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Binary numeral system Used internally by nearly all computers, is base 2. The two
digits are "0"and "1" expressed from switches displaying OFF and ON respectively.
Used in most electric counters. Polynomials sppear in meny sreas of mathematics
and science. For example, they are used to form polynomial equations, which
encode & wide range of problems, from elementary word problems to complicated
scientific problems; theyare used to define polynomial functions, which eppear in
settings ranging from basic chemistryand physics to economics and social science;
they are used in calculus and numerical analysis to approximate other functions. In
advanced mathematics, polynomials are used to construct polynomial rings and
algebraic varieties, central concepts in algebra and algebraic geometry. Position
Independent Code Dynamically linked libraries (.so under Unix, .dll on Microsoft)
code cannot use static addresses internally because the code may appear in
different places in memory in different situations, DNA has this too, where it is called
transposing code’: Nearly half of the human genome is composed of transposable
elements or jumping DNA. First recognized inthe 1940s by Dr. Barbara McClintock
instudies of peculiar inheritance patters found in the colors of Indian corn, jumping
DNA refers to the idea that some stretches of DNA are unstable and "transposable,”
ie., they can move around - onand between chromos

Quaternary is the base-4 numeral system. It uses the digits 0,
1,2 and 3 to represent any real number,

Four is the largest number within the subitizing range and one
of two numbers that is both a square and a highly composite
number (the other being 36), making quaternary a convenient

choice for a base at this scale. Despite being twice as large, its

radix economy is equal to that of binary. However, it fares no
better in the localization of prime numbers (the smallest better
base being the primorial base six, senary).
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ONA 15 not "coded.” DNA Is the “code™ — think of 2 DNA molecule a3 a digptal memorny device just lie a
USE drive (Mo exampie), DNA stofes & sequence of binary dgits (bits, reros and ones), but instead of »
pure bmary code (base 7), ONA uses » guaternary code (base d)

The bases — T, C_ A, and G = represent O, 1, 2, and 3, respectively, which in binary code is 00, 01, %0, and
1 1t “orly 10 happened™ that evoluton opted for devices other than transistors to 6o the storing the
rucleodases.

Below are the 64 possible DNA “triplets” (or “codons”), from 000 (TTT) to 333, (GGO), Each tripletis a
bit string — 11T = 3 = 30 we could also say that Life is based (no pun intended)
wpon a binary system.
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Computers work with (Uses) the code stored in their electronic memory devices.
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RMA STUCTUNES work with [Uses) The CO0e S10red ) DNA mermicy Gevices S0, # By Theg $houhd e Caled
8 COMPUten,” A i3 The mary BNA Sruttures, working 1009ther, That poriorma the “Computing™ (tut only & &
MoAety ANBMGLTA Y]

ONA i (most of the Lima) “resd-crdy * Thae imspe Delow whows 10me of the magec of RNA werking with DNA
to extract copies of geres stored in DNA and Uting these, the RNA procesds 10 synthasire protens (or
other ANA structures), 33 Gclated by the binary code stored n the (pre grocessed. “edited” by yet other
RMNA structres) gene copes

o o aph Ifted from
W DIGIODIL BLOCP COM  DIOE Protein Synthesit vi Protein Production. (Imape CoOpyrght © 2007
Terese Winsiow)

sdaa=Jl & aJ)

While there are 64 possible ways to combine four
bases into groups of three, called codons, the
translation process uses only 20 amino acids. To
account for the difference, multiple codons
transiate to the same amino acid. Leucine, for
example, can be encoded in Six ways.c:<

HMEALTI & AMEOICIMNE

A hidden genetic code

Researchers identify key differences inm
seemingly synmnony rmous parts of the
sStructure
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Synthetic blological circults are an application of synthotic
biology where bioclogical parts inside a coll are designed to
peorform logical functions mimicking those observed in
eloctronic circuits. The applications range from simply inducing
production to adding a measurable eloment, like GFP, 1o an
existing natural biological circuit, to implementing completely
new systems of many parts. |7}

The goal of synthetic biology is to

generate an array of tunable and

characterized parts, or modules,

with which any desirable synthetic

bioclogical circwit can bo casily

designed and implemented. ¥}

These circuits can serve as a

meothod to modify collular

functions, croato coliular

responses 1o environmental

conditions, or influence celiular development. By implementing
rational, controllable logic elements in cellular systems,
resecarchers can use hving systems as engineered “biological
machines™ 1o porform a vast range of useful functions. ")

Basic modular design for gene-circuit engineering

| Ty

Cells designed for programmed functions: genetically engineered
cell circuits custom designed via methods in synthetic biology, in
comparison to electronic circuits (via Trends in Microbiology 2012).
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Gene circuit

Potential uses of gene-circuit engineering

Hypothetical uses of synthetic gene circuits: a) chemical production
(a non-toxic alterna to diesel) b) gene therapy (early detection to edit
genetic anomalies in disease) ¢) engineering therapeutic gut bacteria c)
smart plants that sense environmental cues and implement responses (via

L hods 2014).

