enzymes lower the activation energy required to get the reaction started.

20
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Factors affecting the enzymes action

There are several factors that affect the speed of enzymes action such as:
concentration of the enzyme, concentration of substrate, temperature, hydrogen
ion concentrayion (pH), and the presence of inhibitors,

The following is an illustration to the effect of some of these factors on the
speed of enzyme action:

“The relationship hetween temperature
and enzymes sctivity

Figure 20 illustrates the relationship
between the activity of two enzymes 90
and temperature. Observe the figure and
identify the following: 04

7 The temperature at which each
enzyme starts its activity.

#  The temperature ot which the

maximum activity of each enzyme 'n utg m’:w 0 w0 o
igute (200 honship betwesn ey

appeats. tures and enzyme activite
#  The temperature at which the

activity of each enzyme gets stopped.
7 The thermal range of each enzyme's activity.

The protein nature of the enzymes makes them extremely sensitive to the
thermal changes. Enzymes activity Is determined in a narrow range of temperaturnes
comparatively to the ordinary chemical reactions. As you have observed, each
enzyme has a certain temperature at which the enzyme is more active. This point is
called the optimal temperature which ranges between 37 10 40C".

0.', Uiiyese stnay

v

02p

The enzyme activity gradually lowers, as the temperature raises more than the
optimal temperature until it reaches a certain temperature Life application
at which the enzyme activity stops completely due to the
change of its natural composition. somatinnes  Fecesded on

On the other hand, If the temperature lowers below | 2™ deterpets to usw
the optimal temperature, the enzyme activity lowers
until the enzyme reaches a minimum temperature | o e fight of your stsdy
at which the enzyme activity is the least. The enzyme | about the
activity stops completely at 0 C*, but in case of raising | yme!
the temperature, the enzyme gets reactivated once more




o PPower of hydrogen (pH) tproving the skills .

Potential of hydrogen pH is the best measurement Design and  do
determining the concentration of hydrogen loa H* in the A experiment 10 show
solution, It also determines whether the liquid s acidic, the efiect of lowering
basic or neutral. Generally, all the liquids of pH below 9. RS 4 e
7 are called acids whereas the liquids of pH above 7 are :ﬁ,’::ﬂ;um Lhe,
called bases or alkalines. While the liquids of pH 7 is
neutral and it equals the acidity of pure water at 25 C*,

You can determine pH of any solution using the pH indicators ifigure 21).

——

Posaer f s sodution [vcreases Poer o Besbe solutionns vcreases

Figure 21 Relatonsiip of pht with the natuee of e solufon

e pH and the enzymes activity

You know that the enzymes are protein substances. They contain acidic
carboxylic groups COOH, and basic amino groups NH_. So, the enzymes are
affected by the changing of pH value.

Each enzyme has a pH value working at it with a maximum efficiency called the opti-
mal pH. If the pH is lower or higher than its optimal pH, the enzyme activity decreased
until it stops working. For example, pepsin works at low pH. Le, it is highly scidic
while trypsin works at high pH. L., it is basic. Most enzymes work st neutral pH 7.4,

| »eyrw
- Tty

§ B b vemor rwer ity

Why do mom
enzymes wirk at pH
e 14

Frpure 22 Th optimal ik valoes for pegnin and wypaio ensymes

Fa) Go Further |

E For morekmwledgc about this topic you can refer 1o the Egyptian
| Knowledge Bank (EKB) through the opposite link.
|
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I Science, Technology . and Soclety I

Nanobiopharmaceuticals

Proteins have several vital roles in the human body. The ability of proteins
o treat a lot of diseases and disorders has been discovered. These biological
macromolecules have been known as biopharmaceuticals. Like several medicines,
it is extremely difficult to carry on the medicine directly to the target parts o
cells in the body. Recently and after the enarmous development resulted from the
nanotechnology, many trials are conducted to carry on the medicine to the infected
cells in the body by using nanoparasites, These trials of carrying on the medicine to
the infected cells in the body by using nanoparasites have led to the originating of a
new field called nanobiopharmaceutics. As a result, the products used in this field
are called nanobiopharmaceuticals,

Key Terms

* Carbohydrates: Carbohydrates are biological macromolecules made up of
several simple molecules (imanosaccharides). They include sugars, starches and
fibres. They also are made up of carban (€, hydrogen (H) and oxygen (O) atoms
with the ratio 1:2:1,

« Lipids: Lipids are biological macromolecules made up of carbon (C), hydrogen
(H) and oxygen (O) atoms. They made up of a large group of heterogeneous

compaunds, All lipids are insoluble in water and dissolve in nonpolar solvents
ashenzene, and carbon tetrachloride

* Proteins: are biological macromolecules made basically up of carbon (C),
hydrogen (H) , oxygen (O) and nitrogen (N) atoms. They have high molecular
weight and their building units are amino acids.

* Nucleic acids: Nucleic acids are blological macromolecules. They contain
hydragen, oxygen, nitrogen, carbon and phosphorus. They have two types: RNA
and DNA. They are made up of basic units called nucleotides.

* Metabolism: Metabolism is a group of biochemical processes occurring inside
the cell. During these processes, complex and macromolecules are built up from
simple molecules, and some other macromolecules are broken down to release
the chemical energy stored in them.

¢ Catabolism: Catabolism is a process in which some macromolecules
(carbohydrates, proteins and fats) are broken down into simple molecules to
release the chemical energy stored in them,
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occur inside the cells ]
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Safety precautions

oA

Activity goal
Indeering efinet of g 00 ensymes
Aty

Acquired skills

Obsriving, PR ng
Indenting, (el ting

Material needed
Amnylane  solutein 5% Wk
sdunon (VA busSer sedutinios
of Mileverr pHt valees, e
s, wyrmiges (5 mbs W Bl
e 1k, adhenivn g (Mwne,
stoging walch. andd markong pev

starch.

starch.

Share your group in this activity.

Amylase catalysis starch into simple sugars. In this
experiment, you participate your group colleagues
in determining the time taken by the enzyme for
completing this process in the presence of a buffer
solution which providing the desired pH value
during the effect of pH on enzymes activity.

Naotice: Buffer solution Is that keeps the solution
pH value constant at a centain value,

Procedure:

31 Start by using the buffer solution of pH = 7.5

This pH value Is the optimal for activity of amylase.
Use a syringe to put 2 ml amylase solution in a test
tube, then add 1 ml buffer solution and 2ml starch

solution, respectively. Caretully mix the tube contents well,
[E] In another test tube, put 1 mi buffer solution (pH > 7.5), 2 ml amylase and 2 ml

(3] In a third test tube , put 1 ml buffer solution (pH < 7.5), 2 ml amylase and 2 ml

[&] Add 1o each of the three tubes equal number of similar drops of lodine solution.

Observe the colouration of tubes with blue.

[3] Leave the tubes for a petiod of time.



Record your observation in the following table:

Test tubes Contents pH value Notes
1 Starch + iodine + amylase 7.5=pH
> Starch + iodine + amylase 7.5< pH
3 Starch + iodine + amylase 755 pH

e Inwhich wbe (s}, the blue colour was changed?
*  What is the tube (s that represents the control experiment?
*  Why starch is not affected by amylase in other tubes?

e Inflering: In light of your results, show how is enzyme activity affected by
pH.

Assessment activily

[i] Stomach secretes pepsin which helps in digestion in the stomach, works well
at pH value ranging from 1.5 : 2.5. Which of the following tigures shows what
will occur to pepsin if pH value in stomach increased?

4
—r—trtr> et SR ER
¢ i 3 ) . 0 ! 2 ) .

Enzyme activty

? | : ) .

[7] The following figure shows the results of an experiment in which a piece of
fresh liver was placed in each of salutions of different pH values after adding of
an enzyme.

vi m |
() (21 (3) (4) (5)
Weak slkaline Strong alkaline Weak acidic Strong scidic Neutral
solution solation solution solutinn solution
pH~-3 pH« 10 pH -4 pH 1 piiss

e  What is the name of enzyme?

iﬁj Al-Ashrast printnd OCES
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*  What is theoptimal pHvalue of enzyme activity?

*  What is the cause of the choice of a piece of fresh liver in carrying out of
this experiment?

The following table shows the enzymes which work in different regions of the
bady and the appropriate pH value for each of them. Complete the table, then

answer the following questions:

Location of enzyme | Enzyme pH range | Type of medium
Mouth | Saltvery amylass | 25-7 — |
Somach | pemin | EEEE

| lipase

e Predict the change in salivary amylase activity when it moves from the
mouth to stomach. Explain your prediction. Explain

*  Predict the change in pepsin activity when it moves from the stomach to

small intestine, Explain
First question: Multiple choice questions:

(3] From examples of disaccharides:
A Glucose B Fructose C  Gulaciose D Sucrose
(31 Which of the following is nat a polysaccharide?
A Starch B.  Glycogen C.  Celivlose D, Sucrose
(3] Liquid fats formed by reaction of unsaturated fatty acid with glycerol,
A Onls B Fas C Waes 0. Cholesterol
(3 Macromolecules contain hydrogen, oxygen, nitrogen, carbon and phosphorous.
A Proteins 8. Lipkh C  Catohydeates 1 Nuchele acids
(3 Building blocks of protein.
A Fany acids B Amino acids C Nucleicacids D Glucose

{41 Which of the following is nat monomer?
A, Glucose molecule B Amino acid C. A nucieotide D, Protoin




(71 Which of the following is not a function of proteins?
A Maintanance and tranamission of genetic 8 Controlling the rate of reaction
INOEMALON
C  Resstance of discases D Movement of materials inside and
outsche colly

(%) Which of the following statements is correct?

A Siple sugw s composed ol B Protein s composed of amino ackds
polysaccharide

C. Glycerol is componed of Tatty acids D Nocleobdes are composed of nucleic

acdy
(%] How does the enzyme increase the speed of the chemical reaction?
Ao By lowering the activation energy B. By increasing the activation onorgy
C By mleasing energy D By abworbing energy
(18] In the chemical reaction, the substrate bind with the enzyme at a region called the:
A Promotor B Resultant C Torget D, Active sise

(11 Which of the following biological molecules is consisted of glycerol and fatty
acids?
A Sugan B Stwch C. L D, Nuclewc acuds

Second question: Give reasons:

(3] The catalysis of protein albumin produces amino acids only.

(3] There are milllons of protein compounds despite that the number of amino
acids is limited,

(3] Some animals can maintain their temperature in severly cold places.
(%] Sudan-4 stain Is used in detecting lipids.

(3] Manosaccharides are the responsible for the processes of energy transferring
inside cells of living organisms.

Third question: Compare between each of the following:

[4] DNA and RNA with respect to pentose sugar and nitrogenous base.

(21 Simple and complex sugar with respect to difinitions and give an example.

[3] Anabaolism and catabolism.

Structural questions:

(7] The following figure illustrates the relationship between the activity of an
enzyme and temperature:

\ 28 ! m,,mm —
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Enzyme activity

o 0 N0 0 =
Temperature

Temperature at which enzyme activity starts

Temperature at which the maximal enzyme activity appears

Temperature at which enzyme activity stops

The thermal range of enzyrme activity.

Using results in above table, explain the effect of temperature on enzyme activity.
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The cell is the basic unit of all life forms. Some living organisms are made up
of a single cell, while some others are made up of enormous number of cells. For
example, the human bady is made up of 10.000.000.000.000 cells. Most cells are
extremely tiny to the degree that you can only see them by the microscope.

The cells are specialised to pedorm certain functions in the plants and animals.
For example, at the time you read these words, the nerve cells in your eyes carry
messages of what you read to the brain cells and the muscular cells connected 10
your eyeballs move your eyes across the page.

Cells are collected together to form tissues such as the nerve tissue or muscular
tissue. In turn, the different types of tissues form argans such as the eyes, heart and
lungs.,

All the cells whether they are specialised or unicellular organisms share in
general characteristics. The cell respires, feeds, rids of wastes, grows, reproduces
(produces similar cellsi and finally dies after a certain period of time.

The cells can perform all these functions because they have special structures
called cell organelles, where each organelle is specialised for performing a certain
Tunction.

/
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Unit Two

Chapter 1 '
5> CellTheory

7
oy

| /

By the eod of this chapier, you student
whosild b ahle You know that all living organisms are characterized
2 ‘::* U poscigles of the ol with  common  characteristics  such  as  feeding,
o Daphain e devligerent of e . | trANSfErTing, respiration, excretion, motion, sensation

ooopes and reproduction. Some living arganisms are unicellular
s m”""".m:“; such as bacteria, Amoeba and Paramecium, while mast
o Ao the slorn ot wreris s | Of them are multicellular such as humans, whales, and

dhhcavering the cotls and Sor com- trees,
purctin | e—

key terms

Mo i <ol Progu
Figuree 1: A group of various celhs imagnified 700 tieney of their real size.

Cell: The cell is the tiniest building unit in the
organisny’s body capable of carrying out all the functions
of lite.

Observe the group of cells illustrated in figure 1,
e What are the differences between these cells
regard to the shape and size?

o Determine which of these cells is the tiniest and
which is the biggest.

"mm —
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o According to your point of view, why cells differ from each other in the shape.

Cells vary in the shape, structure, and size as illustrated Enrichment
in figure (1) There is a relationship between the cell shape
and the functions it performs. The nerve cell (neuron) is ' "len"" colls, g:
long to be able to transfer the messages from the spinal :;N Tl:emhd a
cord present inside the vertebral column into your toes. ool mus reach one
The muscular cells are characterized by being cylindrical | meter o a litthe more,
and long, and accumulate with each other to form muscle | while the bggest cell s

fibres. The muscular cells can contract and refax to help | the owrich  unfertilised

the animal move freely, Qaoet =
Cell Theory
From the scientists which have contributed in developing the cell theory are
sclentists:
Robert Hook

He is an English scientist and has the favour in discovering the cells. In 1665,
he invented a simple microscope and used it to screen a piece of cork. He found
that the piece is composed of small boxes, figure 2. He named each box the word
cell, The term cell is derived from the Latin word cellula which means the cell or
the small room.

Antonie Van Lecuwenhoek

Antanie Van Leeuwenhoek was bom in Netherdands in 1932, He spent his life
as a government employee. Van Leeuwenhoek was amateur to screen objects using
the lenses. By using these lenses, Van Leeuwenhoek succeeded in making a simple
microscope with ability to magnify the objects up to 200 times of their real size.
He used this microscope for screening different substances such as water of ponds,
and blood. Van Leeuwenhoek was the first human being to observe the world of
microscopic organisms and living cells,

Figure 2: The draw winch Robent Mook demonstrated :
for the cork tissoe in the form of rows of sequenced Fuyguee 1: Antonie Van Leeywenhook’s
spaces as he soreened throughout the microscope. e

afol% “Ungs :13)



Matthias Schiciden

In 1838, the German scientist Matthais Schieiden deduced that all the plants are
composed of cells, He stated his conclusion depending an his own researches and

that of the other previous scientists,
Theodor Schwann

In 1839, the German scientist Theodor Schwann deduced that all living

organisms bodies are composed of cells.

Rudolf Virchow

Rudolf Virchow is a German doctor. In
1855, he stated that the cell is the functional
and building unit of all living organisms.
Additionally, he emphasized that the new
cells are produced only by previous other
living cells.

Develop your.skills —,
Surnmasizing shill:
Besef the role of soennists; Robert Hook,

Antonke Van Levwswvenhoek, AMarthals
Schioiden, Theodor  Schwann  and
Ruclolt Viechon in discomvnring the cells,

The efforts of previous scientists have resulted in and gave rise to what is known

by the cell theory. The cell theory is considered the mast important basic theory
in the modern biology. This cell theory is mainly based upon the following three

principles:

‘ All living organisms are made up of cells,
. Cells are the basic functional units for all the living arganisms,
‘ All cells come only from other pre-existing living cells.

| Development of Microscopes

The progression of biology is thoroughly based upon the development of the
technologies used in the science field related 10 the cell science (Cytology). This
has leaded to increase the ability of scientists to observe and analyse.

Amang of all the technologies, the microscope was the mast important tool,

Light Microscope

The light microscope was the only available tool for the scientists until 1950,
This microscope depends on the sunlight or artificial light to work. It is characterized
with its ability to magnify micro - organisms and nonliving things. It is also used for
screening the compaosition of large sized objects by slicing them into thin slices that

allow the light 1o permeate through. The light

microscope could magnify the objects

1500 times of their actual size according to the magnifying power of the two lenses
used (objective and ocular fenses). These lenses are made of glass and they can not
magnify more than 1500 times because the image will be blurred (unclearn),

),
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Figute 4 White Blood cells a3 soen by 2 compound Fight omuuxopr The image
magnitiod 1000 times s actual sre
The total magnitying power of the light microscope can be calculated through
the following relation:

Magnification = the magnifying power of ocolar lems - the magnifying power of the objective lens.

Over years, scientists innovated better methods to observe the samples more
clearly throughout increasing the contrast (difference) between the ditferent parts of
the sample. One method of these contrast methods between the sample parts was
using the dyes to stain or colour certain parts of the sample to be clearer, Similarly
when we screen the white blood cells as illustrated in (Hgure 40 On the contrary,
using the dyes involve disadvantages such as they kill the living samples. There is
another method to increase the contrast which is done by changing the level of
light.

% Observe: How does the contrast between the three images in figure 5 seem?
Compare them,

Electron Microscope

In 1950, scientists started to use the electron b
microscope in which a beam of electrons with high- Communication Skills
speed is used Instead of light. These electrons are | 0 0 i
controlled by electromagnetic lenses. Objects can be sc;fml elibrar:' m::s th:

magnified 1000.000 times of their actual sizes.

The electron microscope provided a field to
clarify the cellular compooents that had oot been
known before. It helps 10 know more accurate
details for the structures that had been known
before because the electron microscopes provide
high resolution magnified, and highly contrasted
images comparatively to those produced by light
microscopes. It is related to the shortness of the

wavelength of the electronic ray comparatively to the light ray. Objects’ images are

interne! o write  down
a report about electron
microscopes. Review your
report with your teacher
then display it in front of
your classmates to discuss
.

ik
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received on a fluorescent screen or on a highly sensitive photographing board.

