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A gene is aregion of DNA that encodes a) (55l (aeall o ddhia & cliall )
molecular unit of heredity. The functional RNA or protein product, and is the
transmission of genes to an organism's offspring is the basis of the inheritance
of phenotypic traits. Most biological traits are under the influence of many different genes
environment interactions. Some genetic traits are instantly visible, — as well as the gene
& (~such as eye colour , and some are not, such as blood type, risk for specific diseases
Ribonucleic acid (RNA) is a polymeric molecule implicated in various biological roles
nucleic in coding, decoding, regulation, and expression of genes. RNA and DNA are
acids, and, along with proteins and carbohydrates, constitute the three major

macromolecules essential for all known forms of life.
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Genes are made up of molecules inside the nucleus of a cell that are strung together ) clial) & o< ¥
in such a way that the sequence -carries information: that information determines how
living organisms inherit phenotypic traits, (features) determined by the genes they received
from their parents and thereby going back through the generations. A human chromosome can
(have up to 500 million base pairs of DNA with thousands of genes.

e amia Aligh Adad g (S99 Gaalal) Cliiiag dakiia (Adall Al dgal) alina o (geiad AR Blgi ¥
Cell nuclei contain most of ) cilagugag Sl J<& ) putigionn Jia cclisig ) (1 Ao gilag §mS Acgara
the cell's genetic material, organized as multiple long linear DNA molecules
in complex with a large variety of proteins, such as histones, to form chromosomes.

A phenotypic trait, is a distinct variant of a phenotypic characteristic of ) Z.fx.&d\ Glacd) €
inherited or determined environmentally, but typically either an organism; it may be
(occurs as a combination of the For example, eye color is a character of an organism
an organism is any contiguous living system, such as an animal, plant,) daal) sy o

fungus, or bacterium. All known types of organisms are capable of some degree of
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response to stimuli, reproduction, growth and development and homeostasis. An
(organism consists of one or more cells

offspring are the young born of living organisms, Human offspring are ) i) a1
(referred to as children

in a cell nucleus are (Mitosis is a part of the cell cycle in which chromosomes : aluiiy) Vv
separated into two identical sets of chromosomes, and each set ends up in its own
nucleus.)

LA it of Gy ((Auad) pwetl) AN B dgal) (o) el Adlal phafita gad o clial) Jadh W5 S A
how genes are turned on and off to control what substances ) ciaiall 8y} aludiy) o aluiY) clubs

(9ene expression; and how a cell divides—mitosis or meiosis. are made in a cell -
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A Hela or hela cell, is a cell type in an immortal cell line used in scientific) & M 4
research. It is the oldest and most commonly used human cell line)

A blood group is a classification of blood based on the presence or absence) all Adyad Vo
(of inherited antigenic substances on the surface of red blood cells (RBCs).

Nutrition is the science that interprets the interaction of nutrients and other ) ksl V)
substances in food in relation to maintenance, growth, reproduction, health and disease

(of an organism. It includes food intake, absorption
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organisms that The endoplasmic reticulum (ER) is a type of organelle in the cells of) s —2) Y
forms an interconnected network of flattened, membrane-enclosed sacs or tube-like structures
the Golgi body, or dictyosome, an organelle in a eukaryotic ) ,als awa — 1 — known as cisternae
Lysosome—) Jsisx — VY - (Golgi tendon organ, a proprioceptive sensory receptor organ cell
proteins (lamp) are integral membrane proteins, specific associated membrane glycol

((to lysosomes
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DNA is a molecule that carries most of the genetic instructions used in - (554l (aaall V¥
the growth, development, functioning and reproduction of all known living organisms and
many viruses. DNA and RNA are nucleic acids; alongside proteins and complex
carbohydrates, they comprise the three major types of macromolecule that are essential
for all known forms of life. Most DNA molecules consist of two biopolymer strands coiled
around each other to form a double helix. The two DNA strands are known as poly
nucleotides since they are composed of simpler units called nucleotides)

A chromosome is a packaged and organized structure containing most — clagugag sl V¢
of the DNA of a living organism. It is not usually found on its own, but rather is structured
by being wrapped around protein complexes called nucleosomes, which consist of

proteins called histones)
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Sperm is the male reproductive cell (meaning 'seed'). In the il xie 439l clijgal) Vo
oogamy, there is a type isogamy and its sub sexual reproduction known as an types of
with the smaller one being termed the "'male’ marked difference in the size of the gametes
or sperm cell
An egg is the organic vessel containing the zygote in which an - &uy) ga gl V1
animal embryo develops until it can survive on its own, at which point the animal hatches.
An egg results from fertilization of an ovum.
humans and other great apes. Primates are notable for their dexterity ) cludill (e aal) VV

