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BIO‘I’E(HNOI.OGY

° Bio’rechnulo?, s the branch of saence that uses I:‘w‘ng.
Organisms ells oy biological systems fo develop usefil pducts
such as:

= Medicines

= Vacanes

- Hosmones

- Enzgmes

| Historica BackeRound

® 6000 Bc: Fermentution used fo make brad, wine € curd
(anaent b:bfechnology)-

o 1676: Antonie Van Lleeuwenhoek discovered mrcmorgqmisms usrng_
a mrcmsmpe-

o 1796: Edward Jennes deveJuPed the fet vacine (Smallpox
vaccine).

o 1965: Glneﬂor Mendel ex]:lar'ned the laws of inhexsitance-
o 1964: Frednch [Miescher discvered DNA.
o 1226 : Alexander F]ami'ng disovered FRenicilhn  (Arst antibioht).

o 1953: Watson and (nck discovered the double heli stucture of

DNA.
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o 1973: Recombinant DNA fedmolag,y deve!oped bV Cohen £ 301{(‘!3’*

o 1992: First recombinant human insulin  ( Humulin) PfﬂduCPd using.
babrfechnologz,.

e 1490: Fist gene MW tnal conducted -
o 2003: Human Genome project fomp'E"Ed-

® 2020: mRNA vaccines (Iike COVID -19 Vacines) devefoPed usmg,
advanced blb‘fechno!ogg.

[Score_Of BrotechnoLocy

Blb’rechnoiogy has major shaPe in lelowmg, qreas:
(O Red /Healthcare Bnbivechnoloﬂ,y
@ Giren [ Agncutiural - Biotechnalogy
@ Whie/ Tndustnal Bihfechnofo?y
@ Blue / Maxine B!bﬁChnolog,y

(D) Rep BiotecHnoLosy

o Red broivdmolong deals with medica) © healthcare aPPIr'cahbns-
o I} is used for the prduction of vactines, antibighes, insulins,
hovmones € monoclona) anhibodies.
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@ Green BioTecHnoLOGY

®  (areen blbfechno!ogy 15 related to agpicutture ¢ plant saence

® B i used fo develop hf'g.h - yield , pest - resistant € disease -
tesistant Crops-

@ WmTe BioTEHNoWGY

® White blbiechnolow i used In industna] € envimnmentn) processes.

o Tt involves the use of micro-organisms € enzymes o produchon
of bibfirel, oganic adds & babdegmdabie products:

@ Bwe BiotEcuNoLogy

® Blue biofechnology focuses on mavine £ aquaht oganisme.

o I helps in developmg_ usefil phaymaceutical € industial products
flom sea resources.

_ArpuicaTions OF BroTECHNOLOGY

F 15 used in production of vacanes € antibiohts

B helps in manuﬁldum‘ng, insulin, hosmones € other blophaamaceuhtals-
I+ helps in Gene fbetapy for ﬁmhhg, genetic disoxders-

It is used to develop genetically modified (GM) cop with  belter Yreld-
Iumves fiod Qualy 2 nutrhonal value.

B 5 used in plant tissve cuture for xapid plant productibn.

I helps i production of' enzymes for phavmaremcm € industnal use-
o Used in development of monoclonal antbodies for cances treatment-

9 HPI‘Ps in rfesearch 2 deuelopnenf of pew drugs € vaaines.
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Enzgmes are blhlﬂgfml catalysts that increase the speed of chemical
regctions  in Ir‘vmg cells  without Se!hhg used up:

They'ne made up of meems.

_Wuey're Reusable (not consumed in reachion).

EnzvMe IMMoBILIZATION

Enzqme immobilization 15 the process of f?xl'n& 0% aﬂuchmg,
enzymes on a sohd suppost so that they. canth move ﬁvdly
but shill semain achve:

Tmmobilization means h“PP'hg or meg, enzymes on @ suPPmi-
50 H}ey can be rused.