There are two types of electron microscopes: the scanning electron microscope
used for studying the cell surface, and transmission electron microscope used for
stuclying the internal structures of the cells.

% Observe the image of the white blood cell under the two types of the electron
microscopes-scanning and transmission,

The Dammession The scanning elociron
CAeCion mICIoRCOpe IO Ope

Figute S 1 A whitte blood cell ax it appean under the scatning eleconic micromcope (magnifying power
used » 25008 and a5 it appeans andor the tamsmission eloctron mcroscope tmagnifying powes used « SO0
Compam the tow imagies In the twe Cases

¢ Thus, you can see that the development of microscopes increases our
knowledge of the science of cell (Cytology) and its related sciences.

| House
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Athypal
Lising # compound micimcope
Cotrecily hw esamiming somee e
detalh et con et be s by
nabint e

Acquired skills

g sl devees
Gharving,  sumylaring,  cocoeng
anl analy ring JLaa

Materials needed

A omiiel |, glass sl covenaligy
g, cotpound oo
walpel  droppar. blotes  odion
sodution

You will use the compound
microscope in several activities. You
can use it correctly in this activity, >
Procedure: «

(3] Cut the onion into 4 pieces.
[3] Using forceps , separate a pant
of the thin transparent membrane
lining the concave surtace  of one
of the pieces, Put it on a water drop placed at the middle
of a glass slide, then cover it with a coverslip.
3] Examine using the low power objective lens, then
the high power ane of the microscope. Observe the most
superficial layer of cells.

Use a blotter to remove excess water then add a drop
of lodine at an edge of the coverslip. lodine will diffuse
throughout the specimen

/

[¥] Re-examine the specimen using the low, then high power objective lens of
microscope, Observe the difference.

E o

wp Observation and data recording and analyzing

[i] Observe : How many cells that you could see using low power objective lens of

micrascoped
[3] Observe : How many cells that you can see using the high power objective lens?

[3] Observe : How did onion cells appear using iodine solution instead of water?

w Conclusion:

[T Why is the microscope used?

[3] How can microscope be used comrectly?
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You have leamed that the cell is the functional
and building unit in all living organisms, These cells
are characterized by their ability to grow, reproduce,
respond to external stimuli and perdom the different
metabaolic processes.

Think

* How can a cell perform all these functions?

* What are the structures present in the cell that
enable it to perform these functions?

| Cell Parts |

The cell is basically made up of a protoplasmic mass
surrounded by the cell membrane. The protoplasm is
differentiated into a nucleus and cytoplasm. Cytoplasm
contains a group of cellular structures called cell

organelles,
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First: Cell wall

Cells of plants, algae, fungi and some bacteria are surrounded by a cell wall besides
the cell membrane. This wall provides the cells with suppon and protection. Cell wall is
characterized with being pitted. It is mainly composed of cellulose fibers, therefore this

wall allows the passage of water and dissolved substances through it easily.

Erwichment ]
Coflhme s w Lhe
Coll  walls  play an o ell o g ol
Imprtant roke in protecting
| the cells and making them
resintandt 1o wind and other

weather  factors.  These
walls  provide the  cefls
with suomg suppon as in
the perennial trees such as
palm trees. While herbal
small plants contain cell
L walls with Tinde elasticity
that make them able to
maintain thelr’ shapes 4s
they are ﬂpmuj 0 strang Fggare 8 Catlidosa fibsors in the ol wadl of the plant ool
winel

Second: Cell membrane(plasma membrane)

It is a thin membrane covering the cell and separates its components and
surrounding medium. This
membrane  performs  a mco Further —————
basic role in organising the = R

bt BN
For more knowledge about this topic 258
passage of substances 1o you cun refer 40 the Egyptine Knowlodis Il

and from the cell. Besides, , RS
Bank (EKB) th h the opposite hink.
it prevents the spreading of (ERE Vo T ovpe -

cytoplasm outside the cell.

Cell membrane is composed of two layers of phospholipids molecules which
their hydrophilic heads (dissolve easily in water) meet the water medium in and
out the cell. While their hydraphobic tails (do not dissolve) are present inside the
membrane, Tigures 9 and 10.
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Molecules of proteins are embedded between molecules of these two layers,
Some of these protein molecules work as cell identification sites to different
substances such as nutrients and hormones. While some others work as gates to
pass the substances 1o and from the cell,

Due to the phospholipids forming the cell membrane are a fluid substance, the
membrane in tum is consideced a fluid structure (similarc to the oil Hloating on water
surfaced. The linkage of phospholipids molecules with molecules of cholesterol
contributes maintaining the cell membrane cobesive and intact,

Third: Nucleus

The nucleus s the most obvious organelle in the cell that you can see under
the microscope. It often has a spherical or oval shape and located in the middle
of the cell. Furthermore, it is surrounded by a double membrane called the
nuclear envelope. The nuclear envelope separates the contents of the nucleus from
cytoplasm, There are several tiny pores in the nuclear envelope through which the
substances pass between the nucleus and the cytoplasm.

The nucleus contains a transparent gelatinous fluid called nucleoplasm. The
nucleoplasm contains minute tangled threads coiled around themselves and called
chromatin, The nucleus also contains another structure called nucleolus (Figure 11), The
cell nucleus may contain more than a nucleolus, especially in the cells responsible for
forming and producing the protein substances such as enzymes, hormones and so on.

Nucleohn N lear eonelogwe
Chwomatin

Undoplosmie  Nucheogrlawn

mhculum

Nucheudr poew

. —

Fogore 11 Structune of the nocieus

Structure of chromosomes

During cell division, chromatin gets changexd
into rod-like structures  called chromosomes,
figure 12. Chromosome appears in the metaphase
of the cell division consists of two threads joined
together at a central part called centromere. Each
thread of thase two threads is called chromatid,  rigue 12: Bebuvour of dromossnes
figure 13. Fach chromatid Is composed of nucleic during cell diviion

a'l"l/(m .
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acid DNA coiled around molecules of proteins called histone. DNA carries the
genetic information that controls the shape and structure of the cell and organises
the vital actvities of the living organism cells. All your body trants are inherited from
your ancestors and you inherited them throughout transferring copies of the stored
genetic material which is being copied 1o the new generations during reproduction

Word meaning ~

Chromosomes wede given this name becaise they are stained by the bosic dyes and 1ake
a coloured stain that makes them more cloprly seen during coll division

Do vou know?

C hromoncnme is ot cormsistod
of 2 chromatids in all phases
Of mioss  excogt ot s
begmning till s metaphase
I becomes conssyxd  of
one chromabid In anaplyise
and tolophase, and called
daughler  cheomosame. Al
the beginning of cach new

division, the genotic material
Figime 1131 Chnomosame as appeared unders the elecinon microscope s duplicsted, s each

durtng cell diviakon Chmomesome consists of 2
Chromatids

Fourth: Cvtoplasm
|

The cytoplasm is almost a fluid-like substance present between the cell
membrane and nucleus. It is mainly composed of water and some organic and
inorganic substances. It also contains a netwaork of threads and microtubules that
acquire the cell a support 1o help it maintain its shape and form. In addition 1o its work
as passages to transter the different substances from one place to another inside the
cell and is called the cytoskeleton, The ovtoplasm also contains a group of vanious
structures known as cell organelles, Some of these organelles are not surrounded
by a membrane and called non-membranous organelles such as ribosomes and
centrosome. While some other organelles are surrounded by a membrane and
called membranous organelles such as endoplasmic reticulum, Golgi  apparatus,
mitochondrna, lysosomes, vacuoles, and plastids.



. Ribosomes

Ribosomes are round-shaped organelles that synthesize protein in the cell,
Some of them are present in the cytoplasm (single or in clusters) where the protein is
produced and directly released in the cytoplasm, The cell uses it in its vital processes
such as growth, regeneration, and so on, While most ribosomes are attached to the
outer surface of the endoplasmic reticulum and produce the proteins transferred by
endoplasmic reticulum to the outside of the cell (such as enzymes) after entering
some changes to it.

. Centrosome

Animal and some fungi cells (except for nerve cells-neurons) contain two tiny
particles called centrioles. They are located near the nucleus in a region of the
cytoplasm, This region is called centrosome,

The centrosome is not present in the plant and some
fungi cells, These cells contain a region of cytoplasm to
conduct the same functions instead. Each centriole is
composed of nine groups of microtubules ordered in

triples in a spherical shape, figure 14,

The centrosome plays an important role during cell
division where the spindle filaments extend between
the centrioles present at each pole of the cell. The
centrosome also plays an important role in forming the
flagella and cilia. Figem (15 Cobloles

.tndoplasmic reticulum:

The endoplasmic reticulum is a network of membranous canaliculi that extends
in all cytoplasm. It is attached to the nuclear envelope and cell membrane. So it
forms an internal transferring system that benefits in transferring the substances from
a part to another inside the cell and so transferring  the substances between the
nucleus and the cytoplasm, comer—

% There are two types of the endoplasmic reticulum The grossncs of

There is a rough endoplasmic reticulum and smooth | smooth endeplasmic
endoplasmic reticulum. The rough endoplasmic reticulum | Teboulum mcrosses
is characterized by the presence of a large number of :‘"‘W’“‘ ““:‘M“""
ribosomes on its surfaces. It is specialized in synthesising st mm
proteins in the cell, making changes on the protein produced | 0l alls of
by the ribosomes, and making new membranes in the cell. | uomach linig and

As for the smoath endoplasmic reticulum, the ribosomes | endocrine glands, Explain
are absent from it. It is specialized in synthesising lipids, | this in the light of your
transforming glucose into glycogen, and modifying the | study of endoplasmic
nature of some toxic chemicals in the cell to reduce its | "0cvim functions.

harmiul effects.
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@  Golgi apparatus

womauh evabyrd ot et b

Figare (155 Endoplasmc sothcubum

Golgi apparatus is a series of flat membrane-
bound sacs. The numbers of Golgl apparatus  differ
in the cell according to the cell’s secretion activity,
Golgl apparatus is specialised for receiving the
molecules of substances secreted by the endoplasmic
reticulum across a group of transporting vesicles,
Then, it classifies and modifies these vesicles and
distributes them into the places where they are used
in the cell. Golgl apparatus may also pack them
inside secreting vesicles called lysosomes, that move
forward to the cell membrane as the cell dismisses it
10 outside as secretory products,

————Word origin

Golgl apparatus Is named ‘OA
ity discovereitalian anatomist
and pathologist Camillo Colgi
who described it for the fiest
time in 1898, This arganclle s
also known as Golgl comples o
Golgl apparatus. It is also known
o chctyosomes in plants and

\afpae. J

Yise

LU UL

Frgure (160 Colg applatatin

Al-Ashrast printing [2CES
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. Lysosomes

Lysosomes are small, round, membranous
vesicles formed by Golgi bodies. They contain
a group of digestive enzymes. Lysosomes’
function is to nd of worn and senile cells and
organelles which no longer have benefits,
Furthermore, lysosomes digest the large
molecules of nutrients engulfed by the cell
and change them into structurally simpler
substances to enable the cell to benefit from
them. For example, white blood cells use
the digestive enzymes present inside the
lysosomes to digest and destray the pathogens
which invade the cell, figure 17.

The cell is not affected by the lysosome
enzymes because these enzymes  are
surrounded by a membeane isolating them
from the cell components.

Mitochondria Figure (175 The role of ysosmes in digesting the
Go F J - m inmide whete blood cells

For more knowledge about this topic 3 “" 3";
you can refer to the Egyptian Knowledge 2505 g8 Thinkiog corneener
Bank (EKB) through the opposite link. ‘-»':‘” T

Mitochondria are sac-like membranous organelles. its :::m‘;ml ""'""l. g
wall consists of two membranes. A group of folds known el ‘: s
as cristae extends from the inner membrane into its matrx

figure 18, These cristae work on increasing the surface on mmwm:

which the chemical reactions producing the energy  take or decroase? Explain,
place. Mitochondria are considered the main storehouse
for the respiratory enzymes in the cell. They are also considered a storehouse for other
substances necessary 1o store energy resulting from respiration (due 1o the oxidation of
the nutrients, especially glucose). The energy resulting from respiration is stored in the
form of a chemical compound called adenosine triphosphate (ATP) from which the cell
can extract energy once more,

Fupame (18 Mitochondnon




O Vacuoles

The vacuoles are sac-like membranous sacs (similar to bubbles filled with a
liquid ), They store water, nutrients, and the wastes of the cell until it gets rid of such
wastes. The vacuoles are small and large in number in animal cells while they are

callected in one big vacuole or more in the plant cells,

@ rasiids

The plastids are various shaped membranous organelles present in plant cells
only. There are three types of plastids that differ from each other in regard to the

pigment present in each type:

* While plastids or Leucoplasts: They are plastids that don't contain any type
of pigments. They work as centers for storing starches. Furthermore, they can be
present in the roots of sweet potatoes, stems of potatoes and the internal leaves

of cabbage,

* Chromoplasts: They are plastids that contain carotenoids which their colours
varies between red, yellow and orange. This type extensively spread in the petals
of flowers, fruits and in the roots of some plants such as rapesecd

¢ Chloroplasts: They are present in the leaves and stems of
green plants, They contain the chlorophyll that transforms
the light energy of the sun into chemical energy in the form
of glucose throughout photosynthesis. Chloroplasts are
composed of a double envelope surrounds a matrix called
the stroma. The stroma contains layers of disc-shaped,
compact structures known as thylakoids which each group
of them forms what's known by granum, (figure 19),

Fipre (L9 A chlosoplast
E‘d Go Further —

EFor more knowledge about this topic &
| you can refer to the Egyptian Knowledge
Bank (EKB) through the opposite link.

The coloues of the plant
cell e related 0 the
chromoplasts a8 In  the
petals of the flowen or the
presence of some colonned

plgments in cytoplaam as
in boet and roselle

R
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Activites and Excersises
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Acquired skills
Working 4 sy adwerving
o sientife drawiny | reconding
el anabyring dats, Comelinling
Adagning evje wwnm

Materials needed
Cilass shides, Ehondon plant kemen.

forcegs | oy, wabey
g viggdd o

Cooperate with your colleagues in the group 1o
perform this activity and discuss them about the

observation the have reached. Explain and compare
the results with that of 2 other groups. Participate in
expressing an opinion during the group discussion
that occur under the supervision and guidance of your
teacher

Procedure:
-
Use forceps to sepaate a young leaf from the tip of

Elodea plant and put it on a drop of water places on a
glass slide, Cover with a coverslip.

—

companinal Bght macrosope .
© @] Examine the leaf by the low power objective lens

(4x) of the microscope, then by the medium power
one (10x). Observe the superficial layer of leaf cells .

Draw some cells you saw. Label its different structures .

[4] Examine the specimen using the high power objective lens (40x). What are the
cellular structures you observed now? Draw these structures inside the cells that
have already drawn and label them .

Repeat the steps [ 2-4) with the prepared slide of human check cells.
w Observing and diagrammatic drawing:

Plant cell Animal cell

a .
- Uny,




w Recording and analyzing data:
[ Record the common and different structures you observed in both the cell of
Flodea plant and the cell of human's check in the following table:

(3] What is the cause of plant leaf colouration by green colour?
731 How can you make the structures observed in the plant leaf cells more visible?

(&1 What are the organelles you expected to see , but did not appear at examination?
Explain the reason.

- Conchusion:
What do you conclude from this activity?




Safety precautions

L4

Activity goal
Dheniyratg o maoeded iussates ovll

warinilee arw

Activity skills
Olmarving . anabogy, concbodng

Materials needed

Clays i, wogrtalse Ol watey
vl e ot

Procedure: .
[3] Bring a water filled glass dish

(3] Add o suitable amount of vegetable oil till cover
walter surface .

(3] Disperse a little of the fine sawdust on the oil Tayer
surface.

= Observation and data recording and analyzing:

(7] Observe : What will happen to oil after pouring it on water surface?

(7] Observe : What will happen to sawdust after its dispersing on oil surface?.

3] Analogy : Whow what each of water , oil , and sawdust represents in structure

of cell membrane!?

w Conclusion:

What do yvou conclude from this activity?



Applicd activity 39)

Safety precautions | ocedure: =
[3] Use the pincers to cut the electric wire into equal
1 | pieces labout 30 cm each) .
Activity goal : =

evgnmg & modd e e
Humowmons inimg emnamee sl :

mueraly
Acquired skills
[Disigrtiing . Insaning - working in

* ram

Materials needed
Ikt ebc e wne ek argund
gt peres,  peecers. sl
: metallic salk

[7] Roll the wire around the metallic stalk to get a spiral
- shaped wire,

3] Fix the metallic wire upon the disc-shaped magnetic
peces.

e What does each spiral piece of wire represent?

*  What does the magnetic piece represent?

[&] What is the difference between the 2 figures (A) and (By:
* A
* B

*  Are the chromosomes equal in size?

TS,

[¥] Design another activity shows the
chromosomes using wood or cardboard as

in the opposite figure - =) \ )

*  Are the chromosomes equal in size! A) it
\
e What does it mean having a heterozygous
pnr ol chromosomes mn the opposite
figure!
e  What do vou conclude from this activity?
- J

50 ’ v _— | pﬂm House




Assessment aclivily

3] Study the following figure, then answer the following questions:

.

e The figure illustrates the structure of

*  Write down the name of numbered parts:
I
2;

e What is the function of this organelle?

[7] Examine the following figures, then answer the tollowing questions:

Cell (A

Cell ()
o Specifythetypeotcells? A o L B
e Name the following numbered parts:
I 2: §: 4:
3 b: 7 8:

9: 10:
o What do you expect to happen when the oganelle no. 2 is removed
from the cell ? Explain

” l'r,/( ".’\'
& My >



In light of the study of the distinguishing chamacteristics of both prokaryotic and
evkaryotic cells: in front of you a picture of a microorganism
that live in the human alimentary canal . Specify the type of the
cell of this organism , prokaryotic or eukaryotic 7 Explain.