(and complex social units
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Fertilization is the fusion of gametes to initiate the  ..iall A<l Usje e clady) VA
development of a new individual organism. In animals, the process involves the fusion of
an ovum with a sperm, which first creates a zygote and then leads to the development of
an embryo. The cycle of fertilization and development of new individuals is called sexual

reproduction)
A zygote is a eukaryotic cell formed by a fertilization event between ) dadlall Ayl V4
two gametes. The zygote's genome is a combination of the DNA in each gamete, and
contains all the genetic information necessary to form a new individual. In multi cellular
organisms, the zygote is the earliest developmental stage. In single-celled organisms, the

zygote can divide asexually by mitosis to produce identical offspring.)
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The zygote then divides into four daughter cells by which ) 5.1 L& c.aj o) gl ol ¥ o
time genetic recombination has created a new embryo with 23 pairs of chromosomes, half
(from each parent
Genetic recombination is the production of offspring with combinations ‘;w\ Jasaal Y
of traits that differ from those found in either parent. Genetic recombination during
meiosis can lead to a novel set of genetic information that can be passed on from the
parents to the offspring. During meiosis, genetic recombination involves the pairing of
homologous chromosomes. This may be followed by information exchange between the
chromosomes
An embryo is a multi cellulardiploid eukaryote in an early stage of— (uiall YY
embryogenesis, or development. In general, embryo develops from a zygote, the single
cell resulting from the fertilization of the female egg cell by the male sperm cell. The
zygote possesses half the DNA of each of its two parents.
the term mating is most often used to describe the pairing of opposite-sex or) gzl Yv
hermaphrodite organisms, usually for the purposes of sex
Sexual selection is a mode of natural selection where members of one) aial) lay) Ve
biological sex choose mates of the other sex to mate with intersexual selection
the term double helix refers to the structure formed by double—stranded ) zgajall Ggilall Yo

(such as DNA molecules of nucleic acids
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The human genome is the complete set of nucleic acid) @dull aghall Y1
within the 23 chromosome pairs in cell sequence for humans, encoded as DNA
nuclei and in a small DNA molecule found within individual mitochondria. Human

genomes include both protein—coding DNA genes and noncoding DNA
The genetic code is the set of rules by which information encoded within ) 43¢l 5,81 YV
genetic material (DNA or mRNA sequences) can be both translated into proteins by
living cells or transcribed into non-coding RNAs that serve as regulatory tools in gene

regulation.
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Gene expression is the process by which information from a gene is used in the ) el adll YA
synthesis of a functional gene product. These products are often proteins, but in non-protein
coding genes such as transfer RNA (tRNA) or small nuclear RNA (snRNA) genes, the product is a
functional RNA. The process of gene expression is used by all known life—
(bacteria and archaea), and utilized prokaryotes cellular organisms), eukaryotes (including multi
by viruses—to generate the macromolecular machinery for life.

A triplet is a set of three items, in a specific order, or unordered) Ehlala M5 v e

This series of exposed triplets codons carries the information to allow ) laglzall gsi ¥
machinery in the cell to 'read' the codons on the exposed DNA, which results in the making

(of RNA molecules
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Heritability is a statistic used in breeding and genetics works that) Zu)gill mllaas ¥
estimates how much variation in a phenotypic traitin a populationis due
to genetic variation among individuals in that population.

or allel, is one of a number of alternative forms of the ‘An allele) ) . (del‘) e Y'Y

. Sometimes, different alleles can result in different same gene or same genetic locus
observable phenotypic traits, such as different pigmentation. However, most genetic
variations result in little or no observable variation. The word 'allele’ is a short form
of allelomorph, which was used in the early days of genetics to describe variant forms of
a gene detected as different phenotypes.

Polymorphism is the occurrence of two or more clearly ) 5.2 Jeil el e gana b daliaa) Jleal) vy
morphs or forms, also referred to as alternative phenotypes, in the population of a different
species. To be classified as such, morphs must occupy the same habitat at the same time and

belong to a panmictic population (one with random mating)
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Albinism in humans 'white’; is a congenital disorder characterized by the ) 3¢l plhas ¢
complete or partial absence of pigment in the skin, hair and eyes due to absence or defect
of tyrosinase, other animals have multiple pigments and for these, albinism is considered to be
a hereditary condition characterized by the absence of melanin in particular, in the eyes, skin,

hair, scales, feathers or cuticle.
genome of a mutation is a permanent alteration of the nucleotide sequence of the ) «)ahll o
chromosomal DNA or other genetic elements. Mutations result from extra an organism, virus, or
damage to DNA which is not repaired, errors in the process of replication, or from
the insertion or deletion of segments of DNA by mobile genetic elements. Mutations may or may
not produce changes in the observable characteristics (phenotype) of an organism. Mutations play

a part in both normal and abnormal biological processes including: evolution, cancer, and the

(development of the immune system, including junctional diversity
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Huntington's disease (HD) is a neurodegenerative genetic ) (( giaiiia) 4.8l clacd) Gl (e ¥
mental decline and behavioral symptoms disorder that affects muscle coordination and leads to
Cystic fibrosis (CF) is a genetic disorder that ) (wsll &lill) il B Jig Ay cbha) vV
affects mostly the lungs but also the pancreas, liver, kidneys, an dintestine.

Duchenne muscular dystrophy (DMD) is an X-linked recessive form <l jgaia YA
of muscular dystrophy, affecting around 1 in 3,600 boys, which results in muscle
degeneration and premature death. The disorder is caused by a mutation in the
gene dystrophin, located on the human X chromosome, which codes for
the protein dystrophin.

