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mMRNA is a single—sﬂ'anded molecule of RNA +that

mK N A corresponds to the genetic sequence of a gere, and is
reod by a ribosome in the process of synthesizing o
protein.
An arH-iloocly is a blood protein produced in response to MUTAT'ON A mutation is a mistake or a change in a living thing's DNA
ANT'BODY and counteracting a speciﬁic antigen lay comloinina N | |
chemically with substances the laody recognizes as adlien, A Plasmld i5 a genetic structure in a cel that coan
such as bacterio, viruses, ond foreign substonces in the P I_ ASMID replicate independently of the chiromosomes, typically a
blood. small circular DNA strand in the cytoplasm of a
Antigen is a toxin or other Poreian substance which bacterium
ANT'&EN induces an immune response in the loooly, especially the Proteins are mode up of molecules called amino acids.
production of antibodies. P ROT El N Amino acids consist of atoms of carbon, hydrogen,
DN A DNA is the material that carries all the information about oXygen n1+r*oaen, ChiElCeuiu g ot
how a living thing will look and Function. e £ o - . o ,
Enzymes are important substances made Iay the cells of RECOS?\‘?ANANT Z:;aniior:;naan : inser’rina Thc;f:uijfo arc::; + clarﬁz;:\n

ENZ_YME_ plants and animals. They are catdlysts, or substances

. _ . Producee new genetic combinations that are of value
that control how qulckly chemical reactions occur. TECHNOLO&Y Yo science, medicire, a ﬂri e anatin dusﬂry."

Genes carry the information that determines your traits

h ti £ duci duplicati r
6" ENE which are Features or characteristics that are Pas;ed REPL'CAT'ON ;Ni aoc; I;T\j:r process of reproducihng of dipleatng ©

on to you - or inherited - From your parents.

R N A RNA stands for ribonucleic acid which is a long, single-
GMO stands For ‘genetically modified organism’ Organisms stranded chain of cells that processes protein.
6[ M c)9 ar‘e' Flan-fs,ammals, bacterio, 'or' viruses, and ﬂen§+|cally | . |
modified orgonisms are orgonisms that have had their DNA 5P|KE Spike protein is a protein +ha+£f—orm9 a Iargi s+ruc;ure
changed using science. PROTE'N khown as a spike projecting +rom the surrace ot an

ehveloped virus
Hheredier, the sum of all biological processes by which

HERED'TY particular characteristics  are traonsmitted From Vaccination is the injection of a dead or weakened
Paren’r; to their oPPsPring. \/ACCINAT'ON or'aanism that Forms immuni+y aaains+ that organism iN
The | o | I o fhe body.
e immune system's way o rotectin e bo
|MMUN|TY S inﬁeczrious diseasz P E Y A vector is a DNA molecule (+ypica\|y a plasmid or virus)
J ‘ \/ECTOR that is used as a vehicle to deliver a speciﬁic DNA

segmenJr into a host cell. e



e @ grom of DNA holds the equivalenJr of

,pagc]na-ﬁna humah An organ is a collection of tissues
body. No wonder our that 9+r'uc+ur'ally form a 700 +er'aby+es O—p iﬂPOYTﬂG'HOI’I.
body is one of the Functional unit specidlized in @ There are 24,000 genes inside humaon DNA
Finest or'aanic;aﬁor\c; Per?ormina a particular Function.
of Iivir\ﬂ matter. Your heart,

Kidneyc; and lungs are examples of
Cells are the

the basic unit of life. The
hucleus of the cell

OF@OI’IG.

contains chromosomes

which are made up of

DNA:

An organ system is a biological Tissue is a group of
9y9+em conc;ic;ﬁna of a group of cells with a similar Hey there, | am dna. | am +the soul ofF
organs that work +oge+her to structure and every oraanism | am the ohe who

/ ¢ . PerPorm e ore Functions. Punchionina +oae+her maok.es you look. similar to your

\
-
What is csyn+he+ic ) Each organ has a specialized role in a as a uhit. Par'erﬁ-s. | store a lot of info. | am

plant or animal body and comprises ex+r'emely imPor'+an+ because | have
distinct tissues. control of your behaviour, actions,

bio\o?y?

It is a tield of science that

involves redesigning

and iden+i+y. These days i am Iaeina

organisms For useful

modified by the human For uselful

purposes by engineering
their genetic code to have

PUY‘POGBG.
4' hew abilities.




Hey Friends,

'm Rinku

I'm gohna share my 9+ory

with you all.
Before that, Il introduce
other characters of my
9+ory.

First, | will tell you what a

Oh dear you are virus is When it enters your

having symptoms ok body. Speciﬁically, in your

a viral infection. We cells, the virus gets the
should visit the power to increase in number
doctor soon. loy killina the host cell.