[¥] The following table shows some information about theee different cells.
Determine whether each cell is prokaryotic or eukaryotic. If any of them is eukaryotic,
determine whether it is plant or animal cell. Give an explanation for the decision
taken in each case, with each cell.

The structure cell (A) cell (B) cell ()
Cell wall present present not present
Cell membrane present present present
Chloroplastids present not present not present
Mitochondria present not present presemt
Nucleus present not present present
o Cell (A) type:
o Cell (B) type:
e Cell () type:
¢ The explanation:




SRR I IR .
Unit Two \

chapter s Differentiation;ofi@ellsiand Diyersity,
of¢Blantiand!AnimalFlissues)

By the end of thix chapter, you should
e able to Most living organisms are composed of several
o Ity the orgelsien fewk s cells, But, are these cells irregular or disordered? Does

The muslie wilidar bving ongancens S r 3 q ?
o lentify the concogit of Dy ¢ Mh of tht'n‘ w s.'.p‘l'au.l.\ from lh(. O'h"'-

o Difestiobe Lotwmn the senyse

o compen Waauan Organization of Living Organisms
o Mool lifsovenyl types of amimad
arvd pdasd taseas
o Duteenine the function of the He Cells are specialized in their functions, so they are
o present in types but not one. Each group of specialized
cells organize to form what is known as a tissue, For
example, the heart muscular cells which organize with
each other to form the muscular tissue of the heart wall,
Higure: 20,
Koy 1 , | Uniiar 11 hwrart o o
o Sityle thaw
o Comprnnd Vs
¢ P inime
¢ Collord byma
o Sclevonchymae
o Nylom
*  Mhloem Figame (215 Hoan Fgore (222 Cucalatony vstemm
o Fpihelial e : : ;
o Clianertive nwe If the cells forming the tissue were symmietrical with
§ St S each others in the shape, structure, and function, then
* Nt T

the tissue is called a simple tissue.

But, if the tissue Is composed of more than a type
of cells, then it is called a compound tissue. Types of
tissues vary and contrast in regard to the difference and
diversity of living organisms and so are the activities and
the vital functions conducted by the tissues. We will

ia)



identify the most commaon types of tissues in animals and plants in the following. In
mast living organisms the tissues organize with each other in groups called organs.
Each organ Is a group of tissues working harmonly to perform certain functions,
Such tissues and organs are present in plants and animals. For example, the heant,
figure 21, Is an organ in the multicellular organisms such as humans. It is mainly
composed of a heart muscular tissue, nervse, and connective tissue. Heart muscles,
nerves and connective tissue collaborate together in their work to pump the blood
fram the heart to all body parts.

The group of ogans warking together  form what is known as the system. The
heart, blood and blood vessles form the circulatory system of humans, figure 22,
Systems organise and integrate together to form the whole body of the organism, The
human body is composed of the integration of several systems besides the circulatory
system such as skeletal system, muscular system, nervous system, digestive system,
respiratory system, excretary system |, reproductive system and so on.

Plant Tissues

Plant tissues vary into simple and compound tissues.

First: Simple tissues

There are three types of simple tissues:
Parenchyma tissue: The cells of parenchyma
tissues are oval o round shaped. Their walls are
soft and elastic and contain spaces among them
tor aeration, The parenchyma tissue contains
chlocoplasts, chramaoplasts, or leucoplasts.
Parenchyma cell contains one big vacuole or
more filled with water and mineral salts. The
parenchyma tissue performs several functions
such as photosynthesis, storing nutrients such as
starch, and it is responsible for aeration.

Collenchyma tissue: The collenchyma tissue is a
soft tissue. It is a living tissue and its cells are
somewhat rectangular-shaped cells, Its walls are
irregularly thickened with cellulose, This tissue
helps in supporting the plants by acquiring them
the elasticity needed
Sclerenchyma tissue: The sclerenchyma tissue is
a solid tissue. It is a non-living tissue. The cells of
these tissues are thickened by a substance called
lignin, in addition to cellulose. It also strengthen
and support the plants and acquiring them the
elasticity and hardness needed.

74} Go Further | Sl

For more knowledge about this 1opic T4
you can refer to the Egyptian Knowledge £255
w, 54 ) | Bank (EKB) through the opposite link.  §
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Second-Complex tissues

Examples of complex tissues in the plants are vascular tissues the conductive
tissue. They are divided into two types; xylem and phloem, Their function is the
transpaort (conduct) in the plants.

Xvlem tissue

* The following link in the Egyptian Knowledge Bank (EKB) illustrate % £e
the structure and function of Xylem tissue :

Phloem tissue

* The following link in the Egyptian Knowledge Bank (EKB) illustrate L
the structure and function of Phloem tissue

Animal Tissues

Animal tissues can be differentiated into four basic types. Each of them matches
with the function it performs:

First: Epithelial tissues: They are the tissues that cover the outer surface of the
bady or line-up the body's internal cavities. The epithelial tissue is composed of a
great number of closely adjacent cells connected by little interstitial substance

The epithelial tissues are subdivided into two basic types with respect to the
shape and structure:

‘ Simple epithelial tissue:
Its cells are organized in one layer, figure 26, the example of this tissue are:

Simple squamous tissue It is composed of one layer of flattend cells as in the
endothelium of blood capillaries and the walls the alveoli in the lungs.

Simple cuboidal tissue: It is composed of one layer of cuboidal cells as in the lining
of kidneys” tubules.

Simple columnar tissue: It is composed of one laver of columnar cells as in the
lining of the stomach and the intestines.

Ve ¢ e Ve CUT LR Y I

Fagure (260 Exampies of sinple epltholial tces
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‘S!uliﬁed or compound epithelial tissue:

Its cells are organized in several layers, figure 27, iy
examples are:
Stratifiod squamous toe: It is made up of several layers of com-
pact cells above each others. The surface layer of this tissue is
squamaous as in the skin epidermis,

The epithelial tissue performs different functions with respect to its site such as:
* Absorbs water and digested food as in the lining of the digestive canal.
* Protects the cells which it covers from drought and pathogens as in the skin epidermis,

* Secretes the mucus that makes the cavities it covers smooth as in the digestive
canal and the trachea,

Second: Connective tissoes

The connective tissues are made up of somewhat distant cells that immersed
in an intercellular substance that may be fluld, semi-solid, or solid (figure 28),
Accordingly, they are divided into three groups:

‘ Connective tissue proper : It is the most widely spread type. It gathers between
being fairly solid and quite elastic. The main function of this tissue is 1o bind the
different tissues and systems of the body with each other. This type is present under
the skin and in the mesentries.

3 Skeletal connective tissue: It includes the bones and cartilages. It contains a
id intercellular substance in which calcium precipitates in case of the bones, Its
basic function is the supporting of the body.

Vascular connective lissue @ It includes the blood and lymph. It contains a
fliud intercellular substance. Its basic function is 1o transport digested food and

Figueo Q81 Examphens of conmective T

Third: Muscular tissues:

The cells of this tissue are known as muscular cells or muscle fibers, They
differentiate from the rest of body cells with their abilities of contraction and
relaxation. This helps the organism to move. There are three types of muscular
tissues:

‘ Smooth muscles:

They are composed of unstriated involuntary muscle fibers. They are present in the
walls of viscera such as the wall of digestive canal, urinary bludder and blood vessels,

Aaghraatprintd KEEEE



0 Skeletal muscles:

They are composed of striated voluntary muscle
fibers. They are usually connected with the skeleton,
such as muscles of arms, legs and trunk. Fgure (2 Smooth muscule fibees

0 Cardiac muscles:

They are composed of striated involuntary muscle
fibers and present in the heart wall only. They contain
special parts called intercalated discs that bind the e e Shelenst mesde fibves
muscle tibers toguther and make the heart beats in a
rhythmic way as a functional unit

e The following link in the Egyptian
Knowledge Bank (EKB) illustrate the
structure and function of muscular tissues

Fourth: Nervous tissues:

The cells of nervous tissues specialize in recelving sensory stimuli whether they
are internal or external the body and connect them to the brain and the spinal coed,
then transmitting the motor impulses from one of them to effector organs (muscles
or glands),

S

743 Go Further | .

For more knowledge about this topic '-'"
you can refer to the Egyptian Knowledge ,_-;_
Bank (EKB) through the opposite link. '

Science, Technology and Society

& Stem cells

Recently, scientists have discovered that there is a type of cells has the ability to
form any other type of specialized cells such as muscle cells, liver cells, nerve cells
and skin cells. This can be done according to specific environmental treatments at
the laboratory, These cells are called stem cells. These
cells are formed during the carly stage of forming the
embrya, As a result, scientists and doctors are hoping
to use such cells to treat a group of intractable diseases
such as using these cells to produce dopamine used
to treat those suffering from Parkinson disease or to
transplant stem cells to give cardiac muscle cells as
compensation about the damaged cardiac muscles
in heart patients or getting cells producing the insulin :
hormone as a compensation about the decrease Embryo colls i the carly growth
of secreting this hormone by pancreas for diabetes Lages
patients and other diseases,

& 57
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‘ Cell fractionation

Technology of cell fractionation is one of the modern
technologies used to study each type of different cells
forming a certain tissue. Studying the different organelles
forming one type of cells includes studying the site of
these organelles, their functions and their components.
Cell fractionation technology benefits in studying the
cellular molecules such as biological macromolecules
like enzymes. Furthermore, studying biological processes
occurring inside the cell,

The Cell fractionation technology depends upon
using ultracentrifuge apparatuses to  separate  cell

organelles at different speeds depending on the different
densities of these organelles. Ui
I Key terms

* Cell theory: It states that the cell is the basic functional unit of all living
arganisms. Organisms are composed of cells and these cells may be single or in
groups. All the cells originate from pre - existing cells.

* Prokaryotic cell: It is the cell which its genetic material is not surrounded by
a nuclear envelope and membranous organelles are absent from it

* Fukaryotic cell: It is the cell which its genetic material is surrounded by a
nuclear envelope and contains most cellular organelles.

¢ Parenchyma tissue: It is a tissue made up of irregular sheped cells with thin
walls, It performs several functions such as photosynthesis, storing nutrients such
as starch, and aeration.

* Callenchyma tissue: It is a living tissue and its cells are somewhat rectangular-
shaped. It has thickened, irregular walls uncovered with legnin.

¢ The sclerenchyma tissue: It is o tissue strengthening and supporting the plants
and protecting the internal tissues,

« Epithelial tissue: It is a tissue covering the surface of the body from the outside
o protect it from external stimull such as temperature, drought, and pathogens.

* Connective tissue: The cells of this tissue are somewhat distant and present in
fluid, semisolid, or solid intercellular substance.

* Muscular tissue: Its cells are known as muscle cells or muscular fibers, It Is
distinguished from all the body cells with its ability to contract and relax.

¢ Nervous tissue: Its cells are specialized in receiving the sensory stimuli.

* Chromosome: It's a structure appearing in the metaphase of cell division. It is
composed of two filaments each of them called chromatid. They are connected
at g central pant called centromere,

%58 ! _‘”M"W




Concept Map of Chapter Two

Emtbgplansrc reetilim | @

Golyl apparatus |
Mitachundiig | <=
Iysannimies | <!
Maatich -




Unit Two Activites and Excersises

T 1N

Procedure: »

Safely precautions [3] Microscopically examine a group of slides that your

q teacher will give you.
21 Compare these slides with the following figures, then

Activity goal answer the following questions.

Mentiie snon of ilmeen npes f
(L ] ITTHA RPN

Acquired skills

Oimorving |, sivolile damwg
sevonding sl snaly ring data

Materials needed

Frogranend sdichm o vasioun plant et
wnimal v il companand
T O

Slide no. (3) Stide no. (4) Slide na. (5)
(3] Specify the types of tissues in the slide noll)
A-
B-

[@] Mention the types of tissues shown in slides (2), (3), (4) and (5)
e Slide no. 21
¢ Slide no. 13):
e  Slide no. (4):
e Slide no. (51

fy st



Assessment activily

3] The following figure illustrates the histological structure of a section in kidney.
In light of study of distinguishing characteristics of animal tissues, specify the types

of tissues that referred to in this section,

A

e The type of tissue (A

e  The type of tissue (B)

7] The following figures show 3 types of plant tissues . Examine these tissues, then
answer the following questions:

L))

e Mention the name of each tissue of them.

e Identify the type of the precipelated matenal on the walls of the tissue
cells (B) and (C)

My >
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First question: Give the scientific term for each of the following:

(1] A microscope, Its magnification power reaches 10 1500 times at masimum, l

(3] A tissue consists of ooe type of cells. {

[37] A tissue coves body surface externally and lines body cavities internally. (

(] Tosues that their celly are specialized in receiving the different extermal stimall, |

(1] Muscles composed of striated muscle fibres, and do not under the will in their work.(

(] Purts of muscular tvsue of the heurt that makes i pubes as 4 functional ussit. (

(7] Cellular structures responsible for prosein synthess. |

(1] Collular structures responsibile for energy production in the cell, |

(%] Mimate interfacedd filaments that ace tightly coldd around thermelves and  change into
chromosomes during cell division, { )

Second question: Choose the correct answer:

71 Chloroplastids in the plant cell is concerned with:

A, porforming photosynthess B stoningeoergy €. storing excess food 1, secreting peotein

(2] plasma membrane consists of :

A ooe liyer of phospholipids B two Lwyen of phospholipids

C  two lyer of cellulose 0. two layers of chitin

(31 The small particles that found on the outer surface of rough endoplasmic
reticulum are the

A controsome B nbosomes C.  oyloplasm 0, plasids

(%1 All the following onganisms are found in the animal all except:

A OONMIOsome B, muochondei C. ol apparans 0. chloraplastids

(3 The tissue responsible for transporting water and salts from the root to leaves is
the :

)
)
)
)
)
)
)
)

A xylem B phloem C. parenclya 0. colleochyma
Third question: Compare between each pair of the following:
(4 Light and electron microscapes

(31 Cell membrane and cell wall.
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Fourth question : Give reasons for each of the following:

(1) Naming skeletal muscles by this name.

(3 Epithelial tissues cover body surface externally,

3 Lysosomes can decompose the senile and worn organells.

4 Golgi bodies are abundant in glandular cells,

31 Plant cells have a difinit shape.

3] Plasma membrane has an important role in the cell.

(7 Plant celis can perform photosynthesis, whereas animal cells can not do this
process?

Fifth question: Mmﬁmh&*mp'::pdbyudldﬂnbmmh

(1) Robert Hooke. (3] Schleiden. 75 Schwann, (4 Virchow,

Sixth question: Mention the function of each organelle of the following:
[1] centrosome, (31 Golgi bodies. (37 Lysosmes.

Miscellaneous questions:
11 Mention the main principles of cell theory?
(3] Write down the name of 2 cellular organelles and their function,




We have blue, brown, green and gray eyes. Also, we have hair of different
colours - black, brown and blonde. We see the omamental sparrows with green,
blue and yellow feathers. From where all these colours of living organisms come?
How do these characteristics transmit from parents to their offspring?

The ancient prevailing bellef before mendel™s experiments was that these colours
are produced by the colours mixing theory. It is believed that the hybridization
between two parrots, one with yellow feathers and the other with blue ones, will
produce parrots with green feathers.,

Recently, after discovering the chromosomes and the traits they carry on, the
concept of traits inheritance has been changed and becomes obedient to laws and
mechanisms which control the transmission of traits from a generation to another
generation. The prediction of traits appearance in the produced individuals becomes
more accurate and this helped in the prediction of genetic disorders in the offspring.
This aggrandizes the importance of the medical examinations before marriage to
avoid the transmission of genetic diseases to offspring.
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Unit Three
Chapter 1

By the end of this chapter, you
Should be able to:

o Dyplain the chmmwmone theory
Clanty e wlaton  lstvesn B
chroemosame aod grew

o ehemibly wihat i mwmans by The Raryolype
W Bt

o Identity e b of ChrsrrsseeTes. 0
vouw Tiving orgamiumm

o Congure Letween the banotpe of the
male wrwl feniaie s
Eaplain the meaning of the linkage
Addoetety whint iy e by Cromaing oy

Key terms

From a long time ago, man searches about how do
genetic traits transmit across the successive generations
and the causes of similarities and differences in genetic
traits.

At the beginning of the twentieth centuty, sclentists
discovered that genetic information are carried on the
chromasomes which lead to the appearance of traits in
all living organisms,

The chromosomes are located inside the nucleus
of each cell. They are found in homologous pairs in the
somatic cells,

The tollowing figure illustrates the chromosomes in
cells of humans pancreas and white blood cells.

Ihe « Dpmmmmnrs of 4 poticman ool

N (trmtiommws f 2 whiom bband ( od

White Bacasd 1 wile

Flguee (1) Diiffwevnt cedly and chromosomes

Arashrasf printind T2



Karyotype

We can photograph the chromosomes when they sengy
Enrichment

are in the clearest form using the microscope, then be
cheomoones av ound In

demarcated and classified into homologous pairs.

bomediogous paam. Thoir rusmber
Atter that, they arranged descendingly according in cells of the lving organin
to their size. To facilitate carrying out of this task, o1 oo the Snrve of

S arorrTart o M siae

chromosomes can be coloured with ditterent colours

The descending armangement of chromosomes
according to their size and numerating them are called the karyotype

The following figures illustrate the karyotype of both the human male and
temale.

(Hwerve and entily:

Figore Q23 Karyotype of o human male Frgure O3 Karyotypse of a homan fomile

* How many pairs of chromosomes in both Karyolypes of the male and female?

* What is the difference between the Karyotype of both the male and female?