phiall lagall pliE o sl Cilil) ¥4

Cystic fibrosis trans membrane conductance regulator (CFTR) is a membrane

protein and chloride channel in vertebrates that is encoded by the CFTR gene
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BRCA1 and BRCA2 are a human gene and its protein product, — cliall pe Laald) Laad ¢

respectively. The official symbol (BRCALI, italic for the gene, non italic for the protein) and
the official name (breast cancer 1) are maintained by the HGNC. Orthologs BRCAL is a
human tumor suppressor gene (to be specific, a caretaker gene), found in all humans; its
protein, also called by the synonym breast cancer type 1 susceptibility protein, is
responsible for repairing DNA. BRCA]1 and BRCA2 are normally expressed in the cells
of breast and other tissue, where they help repair damaged DNA, or destroy cells if DNA
cannot be repaired. They are involved in the repair of chromosomal damage with an

important role in the error—free repair of DNA double-strand break
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Transcription is the first step of gene expression, in which a particular segment of DNA
is copied into RNA (mRNA) by the enzyme RNA polymerase. Both RNA and DNA
are nucleic acids, which use base pairs of nucleotides as a complementary language. The
two can be converted back and forth from DNA to RNA by the action of the correct
enzymes. During transcription, a DNA sequence is read by an RNA polymerase, which
produces a complementary, anti parallel RNA strand called a primary transcript.
Ribonucleic acid (RNA) is a polymeric molecule implicated in - g—.‘:’.)“ S5l paaal) €Y
various biological roles in coding, decoding, regulation, and expression of genes. RNA
and DNA are nucleic acids, and, along with proteins and carbohydrates, constitute the

three major macromolecules essential for all known forms of life.
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a promoter is a region of DNA that initiates transcription of a ) cpagsall Jia Gog paes €V
particular gene. Promoters are located near the transcription start sites of genes, on the
same strand and upstream on the DNA Promoters can be about 100-1000 base
(pairs long

The ribosome is a complex molecular machine found within all living cells, ) agugu)ll €€
that serves as the site of biological protein synthesis (translation). Ribosomes link amino
messenger RNA (mRNA) molecules. acids together in the order specified by

Protein - Laudl) Galaall 4l 1) sl @osill Gaaall e AR e cleglad) daas ddes o Gl to
biosynthesis is the process whereby biological cells generate new proteins; it is balanced by the
loss of cellular proteins via degradation or export. Translation, the assembly of amino acids
by ribosomes, is an essential part of the biosynthetic pathway, along with generation
transfer RNA (tRNA), co-translational transport, acylation of of messenger RNA (mRNA), amino

and post-translational modification.
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Melanin 'black, dark’ is a broad term for a group of natural - (oSl aud Al dallia 3alal) €1
pigments found in most organisms (arachnids are one of the few groups in which it has not been
detected). Melanin is produced by the oxidation of the amino acid tyrosine, followed by
polymerization. The pigment is produced in a specialized group of cells known as melanocytes
DNA replication is the biological process of producing two identical replicas — (55l (aaal) <5 €V
of DNA from one original DNA molecule. This process occurs in all living organisms and is the
basis for biological inheritance. DNA is made up of a double helix of two strands, and each strand
of the original DNA molecule serves as a template for production of the complementary strand, a
process referred to as semi conservative replication. Cellular proofreading and error-checking

mechanisms ensure near perfect fidelity for DNA replication
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A base pair (bp) is a unit consisting of two nucleo bases bound to each - )& 5@ ¢ A

other by hydrogen bonds. They form the building blocks of the DNA double helix, and

contribute to the folded structure of both DNA and RNA, an A nucleotide must go opposite

a T nucleotide, and aG opposite a C. This exact pairing is called base pairing
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Allele frequency, or gene frequency, is the relative frequency of - clavall g €9
an allele (variant of a gene) at a particular locus in a population, expressed as a fraction
or percentage. Specifically, it is the fraction of all chromosomes in the population that
carry that allele.

Genetic drift is the change in the frequency of a gene variant (allele) - gj\”ﬂ Ay o
in a population due to random sampling of organisms. The alleles in the offspring are a
sample of those in the parents, and chance has a role in determining whether a given
individual survives and reproduces.

Natural selection is the differential survival and reproduction of - ua.uhl\ sy o)
individuals due to differences in phenotype. It is a key mechanism of evolution, the
change in heritable traits of a population over time. Charles Darwin popularized the term

'natural selection’; he compared it with artificial selection (selective breeding).
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(SV40 ) is an abbreviation for Simian vacuolating virus 40 , a polyoma 13 (ugyb oY
and humans. It named for effect it produced monkey virus that is found in both monkeys
vacuoles on infected green monkey cells, which developed an unusual number of
Enterobacteria phage A (lambda phage, coliphage A) is a bacterial virus, lid ugué oV
or bacteriophage, that infects the bacterial speciesEscherichia coli (E. coli).

A genetically modified mouse is a mouse that has had its genome - Lij)g Jaa Jlo o¢
altered using genetic engineering techniques. Genetically modified mice are commonly

used for research or as animal models of human diseases.
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Somatostatin, also known as growth hormone-inhibiting hormone (GHIH), is apeptide
hormone that regulates the endocrine system and affects neurotransmission and cell
proliferation via interaction with G protein—-coupled somatostatin receptors and inhibition

of the release of numerous secondary hormones.
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ice-minus strain of P. Syringae to protect crops from frost, but L < (ail adad) Adlw o3
Ice-minus bacteria is a common name given to a variant of the (environmental groups
common bacterium Pseudomonas syringae (P. syringae). This strain of P. syringae lacks
the ability to produce a certain surface protein, usually found on wild-type P. syringae.
The 'ice—plus’ protein (Ina protein, 'Ice nucleation—-active' protein) found on the outer
bacterial cell wall acts as the nucleating centers for ice crystals

