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PCB

.

PCB

.

.
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.
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Microscope and different types of Microscope 

too small

 

tobe seen 
.

.

.Stereoscopic-dissecting-micro scope:

.
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.Research Micro scope:

.   
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.The phase contrast Micro scope:

.

 

.Electron Microscope:
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. 

. Compound Microscopw:

)()(.
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:

a:Ocular or Eye piece:

.

:b: Body tube:

Objective
.

:c. Croace Aduestment:

.
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:D: fine adjustment

focus.

:E:arm

.

:F: Objective

. 

:G. Diaphragm

. 

: H:Stage

. 

:I: Base

. 

:J: Stage clips

. 

:K: Mirror

.   
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)(Bios)( Logy)(

.

.

SimpsonLife
:

.

)know the self(

.

.

.



10  

.

.

322-384 

.

.

.

)Theophrastus(

.

.

.
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wotton
)dedifferentis animalium(

carline
.

.

.

:

.

..(Animals) 

..(Plants) 

)zoology(.

)botany(.

.Morphology:
.

.Anatomy:.

.physiology:
.

.cytology:
.
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.histology:.

.Embriology:
.

.ecology:
.

.pathology:
.

.Texanomy:.

.parasitology:
.

.Genetics:
.

.hygienes:(cure)
.

.Eugenics:
.

.Mycology:.

.protozoalogy:.

. Bacteriology:.

.Biochemistry:
.

.Paleontology:
.

.ornithology:.
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.space Biology:
.

.Virology:.

.Immunology:
.

.Entomology:.

.Helminthology:.

.phycology:.

.Cthyology:.

.Herpetology:.

.Momology:.

.Anthropology:
.

.Endomology:
.

.Endocrinology:.

.osteology:.

.Arthrology:.

.Myology:.

.spenchiology:.

.thremmatology:
.
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.Seminology:
.

.Iotrology:.

.Organology:.

.Microbiology:
.

.Neurology:.

.Dermatology:.

.Heamatology:
.

.Pharmacology:.

.Radiology:
.

.urology:.

.Ginacology:. 

.

.
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.

.
.

.
.-

.

 

.:(Know the Self)  

.

.
.
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.
.

.Specific organization:

.

.

.

.:Metabolism:
.

.Dissimlation process:
.

:Assimilation process:
.

:transformation process:
.

.Movement and Respond:

.
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Na+ K+

:

::
.

::
.

.Growth:.

.

.:Reproduction:
.

.

.

)ovum+sperm(fertilize

zygote.

.

.Differentiation:
.

)Biochemclly(

.
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Differentiation.

Adqptation:

. 

Parts of Cell 
Biology)   

 

(The Cell

)(

.
5-1

Plasmalemma
(D.N.A)

)Histone(
D.N.A

HistoneD.N.A 
.
.[6] 

: 

 

The development of cell theory

1665
Rabert hooke

cell
.
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.
1673A.V. Leewen hook

.
R.B.CRead Blood cell(sperme)

.

..1830
theoder Schwann

)Cartilage(
    [2] 

Types of the Cell

1-Eukaryotic2-

 

Prokaryotic

EukaryoticEUkaryotic
Eukaryotic

prokaryaticpro

 

karyotic 

Eukaryoticprokaryotic
Eukaryotic

 

1-Eukaryotic

 

D.N.A
D.N.A
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2-Eukaryotic
prokaryotic

3-Eukaryotic10
prokaryotic5

4-Eukaryoticprokaryotic
,

5-eukaryoticprokaryotic
[2]

:function and differentiation Cell 

 

phylogenetic
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) Cell differentiation (
Myofibri

Actin
Myosin.

.
)(

.
peptidaseDisaecharidase  [6]   

Cell dynamic

.cinmicrography5-30
.

D.N.A 

270

D.N.A 

[6]   :-

1-:36-38C0
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)(45-50C0

10-13 C0

 

25
10

2-:-

hypotonic

 

Hypertonic

3- PH:
PH 

 

(6-8). 

4-:

  [1]        

Amphibianmammalia

cuiant cell

syncytium
osteoclost
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7,2mm

)14(
)75-73()25(

.[2]  

:-

Leukocyte 

   .   [2]

:Cell structure

)nucleus()protoplasm (

nuclear membrane.
)cell membrane(

..
)protoplasm([5] 
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Membranous structure of the cell

.

(pores).[5] 

Cell membrane

55%25%12%
4%3%

 

:Diffusion    

Simple Deffusion
Facilited Diffusion

Facilited

 

[8]    

Osmosis: 

Nacl
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Semipermeable Membranee
Selective Membrane[8] 

:Cytoplasm 

.

1:Centro some2Endoplasm:3:Ectoplasm

.

[9]
1cytosole- 2organelles-3Inclusions- 

 

)organelles (

 

The Mitochondria :- 
.

(O2)
.

.

.

(nM)(1mm)
7Mm..

.
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Outer-
membraneInner Membrane

oxidative

Matrix
.

(oxidation )

Critsta

 

Oxysome 

(A.T.P)Adensosine Triphosphate

A.T.P

 

Glycolysis
A.T.PA.T.P A.D.P

A.D.P
A.T.PA.D.PA.T.P

 

Oxidative phosphorylation

 

.[5]

)7(
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: 

RER 

.

:

.

.

.

:
Elementary    particles 

Oxidative   phosphorelation 
Brown  fate  tissue 

Termogenime 
Oxidative phosphorelation 

Acetyl -  Co – A 

.
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Tone 

. 

 

Golgiapparatus  :

.

(E.R.Vesicle)

.
.

Adenosen 
triphosphate(A.T.P)A.T.P

self mitochondria)(

.
DNADeoxy Ribonucleic 
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Acid
D.N.A

D.N.Amitochondria.

.

:

1.R.E.R
.

2.. 

3..

4..

5..

6..[5] 

:The Endoplasmic Reticalum 

.

30-40
Matrix .ER
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A

 

[5] 

Granula
Agranular

Ag

2

ar Endop
r Endopl

(G.E

ranular 

0-30nm

plasmic R
asmic R

GraE.R)

Endopla

r.R.N.A

Reticulum
Reticulum

anular E

asmic Re
smooth

A

.

Baso

)2(

m
m 

Endoplas

eticulum
h endopla

Ribo

.

ophilic

5

 
.

smic Re

 
asmic Re

-osome

ticulum

eticulum

 

:-

80

m

0
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phosphater.R.N.A
.

poly Ribosomes[6] 

     

:The lysosome 

250-750nm

(lipid bi layer)
.5-8nm

OH

50
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)(

.[5]  

: 

Intra  Cytoplasmic  Digestion 
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Exoplasm 

Phagocytosis 

phagocytosis phynocytosis 

Phagocytosis 

phagosome  phagosoe 

phagosome 

.

:Primary  Lysosome 

phagolysosome 

 

Secondary Lysosome .       

Secondary  Lysososome :

  

(Residual)   

Bodies Tertriary  Lysososme .
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:Tertriary   Lysososome 

Exocytosis .

phnocytosis 

(Multi vesicular Body) )MVB(

MVB Phgosome 

Auto  phgic Lysosome 

Hetro  Lysosome 

Body Suicidal.

Rupture 

Autolysis .

.

Autolysis 

Antigen , Antibody  - Complex 
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Collagenase 

.

: 

::

Turn over  . 

:. 

:

WBCMacrophage .

:Inflammatory  Raction  

.

:Cellular   Autophagy 

.

:

Lyse .

:

.
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:

:Cotrticosteroid 

.

:Vita  Mine A   A 

.A 

.

: 

:

:Mata  Chromatic   leukodystrophy Arnyi  

sulphtase Sulfated  Muco 

polysaccharide .

:Glycogen Storage :
Glycogen .

Pinocytosis

 

%3
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pinocytotic vesicle200-100
.

pinocylicmacro 
molecules

 

.
coatedpit

.
.coatedpit

Caltrin 
.

Coatedpit
Pinocytic vesicle 

.A.T.P
.)(Ca++

)Ca(
.

[5]     

Phago cytosis

pinocytosis

.

phagocytozid.
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Antibody

opsonization 

:

1-

2-

)(.

3-)(

4-contractile protein
pinocyticvisicle

[5] 

 

Peroxisome:

1945Rhodea
1966Dave

0.51.2
Mitrax

1:Land-D-Amino acid oxidase

 

2:Hydroxy acid oxidase
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HydrolaseOxidizing

B oxidase

Nucliod

daseUrate oxiPeroxisome

CatalaseH2O2H2OO2

 

H2O2H2O2

CatalaseH2O2

 

Peroxisome

:Land-D-Amino acid 

oxidase:Hydroxy acid oxidase

ATP

Peroxisome

:Centriole   

0,150,3-0,5
9

pinwheel 
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InterphaseS 
mitosis

organizingcenter. (Cilia and flagella) 

cilia cilia
)2-10(flagella

)100-200(
0,3-0,5)(

)9(
   [6]      

   

)2(
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: 

Mitotic Spindle 

.

Astral Rays 

. 

:-Filaments 

.

.
    [9]

1-Thin Filaments 

2-Thick filaments  

3-Intermediat filaments 

 

1-Thin filaments :

microfilaments 
5-7nm) (Actin

.  [9]   



42  

-:Thick filaments 

myosin)12-16(

myosin

. [9]

Myosin

Unpolymerized
polymerize

-:Intermediate filaments 

(9-11)intermediate filaments 
Actin myosin

A- Keratin filaments  

Epiderm
Tono Fibrils

 

basallamina

.[9]
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B- Vimentin filaments 

Mesenchymal

 
[9] 

C:

.
myofibrilZ 

[9]

D:

EGalial Filaments :

Neuroglial 
Astrolyte[9] 

: 

: 

:Cell Division : Pseudopdia :Amoeboid  Movement 

:pinoc ytcsis :phagocytosis :Cytoplasmic  Steraming 
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.

Cytochulesin 

.

:Intermediate Filament :Immunocyto  Chemical 

Eudryoutic 

Immunocyto chemical 

:

Cytokeratine 20 

polypeptides 8000-4000 

Nails Horns Feathers 

.

:Veminten :

5600-5800 .

:Skeletin   or Desmin 53000-55000

.

:Glial  Filaments :

.

:Neuro Filament :68000-140000 
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DX Immunocyto Chmical 

immunocyto chemical 

. 

:

)25()15(

poymerizationtubulin

A-TubulinB-Tubulin

Spril 
)13(

)13(
polymerization

Microtuboles organization center 
[9]    
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: 

:

Neurons & Melancytes 

:Transfer Vesic 

.

