
Biotechnology
التقنيات الحيوية

1-Colors of biotechnology

3-Story
Short tandem repeats, or STRs, are short DNA
sequences made of 2–6 base pairs that are repeated many
times in a row at specific locations in the genome.

• The number of repeats varies from person to person,
which makes STRs highly useful as genetic markers.

• PCR and gel electrophoresis are used to amplify and then
identify STRs of different lengths

• The probability that two people who are not identical have
the same STR markers is rare.

2-Forensic Evidence and Genetic Profiles
 DNA هي س/سل (Short Tandem Repeats - STRs) التكرارات القصيرة ا2تتالية

قصيرة مكونة من 2–6 قواعد نيتروجينية تُكرر في مواقع محددة في الجينوم.
عدد مرات التكرار يختلف بL اKفراد، مما يجعل التكرارات القصيرة ا2تتالية ع/مات جينية مفيدة.

 ،(gel electrophoresis) و (PCR)يتم تحليلها باستخدام تقنية
وفرصة أن يشترك شخصان غير متطابقL في نفس ا2لف الوراثي للتكرارات القصيرة ا2تتالية 

منخفضة جدًا.

This photo shows Earl
Washington just before
his release in 2001,
after 17 years in prison.

إيرل واشنطن قضى 17 سنة في السجن بعد إدانته زوراً بجريمة قتل، 
DNA وأطُلق سراحه في 2001 بعد إثبات براءته باستخدام

بس قصة توضيحية 
Kهمية هذا العلم كيف كشفت جريمة وبينت براءة شخص  

STR باستخدام

Applications of Medical
Biotechnology

Utilizing recombinant
DNA technology to produce 
therapeutic proteins, insulin, 
growth
hormones, and clotting factors.

Mapping human DNA to 
identify genetic bases for
diseases and utilizing 
techniques to repair or replace 
faulty genes.

Creating advanced 
vaccines (e.g., Ebola
vaccine) to prevent 
infectious diseases.

Growing artificial tissues on scaffolds 
and
using stem cells to regenerate 
damaged organs and tissues, such as
in spinal cord injuries.

Developing rapid, accurate tests (e.g.,
polymerase chain reaction or PCR) 
for early disease detection
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DNA cloning involves making identical copies of specific genes
. Cloned genes are used to produce multiple copies of a gene and its protein. 
Laboratory cloning often uses bacteria and their plasmids as cloning vectors; 
plasmids are small circular DNA molecules that replicate independently of 
the bacterial chromosome.

)Medical Biotechnology( ةيبطلا ةيويحلا ايجولونكتلا .
تاج4عو تاصيخشتو ةيودأ ريوطتل ةيجولويبلا تايلمعلاو ةقيقدلا تانئاكلاو ةيحلا اي4خلا مدختست  
ناسنGا ةحص نسحت ةركتبم .
2007 ماع لولحب لماكلاب يرشبلا مونيجلا لسلست نم ءاهتنKا مت .

DNA اSفلتؤ  (rDNA): عاونأ نم اًنايحأ ،ةفلتخم رداصم نم ةينيج ةدام جمدب اًيعانص عنصُي  
صقل تاميزنإ مادختساب ،ةفلتخم  DNA هريثكتل تاديمز4بلا لثم ت4قان يف هقصلل زاغيلو .

خاسنتسا .  DNA (DNA Cloning)
خاسنتسا  DNA ج نم ةقباطتم خسن عنص ينعيl ةعطق وأ  DNA ةددحم .

طبترSا هنيتوربو lعم lج نم ةريثك خسن جاتنإب ءاملعلل حمسي اذه .
اهتاديمز4بو ايريتكبلا مادختساب ربتخSا يف خاسنتسKا متي ام اًبلاغ .

تائيزج :تاديمز4بلا  DNA ايريتكبلا موسومورك نع لقتسم لكشب رثاكتت ةريغص ةيرئاد .

خاسنتسKا لقان .  (Cloning Vector)
ءيزج وه  DNA لمح هنكمي  DNA كانه رثاكتلاو ةفيضم ةيلخ ىلإ بيرغ .

لاخدإ متي  DNA ا ديمز4بلا لخدُي مث ،ديمز4بلا يف بيرغلاSةيريتكب ةيلخ ىلإ فلتؤ .
دحاولا lجلا نم ةددعتم خسن جتني امم ،اهعم تاديمز4بلا رثاكتت ،ايريتكبلا رثاكتت امدنع

A cloning vector is a DNA molecule that can
carry foreign DNA into a host cell and replicate
there
Foreign DNA is inserted into a plasmid, and the
recombinant plasmid is inserted into a bacterial
cell
Reproduction in the bacterial cell results in
cloning of the plasmid including the foreign DNA
This results in the production of multiple copies
of a single gene

https://youtu.be/evQPGxiG9hs?si=6qrKbVZsxuR77l2Y فيديو بيوضح 

Medical biotechnology uses living cells and 
microorganisms to create innovative drugs, 
diagnostics, and therapies. The human genome was 
fully sequenced by 2007. Recombinant DNA (rDNA) is 
artificially made by combining genetic material from 
different sources using restriction enzymes to cut 
DNA and ligases to join it into vectors like plasmids for 
amplification.