Flavr Savr ; pronounced 'flavor saver, a genetically modified tomato, ) L PARPIN| plalalal) oV
was the first commercially grown genetically engineered food to be granted a license for
human consumption. It was produced by the Californian company Calgene, and submitted
to the U.S. Food and Drug Administration(FDA) in 1992
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synthetic life, that is, artificial life created in) 4dclhayl sLall J<& Jol oA
vitro from biomolecules and their component materials. Synthetic

Synthia, Mycoplasma laboratorium is a designed, partially ) (Liiw) lgisaus a3 dasly) L) o4
synthetic species of bacterium derived from the genome of Mycoplasma genitalium.
Mycoplasma genitalium was chosen as it was the species with the smallest number of
genes known at that time

A restriction enzyme or restriction endonuclease is an enzyme that ) .. auy'si T
(cuts DNA at or near specific recognitionnucleotide sequences known as restriction sites
Gel electrophoresis is a method for separation and analysis of . &l M 1)
macromolecules(DNA, RNA and proteins) and their fragments, based on size and charge
The polymerase chain reaction (PCR) is a process used in molecular ) Juluiall jalil) Je i 1Y
biology to amplify a single copy or a few copies of a piece of DNA across several orders

of magnitude, generating thousands to millions of copies of a particular DNA sequence.
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, a promoter is a region of DNA that initiates transcription of a particular gene. Promoters ) z4,4 v
are located near the transcription start sites of genes, on the same strand and upstream on the
(DNA

Antimicrobial resistance (AMR) is when a microbe becomes more or fully ) 4 gall claliaall daglial 1 ¢
resistant to antimicrobials which previously could treat it

A nuclease is an enzyme capable of cleaving the phosphodiester bonds ) (JISsi aji) dutia vo
between the nucleotide subunits of nucleic acids.

Zinc—finger nucleases (ZFNs) are artificial restriction generated by fusing a zinc ) julSss i3l aua) 11

finger DNA-binding domain to a DNA-cleavage domain.
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Viral vectors are tools commonly used by molecular biologists to 4diugé <ML Y
deliver genetic material into cells

The ability of Agrobacterium to transfer genes to plants and fungi ) daiall Jaflusglls Lgi)sB) WA
is used in biotechnology, in particular, genetic engineering forplant improvement

a biolistic particle delivery system, originally designed Slaadlgd) 14
for plant transformation, is a device for injecting cells with genetic information; the
inserted genetic material are termed transgenes. This technique is often simply referred

to as bioballistics or biolistics.

YAA



s B el (aaall JUY) oo Jgduall Goail) paaad) (V1) Jgaiall (59l (aanl
Jd claaBll) Ao ggiat ¥ (Y Lala LG ) sl Jugal oy Aduaal) cililall
dsad Anldll LAY A Al Salall dwlud) Lsgl) giay Al WAL 4l
LAY A sl o3 (geill Gaeall Adlially cfiuaiill of cadl) e Asadlgl) Cilasual)
OSang Lpligaty LA 3 4ol slgal) any Jas (Aalail) Lial) 3 of §psaall ALl
Ll randiy dubad) Lyl Auladl A e cond A1) @bl Ao Adyhal) oda aladic)
cliad JYA Ge ddlgaally Aokl WAL Jeadl GAT Al bl cluiadl Jsad
sLig Jaat Laa AuilgS daseal Ailgaal) of ALl LYAY G pes Jadiy (1) duilgs
Gliadll cuapd A LAY a¥al) Gany B . Gasill paaall aaidll M J6 A
cdal Al ) cun + 4 Aaldl) aghal) B gesil) (aeal) mai Cige duiligl)
Axilyyg ) cliadll (e aiil g daial) (@ hll Jagadl) 3olS (b (o) Gaaally LIAIL
b aaly LA Jgati Glal) (e S B gousall Rally dae )3l LS AR (e JB)
0SS LAl o3 o Al S Adg Bale) g Al IS Al Bald) as
B D Jlad) b Ag e ol Sata Al Ailkia Sl Baaly A (e LSl
dalide cilllaia g3 Aslal) gley) S, (Miausy) dej aladia) A e clilbal)
Gsinn s Ul ol mi alad Ja B dawdl) dely DA (e palil) yaal

transferred DNA of transfer DNA (abbreviated T-DNA) is the) Jgiiall (gysill aaadl V.
the tumor-inducing (Ti) plasmid of some species of bacteria such as Agrobacterium
tumefaciens and Agrobacterium rhizogenes.

Agrobacterium is a genus of Gram—-negative bacteria) Al LyaSs VY

Electroporation, is a microbiology technique in which an electrical - 4ul¢S cliad VY
cell membrane, allowing field is applied to cells in order to increase the permeability of the
chemicals, drugs, or DNA to be introduced into the cell

Plant tissue culture is a collection of techniques used to maintain or ) ) )y vy
grow plant cells, tissues or organs under sterile conditions on a nutrient culture medium

of known composition
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Embryonic stem cells (ES cells) are pluripotent stem cells derived ) 4uuiall 4 3al) LMAY V¢
from the inner cell mass of a blastocyst, an early—stage preimplantation embryo
polymerase chain reaction (PCR) is a process used in molecular ) Juluiall jhsadsd Jelis Vo
biology to amplify a single copy or a few copies of a piece of DNA across several orders
of magnitude, generating thousands to millions of copies of a particular DNA sequence
Southern blot is a method used in molecular biology for detection of a) ‘._ﬁa‘,.'\.ﬂ\ Cmagall VA
specific DNA sequence in DNA samples. Southern blotting combines transfer
ofelectrophoresis—separated DNA fragments to a filter membrane and subsequent
fragment detection by probe hybridization.