Gene circuit
Ploneoering proof-of-principle gone clrcults
engincerod

Applicatiome of grae cirvuit cmpines rtom: oo ey iog peem o ol

Pt i ke opplie st mams W h o mt Pard Ko o e » sxhmvwad = Car
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Neurodegenerative Diseases
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Cognitive Function l Neurovascular Engineering
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Bacteria use adaptive immune systems encoded by
CRISPR and Cas genes to maintain genomic integrity
when challenged by pathogens and mobile genetic

elements'3, Type  CRISPR-Cas systems typically

target foreign DNA for degradation via joint action of
the ribonucleoprotein complex Cascade and the
helicase-nuclease Cas3*?, but nuclease-deficient
type I systems lacking Cas3 have beenrepurposed for
RNA-guided transposition by bacterial Tn7-like
transposons®”’.

Free four article collection: Human genome
editing is here. How should it be governed?
included: “Using the 4-S Framework to Guide
Conversations With Patients About CRISPR.”

g2

AMA-ASSN.ORG
Human genome editing is here. How should it be

governed?
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Gene-Editing Advance Puts More Gene-
Based Cures Within Reach

pegRNA
P

Reverse
transcriptase

Beam Therapeutics is developing gene editing
tools based on a new technique called base
editing. The enzymatic approach doesn't make
double-stranded breaks in DNA. Instead, it
induces chemical reactions to change the
sequence of the genetic alphabet -- A
(adenine), T (thymine), C (cytosine), and G
(guanine) -- one letter at a time. Base editing
can make A-to-G edits, C-to-T edits, G-to-A
edits, and T-to-C edits.
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Efficient, continuous
mutagenesis in human cells
using a pseudo-random DNA
editor
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Induced pluripotent stem cells (iPS cells or
iPSCs) are a type of pluripotent stem cell that can
be generated from adult somatic cells such as
skin fibrobalsts or peripheral blood mononuclear
cells (PBMCs) by genetic reprograming or the
'forced" introduction of reprogramming genes
(Octd, Sox2, KIf4 and c-Myc).

AnPS, or intrusion prevention system is used in
computer security. It provices policies and rules
for network traffic along with anintrusion
detection system for alerting system or network
administrators to suspicious traffic, but allows
the administrator to provide the action upon
being alerted.
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CAR T Therapy: Treating Cancer
with Engineered Cells (with
Podcast)

How CAR T Technology Works

Chimeric Antigen Receptor (CAR) T cell therapy involves using patient's own cells as the source of
treatment. Cells are harvested from the cancer patient, engineered and turned into CAR T cells,
and then transplanted back in the patient, killing their cancerous cells.

Volume 27 @



Prof. Dr. Kkalil Elkhalatawy

#o.725 —~ Mar. 2020

Yo

C 210 protem wrands
DNA_ Then s Puste RNA
tests ; foe & matihing
reguenie snd bets £ e |
S
4 -
>
N

C2sD mabes s
Sraiie - s BT S
ot i e Lar get
oA

The DA
reresied by other
enryres The
AP o g a

» target

Volume 27



ONA is the CODE (4 digit computer)

Future of Arab Education

Volume 27

™

C CGTTAGAC >
CCOGCAATCT

Al )

HOME / CALIFORNIA MAGAZINE [ WINTER 2019

Meet CRISPR: Humanity’s Shiny
New Tool

A technology we took from bacteria is poised to
transform our world.

Human Genome Editing Road to creation of Metahumnans

Human Genome Editing: Road to creation of Metahumans

The torm metahumard/ suser Pramans & probaliy more of & myTecal tlorm Dut has
NOw DECOMme & reguiar DaM Oof Our everyday Me and s ussally called YO descre
Pumans or peopie with exceptonal physical strength and mertal capabdfes
SCOIEC workd DRCRED Dy VENOuS GOvErTETRrES Snd DOVEle CrparLIatOons have
been workng for creatsons of swuch human Dengs maindy for mdtary purposes But
SOO3 resulin were rarely ObServed. it seemed 10 De an IMposatie g “The
creation of supor humars” wal now The recortd armval of CRISPRICASO and s
use In vanous Bving Derng with high success rales has revived Tw hope of
OB B SUDET PLATENS —Mamans which will Do mImUNe 10 MRS JEretc
dmorders. will harve exceptional phrysical strength,. high endurance and extrermely
gy 1Q level. Expenments have teen conductied by vanous resesch groups
from across the giobe with Chinose scentists leadng the race. A clam was made
Dy Chereso resoarchars in 2015 that they have gonotcaly 300 DUman oMty o
GANOMme 10 Mmake & resstacd 1O Cean QENetc GRordens Dt T embryos were
POt QOOd SNoUGH 50 Survive. Untll now Pwre had Deen Mmany ups 8nd Sowes N
use of CRISPR for Pasman gene ediing Dut & recent announcement by & Creneses
soerdat narmed He Jarku” has Completely Changed everyTeng
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