Complex MAP  (  Microtubule  Associated 

prote Kinsin

Dyne in 

Oxiplasmic 

GB GB Cell  Membrane 

Microtubules .

:Spindle 
Colgesin 

.
Plasted:
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Garana

Amyloplast
lipoplast][2  

 

8 -)2(

The Nucleus-

D.N.A

D.N.A

)46()44(

 

Ovum Sperme  
)23+23(.
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)46(
Mitosis)46(

Meosis)23(
protein enzyme

Reproduction 
MitosisDaughter )( cell

)Daughter cell(
.Nuclear 

membrane .
Perinculear Cisterna.

Nuclear pores)100(
[5]

     

9)5(

Nucleoli

R.N.A

R.N.A
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R.N.A
Sub 

Unit

.[5]

 

:Chromatin

HemaxoylinEosin

D.N.A

 

D.N.A

Heterochromatin

Euchromatin
Euchromatin

EuchromatinR.N.A
Heterochromatin

46Diploid

2323
haploidHaplo

 

Haploid
X22Autosome

DocyteOvum X.Chromosome

 

XY
23
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)22(
Autosome

Homologous
(Ovum).

)44(Atuosome
X)44( 

AutosomeXY

Haploid
polyploid

 

Karyotype
X

NucleolarBarrbody

  [9]

       

Prokaryotic 

Eukaryotic

Plasma 
Membrane 

 

Prokaryotic 

Eukaryotic

Granules 

D.N.AProkaryotic Chromatin 
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R.N.A

EukaryoticMaterial

 

R.N.AProkaryotic 

Eukaryotic

Ribosome 

  

EukaryoticMicrotubule 

  

EukaryoticNuclear 
Membrane

 

R.N.A EukaryoticNucleolus 

  

EukaryoticEndoplasmic 
Reticulum

 

EukaryoticGolgi 
Apparatus 
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EukaryoticVacuoles

  
EukaryoticLissome

  

EukaryoticMitochondria

  

Eukaryotic 
plans only 

Chloroplast

 

Eukaryotic 
Animals 
only 

Centriole

  

Eukaryotic 
Only 

Contract 
Tide 
Vacuole

 

9+2

 

Prokaryotic 

Eukaryotic

Cilia and 
Flagella 

[6] 
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:-Chromosome 

 

D.N.A

D.N.A
D.N.A

D.N.AR.N.A

Somatic4623
22Auto some

Heterosomessex Chromosomes44Auto some

        

10-)2(
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XY44Autos some XX 
46

Diploid 
[2]  

.
Diploid
Number 

Haploid- 
Number 

 

Organis 

 

6 3 Mosquito 1 

8 4 Fruit fly 2 

12 6 Housefly 3 

36 18 Toad 4 

38 19 Cat 5 

46 23 Human 6 

46 23 Hedgehog 7 

48 24 Chimpanzee 8 

64 32 Horse 9 

78 39 Dog 10 

16 8 Onion 11 

22 11 Kidney been 12 

24 12 Rice 13 
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24 12 Tomato 14 

48 24 Potato 15 

48 24 Tobacco 16 

52 26 Cotton 17 

    

:Water 

70-80%

[5] 

:Ions

 

[5]    

:Electrolytes

Mg+2

 

K +,SO4=PO-34HCO3Nacl Ca

.
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Electrochemical

[5]      

:Carbohydrates

Macromolecules

Nucleic acidsProteinlipids

(C)H2O21:2:1
Monomers

(CH2O)nC

C-H
[7]

Sugars, simple Carbohydrates 

simple sugars 

 

Mono sacharides
monosSectarian

.
C6H2O6(CH2O)6

.

17C-H .
.

)(
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(Disaccarides)(Di = Two)

.

[7]

 

:-Chains of sugars Starches

(Long Polymers)
(Subunits)

 

Polymers

  

Polysaccharides 
Amylose

Amylose100

20%Amylose

80%
AmyloseAmylose pectin

pectinPolysaccharides

 

Amylose pectinAmylose
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Amylose 20-30
Subunits

[7] 

 
Cellulose:-

Subuniits

Subunits
(H2-OH)

Poly Saccahoridecellulose
.Amylose

Protests

Chitin
glucose unitsChitin

 

[7]
Lipids:

macromolecules
Fatswaxbee waxEarwax .
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Fats Efficient Energy storage

:- 

C-H
Fats

2:1

(non polar)H-o
C-HNonpolar

C-H

Subunits
[7]

Glycerol :

(OH)

Fatty Acid:

2-21glycerol 
Fatty acid 

Triglyceride
Fatty Acid14-20
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Fatty acid
SaturatedFatty acide

fatty acid Unsaturated
OleicacideLanoline

PolyunsaturatedPolyunsaturated

Hydrogenate
Fathyacide

C-H 
40C-H

Vehicle

20

Sterol 

)Plugs(
plagues

stroke
Plagues
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Red meatPalm oil

Canada oil
.[7]

Lipids:-

FatsLipidsoilywaxylipids
lipids

SteroidsSteroids
Phospholipid

Trepan
PigmentsPhoto Synthetic

CaroteneRetinal

[7]  

Protein :-

Marco Molecule

CartilageLigament 

Peptides
.
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. [7]  

Amino Acids:-

(NH2)

(COOH)R

R

R.
20.[7]  

:-

  

R

100
.

)20100(.

 

NH
                       H 

        R  C COOH   

      NH2 
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Spiral 

Polypeptide 
secondary structure 

Tertiary structure

(Units)

 

Globular protein

CancerInfection

(keratin)
Actins(myosin)

(Fibrin)Blood clotting

.[7]  
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:Nucleic acid

D.N.A(Doxy Ribonucleic Acid)
R.N.A(Ribonucleic Acid)D.N.A

D.N.A
R.N.A

Nucleotide

Building Block

1.2.3.
(Nitrogenous base).

(-O-P-O)
Phosphodiester Band 

Ribose Sugar
Nitrogenous Base (C12H22O11)

Phosphate Sugar Base
Nucleotide

AdenineATP
D.N.A

D.N.A
Helix

D.N.A(Double Helix)

D.N.AThiamine 
,Cytosine,Gauanin,AdenineD.N.A
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D.N.A

  [7]

D.N.AR.N.A
.

)(

D.N.AR.N.A

.

      

Carbohydrates

   

Lipids 

D

   

Steroids 
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Cell 
membrane  

   
Phospholipids 

   
Protein   

   

D.N.A 

R.N.A

  

Nucleic Acid 

[6] 

 

HORMONS

Gland ..
Exocrine 

.
.

Endocrine 

.
Hormon .
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Secretion 
.

-
Steroid .

-
,.

-
. 

:

.

-:
.

-:
(G.H)

.

-:.

:

.

::

.
.

::
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.

:

Hypophase 

 
Thyroid.g

Parathyroid.g 

 

Thymus.gAd renal 
Pancreas.gGonads 

.

)-(

Hypophase Gland 

.

.
.

)Stimulines (
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.
.

 

)(

:Intereor 

.
Chromophil Chromophobe .

Basophile 
Acidophile .

.

-(G.S.H)Growth Sumulating.H:

.

::
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.
Gigantism 

.

Nanism .

::

.

..

-Thyrotrophin (T.S.H)Thyroid.S.H 

.

T.S.H.
.

-Adreno corticotropin.H(A.C.T.H)

Cortezole.H
.

-Gonodo tropine A.H (F.S.H)
Foliclle stimulartin.H 
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.

-Lutienzing.H(L.H)Gonadotrophin.B.H

.

-Actogenic.H(M.H)Mamotrophic.H

.

.

::

Pituicyte
..

-Oxytocin.H:

.
)(.

.
.

.

.

-Vasopressin.H(A.D.H):

Collecting Tubels

Antidiuretic.H 

.
.
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(A.D.H).

::

Ntermedin.H 

 
Melanocyte 

Stimulating.H (M.S.H)
Melanin 

.

THYROID.GLAND

.Sthmus 
.

.

.

)-(

.
AlveolusColloid 

.

Thyroxine 
Triodo Thyronine Calcitonin .

:(C.T.H) Calcitonin.H 
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.
(C)

.
(0.5mg).
Gastrin Secre tin Colecystokin  

 

,. 

:Tri iodo Thyronine:

.

.
.

:Thyroxine-H:

.
.

.

.
..

-
)(.

.



74  

-

.

-

.

-

.
.

-

T.T.H
.

-
-

.

Hypothyrodism:

.-
.

.

Hyperthyroidism:

.

..
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))((Goiter:

-
.

Goiter.

.
.

.

.

.

.

Parathyroid Glands 

..
..
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)-(

Prineipal 
Oxyphil .

Para 
Thromone.H.

 

.
.

Calcitonine
.

)(
.

.

Islets of Langerhans 

Alveoli 
.

.
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Glueagon.H.

Insolin.H.
.

)-(

.

(60-100mgr/100cc)
BInso-line.H

.

Glueagon.H 
Insolin Glyengen 

300-
1200mg/100cc

.

DiabetesGlueagonGlycogen 
Glueose .
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. 

Parts of Tissues  

Tissue.

:

.)Epithelial tissue(

.)Connective Tissue(

.)Muscle Tissue(

.)Nervous Tissue(

.Epithelial Tissue:

Matrix

. 

:squamous Epithelial tissue
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.

)coelom(peritoneal
AlvioliBowmans capsule

inner MembranBlood Vessles
Endothelium

.

  

:

 

Colummer Epthelial Tissue

Mucous membraneintestines
urinogenital system. 

:Ciliated- Epithelial- tissue

Columner EpthelialModification

)Cillia(
Basal- granules.

Basal-
granules3-4 Micron

.
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Mucus

.  

:Glandular- Epithelial- Tissue 

Columner Epthelial

)unicellular glands(
.

)large- intestine(

.

)Obsortive-cell(
)pancreas(

)aciner(.
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:)germinal- epithelial- tissue(

Columner Epthelial
.)ovary()testes(

)seminiferous- tubules(.

:)stratified epithelial tissue:(

)esophagus(

.   

.)connective- tissues:(

:
.

.
.
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..

..

..

.)Toxin(

.

.

:

----

.Fibrous- tissue

:

:)Aerolar Tissue(

peritoneum
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.Mesenteries)Blood- Vessels(

MatrixMucin
white fiberyellow fiber

. 