Reverse transcription polymerase chain reaction (RT-PCR)) S Jedediall e gl Jo Ll frud use VYV

is one of many variants of polymerase chain reaction (PCR). This technique is commonly used in
molecular biology to detect RNA expression,
western blot (sometimes called the protein immunoblot) is a widely used analytical ) dué dahl VA

technique used to detect specificproteins in a sample of tissue homogenate or extract
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Immunofluorescence is a technique used for light microscopy with ) ielall  claagliva
a fluorescence microscope and is used primarily onmicrobiological samples.

The enzyme-linked immunosorbent assay (ELISA) is a test that uses ) aiiyL ladjall (asdll A
antibodies and color change to identify a substance

Meganucleases are endodeoxyribonucleases characterized by a large ) lase DSy i) A
recognition site (double—stranded DNA sequences of 12 to 40 base pairs) ; as a result this site
generally occurs only once in any given genome

Transcription activator-like effector nucleases (TALEN) ) cuaivall (pISs aniiy dguudd) ndiial) feol) AY
are restriction enzymes that can be engineered to cut specific sequences of DNA. They are made
by fusing a TAL effector DNA-binding domain to a DNA cleavage domain (a nuclease which cuts

DNA strands).
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Human serum albumin is the version of serum albumin found in ) (gl CaslY) Jaa AY
human blood. It is the most abundant protein in human blood plasma; it constitutes about

half of serum protein. It is produced in the liver. It is soluble andmonomeric
Factor VIII (FVIIl) is an essential blood— Antihemophilic factors— aall Jalail salaa Jalge A
clotting protein, also known as anti-hemophilic factor (AHF). In humans, factor VIl is
encoded by the Fg8 gene.[lll2] Defects in this gene results in hemophilia A, a recessiveX-

linked coagulation disorder
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Gene therapy is the therapeutic delivery of nucleic acid polymers into a patient's ) =l el Al
cells as a drug to treat disease

The term somatic is often used in biology to refer to the cells of the body in ) 4.aual daual) A1
contrast to the germ line cells which usually give rise to the gametes (ovum or sperm).

germline in a multicellular organism is that population of its bodily cells ) 4.agiall Ao A AV
that are so differentiated or segregated that in the usual processes of reproduction they may pass
on their genetic material to the progeny

severe combined immunodeficiency (X-SCID) is an immunod) 5304 drasall duwiSall dcliall ali AA
eficiency disorder in which the body produces very few T cells and NK cells. In the absence of T
cell help, B cells become defective

Alipogene tiparvovec (marketed under the trade name Glybera) is a gene )(cpagd) ddgd lug) cpall A4
therapy treatment that compensates forlipoprotein lipase deficiency (LPLD), a rare inherited
disorder which can cause severe pancreatitis

spaced short palindromic Clustered regularly inter) aUsiily 4, gliial) 530 Lilal) §ymadl) dlaadl gaad S5 4+
repeats (CRISPR,)are segments of prokaryotic DNA containing short repetitions of base

sequences. Each repetition is followed by short segments of 'spacer DNA" from previous

exposures to a bacterial virus or plasmid
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Transhumanism (abbreviated as H+ or h+) is an international and - _Jluiy) Jgadl) 4
intellectual movement that aims to transform the human condition by developing and
creating widely available sophisticated technologies to greatly enhance human

intellectual, physical, and psychological capacities
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 Cudigh g i3 M&Muﬂ\ LAY (ha o8 Adwssl) dua ) ddukal) | cpuial) GaY c;\é‘ggﬁ J<ay glﬁ\ (Icm) PIERK!
blastocyst is a ) (.Jilue Besles ciigad AsSsiadl aub dgaally (ualead) Ad)al AN Ak Jusy 138
structure formed in the early development of mammals. It possesses an inner cell mass (ICM)
which subsequently forms the embryo. The outer layer of the blastocyst consists of cells
trophoblast. This layer surrounds the inner cell mass and a fluid—filled collectively called the

cavity known as the blastocoele.

A prokaryote is a single—celled organism that lacks a membrane-) (il gy skl ey

bound nucleus (karyon), mitochondria, or any other membrane-bound organelle
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green fluorescent protein (GFP) is a protein composed of ) wasy) Sl gl 4t
238 amino acid residues (26.9 kDa) that exhibits bright green fluorescence when exposed

to light in the blue to ultraviolet range
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Promoter bashing is a technique used in molecular biology to identify how certain ) zgall 28 40
regions of a DNA strand, commonly promoters, affect the transcription of downstream genes.
Under normal circumstances, proteins bind to the promoter and activate or repress transcription
Growth hormone (GH), also known as somatotropin (or as human growth ) dull gaill Ogap 41
hormone [\GH or HGH] in its human form), is a peptide hormone that stimulates
growth, cell reproduction, and cell regeneration in humans and other animals

Tryptophan (abbreviated as Trp or W; encoded by the codon UGG) is an ) glagill Jia clesall 4V
a—amino acid that is used in the biosynthesisof proteins.