Oh how cool. | never
expeched that such a tiny

) . ) creature which is not even
viral infection?

What is that?

capable of survival outside
our Ioody..when entering the

cell can cause such a

Pandemic.

let's go to
the doctor

aond u know | am the one

totally responsible For this.
| am enclosed within the
virus covered by protein
(spike).

don't Flatter your;el?..
Everyone knows how
imPor+an+ | am in conserving

ond passing on heredHary
inFormation from parents of coursel | am more
to their chidren. active than my younger
brother DNA. | can
modify and change

myc,:el«C Lrom time to time
(mutation).



B - e W
— > .- g
Y | @ .

To Pr‘ocluce

-

Recombinant vaccines,

Dear,you have goJr commoh These alayc; with the help

come here we use the 3ene+ic material The Plasmid = Pu+ back &g

of the the virus itselt to bacterial cell thereby

viral infFection. Don+ wortry | of genetic engineering we

will give you medicine.Since 1t dear _I wil To Pr'oaluce vaccines, we are able to make very
explain u make use of the effective vaccines

components of the virus Have a look. here:

X Spike Pro’rein helps the

makina a recombinant
is the Pandemic time it would

The gene Produced HB bacterial cel

virus surface protein Y
Recombinant vaccines antigens are isolated

Recombinant DNA iso Cells mu”"P'Y in
made by joining two Fermentation tank

be better if you get

vaccinated.

\/{rus to invade host cells

—(:r‘aamen'h;
\
J ~
mMRNA of the Gpike\ \ Plasmid DNA Q
protein is develpoed iny S, - isolated Frrom
the lob which under ! g 3 Bocteria S
_ . ) = 2 — i w
translation machlner‘y I = =
con code For Spike i L @ O
| _ \ . -~ - The antigen is extracted and
I PFO+eII’19 ‘; -e” Use bacterial Plasmiol as vector to PuriPiecl and made into
make recombinant dna recombinant vaoccine.
These mRNA are made
Ne into Vaccined For Virus
h WOWwW so we cah cut yes dear. Not onI\/ For
As one get vaccinated, the introduced and modity any part covid vaccine but there
mRNA enters the host cell of DNA to cure many are many other
diseases riath ! aPPIicaJrions of 9yh+he+ic

Once the mRNA enters, the host biO\Oﬁy in medical Field -

translation machinery Forms the

identified by

— _~ immune cells and

/ Pr‘oduce antibodies
that bind to virus

Spike protein which is expr‘e%‘ed
oh the cell membrane
- : 8 j"é = ( and 9+oP their
Ohce our immuhe cells recoanize" \Q(\Y’ )| ' ‘R replication
N\ =
N\

these expre%ed spike protein, they

Pr'oduce speciﬁic antibodies against
the virus which can neutdlize it.




I
I '

Mom, where
are the seeds in the

grapes? They are
mis;inﬁ.

I
I m
GMOs? What

do you mean?

oh these
are GMOs

JEMOs are genetically modibied organisms. They

are modified at a genetic level
to bridge a few changes in their physical and
chemical properties. The development

of seedess gropes may octudlly date back to

Roman times, but in modern times the First
seedless table grape we can track wos
developed by Wiliom Thompson during the
Per‘iod From 1875 to 1900.

So can we make
seedless oranges

also?

oh yes we can.

such ones are ‘

available in the

morket too, THS reminds me
we heed to go to
the shop to aeJr a

Few things.




Feediﬂa the growing human population while

Preservlng the environment is a

major Problem Pacing societies across the alobe.

today various enzymes are used to
Y Y

improve the eﬁliciency ofF existing processes of

Food Pr‘oduc’rion, increase the quality

ond hutritional value of Proclucecl Food, and

generate novel Food Pr'oolchrs.

Mom | just saw a section

of Food stuff that says

" synthetically modified
foods" What

does that mean?

They also engineer traditional
producers of food ie.
aaricuH-uraI Plarﬁrs ond Farm
animals, to improve disease
resistance, environmental
tolerance, and food quoality

and yield.

wow that sounds
in+eres+inﬁ

Beta, you know these dayc; plastic waste
dispo«;al is Ioecoming a serious problem But
with the help of Synthetic biclogy we are able
to come up with plastic eating bacteria like
Ideonella sak.aiensis.