Sumber ol chromosomes

The number of chromosomes in living oganisms dilters from a species 1o
anather, but it s constant in the individuals of the same species. Somatic (body)
cells contain two sets of homologous chromosomes (one of them is inherited Trom
father and the other from mother). These ells are called the diploid cells (2N), while
gametes (sperms and pollens are male gametes and ova are temale ones) contain half
of the chromosomes number Tound in the somatic cells, i.e. they are haploid cells
in).For example, the nucleus of each human somatic cell contains 46 chromosomes
123 pairs), while the nucleus of both the male gamete (the sperm) and female one

(the ovum) contains 23 chromosomes only

le)/')"“




* Chromosomes are descendingly arranged in homologous pairs according to
their size from number (1) to number (23). The pairs from number 1 to number
22 are called somatic chromosomes, while the pair number 23 represents the sex
chromaosomes. This pair is not subject to this arangement where it comes after
the seventh pair in size, but it is arranged at the end of chromasomes and given

the number (23).

* The karyotype of male ditfers from that of the
female in the pair of sex chromosomes, This pair
is asymmetric (heterzygous) in male (XY) (Fig. 4)
and symmetric thomozygous) in the female (XX)
(Fig. 4) and called the pair of sex chromosomes
because it carries the genetic information of sex
determination,

¢ The constancy of the chromosomal number in
both the males and females of all members the
human race indicates that chromosomes carry the
genetic information which determine the characters
of humans and other living organisms,

Figare 141 The sex chimomosanmes prr
xy

% The following table represents the chromosomal number in cells of some

living organisms:

Table(1): The chromosomal number in cells of some living organismss

No. of chromosomes in the

Na. of chromosomes in the

Species somatic cells somatic cells
Human 46 Gorilla 48
Wheat
Hen 12 Plant =
Cat 38 v 5
plant
Vi t
’:;-‘80 a potato 18
y plant
Dog 78 Pea plant 14
Tobacco 3
plant 48 e -

2 What can be concluded from this table?
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Chromosomal Theory

By 1902, the two scientists Sutton and Boverl had reached to the priciples of
chromosome theory which can be crystallized in the lollowmg main pomts

o Chromosomes are found in the somatic cells as

homologous pairs (2n).

* Sex cells (gametes) contain the half of chromosomal
number (n) due to meiosis where the pairs of
homologous chromosomes are segregated into two

equal sets of chromosomes.

* Each pair of chromosomes behave independently at

IS transmission in gametes.

¢ During fertilization the diploid number of chromosomes mlums again.
* Genes are located on the chromosomes and the single chromosome may carry

hundreds of genes.

Chromosomes and genes

The chromosome is composed of the nucleic acid DNA and protein. DNA
molecule carries the genes responsible for the genetic traits in living organisms.

You have learned that DNA consists of building units called nucleotides, The
gene consists of a sequence of nucleotides that represents a code of a protein

responsible for the appearance of a certain trait.

Inmerpretation of Mendel’s laws according to the chromosome theory:
The opposite figure illustrates the inheritance of a pair of allelomorphic

(contrasting) characteristics in pea plant:

2 What 8 your explanation for the
appearance of the purple colour only
in the first generation plams?

s What s your explanation ftor the
appearance of the two colours in plants
of the second generation?

¢ In the meiotic division, the genes camied
on the chromosome pairs are segregated
into the gametes, and during fertilization the
chromosomes return back again in pairs.

=

[

=
| E

&H x O
&
DODDL,

\

Figuwe (50 : Law of greetic lacton |
segreation J

¢ The dominant trait appears in the first generation in a percentage 100%. The
dominant and recessive traits appear together in the second generation in a ratio

3:1, respectively,




* The opposite figure explains the inhenitance
of two pairs of the characteristics studiod
by Mendel in his experiments, such as: the
colour and shape of seeds in pea plants.

The yellow colour gene (Y) of seeds is
dominant on the green colour gene (y), and the
smooth shape gene (S) of seeds domiates over
the winkled shape gene (s),

s Arethe genes of seeds colourand that of seeds
shape located on the same chromoesome or
on two differest chromosomes?

2 What are the possibilities of genes
assortment into the gametes?

#  What are the ratios of the appearance
of the two characteristics in members of
both the first and second generations?

¢ The assortment of genes carried on the
chromosomes in gametes is independent
because each gene is located on a separate
chromasome.,

¢ The individuals of the first generation carry
the two dominant characteristics (the yellow
colour and smooth shape) in a percentage
100%.

¢ The ratio is 9:3:3:1 in the individuals of second generation.

Go Further /} =

For more knowledge about this topic i" ,'f.f
you can refer to the Egyptian Knowledge SRSV
Bank (EKB) through the opposite link. @
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By the end of this chapter, you
ihouldlnableb:

Denoairatn the ofiect of  groes

Gregor Mendel arrived 1o that each trait is controlled

TN by one pair of genes, one of them s dominant while
o Mantin W mwen o led of the other is recessive. Later, scientists found that several
A ;’“" VA PP traits were not inherited according to Menel's laws and
o Lopain the complvmmnan g called non-mendelian charactenstics, They include cases
o Baplain the lethsl proes. : - 2 e .
o rieriginy - praa in which the emergence of gentic traits is affected by the
i 10 asoins interaction of the allelomorphic genes.

Shone the Daes of Claiiving Mookt

0 it rotm ¢ Examples of gene interaction are: lake of
o ity o Dlood grous. dominance, complementary genes and lethal gene.
o Comrpare B it Lo grovgs,
o Fapdain b thesen 3o s mbentend Remember:
o Atalyer arberiancs (f sorme dnids on i

i buses .
o apilain o efect of thetem ol skach palr of abermatwe character s calld
conditioms on the ation of st allelomonpivic characton.

’ ¢ In case of Mendelian cheacter: when crossing occues

between 1o pure thomazygous) indiviluals, one of them having
the doomioant chracier and the other having the recessive

Key Terms one, the individuals of the first Tl geoeration will all show

o Camplew donsiance the dominant chracter, While the o chracters, the domanant
o hakud domsinance and recessive, aggu 100, vely. |
. iy Sy v, apear together i rath mc wly. in
o Lol penes the second fllal genevation. This genetic patiern s called the
v Wlood greags complete dominance

o Mitigerns

o Artidmdien

o Khewins Faoror (0N

Lack of Dominance

In Antirrhinum plant, the flowers are chracterized
by three colours: red, white and purple. The following
figure Hlustrates crossing of a plant with red flowers
(RR) with another plant with white flowers (WW).

#  What is the flowver colour of the first
generation plants?

71




2 What e the possible genotype of fire - R
generation individuals? m '
“ When first generation plants are self x
polinated and their seeds are cultivated, ' '
What are the possibilities of the flowers - W
colour inheritance in plants of second
generation?
o What is the ratio of the flowers colour in o <
plants of second generation (o —
o Do these results agree with Mendels
- T
The gentic analysis (fig.7) illustrates that the N | S
flowers colour chracter is conteolled by a pair of = o
genes, no one of them dominates over the other.
This happens due ta the gene interaction where T '?\’
each one of these allelomorphic genes has an w
effect in the appearance of the new chracter. -l "'"'*;""
* Notice that the phenotype indicates the [N
genotype in case of lack of dominance, i ve ™
k L 2 i J
Inhoritance of blood groups in bumans: imm Infetirce ol fowers cofocs
MW pplare,

(30l=tarth¢.-s'1
Form&nowledgeab&xnmhlopk

vou can refer 1o the Egyptian Knowledge K &
Bank (EKB) through the opposite link. G

Genetie classification of blood groups:

Blood groups include three patterns in heredity, they are: Table (21 Blensd gremgn and

their grootypes
% Multiple allels: Blood groups trait is carmied by three !
allelormorphic genes: A.B and O, The individual has only | Group | Genotype
one pair of them, A A AO
% Complete dominance: Both genes (A and (B) :' "A‘!Q‘Q—
dominate over the gene (O), "o 00




% Lack of dominance: There is dominancy between gene (A) and gene (B). They
participate together in production of a new trait, which is AB blood group.

The opposite diagram shows mating
of a man has blood group (AB) and a
woman (O

2 What are the expected blood

groups of affspring?
7 What is the ratio of blood group
among offspring!
2 Are there possibilities of other
blood groups?
Figgime Wt Gerethe aralyss of hood
Chemical classification of hlood (Y RGaeiee |
groups: “Takde (31 A table hows Bioed group
Classification of blood groups into four groups (A), he :&mknfibn Ao
(B), (AB) and 1O) depends upon two types of subsiances poup
found in blood. Thes substances are divided into two e
types: | A | A anti-b
x B B anti-u
Antigens: AB  |ASAB
They are the substonces that found on the surface gt pr— -
of red blood cells, They are two types: antigen (A} and 0 | anti-b
antigen (B),
Antibodies: Life application -

These substances are  antithetic 10
antigens and found in blood plasma, They | A dispute took place betwesn two men

are two types: (anti - a) and (anti - a). about the efigility of each in the parenty
of 4 baby has the blood group (O), The

# Use table (3) 1o compare between the | blood group of both men was (O) and

four blood groups. blood group of the first man wife was
(A) while the bload group of the cecond
Importance of blood groups : man wurs (AB)

‘ Dispute resolution  in  determining
paternity and enrollment children to their real parents (blood groups can

denying but can not pove the parevtage).
‘ Determining the processes of blood transfusion among individuals.
‘ Used in studies of human race taxonomy and studying evolution.

Blood transfusion processes:

Blood can be transfused between different groups according to a specific system
due to the presence of antigens and antibodies.




% Table (4) shows the possibilities of blood transfusion between different groups:

Tabile (4) Wiood ranstusion system
The donor
P 3 O|AB| B | A
%’ RIEAEAERE:
glaglz|x|7]|%
\ rd 2|7V |V
Frguire (90 Mood o G| #{X]*

tramiialon syl

7 What is the blood group that is called universal receiver? Whyt

# What is the blood group that is called universal donor? Why?

The following table summarizes some information of the four blood groups:
Table (%) Bood groups

Group Genetic structure Antigens | Antibodies Donates to  Receives from
A AA AO A anti-b AandAB  AandO
8 | BB | BO B anti-a B and AB Band O
AB AB Aand B e AB Al groups
(@) 00 | anti-h  anti-a | All groups 0

Determination of the type of a blood group: -

Each group of blood has certain antigens and their
corresponding antibodies. For example:

Anti- a Anti- b

\

@ A

The antigens (A) are agglutinated with antibodies (a). “

Through the reactions that take place between
antigens and antibodies and  occurrence of  blood s
agglutination, the type of a blood group can be

determined.

Procedure of blood group type determination:
To determine the blood grobp, both types of antibodies,

anti-a and anti-b, are needed:;

. A blood sample is drawn from the person to be =
determining his blood group. Then two drops of o
blood are placed on clean glass slide.

S n__J

AB

6 We put anti-a on a drop of them and anti-b on the
other drop.

Figuare (101: hood group




‘ The result: There are four possibilities, which are :

Talde (6 Dedeteanation of blood groaps

First blood drop | Second blood drop with | The possible blood group
with anti - a anti - b
1 Asglutination (4] | No agghdtination () A
2 i No agglutination (- | Agglutination (+) B
: 3 Asglutination i+) Agglutination (+) AB
4 Noagglutination ()| No agglutination {.) O

* Discuss your classmates and your teacher the results in this table.
Life application—

Risks of blood transfusion

There are some onka related 10 blood tramfusion that the recihver exposed to:

*  When an incompatible blood with his blood group s tunsfused 10
him, This Includes symtams such shiver, headache, chest paing,
breath lessness, bloeness, tachycardia, hypotension and often

ends with death
- Avinal infection can be transferced 1o the mecehver as hepatits
€ which its infection takes place by blood transtusion only
unce it does not transferred among couples or from the
mother ta the fotus, and ALDS viruses
Hlood! bs subjected 10 o range of blood wests to make sure thist 1 s

mwd wxm free of pathogens such as: vinuses, an woll as it s compatible with
the receiver’s blood.,

Rhesus factor (Rh)

Beside the antigens of blood groups, there is another type of antigens on the
surface of red blood cells known as Rhesus factor antigens. These antigens are found
in blood of almost 85% of human beings who are known as positive Rhesus factor,
and symboled as (Rh*). While, the persons who have no this type of antigens in their
blood and represent about 15 % of hunan beings are known as negative Rhesus
factor, and symbled with (Rhv). & 1

The inheritance of Rhesus factor antigens is controlled
by three pairs of genes, located on a pair of chromosomes,

The presence of any gene or more of these three gene
pairs in the dominat statae leads to the formation of rhesus
factor antigens, and the person becomes positive Rhesus

e J

Hputln Amiblood‘
wel!

factor (Rh’), whereas all genes of the negative Rhesus
factor individual (Rh) are recessive.

Importance of Rhesus fuctor

Rhesus tactor determination should not be neglected before blood transfusion,
as well as before marriage to avoid risks arising from the formation of antibodies for
Rhesus factor antigens that cause disintegration of red blood cells.

Biay,
%’ - J,,”




Raole of Rhesus factor in pregoancy amd delivery:

Enrichment

If 2 (Rh') man is married to (Rh') woman, and the fetus “ : ‘ Sl i
inside the uterus was (Rh*) , a portion of fetus blood mixes | K factor antigens
ith h by ol Thi | by wore finst discovered in
yvnl\ is mothers blood ot de mw.' s sl_nmu .m-s or 1940 vl ' reasarches
immune system to produce antibodies against antigens wwe carrled ot o0
of Rhesus factor and these antibodies remain in mother's blood of o kind of

blood, monkeys called Khesuy
monkeys
If the mother carried (Rh') fetus, the antibodies tormed ’
from the first pregnancy move from mother’s blood 1o Therefore, "'W""‘ """":
; ' : i A : wave given the name ¢
blood of fetus through placenta (fig, 12). These antibodies | o 5o

cause the disintegration of red blood cells infecting the
fetus with sever anaemia that may lead to his death,

o —,‘. '

The preventive measure that we can do in case ol
discovering this difference before the delivery of the first

baby is the injection of mother with a protective serum ==
through 72 hours after each hirth to protect the future z o
baby.

This serum disintegrates the blood containing (Rh*) Franwte (124 : Tiaswlesring of

that leaked from blood of fetus to maother's blood before antibodies from mother's blood

enhancing mothers immune system to form antibodies. 10 the bload af second fets
theoagh mothens placonts

Complementary Genes

Complementary genes are
the genes that can often work
together to emerge a specific
trait, where the inheritance of
this trait is controlled by 2 pairs
of genes. The emergence of the
dominant character depends
on the presence of a dominant
gene ot least in each pair
While, absence of any pair of Fape 1120 P fower plare
dominant genes or both, will lead to disappearouce of the dominant character and
the recessive allelomomphic character appears.

An example of complementary genes is the inheritance of the flower colour
character of pea flower plant, The pink colour represents the dominant trait while
the white colour represents the recessive one. fig.13.

The character of flower colour in pea plant is carrled by two different pairs of
dominant genes and symboled by the two letters A and B, while the recessive genes
are symboled by a and b

Al-ashraaf printing ZECEC —




The opposite figure shows the [ Ty ———— )
crossing of 2 stains of pea flower plants, peme— Bt

each of them carries white coloured [E] - X BB
|

2 What is the flowess colour of
first generation plants! o

2 What are the possible genotypes
of individuals of this generation?

o When selil - pollination was
caried between the first generation
plants, then their seed were cultivated,
what are the possibilities of the flower
colour character inheritance in second
generation plants?

#  What is the ratio of emergence

of flower colour in second generation
plants?

2 Write down the different
genotypes for each of the pink flowers
and white ones,

o Are these results in agreement \
with Mendels second law (Law o | figuse (141 - Inberitance of flower colour n e

independent assortment) ? : plants.

When white flowered pea plants were crossed Avply what 0h you
together , all the flowers of the first generation plants have fesrwed,
appeared pink (in a ratio 100%). In the second Show on genetic
generation, the flower produced were pink and white bases the  phenotypes
in a ratio 9: 7, respectively, and  genotypes  of

flowers colour in pea
The appearance of pink colour (dominant character) plant resulied from the

inflowers of pea plants depends on gathering a dominant following crosses :
gene from each pair or more , because both of the two Asbh X saBb
dominant genes participate to produce the pink colour Aulib X aabb
of flowers where each of them controls the production
of a specific enzyme that affect the formation of pink
colour. This indicates the complement of action of genes , where in this case the
dominant character can be obtained from two parents |, each carries the recessive
character.

The ratio of the second generation in case of Mendellan characters (law of
segregation of factorsi is 9 - 32 30 1, while the ratio of second generation in non -
Mendelian characters (complementary genes) is 9: 7 .




Lethal Genes

Some genes when present in a homologous condition (pure) cause harms to the
living organism resulting in disruption of some vital processes leading to the death
of organism at different stages of life .

% These genes are called the lethal genes, There are two types of these genes,
which are:

‘ Dominant lethal genes : such as yellow fur colour in mice and bulldog strain in
cattles.

‘ Recessive lethal genes @ such as absence of chlorophyll in com plants and
Infantile dementia in humans.

Inheritance of fur colour of mice:
The oppasite figure shows mating of a - :
male and a female mice. Each of them has a [ - ' - 1
heterozygous yellow fur and the ratio of the é | 4 !
resulted generation was 2 : 1,
s What is fur colour of the resulted
generation?

# What are the possible genotypes of
individuals of this generations!

#  Why do these results disagree with
Mendel's first Law tlaw of segregation

of factors) ¢
£ What is percentage of loss of mice
first generation?

The death of pure yellow mice is \_ 7 S —
attributed to presence of a pair of dominant l Figsarn (15) : Inberitance of fur colour in
genes in a homozygous state causing death A% e J
of mice inside mother's uterus . These dead
mice represent about 25% of individuals of the Apply what yow
resulted generation. The inheritance of this disease A \ .
takes place through heterozygous parents, W & geec: dicesa ksiown

ofantile dementia
Inheriting the absence of chlorophyll in s S e e
corn plants: recessive (aa).