Chymosin or rennin is a protease found in rennet. It is an aspartic endopeptidase ) (pusasll 4A
belongs to MEROPS A1 family.

biofuel is a fuel that is produced through contemporary biological processes, such ) ggall 1g3gll 44
as agriculture and anaerobic digestion, rather than a fuel produced by geological processes such
as those involved in the formation of fossil fuels, such as coal and petroleum, from prehistoric

biological matter
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Biomining is an approach to the extraction of desired (gguall (padll V.o
minerals from ores. Microorganisms used to leach out the minerals, rather than the
traditional methods of extreme heat or toxic chemicals, which have a deleterious effect on

the environment
Amflora’ is a genetically modified ) (b\,lu\) aub cigpally Wihy Jaall (ubladl (e goi Ve
potato cultivar developed by BASF Plant Science. ‘Amflora’ potato plants produce

pure amylopectin starch that is processed to waxy potato starch
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Pharming, a portmanteau of 'farming’ and "pharmaceutical’, refers to the use ) a3l V. ¥
of genetic engineering to insert genes that code for useful pharmaceuticals into host
animals or plants that would otherwise not express those genes, thus creating
a genetically modified organism (GMO). Pharming is also known as molecular

farming or biopharming
Drought tolerance refers to the degree to which a plant is adapted ) ciliall mald V¥
to arid or drought conditions. Desiccation toleranceis an extreme degree of drought

tolerance. Plants naturally adapted to dry conditions are called xerophyftes.
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Biodiversity, a contraction of 'biological diversity," generally refers to ) ‘ﬁjjﬁ,m goiill Vg

the variety and variability of life on Earth.
BioArt is an art practice where humans work with live tissues, bacteria, living ) (g ¢ V10
organisms, and life processes. Using scientific processes such
as biotechnology (including technologies such as genetic engineering, tissue culture,

and cloning) the artworks are produced in laboratories, galleries, or artists' studios
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Genetic engineering, also called genetic modification, is the direct) 4d)gll duyig 1.1
biotechnology. It is a set of technologies manipulation of an organism's genome using
used to change the genetic makeup of cells, including the transfer of genes within and

across species boundaries to produce improved or novel organisms
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B-Carotene is an organic, strongly colored red— — (34 Cliua @3 4y gae 3ale) (g \S G Sy
pigment abundant in plants and fruits. It is a member of the carotenes, which
are terpenoids (isoprenoids), synthesized biochemically from eight isoprene units and thus having
40 carbons. Among the carotenes, -carotene is distinguished by having beta-rings at both ends
of the molecule. B-Carotene is biosynthesized from geranylgeranyl pyrophosphate

Wil (e b Jualaal) Gans A g (Gda 2wa) AT s V0 A
Bacillus thuringiensis (or Bt) is a Gram—positive, soil-dwelling bacterium, used as a biological
pesticide. B. thuringiensis also occurs naturally in the gut of caterpillars of various types
of moths and butterflies, as well on leaf surfaces, aquatic environments, animal feces, insect-rich
environments, and flour mills and grain—-storage facilities

The insecticide kills insects that eat the plants, but is harmless to people - 3.#3‘;4& Glasal Y 04
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A genetic disorder is a genetic problem caused by one or more - 4,y clhha) VY.
abnormalities in the genome, especially a condition that is present from birth (congenital). Most
genetic disorders are quite rare and affect one person in every several thousands or millions

Gene therapy is the therapeutic delivery of nucleic acid polymers into a - = gdadl YW
patient's cells as a drug to treat disease
the genome is the genetic material of an organism. It consists - (asual)) 7= GElE VY

of DNA (orRNA in RNA viruses). The genome includes both the genes and the non-protein-

coding information of the DNA/RNA

Biotechnology is the use of living systems and organisms to develop or — 4 sall Laglggill Y)Y
make products, or 'any technological application that uses biological systems, living organisms
or derivatives thereof, to make or modify products or processes for specific use

Molecular cloning is a set of methods in molecular biology that are used to - fjal) & ludiuy) V1 £
recombinant DNA molecules and to direct their replication within host organisms assemble

A nuclease is an enzyme capable of cleaving the phosphodiester bonds between - ;LS aji 1Yo

the nucleotide subunits of nucleic acids
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homologous recombination to Gene targeting is a genetic technique that uses — ciliall Gilagiu) Y 11
gene. The method can be used to delete a gene, remove exons, add a endogenous change an
gene, and introduce point mutations

Homologous recombination is a type of genetic recombination in ) ‘_,Ld\ il sale) 1Y
which nucleotide sequences are exchanged between two similar or identical molecules of DNA.
Anexonis any part of agenethat will become a part of the final) cligusyl VYA
mature RNA produced by that gene after introns have been removed by RNA splicing

genetically modified organism (GMO) is any organism whose genetic material ) Lij,5 Jaa ol V)4
has been altered using genetic engineeringtechniques

Genetically modified crops crops are plants used in agriculture, ) L) g Adanal) Jualaall VY.
the DNA of which has been modified using genetic engineeringtechniques. In most cases,
the aim is to introduce a new trait to the plant which does not occur naturally in the
species. Examples in food crops include resistance to certain pests, diseases, or
environmental conditions, reduction of spoilage, or resistance to chemical treatments

a genetic hybrid carries two different alleles of the same gene) (pagi ' Y)
( RNA i DNA ) Cilijall (gg5il) (aand) VY
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Micro-encapsulation is a process in which tiny particles or droplets are ) dgdy s VYY
(surrounded by a coating to give small capsules, of many useful properties
Vitro fertilisation is a process by which an egg is fertilised by - il ga adll) VY ¢
sperm outside the body: in vitro('in glass'). The process involves monitoring and
stimulating a woman's ovulatory process, removing an ovum or ova (egg or eggs) from
the woman's ovaries and letting sperm fertilise them in a liquid in a laboratory. The
fertilised egg (zygote) is cultured for 2-6 days in a growth medium and is
then implanted in the same or another woman's uterus, with the intention of establishing
a successful pregnancy.
Polyploid cells and organisms are those containing more than ) 4s.all iuall sms sab vye