)protein- collagen(

)Fibroblasts(
fibrocytes.Elostin 

phagocyticHistocyte
Macrophage

mast-cell

.

:)white Fibrous Tissue(

)(
)Tendon(

pristeum)Brain(
)spinal- cord(DurameterBowman-capsul

peristeumperichondium.

:) :yellow fibrous tissue(

fibtoblasts
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Ligament
AtterioleBranchiole.

:)Adipose- Tissue(

Oleinesterine

 

paimatine
)(

.

.

)pad(
whales

)hump(
.

) :(.

.)skeletal- Tissue:(
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.
.:

.
:) :hyaline- cartilage tissue(

chondrin- protein

collagen
))white fiber(

.

)chondroblasts(
chondrin)

lacuna(
perichondrium

perichondrum
larynx)Trachea(

.  

:)Elastic- cartilage tissue(

epiglottis
. 
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:)fibro- cartilage tissue(

)type(.

) :(

 

.Bone-tissue:

canalicules
)Bone-cavity(

Bone- 



87  

Marrow)(
.

Haversian canal

. 

haversion canal
Haversian 

canal)lamellae(
Haversian- system.

yellow- 
MarrowRed- Marrow

)Etythrocyle()leucocyte(

 

Endosteum
periosteum.
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( ) :
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.

)Disc(

(

.

Ery:(

.

Blood tis

ythtocyte

. 

)ssue

)er

Heam(

.

:

)moglobin)
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l(

 

eucocyte )er

.

:
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:)plasma:(

.
.

:)Thtombocytes:(

)coagulation(.
.Muscles- Tissue

.

)myofibils(

)striated()unstriated(smooth.
.

:)Striated- Musculat- tissue(

.

Sarcolemma
syncytil
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sarcoplasm
)dark()light(

.

:)Unstriated- U- T(

myofibril
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.

.

.

:)cardiac- muscular- tissue(

sarcoplasmmyofibril

.) :(
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.)Nervous tissue(
neurons

.
:Dendrties

)stimuli(
.

:cell body
particales

Nissle- granule
.

:Axon

myeline- sheath
neurolmma

.lepoprotein

)schwan- cell(

:  
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.Uni polar-N

Axon

 
Dentrites.

.)Bi polar-N(

AxonDentrites
.

. )Multi polar-N(

Nissle- GranulesNissle- 
Granules

afferent- fiber
Receptor-

organefferent-
fiber

effector-organ.

Synapse:
synapse

synapseaxondendrite
synapseaxon

polatity
acetyle-choline
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Parts of Molecular Cell  

(bioenergytic) 

A Brief Instruction to Molecular Biology 

.

.DNARNA

 

Protein 
biosynthesis.

History of Molecular Biology

1954William Astbury

.

.

Important of Molecular biology in Medical Science 

)(.
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.

.
.

.
Bioenergetics

.

 

What is Energy?:

 

.
.

. 

(Biochemical)
.

.)(

.

Entropy.
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Entropy:)errors(

 
Entropy 

.
19

Thermodynamic Law
.

:Transformation

.

.
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: The Second Law of Thermodynamic 

 
The Natural Tendency to World is order 

.
Entropy

.

   Life and Energy:

.
.

.

Energy is an important element

.
.

. 

.Alarm
Punctual

.

.
Shower

.
.Shower

.
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)Types(
.(Tooth brush)

Manual use
.

.
.

.

(Breakfast)

.

.

.
Gasoline.

.

Rocket. 

.

.

:
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1. )(New able  
2. )( 

.

..
geothermal.

Vit D
.

Condensed
.

.

.

.

)14(
: 

.



102  

Kinetic
Potential

.

. 

 

Thermal Energy 

.
.

Macro-Molecules

9,3 kcal. 

Motion:
.

Esophagus(Bolos/bolus)
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.  

Thermal energy

Sound Energy: 

Kinetic

.Lungs, 
Heart beatStethoscope

.

Kinetic Energy:
.

Kinetic.  
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Potential Energy:
)(

.

  

. 

:
.

. 
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Endergonic Reaction:

.
Anabolism

Anabolic reaction.

6Co2+6H2O                                 C6H12O6+602     

Exogonic reaction

Catabolic Reaction
catabolism. 

              C6H1206+602                          6CO2+6H2O+E  
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Free energy of the cell 

Free energy:

. 

.

:
.

  

(Adenosine triphosphate) ATP 

ATP
(currency).
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ATP

ATP

 

ATP.
.
.adenine
.

Adenosine monophosphate AMP:

ADPPhosphorylation
ADPATP

ATP
ADPATP Synthase 

Inarganic phosphateATP
7 kilocalories

 

ADPIMP
. 

Mono phosphate
Anabolic Reaction.

ATP

.
Catabolic Reaction

..Mitochandria
power house of the cell. 
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Open system 

.   

   

Steady system :

..
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Homeostasis 

(Extracellular fluid) 
.(Internal 

environment) . 

.
.

.
Homeostasis .

 

:)(

.
.

CO2  
co2.

.

 



110  

.
.

.

 
Close system :

.

 

25%19%
10%27%

)
(

.
5% 

  

..
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.Thomas 
CzechSidney AltmanRNA

.Ribozymes

. 

: 

1. 
.

.

.

. 
2. )(

.  

.
.).(

Active Site
Substrate.

Active SiteSubstrate
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.substrare

.Substrate
.Substrate

).(

 

Active Sit

.

..

Active Site.

Active Site.

. 

Active Site
.

Active Site
.

.
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Hyperactive
.

Active Site
Substrate

Active Site
).(
SubstrateActive Site

).(Active SiteSubstrate
SubstrateActive Site

Substrate.
Substrates

Active Site
).(

Substrates
.

.
.

pH.

.

pH
..

)pH(
.pH

Active Site.)pH(

.
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.
.

.

.
.

.

.
.Substrate

.Substrate

.)B
(

.

.
.

.

.

 

.
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1. .
.

.

 
2. 

.

. 

.Threonine deaminase
pathunyThreonineIsoluecine

.
.

Feedback Inhibition

).(Isoluecine
Feedback InhibitionThreonine 

deaminaseThreonine
.

.:Allosteric 
RegulationCompetitive Inhibition).(Allosteric 

RegulationActive Site
.

Allosteric regulatory site.

)Allosteric.(Feedback 
InhibitionAllosteric Regulation.
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.

Competitive Inhibition.
Active Site

).(
Active Site.

SubstrateActive Site
.Alcohol 
DehydorgenaseActive Site.

.

Active Site
.Allosteric 

RegulationCompetitive Inhibition
.

Substrate

Substrate

The chemical nature of enzyme

.

(Peptide bond).
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100002000000.
.Cofactor

.CofactorEnzyme
holoenzymeholoenzyme

Apoenzyme.                                       
                                 Holoenzyme = Apoenzyme+ Cofactor   

  Cofactor 
K+, Fe++, Ca++, Mg++, Mn++, Co++, Fe+++, Mo+++

 

: 

.
.:

1. HCL:

. 
2. Lipase:

. 
3. Uncase:(NH3)Co2. 
4. Trypsine:LysineArgynine

 

(COOH). 
5. Chemo Trypsine:

. 
6. Pepsine:

. 
7. Active Site:

Active Site.Substrate Site
. 

8. Cataly tic Eppechmey:
Catalyse
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.
SubstrateProduct.

Substrate
ProductTurnover No. 

9. Specificity:Substrate
. 

10. Co Factors:
.

. 
11. Regulation:

Product
. 

.

.
Un Catalyzed.

.

Substrate Condceptiation:
SubstrateProduct

.Substrate

Substrate
Substrate

.

Temprature:
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Deuaturation.

PH:

. 

:Catalytic 
Enzyme Inhibitor.

Enzyme Substrate ComplexProduct
Inhibitor.

Protocolytic EngzymeZymogenes

 

Pro 
Enzyme

.

ZymogenesPro
Onin

AutodigestionProtocolyticPro
Zymogen.

Proteolytic Enzyme(Musous cells)

)HCL(Pepsine
Po Lupetides

Polypeptides)(
)(

)(Pepsin. 

Trypsinogens:
EnterokinaseTrypsine
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Polypeptide
Pepsin

 
::

1. Oxidoreduetases 
2. Transferases 
3. Hydrolysis 
4. Lysis 
5. Isomerases 
6. Ligases  

1. Oxidoreduetases:Oxidation 

 

Reduction
Substrate

Subclasses . 
1. Oxidases 
2. Arobic Dehydrogenase 
3. Depyhrogensps an aerobic Dephrogenses 
4. oxy genases 
5. Reduce  Tases 
6. Oxidase:

Substrate
Aerobic Dehydrogenises

Substrate
(H)(O)

 

Oxidase (16C6H12 06)
. 

An aerobic Dehdrogen.7:Substrate
(O)(H)

Acceptors (H). 
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Peraxidase-Catalose  
H2o2

CatalaseH202.
Oxygenases:

Substrate.
Reductases:Substrate

. 
Transferases:Substrate

(Po4) 
(CH3)   (NH2):

1. Transminases 
2. Phospho Transferases 
3. Transmethylases 
4. Transpeptidoses 
5. Transacyloses

Transaminases:NH2
Ketoacid

. 

Phospho Transferases:
SubstrateSubstrate.

Kinases.

Transmethylases:Catalysis
Substrate

 

.
TransmethylasesNon AdrenalinAdrenalin

.Catalysis. 

Trans Cyclases:Acetyle
Catalysis.
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Hydrolyses:Substrate
.Substrate. 

1. Protein Hydrolyzing Enzyme 
2. Carbohydrases 
3. Lipid Hydrolyzing Enzyme 
4. Deaminases or Amino Hydrolases 
5. Deaminases or Amino Bydrolases 
6. Other Esterhydrolyzing Enzyme

1. Protein Hydrolyzing Enzyme:Protedeas, 
ProteasProteolytic

. 
A. Exoppeptidases:Terminal Peptidases

. 
B. Endopeptidases:

Peptide BondTerminal 
Bond.

.

 

Chemotrypsin 

 

Trypsin 

 

Pepsin 

 

Elestrases 
2. Carbohydrases:Calycosidic Bond

Amylase. 
3. Lipid Hydrolyzing Enzyme:

:  

 

Chotes Ratery Esterases 

 

Lipases 

 

Phosholipases 
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4. Deaminases or Amino Hydrolases:Adenas
Guanase. 

  

5. Amino Hydrolases:Amides
. 

  

Lyses:NH3, H2OCO2

.Pyramic AcidMalic Acid.