IMPorTANCE OF ENzyME [MMoBILIZATION

Enz:fme an be reused many times-
Easy sePamh‘on from Produd‘-
Betfer Sfabi'lﬂy»

Continuous Pmdudmn Posable-

Cost -effective in  industries-

AbvANTAGES

Reusable (economizal)
Eagy procuct Pum'ﬁcaﬁon
Increased sfabﬂﬂ‘y
(ontrolled  reachon

Surtuble f& industnal use-
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CACIOICKS

DisrovanTaces

Inthal cost 15 h:‘gb-

Possrbrlr}y of some loss of enzyme achvty -
(omPlex PrePam’nbn method

Some enzimes becomes unsfable-

[ MeTHons OF Enzvre IMMoBILIZATION

-lBen/'re mal'nh/ S methods of Enchme immobilizakon as fllows :

Adsoupﬁbn Method
(ovalent Bondt‘ng,
(ross linki
Fnhuf)men'l‘
Encapsulaﬂbn

@ Absorprion MeTHOD

This is the simplest method-

The enzyme s alfached to the extesior surfie of a suppast (like

charcol) though weak bonds like van des Waals faces o bydmﬂen

bundfn&-

Prus : Stmple € cheap, doesnt change the enziyme's shape-

(ons: Beuse the bonds are weal, enzyme  can “leak” oy wash
away eaz.ﬂL;-
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Suppost Matesials

C hLRGa'
Gilass beads

Clcuf

Cellulose

ADsorPTION
(Enzqme Tromobilization)
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@ Covaent BoNDING
® This jnvolves creahhg_ a sfmng, chemical bond blu the enzyme &
a support matesial Clike cellulose)-
e s widely used in industmies:-
¢ Pus: Very stable, minimal leakage of the enzyme-
e (ons: The chemical reaclion can somelimes changf the enzyme's shape,
makmg, i less effective-

Suppost Matesials
¢ Aﬂc;mse
®  (ellulose
® Slica Gel

Supporr

(ovalent Bond
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® ENTRAPMENT
® Indhs instead of bfndr‘ng, enzyyme are haPFed inside a gel os
matnx -

o This 1s an excellent method for multienzyme system.

® Pus: The eneyme  doesn't Phqsmuy bond o cmyﬂvmg_, so s
stucture semains same-

o Cons:LatHe substrote molecules nm?hf sﬁu%le to weach the enzyme
Inside  the  makx-

(ommon Mahntes
® (alaum crlgjnafe

® Pohfacrylamfde gsf
o  (velahn
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® Cross - Linkins
® This method doesn't use any suppoa'l' matenal-
o The enzymes are chemically _joined] +o each other uahg a cmss-lnkrr?
ugen’r ( ke gJu%amidehLﬂe) to fiom a large , fnsoluble complex.
Pros : Very hfg,,h enzyme concentration-
® (ons: The chemicals used an be hash € may denature (break) the

enZ(/me :

Comment Agent
° leulumldehyde is the most commonly used ﬂgﬂﬂf fir (s "hkmﬂ

of E’nZ(/me!:'-
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® Encapsuiamon

® The enzymes are enclosed within a semi - pesmeable membsane (like a
tiny capsule)-

® The substmte can go in, % the Prudud can ome out, but the
enzyme 15 tog b;? fo escape-

® Pros: Good Pmiecﬁbn Rom +the edesnal environment |

(ons: The membrnecan be a bawmes that slows down the reachon wate-

Matesials Used
Nl/lon membssane
® Polt,mes membssanes
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APPLICATIONS

Used in pharmaceuh‘cal industsy & dug. € antibiotic {mdurﬁon-
Used in Rod industry (cheese making, aclose - flee milk) -

Used in biasensors for duarmh'c tests (eg,- : glucnse "Esh‘ng)-
Used in wastewafer treatment 1o semove Pa!hﬂwﬂS-

Used in continuous induskmal P!rodwﬁon due 1o reusabilﬁ-y 2 h;‘gh
sfabilﬁy.
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Biosensors

® Biosensos 15 an analyhcal device that uses a blblog,!i:al component
( hke enzyme, antbody 0 @) fo detedt a chemical substone £
convest i info a measurable Srgml, usually eleckacal.