It was observed that when some com plants | What is result when a man is
were self pollinated and their seeds were cultivated, | married 10 4 woman , each of
some seedlings free of chiorophyll (white coloured) | 1em is hewoaygous in respect
were shortly grown , then wilt and die. sl




Study the opposite genetic analysis , then answer the following questions:

“ What is the ratio of chlorophyll free
seodlings among plants of the resulted

generation?

7 What Is your justification for wilting
and death of these seedlings?

#  From your point of view , how can
losing of plants be avoided and obtaining
all seedlings green?

The convergence of the two recessive
genes together in some com seedlings leads
to prevention of chlorophyll formation.
Chlorophyll substance acquires plants their
characteristic green colour, as well as it is
responsible for absorbing light energy for
performing photosynthesis process.

> r . —
Lwwn cowvs phant Lomew coww planl

Cawwv somllogy "N
White weallvge 2%

.

Bl ) (e

.

‘ Figoomw 1163 1 inharitance of chioeophyll in
. com plants

Effect of environmental conditions on action of some genes

Many people thought that the action of genes is not affected by any other factors.
But, recent researches has proven that the action of some genes is affected by the
factors surrounding the organism such as air pollutants | oxygen deficiency, expasure
to rays , in addition to the environmental factors such as light and temperature |
Studying these factors affecting the action of genes helps in avoiding risks that may

arise from these factors,

Effect of the ubsence of Hght on appearance of ehdorophisll character in green

plants: -

Germinate a group of wheat or
bean seeds in a dark room, and other
similar group in a luminous place.
Irrigate the seedlings in bath groups

regularly for several days.
7 What is the colour of seedlings
in hoth groups?

The gene responsible for

J

chlorophyll formation in green p’m Frguro 170 - Efect ol Tight om the colour of wheat

needs to the factor of light to show its

sexddling’s

effect. While | in absence of this gene | the plant can not produce chlorophyll even

if it was placed in light.

zy
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Sex determination remains a dream for many
people a long time ago. The idea that the woman is
responsible for determination of her fetus sex, male or
female, remained untile the midde of the last century.
By discovering sex chromosomes, scientists decided
that man is responsible tor determining of the sex of
Tetus.

‘£ How can you explain that the man is
responsible for sex determination of the fetus?

Sex determination in humans

there are 23 pairs of chromosomes in each human cell.
these chromosomes are classified into 2 types:

o Autosomes (Somatic chromosomesi: their number
is 22 pairs. They are similar in both the male and
female.

6 Sex chromosomes: their number is one pair only
and they are different in the male and female
(Figure 18)

Female

Frgure (10E The sex chnotmiomsomes

% Female cells: contain 22 pairs of autosomes, and
an identical pair of sex chromosomes (44 + XX).

MWM”E:.———-_—_



# Male cells: contain 22 pairs of autasomes  (© 8
and ane differemt pair of sex chromosomes
(44 + XY). ]

e The chromosome (X) differs  from
chromosome (Y) in size and type of genes
each carries.

* The opposite genetic analysis illustrates
the possibilities of giving birth of males and

QW

7

i 1§ ®
#  What is the possible chromosomal o)
structure for both of sperms and ova? L 6 -
s What is the ratio of males to fomales? | m«mmmum |

¢ The male and female gametes are formed S
by meiotic division of cells of gonads (testes in males and ovaries in females),
therefare gametes contain half of the chromasomal number found in somatic cells.

* The male produces two types of gametes at equal
ratias, sperms carry the chromaosame (X) and other

sperms carry the chromasome (Y1, The female

produces one type of ova carry the chromasome (X),
* When the ovum (22 + X) is fertilized by a sperm
(22 + X), a female embryo will be produced.
When the ovum (22 + X) is fertilized by a sperm
122 +Y), a male embryo will be produced.

Sperms determine the sex of the embryo, not the
ova.

The genes carried on the two chromosomes (X) and
1Y) that responsible for sex determination work at
the first months of pregnancy.

In sow  animals, s b
deteemined accoeding o the
environmental confitions.
For  esample,  lemperature
that the eggs of turthes are
exposed 10, plays 4 wle in sex
deteemination the eggs locatd
near soll surtace with highor
temperature  hutch  fermales,
while the eggs away from the
sirtace of the soll with lower
temperature produce makes on
hatching

After 6 weeks of the beginning of pregnancy, the fetus which carries lhe
chromosome (Y) begins in production of hormones stimulate the tissues of
ganads (which are undifferentiated) to from the 2 testes, then the rest of male

genital organs are difterentiated.

After 12 weeks of beginning of pregnancy, the fetus which does not carry
chromosome 1Y) begins in the formation of the 2 ovaries, then the rest of female
genital organs are differentiated.




Abnormal chromosomal cases in humans

These abnormial cases take place due to errors in gametes formation, This leads
to the formation of abnormal individuals as a result of a reduction or an increase in
the number of sex chromosomes or autosomes.

# Examples of abnormal chromosomal cases:
Klinefelter’s syndrome:

In 1942, Dr. Henery Klinefelter had discovered this case. K!inclohcr’c syndrome
(44 + XXY) takes place due to the fertilization of an abnomal ovam (22 + XX) by a
sperm 22 +Y),

The presence of an extra (X) chromosome leads to a disturbance in body
hormones where the genes carried on the chromosome (X) express in some way.

From the ssmptoms of this case:

A sterile male due to absence of the sperm generating cells, and appearance of
some femenine characteristics such as: growth of the beeasts in size, tallness,

KKK K| [ NKKK K

@ 8 i @ BN
HOoH onon L T T

- 5 » : R \
w o ouw QL) w o ouw (]
36 A M B8 B8 a6 38 B8
Figuee Q00 Kanotype of inofebers syndeom Figleer 215 Kasvotype of Namer's syondrome.

* Observe the difference of the chromosomal number in each case.

Turner’s syndrome:

Tumer's syndrome (444X0) occurs due to the fusion
between an abnormal gamete (22 + O) by a normal one
122+X), The lacking of chromosome (X) which carries genes
of non- sexual charactenstics produces a female with several
deformities.

From the ssmptoms of this case:

shortness, does not reach puberty due to lack of sufficient
amount of hormones, and presence of some congenital defects
in heart and kidneys.

Figure (227 Turnet's syrwdoome:

pm House



Down's syindrome

Figuwe (23 Dawer's virndriawe Fipew (24) © he haryotype of DIowns syndeome

« OBSERVE THE EXTRA CHROMOSOME NUMBER (21).
The child shown in figure (23) sufters from a case called Down's syndrome .
Describe the shape of his face and eves

Examine the kKaryotype in figure (24) which represents the Down's syndrome then
answer the following questions:

How many chromosomes in this karvotvpe?

What is the number of the abnormal pairs of chromosomes? What is
is type!

Is this karyaotype tor male or female? Why?

Is the emergence of this case is limited 1o a paticular sex over the

othee? Coive reasons

% In 1866, the Bntish doctor Down had discovered this case
It results due to the tertilization of an abnormal gamete (a sperm or an avum)
carries the pair of chromaosomes no. 21, so a child carries three copies of the
chromosomes no.21 in his body cells. It is an autosome. The child may be
male (45 « XY) or temale (45 + XX),

From the symptoms of this case:

A retarded growth, shartness, oval face, flat back of the head, fingers and toes
are short, small ears, convex eyes, and mental retardation




Sex-Linked Traits

Scientists discovered that the genes of some body characteristics in many animals
are located on sex chromosomes (X and Y) and called sex- linked characteristics.

Thamas morgan s the first scientist discovered the sex- linked genes during
studying the eye X*X* colour chacter in Drosophila insect. He crassed white Xy

eyed males Drosophila whit red-eyed females. The following figure illustrates the
crossing of a white-eyed male Drasophila with red-eyed female for 2 successive

peneration:

Figgure (252 Inheritance of eyy colout Chaaconisse i Dinomogshilin Insects.

2 What is the ratio of appearane of eye colour characteristic between
the males and females of frist generation?

7 What is the ratio of appearance of eye colour characteristic between
the males and females of second generation?

o What is the sex of insects with white eyes among the members of
second generation?

7 Does this case agree with Mendel's first law (segregation of genetic

factos?

A-Ashrasf printind HECCS




Morgan noticed that when white-eyed males Drosophila were crossed with red-
eyed females, the members of first generation were red-eyed. This means that the
red eyes characteristic is dominant over the white eyes one. When members of first
generation were crossed with cach other, red-eyed and white-eyed insects appeared
in a ratio of 3 : 1, respectively. It was possible to consider this case as a Mendelian
characteristic unless his observation that all white- eyed insects were males,

Morgan explained that these genes are carried on the sex chromosome (X),
whereas the chromosome (Y) carries few genes only. He gave this case the name
sex-linked characteristics, Therefore, Morgan considered that the eye colour of

Drosophila insects is a sex-linked characteristic, . Eorichment

Sex-linked characteristics in humans | There are some gones on the

In humans, the chromosome (X) carries the genes  <hromesome (y) in the human.
that responsible for some body characteristics such | Male-Thereate no conresponding
as: hemophilia, colour blindness, short-sightedness | B0 on fie chomosome (1)
and muscle atrophy. The father passes the genes of | Merore. the appearane

these traits to his daughters, but not to his sons. ::L“m“:: ,,:,:,:',, mm::

Colour blindness ~ 1o males only,

The condition of colour blindness is caused by a recessive gene camied on the
chromosome (X). This gene causes the inability to distinguish the colours especially
the red and green anes. -

The opposite genetic  analysis
shows the inheritance of colour
blindness trait:

s Why Is colour blindness trait
represented by a single gene in

males? @

4 What are the possibilities of
this trait inheritance among the

male and female offspring?
o Why does not father pass the E] XEX:

colour blindness trait 10 his

QB[ e

sOns? L i Heslty sl
The sex linked trait is represented |y (264 The inheritince of colour tlindness fal in
by a single gene found anly in males hamans.

because the chromosome (Y) does not

carry colour blindness genes, and is represented by ane pair of genes in the females

due to the presence of a pair of sex chromosomes (XX)

* The male does not pass his trait to his sons because he passes the chromosome
Y}, not (X) to them,

* The male passes his trait to his grandsons through his daughters, while the
mather passes the trait to her sons and daughters,
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The condibon of muscle
atoply 8 caused by
o sexlinked  lethal
recessive  gene  caethed
on (X} chromoame. This
condition is restnicied only
o the males, not femalkes.

WS symploms appoar at
ther age of twelve yeans

This  condition  causes
A gradual  atrophy  of
muscles and healing s
not possible. It ends with

r

second circles?
Your success in

Jest.your-eves —

Look at the following two figures:
2 What is the number in both the first and

reading the numbers correctly
indicates that you are heaithy from colour blindness.

death,

&

J

Hoemophifin:

Haemophilia is caused by a recessive gene carried on the chromosome (X). This

gene causes a case of blood liquidity doe to the lack of some necessary substances
necessary for blood clotting. Haemophilia may cause death especially in the
childhood stage.

Sex-Influenced Traits

The genes of these traits are located on the autosomes, not on the sex

chromosomes. Sometimes, the sex of the living organism acts to modify the
dominancy of some traits, where the act of
these genes are influenced by the male or
female sex hormones, such as the presence
of homs in cattels and baldness in humans,

Baldness:

The opposite genetic analysis shows the
inheritance of hair falling trait:

s

What are the possibilities of appearance
of hair falling trait amaong the members
of the resulted first geneation?

s the ratio of hair falling trait

appearance is eqlual among the
two sexes? Whyt

=
F, > g | 8
B* B | B'B
B8 B8'B | BB

T T L T ———

TR T L P pprp—r e p—

R [T P S ——— J

| Tigure 27 Inbwritance of baidoess tai. |
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The baldness trait is attributed to the presence of a dominant gene responsible
for hair falling and afiected only by the musculinity hormones. The phenotype of
the hybrid genetic structure is different in male from that of female. The baldness
appears in males in two cases: in the pure genotype (B°B°) and the hybnid genotype
(B'B) due to the effect of the musculinity hormones, While, the hair falling trait in
females appears only in the pure genotype (B'8°). The individuals with the genotype
(BB) in both sexes do not suffer from hair falling.

Caonotic halr Laliing m Conetic baldnew in maks
feumales

Fagpere (28 ) Tha Gt of gerenic Baldowss in hrmarns

Sex-Limited Traits

There are some traits that are constricted to one sex only due to the differences
in sex hormones of each sex. These genes are responsible for the appearance of
some traits such as milk production which is limited to the females only, not males.
The females have cerain sex hormones help the gene to express its effect. Also, the
secondary sexual characteristics in humans such as the beard in men, and also the

ability of female birds to lay eggs.

Medical examinations before marriage

Medical examination before marriage is a series of medical examinations carried
for the persons who will get married 1o be sure that they are free from the infectious
diseases such as hepatitis and ALDS, as well as genetic diseases such as thalasemia,

These examinations are carried out to give the medical councel about the
possibility of transmission of these discases to the partner or to the offspring In the
future, In addition, these examinations provide the choices or altematives to who
will get married in planning for a bealthy family.

The marriage of relatives and proceeding without making the medical
examinations are considered foctors of genetic diseases spreading out, Medical
examinations before marriage help in:

0 Giving birth healthy children.




‘ Limiting the spreading out of gentic diseases, congenital deformifies and

mental retardation.

‘ Avoiding the financial, psychic, social loads when caring the children infected
with genetic diseases.

I Science, Technology , and Society l

Genetic fingerprint

Genetic fingerprint did not know  until
1984, When sir Alec Jeffreys at  university
of leicester in London puplished a reseach
showed that the genetic material may repeat
many times. After one year, he stated that
these repetitive sequences are  unique  and
chractedristic for each individual. They are
imposible 1o be similar in tow individuals unless
in the identical twins anly. DrAlec recorded
the patent of his discovery in 1985, He named
these repetitive sequences by the name the
human DNA fingerprint. This fingerprint was
known as “a mean used to identify individuals
through compairing DNA sections (fragmentst”.
Sometims, it is called “DNA typing”.

The usage of genetic Tingerprnt started in
the medicine, It was used in studying of genetic
diseases, operations of ftissues implantation
and others. It is fastly introduced into field
of *forensic medicine”, where it was used in
identifying the deformed carpses and tracing
the missing children. Courts opened the files
of crimes registered against unknown persons,
and the interrogations opened once again,
The genetic fingerprint exempted  hundreds
persons from killing and ravishment crimes,

DINA canvies the codle ol
goewtic logeerig

and incriminate others, It was the decisive word in the cases of ancestries,




Human genome

Human genome comprises all the genes found in the nucleus of each somatic
cell. Their number is ranging between 60,000 and 80,000 genes. They are located
on 23 pairs of chromosomes. The genes participate in presence of the enormous
number of human characteristics. The search for genes started in 1953 when the 2
sclentists Watson and Crick proved that the gene is a double helix of the nucleic acid
DNA. In 1980, the idea of genome appeared and the number of genes identified by
scientists was about 450 genes. At the middle of eighties, this number is doubled
three times over ta reach 1500 genes, The aim of scientists was the drawing of »
good genetic map through the accurate idenification of the locations of genes on
the chromosomes. So, the genes causing genetic diseases can be indentified.

Now, sclentists aion to benfit from the genome in the field of drugs industry and
reaching to drugs without side effects, and studying the evolution of living organisms
by comparing human genome with other ones of the other living organisms. Also,
they aim to breed improvment through identifying the genes of diseases in the fetus
before its delivery and act to improve them,

T W v

Chromosomes carry thousands of

;




I Key Terms

* Lethal genes: The genes that lead to retardation of growth and cause death at
different stages of life when they are found in an identical form (pure).

¢ Antigens: Chemical substances found on the surface of red blood cells and
determine the transfused blood group.

* Katyotype: Classifying of chromosomes into homologous pairs arranged
according to their size.

* Lack of dominance: A genetic case in which the gene does not dominate over
the corresponding gene and they interact to produce a new trait.

o Sex-linked traits: Genes of these characteristics are carried on sex chromosomes,
and their appearance does not affected by sex hormones.

¢ Sex. influenced traits: Genes of these characteristics are carried on autosomes
and their appearance is affected by sex hormaones,

* Klinefelter's syndrome: An abnormal case resulted due to the presence of an
extra (X) chromosome in some males (XXY),

¢ Tumer's syndrome: An abnomal case resulted due to lack of one (X)
chromaosome in some females (XO)

* Down's syndrome: An abnormal case resulted due to presence of an extra
autosome in the pair of chromosomes number (21,

* Rhesus factor: A type of antigens found on the surface of red blood cells in most
humans. Three pairs of antigens located on the ane chromosome pair control the

production of rhesus antigens.
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Safety precautions e -

Y (31 phatograph and magnify a group of chromosomes
using tigure (1)
Activity goal - P

ey e e s 3 R ) et ‘ ‘
Acquired skills . O*N l%'
Iesigning |, losesation | et % - v .
winkang Clasein oy - ‘ #\ # ‘
Materials needed % '3 l\\\

P . schmans | wany dihenos B3 i “*
At e i o S \
*
7% ¥
s

[3] Use the scissors 1o get cuttings of different chromosomes.

3] Use the waxy adhesive to paste chromosomes on a white paper by arranging
them descendingly in identical (homologous) pairs according to thelr size | as
in figure ()

im )

Under each chromosomes pair , write the number that indicates its order

oS

How many pair of chromosomes you arranged?

Examine the karyotype in figure (¢) , then answer the following questions:
Does this figure represent a karyotype for a somatic cell or a sex cell?
Whyt

How many chromosomes in figure () ?

=

| &

What is the sex of the awner of this karyotype ¢
Whyt

P~
—
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Assessment activity

(0 The opposite figure illustrates the karyotype of a cell.

1] Does the karyotype represent a somatic cell or a sex
cell TWhy ¢

T Does it represent a cell of a male or a female ?
Why?

5] How many autosomes 7 and how many sex.

chromasomes?