Isomerases:Substrate
Substrate. 

.

Isozymase:
Isozyme: 

Coenzymes:Catalys
Cofactor

Coenzyme.Substrate
. 

Functions of enzyme 

.

.
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.
Corbonic anhydrase

.
:Amylaseprotease

.

Activities of enzyme 

.
PH

.
.(Trypsinogen)

Enterokinasetrypsin
pepsinogenHCL

.Activation 
energy 
.

.

Cell Division 

:

1-Mitosis2-Meiosis.
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Mitosis 

 
Sister Chromatids

 
Centromere

.

.

)(
.

:
.

Prophase..
Mitotic 

Spindle.
.

.
Prometaphase.

.
Kinetochores

.
Metaphase.

.

.

.
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Anaphase 

.

  
Telophase 

.

Cytokinesis

.

 

1-Interphase 

1. Interphase. 
2. DNA. 
3. . 
4. . 
5. . 

Prophase 2-

 

1. . 
2. . 
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3. ½1. 
4. DNA. 
5. Centriol. 
6. Sphindal. 
7. . 
8. . 
9. . 

10. 
Chromomer. 

11. .  

Methaphase 3-

 

1. 20. 
2. . 
3. . 
4. Chromatides. 
5. .

Centromer.  

Anaphase 4-

 

1. . 
2. . 
3. 92. 
4. RU.  

Telophase 5-

 

1. 

 

45. 
2. . 
3. . 
4. . 
5. 

.
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Meiosis 
Diploid CellsHaploid 

Cells.
Yolk SacGenital ridges

.Primary 
spermatocytePrimary oocyte

.

.
.

Meiosis 1Reduction Division

DiploidHaploid
.Meiosis

Meiosis
DNA Replication.

.)(.

The First Meiotic Division

(Meiotic 1)

Prophase 1 
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.

.:

Leptotene -1.
.

Sister Chromatids
.

 

)Chromomere(
.

Zygotene -2.Homologous Chromosomes
.Synapsis

DNA
.

Synaptonemal Complex.)
(Synaptonemal Complex

.
.Synaptonemal Complex

Homologous ChromosomesNon-sister Chromatids
Homologous SegmentsCrossing over

. Crossing over

Pachytene.
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Pachytene -3.
.

 
Homologous ChromosomesBivalent)

Tetrad(
.Crossing over.  

-4Diplotene.
.

ChiasmataCrossing over.
Chiasmata

.  
Diakinesis -5..
Metaphase 1 

.

.
Anaphase 1 

.
.

.
)

(.
.

Telophase 1  

.
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Cytokinesis 

.
)

secondary Oocyte(
) First Polar body(.

.
S.

.

The Second Meiotic Division 

(Meiosis 2) 

.
.

.

-
.

-
.  

-Crossing over.
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DNA:

DNA
:) .-

(

:
.DNA

Adenine (A)Guanine (G)
Cytosine (C)

 

Thymine (T).

deoxyribose

 

Phosphodiester
-) .-(

     

.DNA

.DNA
.DNA

.DNAJames Watson 

 

Francis Crick
double helix)-(
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.

.DNA
Replication

.

   

DNA
.

DNA

.
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.

DNA 

1868

)Meisher(
1869 

Nucleic acid 20)Bovary(
)Sutton()(

.

1910 
)(:

-
.

-
. 

1944
)Avery()Streptococcus(

DNADnase 
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DNA 

1953 J.WatsonF.C.crickD.N.A
DNA

1962 
.       

DNARNA :

Deoxyribo Nucleic acidRibo Nucleic acid
Nucleic acid

Nucleo tides.)Pentose(
)PO4(.

PO4Nucleo sids
.:-Adenine-Guanine

-Thymine-Cytosine-Uracil.

DNA Guanine  Adenine 
Cytosine,ThymineRNA

Cytosine, Guanine, AdenineDNA 
RNAThymineUracil .
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DNADNA double Helix :

DNA
Watsoncrick

DNA
:

DNAAdenineThymineGuanine
Cytosine.

A=T C = G .

ThymineAdenine
GuanineCytosine.

DNA

.
A,GT,CThymine

Adenine.
GuanineCytosine

A=TG = C.
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DNA RNA:

-DNARNADNA deoxy Ribose
RNARiboseDNARNA

.

     

-)(
DNARNA.

-RNADNA.

-RNADNA .

 

H
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RNA :RNA 
:

)Messenger(m RNA:
DNA.

)Ribosomal(r.RNA :
.

)Transfer(t.RNA :-
t.RNA

.

DNA)DNA Replication:(

DNA
DNA

 

.DNA
)Replication(.

Replication 
)

.(DNA
DNA

..
Replication y.
ReplicationHelicase 

DNA
.
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DNA:

Genetic engineering about the DNA

Molecular 
Cloning DNA

DNA Nuclease
.

Homolgous Recombination
Endogenous gene

Exons 
.

G, M, O 
Genetically Modified Organism1973 
Genetically Modified Organism.1974



140  

1982 
1994 

.2003
GlofishGenetical Modified 

Organism
.

Detergents
.

Zebra fish
.

IUPAC definition:

DNA
DNA

DNARNA

Micro Injection Macro InjectionMicro encapsulation
.

Poly PloidyMutagenesis 
RNA

.

CloningStem Cell
.
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.

Transgenic 
Cisgenic

.

Trait )(
(

Transgenic . 

) :Genetical Modified 
Organisms(

)Genetical Modified organisms)(G.M.O(.
.Plasmid, 

DNA
.

)G, M, O(
.

.
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.

:History of Genetic Engineering:(

.DNA
1970 Jack 
Williamson)Dragons Island(1951 

. Alfred HersheyMartha chase 
DNAJames Watson

Francis crickDNA)Double helix(
1974Rudolf Jaenish 

1972 Paul Berg 
DNAS.V 40 

 

Lamda 
virus1973 Herbert boyer 

Stantley CohenTransgenic
E.Coli Plasmid

Rudolf JaenishTransgenicDNA
Transgenic .

1975Asilmor 
DNA

.
DNA1970StevenLindw

Wisconsil Pyringae
1977Ice Minus strain

1983Ags Company
Ice minus strain

1987P.S vringaeIce Minus 
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strain)G, M,O(

1986

.1992
Transgenic

1994
1994

Bromoxynil 
1995BTE.P.A 

F.D.A2009 )11(Transgenic
)25(

-U.S.A-Brazil-Argentina-India-
Canada-China-Paraguay-South Africa1980 

1990F.A.OW.H.O
2010J.Craigventer

DNASynthia 
.      

Function of DNA

DNA
.

1 DNA. 
2 DNA. 
3 DNAm RNA. 
4 DNA

. 
5 DNA (Evaluation) .
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Structure of Gene: 

.
Boundareisstartstop 

.

 

Gene core
.

Genetic code.Transalation
start codon

.ATG .

 

stop codon

 

TAA, TAG

 

TGA .

Function of Gene 

.
Zygote

 

DNA
.

.

.
.

.
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.
.

.

.mutation

Mutation

Gentic Code

  

DNA

.
DNA

.DNA
DNA

.DNA 

DNA

.

:

.
.

.
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.

 
George Gamow

DNABase triplite

 

Genetic Code Table

Genetic Code.
Polyuracil.Translation

mRNA

 

Polyuracil
phenylamine

phenylamineUUU.
decode.

..

triplet

.Leucine
Arginine

.
Methionine
Trytophan

.
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Nonsense (Stop) Codons
mRNA.mRNA 

.

.mRNA
.tRNA

.tRNAAnticodon
mRNA.

Peptide.mRNA

.

tRNA.
tRNAAnticodonmRNA

Codon.tRNA
triplet

. 

tripletmRNA
tRNA

.

Amino Terminus
Carboxyl TerminusTranslation

mRNA.

TranslationmRNA
.

.
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:

(Nierenberg)
.

(Marshall Nierenberg) 

 

.
tRNA

m RNA
Peptide 

.

m RNAUracil
(U-U-U-U-U)

m RNA
Phenylalanine

Phenylalanine
UUU  m RNA

64Codons. 

1969

GlycineTryptophan.

.

64  61
UAA, UAG, UGA Stop coden.AUG

Methionin
Start coden.
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Gene Expression 

RNA
RNA

.   

Transcription 

DNARNARNA
DNA.

RNADNA

RNATranscription )(
.RNA.

Transcription 
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.Transcription DNA
Transcription DNA

.
DNA

.
DNAcomplementary 

.DNA
RNATemplate Strand
RNA..

DNA.
DNA

DNA.

TranscriptionInitiationElongation
Termination).(

:Promoter

Termination Signal .
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RNAPromoter

RNARNA Polymerase
.Transcription RNA polymerase

.PromoterDNA
"Upstream".RNA 

PolymerasePromoter
)(.

RNAPromoter.

RNA Polymerase
DNA Double Helix

.RNA Polymerase
Template Strand.RNA 

PolymeraseTemplate Strand3'5' 
.Elongation RNA

RNA
RNADNATemplate Strand

complementary ).(DNARNA
.

            DNA                RNA

Adenine 

 

  Adenine

Guanine   

    

Cytosine 

Thymine        Uracil 

Cytosine       

 

Guanine 

RNA PolymeraseRNARNA
DNA
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.
RNADNA

).(
RNARNA

DNA.

RNARNADNA

RNA PolymeraseTemplate Strand
Termination Signal

).(RNA
RNA PolymeraseDNA.

RNA PolymeraseTemplate Strand.
RNA.

mRNA Encode
.mRNA

.mRNA

.mRNA
mRNA) .mRNA

DNA.

DNAmRNA
.( 



153  

rRNA

rRNA.
).(

Subunit rRNA

Subunit 
rRNA

-
.rRNAmRNA

.

tRNAmRNAdecode

tRNA
.tRNA
tRNA

tRNA.tRNAmRNA
mRNAEncode
.tRNA

.

tRNA

.
AnticodonmRNA

.tRNAmRNAtRNA
mRNA.

mRNAGUAtRNAAUG
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tRNA
)GUA(. 

)Protein synthesis:(

DNA
.

DNA
CistronStructural gene

DNA

.DNA.Exon
introns.

:

:CistronDNA
.

:DNAmRNA.

.Transcription.mRNA
codon.

:mRNADNA
.

:mRNA.

:tRNAmRNA
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mRNATranslation
.

:
..

Translation

What are proteins & what they do? 

.StructureFunction
Regulation.