Such bacteria produce PETase enzyme which
degrade plastic. Further genetically enﬂineered
ones produce these enzymes more eP—PicienHy




APPLICATION OF
SYNTHETIC BIOLOGY

Synthetic Ioio\ogy will +ransform how we grow Food ,
what we eat, and where we source materials and medicines.
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Bio concrete is a type of concrete in which the £ A T :g-«;f_.ﬁ
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which secrete the components required to Jnieiiise foagi s
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This ‘microbial

aPProacln" has the potential For

mend cracks. selﬁ-heahna
long-lasting

crack repair that is rapid and active, and

also Prier\dly to the environmeri "*“'( :
/j:;’-/

HUUE'S INDIGO DYE

Now that your Favourite pair ok jeans is
eco-triendy, thonks to Huue's ekforts,
you can feel good obout wearing them
Further, bioenﬂineerir\a techniques oare
used to develop microbes that, like in
nature, thrive on sugar and produce dye

+hr'ouah an enzymaﬁc process.

Furthur, Iaioenaineer‘inﬂ technigues are used to develop microbes that, like

In hature, thrive on sugar ond Pr‘ooluce dye +hr'ough an enzymaﬁc process.

|4

VEGAN MEAT BURGER

To create a +ruly authentic Iauraer
experience, Impossible Foods readlised that

blood,
heme, is necessary. Alfter being severed,

speciﬁcally the iror\—conJrainir\ﬂ
the roots of some plants bleed soy
Ieﬂhemoaloloin is a protein that can be
enair\eer'ed into the yeast Pichia pastoris
in order +to give vegetarion lour'aer'cs a

more oauthentic  meaty Pavour and

aromas8.

PLASTIC-EATING BACTERIA

Polyethylene terephthalate (PET) seems to be a Favourite Food of
Ideonella sakaiensis. The bacteria were found to secrete two digestive
enzymes, which upon interaction with PET plastic, deg\mde the plastic
by cleaving the long molecular chains into shorter ones. Efforts in this
area ok study have included transtorming enzyme-producing bacterio,
ike E. coli intawRETase Factories through genetic engineering
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Synlaio word search

T ERGEENZYMESU BL EECEPTOR. . - :
S FRENTIZ ST CSURIUVI BACTERIA :
M EI NI ENREU ONTUDNA RNA 5
I NFECTIONTEGCNTCTC INFECTION : ;
TOPSCEEAECCTIMT CELL ;
PROTIENS
I I L OANTULTELUZPNT RECOMBINANT :
T T ANVEU ODTIULEANR DNA
T A S AT CREALI RNEA VIRUS
NTMLPEPTETILSTCSEBA ViS'CA'—EN
REPLICATIO -
C UI A ARECEUZPTUORSS N
IMDVESICLECTTIN VACCINE ACROSS DOWN
A I RETCABIMRUAT MUTATION 5. Created a plot to 1.Double helix of dna
I I RNOTITATCTILUEPEHTR PLASMID understand protein. 2. Complementary base pairing in dna double
CRRECOMBTINANTT 8. DarkLadyofDN'A hgllxofdna | |
9. Father of evolution 3.First observed dead cell under microscope first
10. Father of synthetic biology 4.Discovered jumping genes

6. Father of genetics @
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IMPORTANT DATES

Randy Rettberg 27 Februar‘y Bio+echnoloay day

‘Eﬁ'\!;gl i ]* | Principal Research Engineer‘,
' Biological En ineerinﬂ
MIT;President iGEM

An engineer who has worked for

ision 28 February National science day

21 March World forestry day

7 April World health day

April 24 Laboratory animal day
April 25 DNA Day

3 May international energy day

- —

techndlogy companies inclucling
Apple, sun and BBN, is the
Founder and director of the iGEM
compe-l'i-l'ion.

/4

Professor of Genetics
Harvard Medical School

He directs the evolution of
molecules, polymers, and whole
enomes to create hew tools
or r_egeneroﬁve medicine and

chemical Ioloproduchon.

22 May International day fFor Iaioloaical diver‘c:vH'y
| August World Breast Feeding Day

IO Auauer Biofuel day

& September The industrry day

Bioengineering, Stanford University

His research teams were the First 1o use

enetic logic amp\iPica+ion, rewritable DNA
goﬂ'a storage, standard biological parts
that can bé used over and over again, and
genome rePac+orinﬁ.

I7 SePJrember‘ International Micr'ooraanic;m Day

| October World donation day

N

Tom Knight
(Father of synthetic biclogy) got

3 October World Animal welfare Day
| December AIDS alay

T the bug For bioscience since he
= Director of Syl’l'l'heﬂc Bio\oay was a computer engneer at MIT.
Center MIT

His lab is working on putting together
enetic circuits o learn more about

3 December World conservation day

He founded the synthetic bio\ogy

T A e s 29 December International day for biological diversity

ow cells work and how they talk to compan ink.ao BioWorks
each other, and makinﬁ in vivc;/ biosensors, pany & 9 ;