two paired (homologous) sets of chromosomes.
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cloningis the process of producing similar populations glaiiay) VYR
of genetically identical individuals that occurs in nature when organisms such

as bacteria, insects or plants reproduce asexually

Stem cells are un differentiated biological cells that can differentiate - 4.ciall LMY VYV
into specialized cells and can divide (through mitosis) to produce more stem cells.
Synthetic biology is an interdisciplinary branch of biology and - 4clh.ay) clal) als VYA
engineering. The subject combines various disciplines from within these domains, such as
biotechnology, evolutionary biology, molecular biology, systems biology, biophysics, computer
engineering, and genetic engineering.
Al OIS Aisaall LAY ga audh J<a Al o e A £ 169 of o) (il ¢ya L) ol) Balall aladiad o5 13) Y ¥4
Cisgenesis is a product designation for a category of genetically - (‘i) gl

Ca

engineered plants. A variety of classification schemes have been proposed that order genetically
modified organisms based on the nature of introduced genotypical changes, rather than the

process of genetic engineering.
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The Virtex series of FPGAs are based ) (Virtex Family of devices) (u<iyé 4s gaza (30 palic V¥¢
on Configurable Logic Blocks (CLBs), where each CLB is equivalent to multiple ASIC
gates (application-specific integrated circuit) Each CLB is composed of multiple sl/ices,
that differ in construction between Virtex families. An ASIC (application-specific integrated
circuit) is a microchip designed for a special application, such as a kind of transmission
protocol or a hand-held computer.

Gene expression programming (GEP) for the ) augasty) Jilsall asematl ) ) maliyg VYo
design of electronic circuits

Yt



Cldal Aulgy (el Abeal) Aadll (V-¥) (7Y Jlug) aaee cibidiia Jail WIAT) a3
(¥=Y) Jsaadl addll g Al ) aaed) Jugad Jalea yadu Eua) dalg 7 iy

(FA = ¥) JSal b 5l ABblgia B (Y4 — ¥) JSa)

|t |]un.- |l. |||.||:' I.'I' w ||l.||.- 0 :
[NULL] [NULL] (HC)(O)

Input Resources Basic Logic Cates 2-1 moaltiplexer

Byl b adal) g lgdf (Yo — ) JSad)

Aol ilpal) ST (e daly y gag Auald daana B3 g4 dlial multiplexer (MUX) (o) sva cilidtia { ¥4
Al Aaliil) b Laladiu
Yy



agusa Sl B Lulad) il ol Wk Snl) JalES o8 (V — ) Jgaal)

Gene Value Gate Function
\- A&B
Y- A&B
- A& B
£ ANB
°- A|B
1- IA& !B
V- IAAB
A- 1A
4- A|'B
Voo B
VY- IA|B
VY- IA| B

Tl Alaal) ¥ VA = ¥
QDY) Alec o

JUEEN) Alas 3 (YY) - ) Jsd)
b el Al aleil Adal) Gl lEl et qulal) A JUEEY) Al
Ol O g LAY Al oS Nl Gaad HLad Aty (JUEEY) Ales oL (B lanal) da) slsal
Jadh (ud (JUEDY) dales A (4 - Cpita IS L) (Sa af Lol alag il

YA



30 Lusss Ml g Fan agaliiia Juall) A aguillgy cptsaad) (it ¢ld Cansal) ¢piilsl)
ols i ot e ity Tl ol of s sl cliall Bliay) e 13
(FY - ¥ ) JSall (FY -F) Al B Al pabiad) Cua e 5681 Analedd

JUEY) Dl il

o Q

@_,-., o

@ © 0
ofooloX X

JEEN) dlas 32y (Y'Y - ¥) J)

o5l Galll) (Y¥ - ¥) Jei)
LaS il ald] b ) Adaal) ¢ g3 cilbles A dlia chaaf gl 33n b
Ladie cdobyhaoade ) jgady b (¥ A pdl) 5 add) aaad ((YY - ¥) JSalb agae s
Bl Gl jeatl) day 4df Cun (Ligil b il iad Apdad) Saal) (B sadl) iy

AR



Lleal) Ldasaall & 5ydlall oda (< Y caag llily ¢ ) B Jadd Saaly dulgy g
(Ve - F) JSAdl miage ga LS §yakl) 3ol o 4l

sadl) B (Te - ¥) Jed
AT 8GRI Fulanl) A By 1) Wpagaly b (81 o b st wand o
) Wpgaty (3B gl e Bl JLER) Al (WO - ¥) JSAIL paage b LS bl
paic CuilS 1Y) (ddyh e saie JAN ) Wyugad Al Addyla sade CuilS 1Y) (Bauia odde
101 Kl Sl eaY) JaSiuad chalall s3gd + Bdla o 1) apsoad oy iyl
Basdall e LA Mg Layy Alaal) 038 A oYl gl

) gadll (Yo . ¥) JS&

YY.