.
.

.

: 

Example  Description  Function  No 
Immunoglobulin-
G

.

Antibody 1 

Phenylalanine 
hydroxylase 

.

Enzyme 2 

Growth hormone  

.

.

Messenger3 

Actin Structural 4 
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component 

Ferritin  Transport 
proteins 

5 

Albumin  

.

Storage 
proteins  

6 

TRansalation 

.
mRNA

.

mRNArRNA
mRNArRNA  

. 

Gene regulation

 

.
Genotype.

.
.

)(
.

.
Regulation
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.

RNARNA Prossing
DNA DNA

Interaction
RNA. 

Gene Regulation in Eurkaryotes 

)

Diffential Gene express.
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.
.

(House keeping Genes).

Regulation:DNA 
Translation,  

Transcription RNA Protein modification. 

Gene reugulation in prokaryotic

 

.
.

.
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DNA 
.Gene nExpression.

Operon System.

  

The control of gene regulatin in prokaryotic 

Monod

 

Jacobs
Operon system.

DNA
DNA.DNA.

promoterOperator.
Structure Gene.

Lactose suagar.
.Lac 

Operon .
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The control of gene regulation in eukaryotics at the 
Different levels 

DNA.
.

.
.mRNA
.mRNA.

DNA

RNA polymerase.RNA

 

Promotor.TATA – Box.
.

Post transcriptional Regulation

.
mRNA

.
.

Regulation on the level of RNA 

DNA mRNA mRNA
.

RNA
.

)(Dogma) (Francis Crick
)(

Dogma RNA
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(m RNA)tRNA 
rRNAGene regulation

.

RNA
.RNA

.

.DNA
.

.
RNA

StartStop 
.

Functional RNARNARiboswitch 
RNA Antisens RNA Micro RNA .

Antisens RNAmRNAComplementor

Transaltion.
Micro RNAmRNA

mRNARiboswitchRNA
Switch

.

.

.
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.RNAPolmerase 
Promotor .

genetic mutetion 

DNADNA
DNA.

:Genome Mutation
Chromosome MutationGene Mutation

.

.

Somatic Cells
Germ line Cells.

.

 

1013  

.

.

.

Somatic 
Mosaicism 

.Gene mutation   
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Chromosome aberration or chromosome mutation

DNA
.

.

.

   

Delation :
.

Terminal delation
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Intercelular deletion
.

Deletion
.

.

 

Duplication: 

.
.

.

.

Deletion
DeletionDuplication

.
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Translocation:

.Translocation.
ABCDEFGKLMNOP

Transolocation
Translocation

.Reciprocal Translocation:
.

  

.Robertsonian Translocation:
.

.
. 

.Invertion:

Inversion
ABCDEFGCDE

Inversion.
inversion.
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The paracentric inversion:inversion

The pericentric inversion:inversion
Inversionspontaneous

X-Rays Induced .

   

Isochromosome:

 

Isochromsome.
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IsochromosomeX . 

Trisomy 21 (Down Syndrome)

Mis-segregation of Chromosomal Pairs .
).(

-
Incidence Rate

.
.

.
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Base-pair SubstitutionInsertion
Deletion:DNA 

Replication
.DNA Replication

.DNA Replication

.DNA 
Replication Machinery
DNA PolymeraseDNA

DNAProofreading
DNA

.
DNA Repair 

Enzymes
.

DNA Replication..
DNA Replication

1010

 

.9*106DNA
.

DNA Replication
DNA DepurinationDeamination

DNA.DNA Replication

.
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. 

.

 

10 10

10 15

.

.

.
.

.

.

-
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.
.

DNA 
Replication

.Ejaculation
!

.Deleterious 
Mutation

Deletion. 
Recessive 

. 
.

.

 

Deletion.

.
Genetic Diversity 

.

.
.

Nucleotide Substitution 
)Point Mutation(

. 
Point Mutationa1-AT
)(.Missense 
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Mutation
.

 
Disorders

Hemoglobinopathies Missense
.

Transcription.B-
globin5' Promoter Region3' untranslated region

B-Globin mRNA .

.

Chain Termination Mutations

Translation
.Translation

Translation
.Stop

Nonsense Mutation.
Transcription. 

.
Nonsense MutationNF1)(

.
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RNA Splicing Mutations

RNA
\)Acceptor Site(

\)Donor Site(.Mutations

 
RNA 

Splicing.

RNA Splicing.
Hexosaminidase A 

.

"Hotspots" of Mutation  

)GA(

)CT(

Transition.
Transversion.

TransversionTransition
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Transition
Transversion.

.Mutant 
AlleleTransition

Favored Mechanism 
.

Deletions and Insertions

.

.

DNASouthern Blotting
.Deletions

.High-
resolution Prometaphase banding

 

DNA -.
Deletions

Microdeletion SyndromeContiguous Gene Syndrome
.

Translation
.

 

Frameshift MutationABO
.DNA 

Translational reading frame 
.

.Insertions
Tay-sachs 

).(
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Translational Frameshift
.

FrameshiftMultiple of 
Three .

Cystic Fibrosis.

.          

:- aconitase

 

Hydrase

 

kreb’s cycle citrate
aconitate.

:-Activation energy:
.

:-Active site:
Active site 

.
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:-Allele:
allele.

:-Amidase:Hydrolase 
.

:-Amitosis:

.

:-Anabolism:

.

:-Apoenzyme:Holoenzyme
.

:- ATP synthase:ATP 
.

:-ATP :
.

:-Biochemical:
.

:-Bioenergetics:
(Bioenergetics)

.

:-Carcinogen:)(
.

:-Catabolism:

. 
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:-Cell cycle:
.

:-Cell division:

. 

:-centromere:
.

:-chaimata:chaimata
crossing over

:-chromatid:
.

:-chromatin:DNARNA
.

:-chromosome :
DNA

. 

:-cofactor:Holoenzyme
.

:-colchicine:
.

:-competitive inhibitors :
)Active site (substrite

 

Active site .

:-Carbonic anhydrase:HydraseCo2
.
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:-Crossing over:
crossing over.

:-Cytokinesis:
.

:-Dehydrogenase:
.

:-Desmolase:
. 

:-Differential gene expression:
.

:-Diploid:
.

:-DNA Polymerase:

 

DNA
.

:-Central Dogma :DNAmRNAmRNA

 

protein
.

:-Endogenic reaction :
.

:-Enolase:
.

:-Entropy:
S .

:-Enzyme:
.

:-Esterase:Hydrolase.
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:-Eukaryotic cell:
Eukaryotic cell.

:-Evaluation:
..

:-Exogenic Reaction:
.

:-Exom:
.

:-Free energy:
.

:-Gametogenesis:)(
.

:-Gene:

 

DNA

 

Start 
codenStop coden

. 

:-Genetic code :)Base triplet( 

.

:-Genotype:
.

:-Haploid:.
.

:-Helicase:

 

DNADNA
.
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:-Heparin:
.

:-Heterozygoun Allele:
.

:-Holoezyme:CofactorEnzyme

 

Holoenzyme.

:-Homeostasis:
.

:-Homologues Chomosome:

.

:-Homozygous Allel:
.

:-House keeping genes:

House keeping Gene.

:-Inhibitors of enzyme:

 

Inhibitors of enzyme.

:-Interphase:
.

:-Intron:.

:-Karyokinesis:
Karyokinesis.

:-Karyotype:.
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:-Ligase:

 
DNA

 
DNA

.

:-Meiocyte:)Meiosis(
.

:-Meiosis:
)2n()n(

)Reduction division(.

:-Metabolism:
.

:-Mitochondria:
.

:-Mitosis:

.

:-Mutation:
.

:-Noncompetitive inhibitors:

.

:-Nonpathogenic bacteria:
Nonpathogenic. 

:-Nuclease:
.

:-Nucleic acid:
DNA

 

RNA\
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:-Nucleoid:

 
DNA.

:-Nucleoside:DNA

.

:-Nucleosome:

 

DNA .

:-Ovaries:

 

Ovaries.

:.

:-Operon system:
.

:-Oogenises:.

:-Pathogenic bacteria:
Pathogenic.

:-Pepsin:

 

Proteolytic
.

:-Peptide bond:
.

:-Phenotype:

 

Phenotype.

:-phosphorylation:
.

:-Products:.
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:-Prokaryotic cell:
.

:-Promotor:

 
Start coden

.

:- Protease:)Protrolytic(
.

:-Purines:

 

Purines.

:- Pyrimidine:
Pyrimidine.

:-Reactants:.

:- Rennin:
CaseingenCasein.

:-DNA Replication:DNAReplication
.

:-Somatic cell:)2n(
.

:- Spermatogenesis:
.

:- Start codon:)Base triplet(

 

Start codon

  

AUG.

:-Stop codon:)Base triplet(
Stop codon

UAA,UAG,UGA
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:- Substrate:

 
Substate

.

:- Synapsis:
Synapsis.

:-Terminator:

 

Stop codon
Terminator.

:- Testis:
Testis.

:- Transcription:DNAmRNA
Transcription

 

:- Translation:

 

rRNAtRNA
mRNATranslation.

Parts of Protozea 

colony 
.

)(
.
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:Holozoic   -  protozoa 

.

:Sproophytio -  protozoa 

.

::Autotrophic  protozoa 

)Eulena (

-_

.

:.

1- Class -  sarcodina  

Class -  mastigaphora  2- 

3- Class  -  ciliate 

4- Class  - sporozoa 

 

5- Class  suctoria 
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tentakel

.

:Class – sarcondina 
pseudopodia 

) host(

.

( Amoeba  proteus ) :

Phylum ………:  protozoa  

Subphlum …………:  plasmodroma   

Class ………………….... Sarcodina  

Sub Class ….:  Amobina (  Iobosa )  

Genus ………. ………:  Amoeba   

Speciee  ……….……….:  proteus 
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)(
0.5 mm 

Ectoplasm 

Endoplasm .

.
)Locomotion  and  Irritability  (

)pseudopodia (

.
:Sol gel 

)Sands(
Pseudopodia

Stimuli 

.
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( food and feeding )   of Amoeba  proteus 

)HCL(

entercellular digestion 
.

) :Respiration and Excretion : (

.

Contracitle  vacume 

)OsMo-regulation(

.
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)Reproduction (

)fission  binary (

)24c(

.

) :Sporolation (

)encystment (

.