Bacterial restriction enzymes cut DNA molecules
at specific DNA sequences called restriction sites
• A restriction enzyme usually makes many cuts,
yielding restriction fragments
• The most useful restriction enzymes cut DNA in a
staggered way, producing fragments with “sticky
ends” that bond with complementary sticky ends of
other fragments.
• DNA ligase is an enzyme that seals the bonds
between restriction fragments

•Restriction enzymes : ـلا عطقت DNA عطق نيوكتل ةددحم عقاوم يف DNA.
•Sticky ends : ا نكمي يتلا ةجتانلا عطقلا ضعب فارطأAعطق نم ةلمكم فارطأ عم قاصتل DNA ىرخأ.
•DNA ligase: لعجيو اعًم عطقلا تبثيل ءارغلا لثم لمعي ميزنإ DNA لماكتم ديدج.

Complementary DNA (cDNA)
https://youtu.be/URtcaoNEIrI?si=Ip5j9UlfBO0FeImM فيديو يوضح

A complementary DNA (cDNA) library is made by cloning
DNA made in vitro by reverse transcription of all the mRNA
produced by a particular cell.

A cDNA library represents only part of the genome—only
the subset of genes transcribed into mRNA in the original
cells.

• A clone carrying the gene of interest can be identified with
a nucleic acid probe having a sequence complementary to
the gene

• This process is called nucleic acid hybridization.

:mRNA ـلا نم )cDNA( لمكم DNA عنصن
mRNA ـلا لزع-1

cDNA ىلإ mRNA ـلا ليوحت-2
Reverse Transcriptase  ميزنإ مادختسا

ةسلسلا جودزم cDNA لا لعج-3



Expressing Cloned Eukaryotic Genes

Cloned genes can be expressed to produce
large amounts of protein for research.

• Protein expression can occur in bacterial or
eukaryotic host cells.

• Expression of eukaryotic genes in bacteria
faces technical difficulties.

• Differences in promoters and regulatory
sequences limit expression.

 Use of cultured eukaryotic cells avoids many
expression problems.

• Yeast Artificial Chromosomes (YACs):

• Behave normally during mitosis.

• Carry larger DNA inserts than plasmids.

• Eukaryotic hosts perform essential post-
translational modifications.

 post-translational) يمكنها القيام بـ تعدي,ت بعد الترجمة
modifications) مثل:

(glycosylation) إضافة السكريات	
(disulfide bonds) تشكيل الجسور الكبريتية	

	تعديل البروتينات لتصبح فعّالة بيولوجيًا

Introduction of recombinant DNA
Electroporation: Electrical pulse creates
temporary membrane pores.

• Microinjection: DNA injected using fine
needles.

• Introduced DNA integrates into the host
genome via natural recombination.



DNA technology allows us to study the sequence,
expression, and function of a gene

DNA cloning allows researchers to
1-Compare genes and alleles between
individuals
2- Locate gene expression in a body
3- Determine the role of a gene in an organism

 Several techniques are used to analyze the
DNA of genes

Southern blotting
• A molecular biology technique used to detect specific DNA
sequences.

• DNA is extracted and cut with restriction enzymes.
• DNA fragments are separated by agarose gel electrophoresis.
• DNA is denatured (double-stranded → single-stranded).
• Fragments are transferred (blotted) onto a nitrocellulose or nylon membrane.
• A labeled DNA probe complementary to the target sequence is added.
• Probe binds to the target DNA by hybridization.
• Bound probe is detected (autoradiography, fluorescence, or
chemiluminescence).

انزيمات القطع

Analyzing Gene Expression

• Nucleic acid probes can hybridize with mRNAs
transcribed from a gene
• Probes can be used to identify where or when
a gene is transcribed in an organism



Determining Gene Function

• One way to determine function is to disable the
gene and observe the consequences

• Using in vitro mutagenesis, mutations are
introduced into a cloned gene, altering or
destroying its function

• When the mutated gene is returned to the cell,
the normal gene’s function might be
determined by examining the mutant’s
phenotype

طريقة معرفة وظيفة الج!

Reproductive Cloning of Mammals

• In 1997, Scottish researchers announced the
birth of Dolly, a lamb cloned from an adult
sheep by nuclear transplantation from a
differentiated mammary cell.

Human Gene Therapy

• Treats disease by modifying or correcting genes
in human cells.

• Uses gene replacement, addition, silencing, or
editing.

• Delivered by viral or non-viral vectors.

• Applied mainly to somatic cells (not inherited).

• Used for genetic diseases, cancer, and some
infections.

• Limited by safety, immune response, and
ethical concerns.

سبحانك اللهم وبحمدك أشهد أن 2إله إ2 أنت أستغفرك وأتوب إليك 