@ Check the figure opposite m [t 1% M2 T EETERL
] Which of the 2 karyotypes 3 o 38 '
3 I &% 31 % %1 &8 1 'l b 8 ] A

represents a somatic cell?
Which of them represents 0 &8 48 AR 5% M A KA a t A

. J17 v,
a sex-cell! Why! e AR AR ‘

O
3 Daes karvotype (A) represent a « ell of 4 male or a female ¢

Why

How many autosomes? And how many sex chromosomes are there in both

K" . >

Kannmmpe (A) Karytaan ()

karyotype (A} and karyotype (B) ¢

93—
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Unit Three

safety tions | Procedure: . ‘ —
5 Y. (3] germinate a group of wheat or com grains in a dark
m place and an identical group in illuminant place.
Activity goal Imigate the seedlings regularly for several days.

m Y ":: ":.'r'”"“ o Observation:
ot Achited * Record your observations about the colour of
M“I" seedlings in both groups .
o Companig, i onfing
o Anbyring data , Comclaions | First group

Materials needed Second group

Agricubueal wil , plastic o gesnry | 1 there a relationship between the presence of light and
CUaet, roen or whest pans

et watr J appeaance of green colour in seedlings ¢

—_

e Explanation:
*  What is the explanation of this relationship?

it o Dight samon oo codome of w bl wridloags
w Conclusion

*  What do you conclude from this activity?

¢ Give some examples ensure that appearance of traits is affected by the
environmental factors.
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Assessment activily

The tollowing table shows the ¥

resulted genertion from crossing Y AB = aB ab
of 2 strains of pea plants, Answer - [2) |AABb| (1) | AaBb
the following questions: - (4) |AAbb | (3) | Aabb

[ What are the genotypes of plants no,
1,2, 3, and 42

{31 Infer the phenotypes of parents.
(31 What is the percentage of white - flowered plants resulted from this crossing?

@] What is the colour of pea flowers resulted from crossing of plant no. (3) and
plant no. (4) ¢

‘ The tollowing table showws the four blood groups:

(3] Write the genotypes of the following blood groups:

*  Group (A :

* GroupB):

(31 Write down the types of antibodies in their proper places inside the table.

31 Write down the types of antigens * * *‘
in their proper places inside the | The 8700p ‘

table ibodi ot
Examine the opposite table

that shows the results of blood Antigens A
groups detection |, then answer the
following questions

(1] Mdentify the expected blood group in
each case indicated in the table.

Blood group anti-a anti-b

~
.

S
JEEkE

3] What is blood group that contains both
types of antigens?

{31 What is blood group that donates blood
1o all other blood groups?

fa] It your blood group is (A) and you
need to blood transfusion, what are the
proper blood groups for you? why?




/Unit‘lhree -

Chapter 3 Genetic inheritance and genetic diseases

Assessment activily

Ahnomal chromosomal cases in humans

Sometimes, during gamete formation by meiosis the sex chromosomes are not
equally distributed due to their adhering closely to each other.

¢ The following figure shows the genetic analysis of some abnormal
chromosomal cases in humans

-

Abmcwrrad (e | canes

[ !s the error occurs during the formation of sperms or ovules?

{71 how the abnormal case XXX is produced?

31 What is the chromosomal structure resulted from fertilization of an ab-
normal ovum (22 + XX) by a healthy sperm (22 + Y)?
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Studying the karyotype:

1= Stucly the karyotypes (A) and (B), then record data in the following table:

SO W p e K
SIS LI I BT I 1! IR \ftnm u
n N o8 uu »wu anu

"
o ow o WUy e e T
 avemiAY Cpma—
Type of error
The name of case
The sex
Symptoms

Examine the 2 tollowing karvotypes, then answer the following questions

1l How many chromosomes  In

karyotype (A} th X'K “\ MY x?\ {" X'K “ ﬂ 1.8
X it !l “ L] I,t " ll
and uf\l)tm’ (Bi? ‘3 x:! “ 1.! ‘"’ !.(
I 0o
3] !dentify the sex of individual from “X T X iAoz
the Karyotype (A) ’h mwo" 3 a v
n oo 1 nr o0 i
" _=n 33 / \n_®m B,
And karyotpe (B). Karyotpin {A) Ky e (1)

(3] What is the name of the abnomal case that is referred by both karyotypes (A) and (B)?

3] Mention the symptoms in both karyotypes (A) and (B).

e What is the cause of their occurrence?
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First question: Choose the correct answer:

(11 The second generation ratio of crossing of 2 individuals differ in a pair of allelic
characters in case of lack of dominance is;

A3t B 1:2:1 C. 9:7 o 2:

(2] The percentage of offspring with blood group (0) resulted from mating of a man
with blood group ( A B ) and a woman with group (O) is:

A 25% 8 50% C. 0% D 75%

[ 4] The blood group that has the two types of antigens is:
A A B B C. AR D 0

(4] I a parent has blood group AB, he can not give a child with blood group:
A, A (O C. AB D o

The flower colour character of pea plant represents a case of:
A Lackofdominance B Lethal genes € Multiple gones 1) complementary genes

4] The inheritance of yellow colour of mice represents a case of:
A Complementary genes B Lack of dominance € Lethal genes D d < sex - linked tralt

(7] The chromosomal structure of Turner’s syndrome is

A XY B XX € XXY 0. X0

(E1 The inheritance of milk secretion in cattle is an example of ... traits.

A Sex - linked B Sex-influenced € Sex - limaed 0. d- Mendelian

(%] The case of male Down's syndrome comes from fertilization of a healthy ovum

by a sperm:

A 22eXY B, 22.¥% C. 234Y D 23+X

119 When a healthy man marries a colour blinded woman, this disease will appear
Wy cosisiian of their offspring,

A All males B Al females C. Hali of males 0. Half of fernales

Second question: Write the right scientific term:

L1 A group of different genes located on a chromosome and inherited together
{ )

[2] The genes when found in the homozygous state lead to the retardation of

growth and cause death to almost one fourth of the offspring at different stages.
{ )




/

(3] Atype of antigens found on surface of red blood cell, and cause abortion of the

pregnant woman, ( )
(4] Genetic data displayed in the form of a diagram that shows how a centain trait
is inherited and benefits to follow up difierent traits. { )

1] The genes influenced by sex hormones and carried on autosomes. | )

(41 An abnormal case resulted from fertilization of an abnormal ovum (22 + XX) by
asperm (22 + Y). { )

L1 An abnomal case resulted from fertilization of an abnormal ovum (22 + O ) by
asperm (22 + xy), { )

(4] An abnomal case originates due to presence of excess chromosome in the
chromosome pair number 21, ( )

Thied question: What would happen in the tollowing cases:

(1] A woman (Rh™) married a man (Rh7) for their first and second babies.

3] Mating of yellow mice together.

(37 Transfusion blood from a person with blood group (AB) to another person with

group (A)
41 Germinating seedlings of a com plant in a dark place,

4] Fentilization of an ovam (23 + x) with a sperm (22 + x)

Fourth question: Give reasons:

(V] When 2 individuals differ in a pair of allelic traits, the ratio of second generation
Is1:2:1, not 3:1,

(31 Klinefelter’s syndromee affects males only, while Tumer’s syndrome affects
females only.

(37 Down's syndrome affects males and females,

(41 Colour blindness discase is more widespread among males than females.

3 Blood group (AB) is a universal receiver while blood group (O) is a universal donor,
Fifth question: Compare betweon each pair of the following:

11 Blood group (A) and blood group (B).

(3] Lethal genes and complementary genes.

Sixth question: Explain the following cases on genetic bases:

(17 A man with blood group (A) married a woman with blood group (8), they gave
birth a child with blood group (O)

2’ A mother with blood group (AB) has a son with the same group, What are the
possible genotypes of the father without a genetic analysis?

(3! What is the flowers colour of pea flower plants resulting from the following
crossing: AAbb » aaBib ?

4. Crossing of an Antirthinum plant carries red flowers with another ane carries

pink flowers.
i 99'
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No one knows how many several kinds ol living organisms on Earth’s surtace.
In spite of human success in describing and naming about 1.4 million kinds of these
types till now, biologists are thinking that this number is not representing more than
10% only of the living organisms on Earth’s surface. There are millions of insects,
small animals and plants that live in oceans which are not yet discovered till now

Due to the massive diversity in living creatures, the need to the classitication
process appeared, Scientists classity the living organisms according 1o their commaon
features in order to make it easier 1o be studied. In this unit, we are going to know
the principles that biologists apply in classifying the living organisms and what are
the main groups of living creatures in the light of the modern classification, You will
acquire the skill of classifying living organisms according 1o their characteristics

O o ; o ¥0 2
“lormation about the topic of classifying living Organ




Time Management

Learning Outcomes
By the end of this unit; you should be able to:
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Unit Four

Chap!ef 1

Jl"rs ;ineiples 0 Glassiﬁean

By the end of this chapter, you

should be able to:

o Conclute wane of B «laallication
Lurwdits avd srgertacrn

o Do whiaat in mwant by specion.

o Dwacribe the wim of  limonsiial
ourwrs Ltiire of llymg  crgarears
el give evamples _

o Numonte e lowels ol Gesonomic
hivcan tn of Mving erganmm.
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Most of libraties contain thousands of books in
different fields. When you visit any of these libraries
to read a specified book, how can you find the book
that you are searching for between these enormous
numbers of books? Libraries follow a specified system
to classify books and categorize them according to their
fields, and in cach field it divides inmo small categories
with specified subjects and so on till they use numbers
1o place book on shelves.

By this system it can be easy to find a specific book
in the library. We use classification system in our daily
life, in addition 1o books. We classify food, machines
and even television programs, Also, scientists use
a system to classify living organisms, but how can
sclentists classify this huge numbers of several kinds of
living organisms on Earth’s surface!

What is the Importance of classification?

Find the answer of this question through the
following link in EKB.

A S )




The classification of living organisms on scientific bases make it easier to identify
new organisms, and to add them into their similar groups. Also, classification
benefits many other tields of science.

The philosopher Aristotle (imore than 2300 years ago) s considered as the first
who classified animals into red blooded animals and bloodless animals. Also , he
classified plants into trees, shrubs and weeds.

The modem classification depended on the definition of the species as a
scientific and basic principle in the classification of living organisms.,

% What 15 meant by the species?

Tigon

When mating takes place between a lion
female and a tiger male, the tigon is produced
(g 1) Tigons are sterile as they are unable
to mate and reproduce:

Mule

Mule is produced by mating of a male
donkey and a female horse. Mule is sterile
and unable to mate and produce of new
generation.

Figatre (1 ) Tigon

The term species does not given to tigon
or mule because they are unable to mate and
produce a new generation of the same kind,

¥ The species: is a group of individuals having ™
similar morphological characteristics, mate Figsre (21 Muie
with each other and produce fertile offspring

similar to them.

Naming of living organisms

There are often different names for the same organism in the various Earth’s
regions and environments. These names are called the common names.




To overcome this problem, Linnaeus proposed a system
for nomenclature of living organisms called the binomial
system of nomenclature written by latin language. In this
system, each organism was given a binomial name. The
first name represents the genus (hegins with a capital letter),
while the second name represent the species (begins with

a small lettern). It was agreed to write these names by tilted
latin letters, or to underline each of them by a special line ’ *
to make it different than others. For example, the scientific (v -
name of cat is felis domesticus. (Figure 3) fobe « Gt 00 Lot
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Latin language was usod 10 be a scientific Linguage because ol the domestic cat

its words has boef meanings.

In addition, it s an old Language and not spoken by people.
This protects this language from any change or modification,

Taxonomic hierarchy

Figure (30 The wientific mame

There are 7 groups o levels for classifying living organisms. Each group

comprises less numbers of organisms, that
have more similar characteristics than, that

of the group preceeding it These groups
are: Kingudom

' Animmadia
o Kingdom:
¢ Includes a number of phyla.

Py luen:
@ Phylum: Cot
o Includes a number of classes.
Claw
0 Class: Mamnalls

¢ Includes a number of orders.

@ Order:

¢ Includes a number of tamilies.

@ Family:

¢ Includes a number of genera.

@ Genus:

Civder: Camivona

family: Feluboe

Conum Foln

Specien: donestn us

* Includes a number of species.

104

Figuee (s Classilication of domestic cats
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‘ Species

* Species is an interbreeding population of organisms that can produce healthy,
fertile offspring.

* In addition to the previously mentioned groups, there are other graups that
intermediate each two successive groups, such as sub - phylum, and sub - class.

Dichotomous key

7 What will you do 1o Know the species of a living organism you founded
accidently?
You may be try to find it’s picture in a book, but this way sometimes s not

efficient, may be this organism have different colour from the picture, or even is not
existing in the book.

Scientists often use the dichotomous key to help them in identifying living
oranisms. Dichotomous key is a serles of descriptions ordered in pairs, that leads
to identify an unknoun living oramism. Dichotomous key is designed to start with
broad features, then it get more specified and more privacy whenever we go through
the levels of dichotmous key. Through each step, you can choose one of the two
descriptions according to the characteristics of the living organism. By the end, you
will reach to a description leads you into the organism’s name or the group which
it is belonging to.




Apprioc e the grandew of Allub in
cnmatmin the variown liveng crganmers

|

In 1700, Carolus Linnaeus established the
traditional classification system that classified living
organisms in two kingdoms only: Animal kingdom and
Plant kingdom,

By the technological advances used in field of
biology and increasing of knowledge | the scientist
Robert H. Whirttaker (1969) established a new system
of living organisms classification called the modern
system of classification. In this system, living organisms
were classified into five lingdoms: Monera, Protista,
Fugi, Plantae and Animalia . It is the conventional
system in the scientific communities. There are some
organisms that are difficult to classify according to
Whittaker classification. They include the viruses,
viroids and prions,

Kingdam Manera s charmerized by the following
characters

* Unicellular organisms,
e It may live individually or in colonies.
o Cell wall is devoid from cellulose or pectin,

* Many cytoplasmic membranous organelles such
as: mitochondria, Golyi apparatus, endoplamic
reticulurm and plastides are lack.

¢ It does not contain a definit nucleus , where its
genetic matarial is not externally surrounded with
a nuclear membrane.

Monerans are classified into two different groups:

'MW JR—




. Namobacteria  They  are  wery

@ Archacbacteria Ny bacheria. Thedr slze s about
Most o them are often survive in harsh 20:200  ranomwen.  SCenity
environmental conditions, such as : hot springs, = Ssaee m considering them

s crystalline  stractores or 2
pew form ol be, These bactetis
grow slowly inside living cells
pod thew shape change during

environments  with no oxygen, and in highly salty
water, This group differs from true becteria in the
structure of both cell membrane and cell wall.

thetr stapes of gromth, They e
@ Fubacterin more resistant than the  noemal
bachria. They can protect
themselws  from  the  deferse
They exist everywhere, in air, on land and in water, systems of the body by secieting
Some of them are autotrophic such as cyanabacteria | soay shields surounding them
as Nostoc (g 6) while others are heterotrophic 452 capurie . Researchess roach
: v that this Und of bacteria s »
Bacteria reproduce asexually by binary fission.

1 ) { \ hei } main Cause | the formation of
They have various forms where their shape may be Midney - shones.  atheroscieroshs

spherical | rod - shaped or spiral (i 7) end indlammation of the prostate

This group includes many widely spread species.

N Viael bumr g Bad o b tern Sathen ot byl Lo boes

Figure e Nowtoc Figgawe 70 Varioss foron of bacterna

(2) Kingdom: Protista

These organisms are eukaryotic, They ditter of both plants and animals, where
their structere is not complex. Some of them have a cell wall and plastids

Protists are classified into several phyla, the most important ones are:

@ Phylam: Protozon

They are unicellular micrascopic animal-like organisms, live in tresh and salty
water, as well as in moist soils ; they may live individually (solitary) or in colonies;
some are free living and others parasitize plants and animals, causing diseases; they
reproduce both sexually and asexually.

Protozoa is classified into four classes depending on the mean of locomotion:

Bicy, o 107
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w Cluss : Sarcoding

They move by Temporary extensions from the body called pseudopodia | e.g.

Amoeba (1 )
w Class : Cillophora

They move by cilla surrounding the body |, e.g. Parameciom (1 ¢ )

( B

w Class : Figellata

They move by flagella | eg. Trypanosoma (1 10)

which parasitize humans and causes sleeping sickness.

w Class : Sporozon

They have no mean for locomotion, They
produce phases called spores | eg Plasmodiom
which parasitizes human and Infect him with malaria
disease.

‘ Phylum : Euglenophyta

This phylum comprises Fuglena . They are
unicellular living organisms contain green plastids
and do photosynthesis . They move by flagella.

108
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Sheeping sichness: This s one
of widespread diseases of the
ropecal regions. This disease
in trassmitted by tetse fly
which transfers  Trypamnsoma
parasite by biting  humans
The infected person suffon
fram  fever, hoavy  swoat,
headache | tendency 1o sleep,
hallocination and woakness,
Without treatment i projier
time, the patient goes into
coma which leads 10 death.




& Phylum : Chrysophyvia

Most of them are unicellular algae called diatoms. Diatoms have glass-like cell
walls containing silica. Diatoms are considered as an important source of food for

fish and other marine animals (Fi0 11), Enrichment
& Phylum @ Pyrrophyia Red tide: Red tidke is 4 natural
phenomenon occars In wsas

TTuu-alg.wkmnag:mlpunhmnfphytupl.mktnm e b L Sy
live in seas and oceans. They acquire a red colour 0 1 wed red. This
because they conin a red pigment beside the | accompanied with death
chlorophyll pigment. Dinoflageliates represent the | of thousands of fshes. This
largest group in this phylum. Its members move by | phenomenon s attributes)

two flagellae. (Figure 12) 10 the enormous increase in
numbees of dinollagellates

When wirter becomes warnm
with plenty of nuinents,
these organivs repiredluce
very rapidly and secrete
tocins kill fishes

Figure (11 Diaioen Figarw 112 Dinoflagetlatem

(3) Kingdom: Fungi

Fungi are characterized by the lollowing characters:

e Fungi are heterotrophic organisms, some are unicellular, and the most are
multicellular.