)Spore (Amoebulae 

)Encystment (
Multiple  fission 

.
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)Cyst (
Encystment 

)Chitinous(
)Cyst (

)Cyst (

Encystment 

)Cyst(
)Encystment (

)Suspended  animation (
.

)Entamoeba  -  histolytica (

Commensal Entameba – coli 

.Entameba – histoltica .

)Distribution (
Commensal 

 

)unhygienic(5-10 
% 60 % 

.
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:-Systematic  position 

Pylum  ……………...protozoa  

Subphylum …………plasmodroma  

Class ……………….Srcodina  

Sub – Class ……….. Rhizopoda  

Order ……………..… Amoebina (  lobosa )  

Type  ………………..  Enamoeba  histolytica  

Iliocecal valve 

 

)Histolytic()Cytolytic(
Toxic 

)Mucus -  Membrane(
)R.B.C (

Amoebiasis Amoebic -  Dysentery 

Bacillary Bacterial – dysentery    

Amoebiasis 

.

( Structure   of Trophozoite )  

: 
Tropic  form 1-
Minuta from 2-
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:Tropic  form 

)pseudopodium (

endosene .

:Minuta from 

Minuta  from )precystic (
Trophic  from 

715
Encyst ment 

.

)Monogenetic (
.

Binary  fisson 
Encystement 

Holozoic 
)Saprozoic (
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)Abcess()Bloodingulcer(.

:Encystment 

-Minuta from .

)Stool (
Precystic  stage 

Encystement 

Encystment 
)Cyst (

)Cyst (
)Cyst (

)Cyst ()Binucleate (
)Tetranuclate ()-(

)(

.

tissue  invasion :
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Nocrosis )Abocess (

)peritonitis(

)(
.

)infection of  new  host :(-

)Cock roach (

)Cyst(
)Cyst(

)Cyst (

.

)(
.

:.

:)Cyst (
.
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:

Order  :  Amoebina  

Genus  : Entamoeba   

Species :     Coli             

"           gigivalis        

"           histolytica       

 

Genus               endolima  

Speies                Nana       

Genus         Idoamoeba  

Speies      "       Butsohilia  

.

( Class Mestigophora)

)(Mestigophora
.

Systematic position   

Phylum……………….…………………… Protozoa  

Sub phyaum …………………………..Plasmodroma  

Class……………………………….….Mastigophora  

Sub class …………..…………………Phtomastigina  

Order………………………………….Euglenoidina   

Family…………………………….… Euglenoidinae  

Genus ……………………………………….Euglena  

Species …………………….……..…………..Viridis 
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    ( Habitsand Habitats)   

Holophyticsaprophaytic.

( Kinds of Euglena) 

.Euglena 
viridis 

Euglena Fusiformis – Euglena aglis , Euglena- ornithalis 

.

 

( Euglena-Viridis)   

( Structure )      

 

Euglena virdis 

mm0.1)Anterior(
)Pellicle(

)cytostome(
cytophyrnx 

cytostome cytophyrnx
Reservior .

.
Endoplasm(Contractilevacuule)

Stigma 

 

chromatophore
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Stigma 

 
Eye spot 

.

)Movement(

 

Gray 

 

Lowendes

.

 

pellicle 
peristalsis 

.

Reservoir

 

blepheroplast 
(karyokinetic) 

.

(Nutaration)                  

.

-

 

Holophytic 

 

Holozioc
.

 

cytopharynx .

 

Holophytic 

paramylum .
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-Saprophytic :

.

.

 

Euglena gracillis

.

Rispiration :

.

.

Excration and Osmoregulation:-

.

..

 

Stigma

.
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Reproduction :

 
(Bibnary Fission).( Multiple 

fission)Ensystement 
.

.

-_.

Intestinal – oral and Genetal Flagellatis.        

_
:

:protomonodidia:
(Anterior)Flagellum .

: Diplomonodi dia:
.

:

 

Haemo Flgellates 

 

trypansoma )(
.(leishmania) 

(Reticulum Endothelium)
.

 

Trypalnsomatidia 

Trypansoma Leishania .

_:

Trophozoite 

 

Cyst.
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-( Trophzoite stage)

Blepharoplast 

.Undulating membrane

 
Costa 

.
Ax ostyle .

 

Cytostome ..

Reproduction=
Blepharoplast

.

(Cystic stage )  :Cyst
.

 

( Life Cycle)                

.

 

Excystation 

 

cyst 
.

 

Parasit 
Gairdia lambilia Gairdia intestinalis 

.

-
Dudenum 

 

geginum
.

(Dorsal surface) ( conves)
(convave)

Sucking disc
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.Anterior 

 
Axostyle

 
Parabasal –body

Axostyle )(
-.

(Choronic-entiritis) 
( Acute anterocolites ).

Gairdiasis .

.

 

( Diarrhoea).

Trichomonas-Vaginalis:
Trichomonas 

vaginatis 

 

Inflamution –Vaginal mucosa 
.

:

1- Chiliomastix – mesnilia  

2- Entromonas – hominis  

3- Trichomonas – hominis  

4- Trichomonas – tenax  

 

Trichomonas tenax 
.
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( Haemoflagellates)               

Family trypanso matedia  

( Crithidaia , 
trypanzoma , leptomonad )

Kinto plast

 

Blepharoplast 
Parabasal body

 

Trypnaomsa
Leptomonad C.ritidia 

.
Blepharoplast 

.
.

 

( Reproduction ) :

(Binary fission) .

.

.

( Life cycle) :
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.

Leptomonad .

 

Trypansoma Trypanaoma 

 

Leptomanad 

 

Leishmania 
.Trypansoma –

cruzia.

:( Nutration):

Osmosis
.

Leishmania – Donovania 

Reticolo-Endothelial
(Spleen).

.
(Peripheral blood)

.

Leptomonad ( phlebotomus) 
sand fly)(

visceral-leishmaniasis Kala-Zar 

Dermal –kalazar) (.

Le is hmania – trophica:
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Reticolo – endothelial 

.

 
Leptomonad 

 
sand fly 

 

Cutanecus-Leishamaniasis

 

Orinthal sore .

 

Leishmania-brazilensis:

 

mucosa 

 

Reticolo-endothelial

 

Mucocutanous leishmaniasis espandia 
.

Trypansoma-gambiense:(lymph)
.

 

African-sleeping-sickness 

 

Glossina 
palpalis Tse-tes.

.

Trypansoma-cruzia:Trypansoma
.

Endocrine

 

thyroid

 

adrenal 

 

Reduvid Bug
)(.

.

 

parasite Chagas
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Lymphocytosis.

(Class cilatia)    :

.
Paramecium caudatum)(3mm0

.

)(
(Macronucleus)(Micronucleus)

.

Phylum …………………...……….Protozoa  

Sub phylum……………….……… Plasmadroma  

Class ……………………...……… Ciliata ( Infusoria)  

Sub class ……………………...….. Holotricha  

Order ……………………..………..Hymenostomatida 

Sub order …………………………. Peniculina  

Family ………………….………… Paramecitae  

Genus ………………………….…. Paramecium  

Spiese ………………….………… Caudatum      
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( Paramecium caudatum )

.
)(

.

Structur and morphology:

1mm03mm0(Paramecium 
aurellia)0,2-0,12.

Oral-groove.
( Cytostome )

( cell-gullet ).
)( oral grooveoral 

Ab-oral

Ectoplasm
Endoplasm

.

oral groove

  

Anal pore.
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Ectoplasm
pellicle%

cileum

 

Cytopharynx
.

( Physiology )

.

( Nutrition )

(yeast) 
( oral groove )

( cytostom)cellgullet cytophirynx 
.

(Cyclosis)

(Anal pore).
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(Respiration)

 

co2.
osmoregulation.

:-

TrichocystEctoplasm 

.

.

( Reproductiond ):

Conjugation.

)(Transvers binary fission     

 

Mitosis 

 

Amitosis 

17-20c 
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)(

.

 

Process of conjugation 

 

Conjugation 

.

 

oral 

 

pellicle 

 

Ectol Plasm   
.

 

( Meosis )

 

Haploide

 

mitogis 

pronuclei gametic nuclei
pronules 

 

Pronucleus

 

Pronuclesn 

 

Sprem Ovum.
Deploid

 

Sgnkargon 

 

Amphimixis .
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)-(

 
Exoconjugant.

Exoconjugant

 

mitosis 
)()(

)(.
.Mitosis 

.

 

Balantidium 

Balantidium

(Transvers 

binary fission) 

 

Conjugation

)pig(
Cohckroach .
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(Pathagencity) 

 
Balantidium coli

 
Balantidiasis 

 
Ciliated-dysentery)

..

( Class sporoooa ) 

SporozoaCilia 

 

slight 

 

Sprorogony
.:

1. Sub-class Telosporidia            

2. Sub-class Sarcosporidia          

 

(Plasmodidia) Telosporidia Sub-class 
.

 

order-coccidideaTelosporidia

 

Coccididea order 

 

Isopora 

 

Imoria 

 

Sarcosporidia sub class 

.

Sustamitic position  

Phylum …………………………. Protozoa                              

Sub Phylum …….………… Plasmodroma                

Class ……….………..………… Sporaozoa      

Family …………...………….. plasmodidia      

Sub class ……………..….. Telosporidia           

Order ………………………Haemosporidia     
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Genus …..................... Plasmodium                  

( Genus of plasmodium )

( Asexual )
( Sexual )

.
.:

 

Plasmodium-vivax 
Plasmodium-malaria  
Plasmodium-falciparum  
Flasmodium-ovale   

.
:)()(

)Tertain-fever(.
:)(

)Quartian fever (.
:)(.

)Perniciaus-fever(.
.

 

( Anopheles) 

 

Mosquito )(.

:



212  

 

Sporozoite
..Liver 

schizogony.
Erythrocytes )(

) Paranchyama-cells (
.

 

Cryto-
merozoites.

..

 

Crypto-merozoite 
.Meta-

Crypto-merozoites.
Crypgozoic-schizogonyLiver-

schizogony.
.)()(

)()(
.

 

Trophozoite 
.

 

Schizont )(

 

Schizont
Mrozoite.

 

Merozoite 
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.

male gametocyte
femal gametocyte .

Exflageliation.)
(

 

Male gametocyte 
Egg

.

 

OokineteOokinete
Epithelium( 
Ookinete )

Oocyte

 

Oocyte
.

 

Silvary glan.
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Sporogony
.

( Prevention )

-D.D.TB.H.C.

-.

-

 

( Dose) 

 

Antimalaria
  Daraprim

)(.

-Repallent
.