rdaidal) (uld o

) EDAL (e qagbaall (ghaial) daayi A skl g pilsall elal LS 13 La jLEAY
2o i) Ajliag Al MA (e Al JLIA) IS Jaidd Gk 8 (FRadyy sl
Aty Al aes Cile Jaidy () culd) Jalaal) A 4 gllaal) Cailagl
Ly (A sl ilsil g gana o pial) Tpml) (ALl (ubudlS pakiuns s ciingd
Bl g Auia) duajlgad) Aaidla gf ABLAN (ulifaS Lgaladin af ducilial) B all Laulia
daa)lgal o2 B . Aaidla yliaiy cdysllaal) Cillaglls aLAL cyy gt AN Syall i (g Al
AL (e Ao ganal § g2 pall zilsil) aa IS ailgil) aran Aijliag capludl) 138 aadi
oe Adlida olsl) Byl ilsi ) il daly gl dlia IS 1Y (Jgaadl A dasaual)
OsSi Ladie L JLAY) 1agd dpaaa e Byilall cailliy Jlie) (e af)l) Ao Ay gllaal) dasdl
cile ) ALl 0 Aadlal) dad ddla) 5 o5 gapal) iledll ) A gluia gilsill £ sana
(b Aadiidl) ylsall ke (b GBI Lad JLasY) b MG o) el didl) Gae
dadlall Ay o Cua (Aaddieal) (ghaiall cilblg e ) pedd Al sda Ay 3404

: AL Aslg)

FfitNk=-* (Y -7) dalaal)

A bitwise logical expression also called a masking expression is a logical operator ) culd) Jaleal) Y ¥V
operates on individual bits within integer, real, Cray pointer, or Boolean operands, giving a result
of type Boolean. Each operand is treated as a single storage unit. This storage unit is a 64-bit
word on UNICOS and UNICOS/mk systems; it is a 32-bit word on IRIX systems. The result is a
single storage unit. Boolean values and bitwise logical expressions are contrasted to logical values
and expressions.

Polylactic acid (PLA, Poly) is a biodegradable thermoplastic aliphatic— <Lilll (aes VYA

polyester derived from renewable resources, such as corn starch (in the United States and
Canada), tapioca roots, chips or starch (mostly in Asia), or sugarcane (in the rest of the world).

In 2010, PLA had the second highest consumption volume of any bioplastic of the world
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Escherichia coli (E. Coli) bacteria normally live in the intestines ) aj.[;if/gé 8ydiiall LSl Y £
of healthy people and animals. Most varieties of E. coli are harmless or cause relatively
brief diarrhea. But a few particularly nasty strains, such as E. coli O0157:H7 can cause
severe abdominal cramps, bloody diarrhea and vomiting.
(Argom T9002 device) ddla clagiea o Ciisl aga)f Sl V€Y
The 17101 genetic circuit. Loss—of-function mutations and ) 4slll 4d)el 58 yvev

evolutionary stability dynamics
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Ol ehal Ao AN Jadly Lualad daglsn dadiy el addiug 4l Ls”m
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Inducible promoters are a very powerful ) (e g 2 o ) ol doaiil) e dima Jalye PLRUIET) o
ably linked to them can tool in genetic engineering because the expression of genes oper
be turned on or off at certain stages of development of an organism or in a particular

tissue.
In genetics, a promoter is a region ) <luall Fwdl [ L_gll\ ool paaal) (e Adhia 7.Y) zall Veo
of DNA that initiates transcription of a particular gene. Promoters are located near the
transcription start sites of genes, on the same strand and upstream on the DNA (towards

the 5’ region of the sense strand). Promoters can be about 100-1000 base pairs long
A ribosomal binding site (RBS) is @ ) {458 (e goiall cilafipulSeill Judd o (RBS) Jlaguguy dayy adiga V€7

sequence of nucleotides upstream of the start codon of an mRNA transcript that is responsible
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for the recruitment of aribosome during the initiation of protein translation. Mostly, RBS refers to
bacterial sequences

BioBrick parts are DNA ) Ll adall aiy) aend g (3053 M) Goail) paaall Jodudy lipsn shal VeV
sequences which conform to a restriction-enzyme assembly standard.[!!”] These building blocks
are used to design and assemble larger synthetic biological circuits from individual parts and
combinations of parts with defined functions, which would then be incorporated into living cells
(scar sequence) dihiall adualy jual Jeabed Y €A

The green  fluorescent protein (GFP) is) ¢ladll 4,0l  cliggud  Jubal V€4
a protein composed of 238 amino acid residues (26.9 kDa) that exhibits bright

green fluorescence when exposed to light in the blue to ultraviolet range
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Artificial gene circuits have been proposed to be 4 gl 4 gall 4.5}yl gal) dria Vo
embedded into microbial cells that function as switches, timers, oscillators, and the
Boolean logic gates. Building more complex systems from these basic gene circuit
components is one key advance for biologic circuit design and synthetic biology.
However, the behavior of bioengineered gene circuits remains unstable and uncertain. a
nonlinear stochastic system is proposed to model the biological systems with intrinsic
parameter fluctuations and environmental molecular noise from the cellular context in the
host cell. Based on evolutionary systems biology algorithm, the design parameters of
target gene circuits can evolve to specific values to robustly track a desired biologic
The fitness function is selected to be function despite intrinsic and environmental noise.
inversely proportional to the tracking error so that the evolutionary biological circuit can
achieve the optimal tracking mimicking the evolutionary process of a gene circuit.
Evolutionary algorithms can design electronic circuits that conventional design methods
cannot, because they can craft an emergent behaviour without the need for a detailed

model of how the behaviours of the components aect the overall behaviour
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