¢ They are immobile and have cell walls contain legnin.

* They are consisted of filaments called hyphae, and collected together to form
mycelium

¢ They ate heterotrophic, some are parasites and others are saprophytes.

¢ Most of them reproduce sexually, as well as they reproduce asexually by
producing spores.
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Fungi are classified depending on their structure and ways of reproduction into
live divisions , the most important ones are:

v srgon

O
- Rhizaids

Figure (101 Weowd mould futgus




(4) Kingdom: Plantae

Plants are eukaryotic organisms, characterized by cellulose walls, Plant cells
contain the chlorophyll substance in structures called chloroplastids. Most plants
repreduce sexually.

Scientists classify plant kingdom into:

a- Migher algae : they include the red | brown, and green algae.

b Non - vascular plants : include bryophytes (mosses)

¢ Vascular plants.

0 Phylum : Rhodophyta

They are marine weeds sticking together
by a gelatenous coat. The cells of these algae
contain chromatophores of red pigments.

Example : Polysiphonia (1 16),

6 Phylum : Phacophyia Figure (161 Pdysiphonis

They are marine weeds consist of simple or bmmhcd filaments . There are
chromatophores of brown pigments in their cells,
Example : Foows (11 7).

0 Phylum : Chlorophyta

These algae contain chloroplastids. Some are
unicellular such as Chlamydomonas (12.13) and
others are multicellular such as Spirogyra (1 1)
which has the form of unbranched filaments and its
cells contain sprial - shaped chloroplastids,

\

.I
“

Figure (10). Chlamyvdononas Figure 191 Spicogyea
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@ Phylum: Bryophyta (Mosses)

This phylum includes the plants which do not contain speciallized vascular
tissues, so they are called nonwvascular plants. They are terrestrial plants that need
dampness greatly to grow and reproduce. Therefore, they live in damp soils and
shaded places. They are small, green in colour, and have certain hairs for anchorage
which are rhizolds. Some are flat such as Riccia and others are erect such as Funaria
(fig. 200,

Fegare T Bryophyie plann

6 Phylum: Tracheophyin

This phylum comprises the plants which have speciallized vascular tissues
tor transport of water and minerals (through the xylem) and transport of organic
substances produced by photosynthesis (throuhg phloem), so they are called
vascular plants. This phylum is classified into three classes:

wo (lass: Filicatue (Fernsg,

These plants have simple structure. Most of them are
herbs and few are shrubs or trees. They live in shaded
damp regions, as well as the wall of wells and shaded
damp valleys. They have stems, leaves and roots. Also,
they carry pinnate leaves and do not produce flowers
or seeds. They reproduce by the spores that found in
special structures on the lower surface of leaves. Example: Figuew (210 A pinnate

Polypodium | 11, and Adiantum. loul of Nelyposdier

w Classe Gymnpospermuae or Conilers:

Maost of them are trees and few are shrubs, They do
not produce flowers. Thy carry male and female cones.
They have naked seeds and needle - shaped simple leaves.
Example: Pinus (1 0.

Figure 220 Piows (lare

- 112 ) Al-Ashraaf printin? o
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w Class: Anglospermac or Flowering plants:

They are terrestrial plants: have stems, leaves and
roots; they produce flowers that convert into fruits
enclosing seeds. These plants are classified into two
groups: Monocotyledans and dicotyledons.

l:bn«:m Fruit of flowering
plant (peach)

Use the following table that help you to identify the differences between the
two major groups of flowering plants.

% Table (1): The tixonatmic chatactersticos of monocotviedors and dicatyledons

Seeds Leaves

s—— YU
&

Monocotyledons Dicotyledons

* The seed has only one cotyledon. The seed has two cotyledons.
* Bundies of vascular tissues are | * Bundles of vascular tissues are

Root

&

Dicotyledons

scattered inside the stem, arranged in a ring.

* Flowers with trimerous whorls or | * Flowers are either tatramerous or
their multiples. pentamerous.

* Leaves are narrow and parallel | o Leaves are of pinnate or palmate
viend. venation.

* They have fibrous roots. ¢ They have tap roots.

* Examples: wheat, onion and palm. | » Examples: peas, Beans and cotton,

(5) Kingdom Animalia

They are multicellular, eukaryotic organisms. They have the ability of maving and
transporting from a place to anather. They have the ability tor responding rapidly to
external stimuli in the surrounding environment, Their majority reproduce sexually,

¢ This kingdom will be studied in detail in chapter 3.
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‘Chapler 3
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By the end of this chapler, you
should be able to: Scientists classify kingdom Animalia into nine phyla
o Miwhly Do chptachariviic fastues of depending upon the degree of the body complexity.

e Irmaly by L p
oy ki «"t:wu g | S0me phyla are without vertebral column and called

hekangirg 1o arimabe invertebrates, while others have a vertebral column
o Uiy some lhing soganums n [ .

o Meordn s inside their bodies and called vertebrates.
o loem o pesitve el Sowantk the

mamtaning ol bideersity ‘ Phylum: Porifera (hpnnges)
*  Appeciade the grandosr of Alluh

i creation of e watkns Iving The ‘0"0“"08 link

e in EKB illustrates the
charachternistics  of

sponges

key terms T O Toe e
2 Sponges are clwsified as animals although

o Poriens

o Cridacia they are immobile, because they are
s "“""“:"“'“ multicellular, heterotaphic, have no cell
® Nk ) . ’

S st walls, and comprise few speciallized
o Anbeopeds l!?"h.

o Mulhpnea

o Tohinodemats

b ‘ Phylam: Caidaria

* They are aquatic animals; the most are marine,
and live individually or in colonies.

¢ They have no head, and the mouth is surrounded
by appendages and extensions called tentacles,

* Body cells are arranged in two tissue layers, the
external one contains cnidocytes (stinging cells)

p'mm —




tor detence and capturing of preys | ). There are a plenty of these cells on
tentacles

Flgoew (252 Using of enidooytes i capturing the o

o | \.lvnp!(' of Coidana: hydra aurelia and sea anemone

Figure G260 #hyedon Figure (27 Auredia Figure (280 Sea anemons

* For more information about coral reefs, search at the speciallized internet sites

N

é) Phvium: Platvhelminthes (Flat worms

Hlustrates a group of flat worms. Observe these worms, and infer

their commaon features

Why are these worms called Hat worms?

e b
. T
y
'I‘ \
W

Manar iharsia Lape yworm
Figuee (29): Delferert types of 1ot wonr

Flat worms are ¢ 1\.'!-'.)?!’"\}('-.'1 bw the lll'z'n\‘. ng « |).’I1.]l ters
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The bodies of these worms are flatened and have a head.

* Their bodies are composed of 3 layers (triploblastic) and bilaterally symmetrical.
¢ The majority are free living.

¢ The majority are hermaphrodites.

¢ Example of flatworms: planaria, bilharzia and tape worms (Fig 19)

& Phylum: Nematoda (Round worms)
Round worms are characterized by the following characters
* The body is cylindrical, tapers at its two ends and

unsegmented. Their sizes are ranging from the
microscopic to what may reach 1 meter,

e Their bodies consists of 3 layers and bilaterally
symmetrical.

¢ They have alimentary canal with two openings, the
mouth and anus.

¢ The sexes are separate (unhisexual), Figuer (30 Ascarhy

¢ They live in all environments; some are free-living in water or mud and others
parasitize humans, animals and plants

Examples: Ascaris (1 pone 10) and Flaria worms

x )
U4 Go Further
For more knowledge about this topic

you can refer to the Egyptian Knowledge
Bank (EKB) through the opposite link.

Enrichment information

Elephantiovis: This dsease 0 caused by a nematode worm called
Flarta existy in the ropical regions of Asia continent, These worms [hve
inside human blood and lymph vessels. This discase is transmitiod by
the biting insects, manly mosguitoes. In cases of heavy infections,
the worms may become o numerous that obstroct the flow of fluids
through lymph vessels, causing swelling of the infected body parts as
shown 10 the opposite figune

& Phylum: Annelida (Ring or segmented worms):

Earth worms which live inside burrows in the soil It represent for aernation
and in crease soll ferti pity common examples

== House
_\.:g)" 16 ) Anwu!"m e
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of segmented worms. This group of worms are characterized by the following
characteristics:

1

« The majority are free-living in the sea, fresh water
or the moist muddy solls. Few of these worms are
external parasites.

¢ The body is divided into rings (or segments), and
many of them have chaetae (spine-like) buried in the
skin and help them to move.

e Some of them are unisexual and the few are

hormaphm(l'nes ' Figuee (31)1 Lanh woem
® Phylum: Arthropoda DSumh and expand
=58 ] The worm illustrated in the
[dGoFurther _,.‘ - : arm | figere is one of annefids (ring worms)
For more knowledge about this topic 3% SR SN0 P
SERAU he Eavotian K R Use the internet “
you can refer to the Egyptian now edge PO
Bank (EKB) through the opposite link. books (0 seach
the importance

This plylum s characterized by the following | of these worms
characteristics

* The body is bilaterally symmetrical
and divided into a number of segments
carry many pairs of appendages. Each
appendage consists of many jointed

pleces.
¢ The segmented body s divided into
many regions covered by an exoskeleton, Prawn (b
This phylum comprises four classes: Rowe 02k Lxasnples of crustacoens

w Uloss Crustocen

The body consists of two regions (cephalothorax and abdomen) and covered
with a chitinous cuticle. They have many jointed appendages adapted in different
forms to perform vatous functions. The eyes are compound. They breathe by means
of gills. Examples: prawn, crabs and lobster (fig. 12)

w s Arachnida

The body consists of two regions
(cephalothorax and  abdomen), They have
four pairs of walking lesgs and breathe by
Tracheoles or lung books. Their eyes are
simple. They are unisexual. Examples: Spiders Scompion
and scorpions (g 1), Figure (331 Examples of atachmids




w Class: Insocta

The body is divided into head, thorax Enrichment information

and abdomen. They have one pair of

antennae, a pair of compound eyes, 3
pairs of walking legs and 2 pairs of wings

Simple eves comist of one lens, wheress
compound oyes consists of a Large ounmbes
of separted lenses, which work 0 lorm

which may be absent as in the majority of . iy image 10 the object. Each lens
ant species or reduced into one pair as in photographs adifferent pant of the object.
house flies. They breathe by Tracheoles. the number, ares and shape of such lenses
Examples: flies, mosquitoes, cockroaches,  ditier with respoct 1o the species.

ants, bees, moths and locusts (1. 14),

w Class: Myruapoda

composed of several segments. They have many walking

legs. They respire by tracheae. Example: Scolopendra

(f12.35),

Mo fly Honey bew Locuw Divugonfly
Figuee (341 Exarngees of besexcts

The body is distinguished into a head and a trunk

6 Phvium: Mollusca Figsow (35} Cokopundra
This phylum is chracterized by the following characteristics

118

Their majority live in salt water, some in fresh water and a few on land,

The body is a soft mass, unsegmented and has a mascular pant used in
locomation called the foot,

They have a calcareous shell which may be external or internal, absent or
reduced.

The head is present and well developed (Cories sense organs) and may be
absent in some of them,

The majority of molluscs have an organ similar to the tongue called the radulla
used in feeding,.

Mast of them are unisexual, and the few are hermaphrodites.

Examples : snails, oyster and octopus. (F15 16)
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@ Phvlum: Echinodermata

E?. Go Further

For more knowledge about this topic
you can refer to the Egyptian Knowledge
Bank (EKB) through the oppasite link

This phylum s characterized by the following chracteristics

o The body is unsegmented, and has a hard endoskeleton. Some have spines and
calcareous plates in body wall

¢ They have sucker - like structures called tube-feet
* The body may be rounded, cylindrical or star-shaped. Some have arms
* They move by tube feet, spines or arms

* They are unisexual, reproduce asexually by regeneation and sexually by
Rametes

* They have no anterior or posterior end. The bodies of echinoderms majority
has two surfaces. The surface in which the mouth is located is called the oral
surface and the opposite sufface in called the abaral surface.

o Examples : sea star, sea urchin and seacucumber, ( )

See urchin Sed Cuvcumibey
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6 Phylum : Chordata

What s the largest phylum in EI¥geRsel

living organisims? Body temperature of some
: A vertebrates such as birds and

To answer this question use the ; M AR

apposite link in EKB with the change of m_f : :l

Sub. . ¥ temperature. Theredore, they are
ub. phylam: Vertebrata called AR R
Notochord first appears in vertebrates In the | plooded animals. They use the

embryonic stage. It becomes gradually replaced  energy of food 0 keep their
by the vertebral column as the embryo develops.  body  tlemperatue  constant.
Vertebral column surrounds and protects the spinal | Fishes, amphibiars and reptiles
cord. Vertebrates also have an endoskeleton, 1t | 4 belonging to ":" ""v':":':
consists of the vertebral column, skull, girdles and m:"m:"m‘:;:' ;’wh by
limbs, in addition to presence of a heart formed of | \oeanee  which  chunge
many chambers and the blood flows inside blood | acconing 10 the change in the
vessels in a closed circulation to feed all body  sumounding enviconment. They
organs with oxygen and nutrients. derive their lomperature  irom

Baciad L this environment, Therefore, they
¥ Vertebrates are classified into several classes: e valod o S el

blooded animals.

you can refer to the Egyptian Knowledge :
Bank (EKB) through the opposite link.

- . e —————————

w Cluss: Apnutha
o They are jawless fishes with a circular mouth similar to the funnel and provided
with many homy teeth.

¢ They have a thin , long and eel - like body with no paired fins. Their skeleton
is cartilagenous.

¢ They are parasites, They stick by their mouth
inta the big fishes, They attach themselves
by the teeth and snap the flesh of these
fishes by their rough tongue which is similar
to the rasp.

Example: Lampeey (1 10),
w Class: Chondrichthyes

¢ They are marine fishes, The endoskeleton is cartilagenous.

* The mouth lies on the ventral surface and provided with several rows of teeth
that help them in predation.

Figure (381 Langwey




* They have paired fins and the body is covered with centain scales similar to
the teeth.,

« They have no air bladder for floating. Their gill slits are not covered by an
operculum. The sexes are separate and fertilization is internal.

Examples: Shark and Ray fish (1 1)

Shark

Fagore (39): Examples of cartilagenons flahes
w Class: Oxteiehthyes

o These fishes live in salt or fresh water

¢ lts endoskeleton is bony. Their mouth is terminal. The body has paired and
medial fins. There is an air bladder inside the body helping in swimming and
floating.

¢ The body is covered with bony scales. Their gill slits are covered with an
operculum,

o The sexes are separate and fertilization is external.
Examples: Bolti and Bouri. (1 40)

Bower Baln

Figure (40); Examples of bovry fishes

Frogs croaking: I you live
i near  agnculurl  fields,
Go Further _l- \ | perhaps you have heard the
. crowking of frogs. This voice
comes from male frogs during
mating. sovson for anracting
the fomales for mating. The
male can produce this voice
* They are cold - blooded animals. becouse it has 4 spocial

o structure  called  volce s
¢ They have two pairs of pentadactyl limbs. The Which b bt i ek

BW”RJ' U 1 9
" .

w Class : Amphibia




body is covered with smooth slimy skin,

¢ The sexes are sepante. Fertilization is external. They lay their eggs in water and
the embryonic stages Hive in water and breathe by gills while adults are spent
on land and breathe atmospheric air by lungs and skin,

EX.""[I‘('&: ]")g and S&":ln‘ﬂl‘(h‘r thia 41%
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w Classe RHeptilia

'c‘d Go Further

For mote knowledge about this topic
you can refer to the Egyptian Knowledge §
Bank (EKB) through the opposite link

* These animals are cold - blooded.

¢ The body consists of four regions: head, neck, trunk and tail. They have four
weak pentadactyl limbs, Each finger ends with a homy claw. The limbs may be
absent, so they move by creeping.

¢ The skin is dry and is covered with thick homy scales, which may be supported
by horny plates,

* They breathe atmospheric air by lungs,

o Sexes are separate. Fertilization Is intemal and they lay eggs with calcareous
or skiny shell

Examples: Lizards, chameleon, gecko, tortoise, snake, and crocodile. (1

Cuwoniile

¢ Vvt |ioed

Fegaerw (420 Kinds of regatiles

1 22 , ek — P"ﬁ"‘”" House



w Clins: Aves

\
Ecoﬁmher ), Ty
For more knowledge about this topic .‘?I;%If."»‘:‘
g w L S
| you can refer to the Egyptian Knowledge €@ Roa
| Bank (EKB) through the opposite link.
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¢ These animals are warm - blooded.

The bodies are covered with feathers. They have four limbs, the anterior
ones are modified into wings for flying. Each one of hind limbs has four
digits provided with homy claws. The hind limbs help in movement on land,
climbing, swimming, diving or predation.

Bones are hollow and light. The sternum is broad for attachment of the strong
thoracic muscles which move the wings during flying,

They breathe by means of lungs. Their bodies contain air sacs act as stores for
additional amounts of air during flying.

The sexes are separate. Firtilization is internal, and they Ly eggs and incubate them.
Examples: Pigeons, hens, ducks, hawks, eagles, sparrows and ostrich. (1. 41)

(e T
Figuee (43): Ditderent types of bty

w Classes Mammualia

m Go Further

! Oy s
| For more knowledge about this topic B

? you can refer to the Egyptian Knowledge $9%
’\Bank (EXB) through the opposite link. @

These animals are warm - blooded.

The body is distinguished into head, neck, thorax, and abdomen. The skin is
covered with hair.

They have tour pentadactyl limbs provided with nails, claws, hooves or pads.

They are characterized by presence of dissimilar teeth (incisors, canines and molars).
The sexes are separate, Fertilization is internal. The majority of them are viviparous.
The female has mammary glands which secrete milk to suckle her youngs.