(Parts of Helminthes )

 

Metazoa
Sub-Kingdom.

 

( Embryonic ):
-( Alimentary )
-( Excretory )
-( Reproductive )    
-( Nervous )   

.

 

Phylum-platyhelminthes  

 

(Dorsal)( 
Ventral )--------------( 
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Bilaterally – symmetrical )

 
( 

Epiderm )

.( Flame )

 

Flame 
– cells

:

1- Class – Turblaria                   

2- Class – Trematoda                 

3- Class – Cestoda                 

-Class – Trublaria  

( Non parasitic ) 

Turbelaria(planaria)
1cm.

.

.

( Mouth)

( Flame ) 
.
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.

 
( Diffusion ).

.

 
( Anterior )

.

 

( Hermophrodite )

.

Class – Trematoda : 

.

 

fasciola  hepatica 

 

( Bile – 
duct ) 

.

3cm

 

Cuticale
.

 

( oral – sucker )

 

( Ventral – sucker ) .
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( Miracidium larva ) 

( Snail ) 

  
( 

Sporocyst ) 

 

Radia

 

radia Cercaria 

 

( Cercaria ) 

 

Cyst

 

Cyst 

 

( Meta – cercaria )

 

Meta –cercaria 

 

Cyst 

 

( Larve ) 

 

Lerva 
.

 

( Clanorchis – sinensis ) 

.

.

.

CLASS _ CESTODA 

 

( Tape – worm ) .

 

( 
Final – host ) 

 

( Intermediat – host )

( hermaphrodite )
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( Segment ) )(
.

A-

 
strobile:

:Nack, ScolexBody .

BScolex:

 

( Sucker ) .

CNack:.

DProglottide:

 

( Immature ) 

 

( 
Mature )

 

( Gravid ) 

 

(uteri).

ERostellum:
( Hook – lets ).

F-

 

Oncospere :

 

Embryo

 

Hexoconth – Embryo.

G_ Embryophore:Oncospere

 

Embryo 
.

H-

 

Egg – shell:

 

Egg – shell 
.

I-

 

Yolk – material :Embryo – phore 
.

:
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1- Order : Cyclophyllidea                
2- Order – Pseudophyllidea            

 
Diphyllobogherium – latum

 

Cosmopoleten
.

-

 

Taenia-solium:

 

Srrobila

 

Rostellum

 

( Cystic – circus – 
cellulose )

.

:
.

-

 

Taenia – saginata :

)-(.
)(

( Rostellum)

 

(Genital–pore ) 
.

 

( Cystic-vercus-bovis ) 
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30m( 
Taenia-solium)

 
Embryo–

phoretaenia–saginata

 
Taenia solium 

.

-

 

Hymanolepis-nana :

.

 

( 2,5cm )

.
.

Phylum – Nemathelminthis 

  Round – worm )( 

 

Rotifera )(
.

 

Pseudo–coel

 

Coelom

 

Coelom 

.

Class Nematoda 

...
.
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( Cutical ) 

 
Nematoda 

:

Ascaris – Lumbricoides (1)

 

( Cutical )

 

( Bristle )

 

( Spicules ) 

 

( Ascaris )

.

 

( Lymph )

 

( Branchiol 
) 

 

( Larva ) 
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( Ascaris )

..
..

-( Hook –worm ) Ancylostoma – duodenal 

1cm

 

( 
Ascaris ) 

 

( Anemia )..

 

Anemia ....
.

-

 

( Oxyure ) : Enterobius – vermecularis 

(3mm)(10mm)

( 
Meture – larva )

.
.

.
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  Genetic

 
Parts of Geetic  

.

.

.

.

)(.
(Genetics).

.

Gorego-Moadel

(Pisum-Sativam) 
.

Genome
Gene.
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(Gamets)
(Zygote)

.

.

:

mutation
Genotype 

2.

phenotype
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:

Drosphila melangaster

.

Gasten bonnier
.

(primalla sinenes albo)

(P.S.rubra)
)(.
(White)

.

.
.

.

(history of Genetics)

.
(Cytology)
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(Gene)

.

(DNA)
(DNA

(DNA) 
Gene

Gene 
(Gene type) .

(phenotype) .

(Hybridization)
.

Embriology(Cytology)
Cytogenetics)(

Chast KOVStrasburger
(somatic))Cell division(

.

  (Boveri)

.

(Gregur-Mendel)

Hybrides
.
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)(

DivricsCorrens
Tschermack

.

William 
zohausuno

.

Morgen

.Drospleila 
melangaster)

(

(Locuse)
(Gene)

.
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Avery, carty

DNA
DNA
(Watson)Crick

DNA
)Nucleic acids(

)(.

(M.O)

.

)()(
DNARNA

:

.

(Prokaryotic)

:

:
.
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:

.

:

DNA
(Deplacation)

.

)(
.

)()(

.

)(
.

(Importance of Genetic)

.

:
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.

:

)()(

.

:

.

.

.

.

.
:(Xyy- krimnolity syndrome)(XXy klino filter syndrome)
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.

(The physical basis of heredity) 

.
)-(

:

 

.

.

MorgenGene

:

Protein

DNA

DNA

 

(OT Avery)
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D.N.A
(RNA).

DNA

Gene:
.

DNA

)(DNA

)Tri pelts(DNA
.

:

:Trans formation:

DNA

.



233  

Culture meda
.

:

.
(DNA)

.

(Griffith))(

)

 

(

.

  

.

:
)(
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.

.

(Cary, Lead, Avery)
DNA

DNA
DNA

.

:Transduction:

Phage
.

)
Bacteriophage(

DNA
.

)(.

(Bachteriophage)
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.

.

(RNA, D

)(

DNA)

. 

.

.

:

DNA

(D.N.A

:

:
(R.NA)

:

.

).(
N.A)

.

:

:

:

D.N.A

DNA: A
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Nucleotide

H3po4
Deoxy ribose

Cytosinem thymin AdenineGuanine
DNA(Double helixe)

Thymines, AdenineCytosine
Guanine.

DNA

.

DNADNA
DNA

DNA
DNA.

DNACrick

 

wastson
(X-ray)
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)(
)(

.

ATTaCGGC
A-C-TGT-G-AC.

A034DNA
.

The Genetic Code: 

 

Purine

 

Pyrimidinem D.N.A
D.N.A

)(
m RNA

.

Genetic Code(Triple)
m RNA

Code
(43 64=)

Triplets 64
Code.

Code wordCodon.
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.
64 tripletsCode.

Polypeptide
Chain nating triplets

UAAUAG.UAG
Code.

Chromosome and Gene duplication 

.
.Gene

.
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.
.

:Drosophila melagaster
)(

(Homologuos)
.

(Homologous chromosomes) 

)((shape)
(size)physiology 

)1.01)(1.02)(3.03)(4.04( 

(x)(y).

(X2)
)(

.

Mitosis

)(

 

n2 

Diploid.

 

Meiosis
Sexual

Haploid
(n1)Germ line cell

4.
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Somatic cell diploid chromosome(2n)=46 

Germ cell haploid        (n)=23 

(Idiotype)

 

Sperm

Ovum Zygote
Idiotype

(Genotype)
%)(%

(plasomotype)

.

DNA)(

(Replication- D.N.A) 

D.N.A
D.N.A

.

DNAD.N.A

DNA
)helix(Double
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.D.N.A

.
.

.

)((AATTCG)
(TTAAGC)

(TTAACG)(TTAACG)
D.N.AD.N.A

.

(The law of liner order)

.

 

Morgan

.

Homologous chromosome
Locous(1#.no)

 

Allels.

.
.
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.Homozgous allels
.

.Hetro zygousalleles
.

Logos
Hetrozygous .allels.

het. Zy
Heterozygous 

Mono hybrid
Hetr.zygou(dihybrid)

Hetro.zygou(polyhybrid)
.

(R)
)((r)

y
y

. 

(Rryy-} monohybrid-(monohetro zygou) 

(RrYy-}dihybrid-(Dihetro zygous)

(Pure line) 

(Homozygous)
(brecding).
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Homozygous(Pheno type)
.

PhenotypeGenotype 
RR

Rryy
BB

(Heterozgous)
:

Jalapa morablisR 

 

wR
W 

Pink.
intermediate.

(phenotype)
(Bb)B

Dominant
(b)Recessive
.

B BB bb 
b bB

 

)(

 

(Parental generation)
F1F2Second filial 
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generd.P-generate
Bb

(bb).

.

Geno type
BbBb.%

%
Pheno type):(.

The laws of  Mendal 

Mendel goreger-

.

Johan Gorego Mendal 



245  

.

..
.

(Pollen)

 

.

.
: 

.

.

.
.

.

Law of unite characters

.
CrossF1

PhenotypeGenotype.
F1

:
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Intermediate 
.

.F1
..

:

.
F1.

F1.
.

(TT)(tt)
F1.

.Heterozygous.

               Law of Domenint

 

DomenentRecessive.

.
.F1

.

Hemozygous
Hemozygous

.F1
Hetrozygous

.

.
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.
.

.(Y)
(y)

.

Law of segregation:

.

Hybrid
..
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4

Domenentrecessive.

(WW)(RR)
.F1.

.
.

HetrozygousCrossF2

 

¼

 

¼ .

.
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Law of independent assortment

.
.

:

(WW)(LL).

.

F1GenotypePhenotype
.F1

Cross.

9/16  

 

3/16 

3/16 

1/16 
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Mechanism of Monohybrid cross 

Cross

Homozygous.(B)(b)
.F1Phenotype

Hetrozygous.

Dihybrid Cross

Hemozygous
.

::
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.

(Y)

 
(R) (y) .

YYRRyyrr.Yy Rr
.

 

.
.

.16.F1 

.
:

Hemozygous.

.

.

.

F2 :
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(YYRR)

YyRR  

YYRr

Yyrr.

YYrr.

F2Phenotype:

    9/16 3/16

3/161/16 

F2 
YYRRyyRRYyrr- YYRRYYRR

yyrrYYrryyRR 
.12

4.
.

F1
.

F2
:

9/16 

3/16

 

3/16

1/16 
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.

.

(3,1)(3,1)=9-3-3-1 

Bb S s

BBSSbbssF1 
.BbSs:

Bs-bS-Bs-BS

F2:

BS
.

Bsb
.

bs.

Trihybridism 

.

:
:
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.

.

bbBB

ssSS

wwWW

F1:

.

:

27/64)(

9/64

 

9/64

 

9/64)( 

3/63)(

3/63)( 

3/63)( 

1/61)(

PhenotypeThrihy 
bridsim:
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BBSSWW=1
bbssWW=1 

BbSSWW=2
bbssWW=2 

BBSsWW=2
bbSSWw=2

BBSSWw=2
bbSSWw=4 

BbSsWW=4 

BBSsWW=4
BBssww=1 

BbSSWw=4
Bbssww=2 

BbSsWw=8

bbssww=1 

BBssWW=1 bbssWw=2 

BbssWW=2 

BBssWw=2 

BbssWw=4 

bbSSww =1 
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bbss ww=2 

bb ss ww =1

:

 

F1
Trihybridsim

R
YyC

c:

F1
.

F2.
.

27/64. 

9/64

 

9/64

 

3/63.

3/63.

.3/63

. 1/63

.
.
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:.
.

:.
.

:
.

:
.

:
.

:
.

:
.

:
.

Blood Genetic 

Meltiple alleles 

.

.
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Durgern
Hirschpeld

RBC
.

ErythrocytesRBC
A, B, AB, 

O.

RBC
Isohemaglutinogene(I)

.

:Antigen

..

Anti body

. 

Blood groups of human

RBC
Anti gen.
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ABO group system

ABOAntigen
RBC.

.ABO
Rhesus D1901

1937RH
.

Blood group types

A :BRBCA
b  

 

A

 

O
AAB.

B:BRBC B
a

 

Bo
.BAB.

AB:ABRBCAB
ab

AB
AB.ABUniveersal receiver

.

O:ORBC
ab

O
.OUniversal 

donor.
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BAB

Blood

A

d inherita

C

ance

CO-dom

.

inate

O
.

ABO

G
.

II

.

Genotype

I0

e

0
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RH Factor 

RH
Rh

RH
.

HemolyticRH.

Hmolytic Disease of the newborn 

 

(Hemolytic newborn Disease HND)

RH
RH.

RhR
Rh

RhesusRH
.

rh

.

%

rh.
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A
AB

 
B

.

ABB AO
3/0 8/243/445/4
6/618/638/036/8
5/029/222/643/2

 

OAB
AB

.

Dominate Antigen rh (+)
DRecessive Rh(-)

D.

rh(+)
(DD)(Dd).

Rh(-)
(DD)(dd).

(Rh)Rh(+)
Rh(-)(dd)

.

(Rh)
Rh(+)Rh(-)

Rh(-)Rh(+)Rh
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Rh(+)
.

PlacentaRh(-)
Rh.

Erythroblastosis 
fetal.

II.Rh(-)Rh
.

Rh.

Anti body

Erythroblastosis fetalus

RH(-)Rh
:

Rh.

.
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Rh(+)Rh

Rh
.

Erythroblastosis fetal
.

Intra-ytrine transfusion of blood

(ACTH)(Adrenocorticotropic hormone

.

Rh.

RhRh(+)
Rh(-)Rh.

:

:

ABDAntisera(ABD) 

   Blood

    Slide

 

Lancet

Alcohol
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Cotton 

AB
D.

AAntiseeraB
Antiseera

AClumpingA.

BClumpingB.

ABClumpingAB.

ABClumpingO.

.

RH

RH:

.

DRH(Anti.D).

.

RH.Type
Rh type.
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A 16 112726,67
%

18,34
%

22,5%

B-22-194136,67
%

31,67
%

34,17
%

AB971615%11,67
%

13,33
%

O13233621,66
%

38,34
%

30%

6060120100%100%100%
CytoGenetics 

Change in the number of chromosome 

.

.

Autosomal Chromosome Sex chromosome

.

Down syndrome 
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21
21

21
46+1.

.

Mental 
retardation

Throid dysfunction

.

252000

40100
.

Mangolism.

Antimangolism
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Monosomic.
Antimangolism 

..
.

18th chromosome trisomy 

Edward sysndrome
Meiosis(18

% 
20

Mosaic
46

.

13th chrosome trisomy 

Gametogenis

Clift lips

.
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.XXY, XXX

.
.

 

Turner syndrome

1938Turner
..

.

.45
44X0.

.
.
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Klinefelter syndrome

 

.
44XXy.

.
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XXX

Phenotype.

.
.

.
.

XYY

 

Criminal syndrome

.

XXY.

.
YY.

Drosophila melanogastr
.

DNA.
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Stable

 
Unstable)(.

Inssertion, inversion, Duplication, 
Deletion

 

isochromosomi
Acentric, DicentricRing.

Deletion

ABCDEFGHIJKLL
L

.Centrosome
Acentric

.DJ
EFGHIJKL

ABCDJKL

Cattery 
syndromeDeletion

.
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Duplication 

Deletion

Deletion.
.

Addition 

.

Inversion 

ABCDEFGH
BDD

  

B.
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FGH

ABCDDEFGH

Trans

 

WXYZ

A.

slocatio

ABCD

in

HGF
ABCDEH

Insertio

.

n

DEFGH

nverstion

FGH
HGF

on

n

H
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WX
.

1521
.

Isochromosome 

centromere
.
X

XXq)
( 

MetacentricXq
Xq. 

(point mutation) 

 

DNA
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.

 

Methemo globinemia 
Sinkle cells anemia

:

Hemoglobin 

.

Haem
Gobline.

.

Haem

64500AMU.

(8A2-ßA2).
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(8 ß2).

 
.

.16
11

Locuses
.

Sickle cell anemia 

Glutamic acid
valin.

)(88ßßs 

(88ßsßs)

.

.
.

Normal Globin Chain: Val-his-Leu-thr-pro-glu-lys 

mutant Globin Chain: Val-his-Leu-thr-pro-val-lys 

.
DNA

.mRNA
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DNACTT
mRNAGAADNA

TCCCATmRNA

 

GUA
GUA

.

(88ßsßs).
(88ßßs)

.

.
.

.
.
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Progeria (Hutchinson-Guilford syndrome) 

The accelarting aging dieases 

1886
1897

.

8
.13.

LMNA
Lamina A

.
Lamina A

..

Progeria (Hutchinson-Guilford syndrome) 

Onest of sympions generally 6-24 months 



280  

The condition is distinguished by  

Growth failure 

Alopecia 

Small face and jaw and punched nose  

Dry, thin, winkled skin 

Arthrosis and cardiovascular problems  

Linuted rang of motion, arthritis 

Mental development is not affected. 

Individuals with the condition rarely live more than 16 years. 

The development of symptoms is comparable to aging at a 
rate six to eight times faster than normal , although  certain 
age- related conditions do not ocurre specifically victins no 
memolegeneration or cancer predisposition. 

1948Bernard solier

.

Noonan syndrome 

2500
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.
PTPN-1111

.
.K-RAS

.

Wallenberg syndrome

.

40
.
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Moibs syndrom
1888.

.
67.6

7.
Cat eye syndrome 

)(
Iris

 

Cat eye syndrome
Pinna

Anal atresia
.

Cri Du chat syndrome  
-5p

Cat cry
.
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Marfan syndrome 
Fibriline

.

ArachonodactylyTall stature Hyper extensibility
Aortic rootdilation

.

 

Major 
criteria

hyper extensibility

Aneurysm

.
Albinisim                                                                   

tyrosinase.

OCulocutaneous albinisim 

.
Ocular albinisimX-linked

.

Partial albinisim:.
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OCulocutaneous albinisim
Ocular albinisim

:

Iris.

Iris
Photophobia

Visual acuityNystagmus
.

Mitochondria unheritance:

Leigh disease
regression

DyskinesiaSyndrome 
MELAS

 

stroke like.

DNADNA
DNA

ATP
:
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)mt DNA((

DNA.

ATP
CNS.

DNA

.

DNADeletionDuplication

. 
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Metabbolic disorders

Inborn error of metabolism

IEMIEM
.

(IEM) inborn error of metabolism

IEM

IEM
-

X-linked
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Phenyl ketonuria 

Hydroxylase 
phenylalanin 

.
CSF

MylinationMaturation

Spontaneous mutation
induced mutation

.

 

MullerX
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StadlerX200
1488x154

.

Muller

24c034
38c0.

.

Interaction between genes 

.

Epistasis

Epistasis
Locus

Epispastic

Epistasis
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Epistasis
.

:

F1
F1.

=9/16=7/16

.

Lethel genes

Homozygous

.
CANA. 
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Linkage gens and crossing over 

 

Linkage gensMeiosis

AB

Crossing over
. 
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Human Genetic 

:

.

)(.

.

Family history pedigree

)pedigree(

Three generation pedigree
proband.
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first digree relatives

Second digree relatives 
.

.
.

.

.

.
Proband

.
consanguinity

)(

Maiden name
X-linked

.
still birth

.

. 
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Twin

)(Infertile
. 
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.Dizygotic Twins 

 

non-IndenticalDizygotic
Ovum

PlacentaAminonChorion
. 
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(Monozygotic) uniovular twins 

ovum

Indentical
Monozygotic.

.Abnormality
Conjoined. 

 

.
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Bonelia

.
.

Lung.
Diploid

.X
stevens

.

Wilson

XXX
Y

XY.

Somatic23
Auto somaticXY

.

O(22+XY)                                                0 (22+XX) 

.
.

XYX
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.

OVUMX
Y

.

(22A=X)                 +            (22A+Y)                 =               
(44+XY)                       = (44A+XX)

   

     (22A=X           +     (22A+X)                         
MeiosisDiploids

.

.

.

Drosophila melanogaster
X

 

Y
heterogametic

OrthopteraHeteroptera
YX

X
.

XY
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X
ZZZWX

ZYW.

Z
ZZ

.

Hymenoptera

HaploidDiploidOvum

Receptacle seminal
seminal 

vesicle

Parthenogenesis
.

XX-linked heredity

.x

1919MorganDrosophela 
melanogaster

Y
XX
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X

XX

F1

.

X

. 

X
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80X
.

Daltonism 

Color blindness
X

XX

100. 

Hemophilia 

 

.
.

Royal disease

Leopold
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.

X.

X

Agglutination

.

X.

.

Hemophilia 

 

Duchene muscular Dystrophy 

X
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20

.
XY

19
XY

XY
.

BridgesXY
Auto some

yXO

Y
X

XOXX
.

X:
X

.
x

.
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.

. 

                                              

Heterozgous

Homozygous

.

.

2%.

29
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LocusHomozygous
.

Karyotype 

LinkageCrossing over

Crossing over

Crossing over
Crossing over

Crossing over.
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