They breathe by means of lungs.
Bickiy, 123 )
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% Class Mamalia s classified into three sub-classes:

Prototheria Metatheria Eutheria
These mammals do nat give
birth, but they eps and|These  animals  give  binth

. ey oy
incubate them. The eggs hatch | immature young, thwretore the | All these animals are placental
youngs suckle milk socroted | mother has 10 keep it a spocial [mammals.  They  give  birth
by mammary glinds on thelpouch ot the bottom of herfto fulley developed youngs
abdomen of the mother. They |abdomen. The youny feeds by liseding on milk secroted from
have a cloacal opening, through | suckling mitk from nipples inside | the mother”s mammuary glands.
which unne, leves and eggs | this pouch.

emerge.
Examples: Duckballed Matypus | : futheris  inclucle many of the
and spriny ant - eater g kg animals that are heaced by human.

li‘un (44 Diock - billed "'-J'\-'u_l\ “W' HEY Kargario

% Sub-class Eutheria in classitied into many oders, from which

Order Characteristics Examples
* Some are without teeth,
while the others lost their Armadiitaund
Edentata front teeth only, ‘Slnlh -
* They have strong, curved ’
claws. Anradilio
* They teed on insects and their
front tecth extend outwards
Nsactivory like pincers for capturing of Hedgehog
the proy.
¢ They have large pointed
canines. Lion. Ticer
¢ The premolars are shamp, ALk
Wolt, Fox,
Camivora whereas the molars are broad £
i) Dog, Cat and
and grinding. Seal
¢ They have strong,  sharp :
curved claws.
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* They are herbivore animals,
* They are odd-toed
(1-3). Each toe has a homy
hoof, Their teeth are big-
sized and adapted to grind
food.

Horse,
Donkey,
Zebra and
Rhinoceros

Artiodactyla

* These animals are herblvores.
¢ They are even - toed. Each

e is coated with a homy
hoof,

Sheep, Goats,
Giratfe, Deer

and Camels

They are huge aquatic animals
live in seas and oceans.

The forelimbs are modified
1o become paddie - like

for swimming and the hind
limbs are absent.

They breathe atmosphric air
by Jungs.

Sexes are separate, They give
birth and suckle their youngs.
Tail fin is horizontal.

Whale and
Dolphin

They have sharp chisel
shaped incisors.

The tail is long and ears are
small.

Rat, Gerbo.,
Mouse &

Squirel

The tail is short and ears are
long.

They have one pair of incisors
in the upper jaw and two
pairs in the lower jaw.

Rabbit

Chiropteas

The forelimbs are modified
into wings where the fingers
(2nd - 5th) are elongated, and
the skin extends between
them from the body.

They become active mainly
during the night.




¢ They have a long muscular
proboscis.
Proboscida |* The two upper inCisors grow Elephants
to form what is known as the
two elephant canines.
¢ They are the most higher
mammals.
* They have two pairs of Monkey,
the pentadactyl limbs, The Lemur,
Primates thumb finger lies away from Gaorilla,
the rest of fingers. Chimpanzee,
¢ The brain is large in size and Man
and nervous system is highly
developed in the higher forms.
Al-ashras! printind e




Science: technology and society

Viodern technologsis N cinssimication of Bving organism

The stuchies of first scientists i classitication of
living organisms depended upon the marphological
comparisons to determine the similarities and
differences between  varnous OFZAnISms Alter
that (hundreds years ago), sclentists tumed to
classify organisms on the basis of determining the

degrees of relovance and relatedness ievolutionary

relationships) among them through their researches
in the field of comparative anatomy for determining

At Psratiue o A\ !

the anatomical similarities in natural structures as

skeletal structures and glands, as well as the embryvonic development, oo

Nowadays, scientists knowledge of new toundations that can be relied upon
to determine the degrees of relevance and relatedness among living organisms
were increased through the development of microscopic screening techniques
by invention of electon microscope. The recent scientific studies for studying the
similarities between the genera of organisms depended on the scientific researches
on the nucleic acid DNA existing in the nucleus through DNA sequencing technique.
In this technique, the arrangement and sequence of nucleutides of DNA double
strand are identified, Scientists tound that the greater the sequence in the order of
nucleatides in DNA strand, the organisms were more relevant and related

i )
rontict i ‘,l.tw,‘

i

A more recent use for sponges and cnidarians
especially  jellytish, is in the biomedical and
pharmaceutical industries. Researchers have tound
Promusing new antibiotic and anbicancert umpnum!s
in the small percentage of sponge species they have
studied, Researchers are also investigating possible

medical uses for the paralyzing possible medical

uses for the paralyzing toxins that some jellviish
use to capture prey. This branch of biotechnology is
quite new, but very exciting. Research will probably
result in the development of new medicines

F{Ir,{' M»



I Key terms

* Kingdom: the highest level in taxonomic hierarchy of living organisms.

¢ Phylum: A taxonome level represents the biggest group of the kingdom and
composed of classes.

* Species: A group of individuals which have similar morphological charactelstics
and mate to produce fertile offspring similar to them.

* Dichotomous key: A series of descriptions ordered in pairs and guide the user
to adentify the species of an unknown living orgunism,

* Viruses: The organisms that gather both characteristics of living organisms and
non-living things.

* Monera: Unicellular prokaryotic organisms, their cell wall is devoid of cellulose
or pectin and they also are devoid of several membranous organelles,

* Protista: Eukaryotic, non-complicated structured organisms, some have cell
walls and plastids, their majority are unicellular and few are multicellular.

* Bryophyta: Terrestrial plants, contain no vascular tissues, and greatly need
wetness for growth and reproduction,

¢ Ferns: They are structurally simple plants containing vascular tissues, live in
shady wet areas and reproduce by spores.

* Portifera (sponges): They are structurally simple aquatic animals with
asymmetric bodies containing many pores and canals.

* Cnidaria: Aquatic animals, their bodies are radially symmetrical and provided
with stinging cells.

* Arthropoda: A group of animals, their bodies are divided into a number of
segments carry several pairs of appendages, each one consists of several
jointed pieces.

* Mollusca: A group of animals characterized by a soft body covered with a
dermal tissue called mantle that secretes a protective calcareous external or
internal shell,

« Echinodermata: A group of animals characterized by a rigid endoskeleton, and
many of them have spines, prickles and calcareous plates in their body wall.

* Chordata: A group of animals, their embryos are characterized by presence of
a skeletal structure at their dorsal region called the notochord.
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Summary of hiving organisms classification
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Unit four Activites and Excersises

Safety precautions Procedure: i
[#] Gather a group of leaves that are different in shape
o | and size from your environment,
Activity goal | ,
Closniying 4 grongs of lsss sl A4
raigriiing, 4 Ohchatomons by that
et b yrsend dor inkeniity the leunes
Acquired skills .
Olmarvingg, onuincang, Clasitying,
Dewigintg,.  Hconding il
analy g date. Comehdng i
Materialy needed *
B 10 (Bierent hges of b,
& rubow, maagrily g Tt feme
, <
) = [3] dentify the characteristics you will use for classifying
the leaves.
Size:
Colour:
Shape:

3] Design a dichotomous Key you will use to classify the leaves.

4] Revise your key as needed, to make it easier to use.

Are there other ways in which you could have grouped the specimens 2 Describe
these alternate ways.

e  Compare the key you have designed with that designed by your
colleagues in the group,

' ————
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Safety precautions Cooperate with your colleagues in the group

for examining slides, demonstrating  observations,
exchanging the views and comparing the results with
Activity goal that of other groups. Then participate in expressing an

Fxumning ot hpes oo Opinion through the group discussion which carried out
o dawlving thews ol 1 neler the supervision and guidance of your teacher.

Acheiros shéis Procedure: .

Ol Somile, S| 05 Examine using the microscope each of the three

Clomilying, Inewpreting € oncuding numbered slides (1 - 3) that your teacher has given
Materials needed wu.

Ipbesical  wocnl  wdahaged | [3] Make a rough sketch of each bacterium, and classify
ey Ty b oo sl it as either cocel, bacilli, or spirilla .

ek bvwnevion e ~ sy Observation and scientific drawing:
[¥] What did you have observed in each of the 3 slides?
e Slide (1)
* Slide 2
e Slide (3%
(3] Draw a diagram for what you observed in each type of bacteria,

i = i

S ? Mide 2 Side 3
w Classitying:
[@] What is the criterium used in classifying these three types of bacteria?

(7] What are the differences between the shapes of these 3 types of bacteria?
e The type of bacteria in slide (1)

D)
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*  The type of bacteria in slide (2
o The type of bacteria in shide (3):
(3] What are the similarities in the specimens you examined?

cooperate with your colleagues in the group for cartying out the procedure of
this activity and discussing, comparing and interpreting the results.

After that a group discussion will be conducted under
supervision and guidance of your teacher 1o interpret the

Safety precautions
m results to come into a conclusion,
Activity goal Procedure: -

Esamining o samyile of et wames. | 5 Bring a small, fresh sample of pond water,
fhe sl bocomwtion | 157 Place a drop of pond water on the slide, and cover it
with a coverslip,

Werking i & wam, sdnerving Use the microscope to examine pond water undes
RSV St (PR | o low power objective lens.

f "\

A S ity B s 3 dinge of pond weatee pilacent on the slide
Thens comtsring o uniing & comeralips W esuumine B nkcr v

w Drawing and data recoeding
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Sketch the organisms vou see and record how each of them moves.
4 di 4

Descnbe the different organisms which you observe in pond water

w Conclusion:
*  What do you conclude from this activity?

Safety precautions  Procedure: -
F \{ Your teacher will give you green leaves of a fern plant
- 10 examine.
. A‘“:‘:" dﬁl | Use the hand lens to examine the upper and lower
m;mm.:'\" surfaces of the fern leat. Record your observations,
Acquired skifls Sketch the tern leaf and illustrate the structures
nonviig,  Sovolifn  diawing, appear an its lower surface.
Reconling and amalyzing  data
oo huboy,
Materiale needed
Fesm plart. Dol lews, wotter aeud
- phastic; decppen

s Concluwon:
o What are the structural characteristics of the fern leai?

S




Safety precautions

Activity goal
Fupmtining diffesent oty that the
Howering plant comsnty of and
Mlorstinyung whether o i ddiorone o
the appestance, fextome sod (owery
Mauas Otfser Thowenng plaedt or 01

Acquired skills

Wirking & tear, Dsarving,
Sceniiiic drawing, Bocrwiling and
maly e data. Coneluding

Materiah necded
Fhoswered Deun (dant. fosen ) By
prhant. sl Mand hem

Cooperate with your colleagues in the group for carrying
out this activity, demonstrating observations, exchanging
the views and comparing the results with that of other
groups. Then participate in expressing an opinion through
the group discussions carried out under the supervision and
guidance of your teacher,

Expectation: Knowing the main parts of the flowering plant

procedure: .
[1] Observe the plant of your group and draw it, Label the
names of plant parts as you can.
[F] Use the hand lens to observe the plant parts in more
detall. Record your observations about the appearance
of those parts and their structure.

we Observation and scientiic drawing:

(1] Observe different parts of the flowering plant. What are these parts?

{31 Sketch the plant, and label the names of its parts,

11350
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w Analyzing data
Campare the results of your group with that of other groups in the following
table.

Compathon points | 1 group (Hean plant: 2 group (Lily plants
Roots:
Leaves:
No. of floral whorls:
[Z] Are all Hlowering plats share the same parts?
w Conchusion:
*  What do you conclude from this activity?
pr=—m Al-Ashraaf printing House
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w The tollowing figures illustrate some protists:

Al w on
31 Specify the phylum and class that each organism belongs to.
* A e O
* (B) « (D)

{31 dentify the mean of locomotion for each organism,

= When two pieces of bread, one of them s diy and the other id wet, were
leaved in a warm place for 3 - 4 days, the results were as the following :

& . g
SIS e Bl b adiT S SO
il £ A2 iR, 7R
e - . e « & )

e — e ——,————
e dry ool pecn The wot Dol proww

When examining the developing mould an the wet bread plece using microscope,
the following organisms were observed:

(3] What is the cause of change occurred to the wet piece of bread?
3] What s the source of change occurred 1o the wet piece of bread?

[3] Why did not a change occur to the dry piece of bread
as the wet piece?

[&] Specity the phylum that these developing organisms
on the wet piece of bread are belonging to.
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Safety precautions  Procedure: .
3] place the worms over -
Aouisel ncwqm'pcem
Otwerving. Dyscribing, Anshyring. | [3] Determine the length of a
Conghaling >
Activity goal worm using the ruler.
Wwtiling e chasowrsie | [J] Let the worms move.
feadumen Of earth wosies,

Materials needed [&] Watch the body of worm when they move.

Latth woress in 4 comiines of deeyy | 05 Try hearing the sound of worms movement.
Wil wll sewapapen G whise .
papers, hacrpmes, magnitieg s, | [] Catch a worm and pass your fingers on the ventral

L surface from back to front,
[F] Count the segments in earth worm body.

w Observation and data analyzing:

[@] Describe the external shape of earth worm.

[F] Describe the movement of earth worm and explain how its external structures
allow movement.

[3] What is your felling when you passed your fingers on the ventral surface of the
worm/?

(@] Do you hear a sound when the worm moves on the paper?

w Conclusion
7] Conclude: What are the charactetistic features of annelids (ring worms) such
as earth worms?
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Safet doas B Cooperate with your group colleagues in carrying out
- this activity, demonstrating observations, exchanging

r j the views and comparing the results with that of 2 other

Activity groups. Then, padicipate in expressing an opinion

Comparng  #e  momwent  through the group discussion which carried out under
rptelogient chanscmin ® & e supervision and guidance of your teacher.

rrgtidian unamal wsl ampihdiian o

Acquired Skills Identity which of the structural characteristics can be
Olwerving,  Reonding — asd  yeed for distinguishing and comparing between reptiles
T Sy S anc amphibians

Materialy nevded
Preserved spe imers of Lok )
ah

Procedure: -
(7] Observe both the lizard and toad without touching, Describe what to do you
see,

we Observation and data recording:

3] Observe both the lizard and toad. Describe the most important morphological
structures for both.

o Toad's characteristics:
o Lizard's characteristics:
- Analyzing daty

(3] What is the more obvious difference between the morphological structures of
both the toad and lizard? Mention the other differences you observed.

[F] How does the skin of both animals seem?

w Conclusion:
What are the external structures that can be used for distinguishing between reptiles
and amphibians?




Clanarly g \BiTemenof hirwhy oo aremiale
rasca el s
of o h
skills

Acquired
mmamm

Materials needed

K Comyian canliosnt andl wnsors.
J

Share a group of your colleagues In carrying out this
activity. Debate and exchange views in every attempt
before making sure the correct answer shown in the
model,

Procedure: -

Use the compass and scissors 1o design a disc of
cardboard of a radius 8 cm.

Place this disc over the circle shown in this activity,
so the 2 centers of both circles are coincide together,

3] Cut a section of the disc, so the shaded part of the
circle appears.

[&] Start the activity by choosing one of animal examples, then determine the order,
class and phylum that this example belongs to

Discuss your group about the answer you reached, then make sure the commectness
of the answer by maving the disc, so the cut section of disc faces this example.

"119]
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Design a concept map using the following terms:

Ceiy Cliptiens D' C Sotet D Tl
ErmrD Ctwimed Cre D Cols D
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First question: Write the scientific term for each of the following statements:
1] The highest taxonomic level in taxonomic hierarchy of living organisms
classification. ( )

(3] A series of characteristics ordered in pairs that help the user to identify an
unknown living organism. (

)
£37 Atype of bacteria has the ability to survive in harsh environments. ( )
40 Atype of fungi produces spores inside club - shaped structures, | )
)
)

(3 The plants that their seeds produced inside a pericarp. (

(4 The plants that have fibrous roots and paralle veined leaves. (

(71 The aquatic animals that their bodies are provided with stinging cells.
( )

(0 A type of worms that has a cylindrical body and tapered at its ends.
( )

() Terrestrial plants live in damp soils . reproduce by spores , some are erect and

others are flat. ( )
Second question: Choose the correct answer:
{1 From the plants which contain cones:

A Malze icomi 0 P €. Pinus D whewt

(1] From the examples of annelids (ring worms):

A Liver fhuk B Ascaris €. Arachnids 0 Eath worm
(3] Prawn is belonging to class:

A Insecta B Crustacea . Anachnida D Myrlapoda
41 Octopus belongs to phylum:

A fEchinodormata B, Mollusca € Coidaria D Sponges
[37 From the examples of echinoderms:

A Sea urchin B Jellyfish C Snaily 0 Prawn

7% Sponge animal is belonging to phylum:

A Cindaria B Ponlera C Mollusca D Anthropoda
(7 From the examples of insects:

A Hooy bees 5. Cb C Sand worm D Scompion
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(%] Yeast belongs to kingdom:
A Mante B Avmalia C  Fung D Moners

(%1 From the warm - blooded animals:
A Fishes K Amphilvans C Mammaly 2. Repuiles

Third question: Give reasons for each of the following:

(71 Mule is not considered a species

(2] Bacteria are classified as monerans,

(3] Ascaris worm is a nematoda while earth worm is an annelid,

%1 Palm plant is classitied as a monacotyledon.

(31 Despite the bat ability to fly, it is classified as 2 mammal |, not a bird.
(%] Kangaroo is classified as o metatherian animal.

Fourth question: Compare between each pair of the following:
(71 Monocotyledons and dicotyledons

(3 Birds and reptiles

(3] Insects and arachnids

Fifth question: Classify the following organisms into their phyla and
classes

(1] Amoeba 31 Mushroom
(3] Trypanosoma 4 Toad

(3] Jellyfish T4 Hawk

(3] Honey bees 1) Snake
Miscellaneous questions:

(11 What are the cnidocytes (stinging cells) # What is the phylum that comprises
animals containing these cells?

(3] What are the distinguishing charactenistics of birds bones which help them to
fly?

(31 what is the mammalian animal that keeps its young in a sac at the bottom of its
abdomen ¢ Why?

(41 Mention the conditions that followed when writing the sclentific names of living
organisms.
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