* Example : Glucse mefer, Thezmomeley  efc:

(omMPonenTs OF BiosensORs

A Biosensox  hay ﬁllow;hg, major componaﬂs:
o Rece]:#o'r
Transducer
Am’)hﬁ\e’r

Proesscs
Dri;Plalf unit

D Recpror

o The feceptos s the biblogical sensing element of a biosenswr that
sPecmtafhf recogm"zas € binds with the fm?ef substance (analyte)-

e Tt may be an enzyme , Qnﬁ'body, DNA, ml‘au-orgamans, & el
that  produces a blblogl'cal zeacton when the analyte 15 Presenf’-

@ Transpucer

® The tnsduces 15 the me of the biosensor that @nvers the
b:blgaj.‘:al reaction b/w feceP‘foa‘ £ anglyte inko a measumble unt
sugnal (usually  electncal) -

o In simple words, i converts chemical / bmlogifal cham}e.s info an

elechncal sp'gnal-
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© AMPLIFIER

® The amPlrFer intreases the Sﬁeng}h of the weak agna! Produced by
the +transducer-

® This makes the sn?ﬂal Sh’ung enm;gb fir aaumte detechon £
measurement-

(W Processor

o The processar amlyzes € prucesses the amplified signal-

o I wonverts the srgnal into meam'ngﬂﬂ dota € @lculates the
contentration of e analyte:

(® Dispay Unir

o The d:‘splm/ unit shows the Fhal result in @ weadable Fwm

suth as numbers, raph, 0¥ digrtal . veading.:

. Example: The 8Jucase level shown on a g]ucomefezr Streen.

QD*B@

Amplifier Procecsor Ul'spla.y Unit

Analgte.  Rerepr  Transclucer
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[ Princiee OF BiosensoRrs

o Jhe painaple of o biosensor 15 based on the speclic interaction blw o
bmlo?j’cal element (reteFfO!) £ the fmgef substance (anaiyfe).

o lhen the analyte reacks with the brbrecep’rw a biochemcal dung:
oaurs, which 15 @nvested into an elechea) srgnal by the trancducer

o Ths s;gnal 15 then qmphfkd processed £ dlsPim/ed as a measurable
result-

Tvres OfF Biosensors

(alovimehac  Biosensors
Potenhometnt  Biosensows
Acoushc Wave Brosensos
Am Pemmefn‘c Biosensors
Optical Biosensors

QISIOICNS)

() Cawrimetric Biosensors

® TThese bissensos measure the heot produced dum'ng, a biochemical
reaction.

When the analyte reacts with the blbmaephm‘, heat 15 released ow
absoszed-

change in bnpemhtre i5 measwed £ used to detect the

substance -

Exqule- Ereyme  Thesmistor
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@ PotennomeTric  Biosensors

o These bissensors measure the chw?e in Vo”'agﬁ (ngam,al) r!mm%
a reachion-

'ﬂwa/ defedt 1on concentroion changgs in the solution-

° They'ne srmPle, stable & (omman!y used .

® Example'- pH sensors.

@ _Acusnc _Wave Biogensors

® TThese biosensors wosk on the thcrple of sound waves or
Vibrations -

® When the amalyfe binds fo the sensor surface , the mass
d\unges-

® This causes g change in wave Geqyen(y, which 15 measured-

o Example: Quartz  Crystal . Micobalances

@ AmperomETRIC Blosensors

® These biosensoss measures the electnc cuzsent peuduced duzn‘ng_
a biochemical weaction.

® The cument I5 directly PmPoUﬁMal +p the conenfrotion of analyte

o TThey're hi hh/ sensifive € widely used in medial devices-

EmmPle: Glluwmeter:

© OencaL Biosensors

o These bipsensors detects changes in hgbf-

o  hen the analyte inferacs with the bioreceptur, h'g,hw‘ propezties
change—

® These changes are measured fo defeck the substance.

Example : "?:m- ophic  Biosensor=.

VIDEOS : () IMPERFECT PHARMACY




AppLicaTion Of BIOSENSORS
Biosensors are widey used in Pnﬂowmg, majoy cases :

® Medinl fleld: Used fix blood g]umse mnm‘fom‘ng, (gjmnmdw),
dhsease dragnosr's, Pfe?nanq, tet)s 2 cholestesdl
detection -

® Pharmaceutical Feld : Used in dn,?’ analysis, q_uah’ry control &
monﬁnm‘ng oF Famentaton £ d"‘ﬂ— production

PI’O(ESS-

e Envionmental Nonﬂoslng,: Used 1o detect pollutants, peshiides, heavy
metls € “fo check watey quality-

e Food l'ndusm/; Used < forr defpc*hng, food contamination, toxing £
ensumh% food sal-'éfg 2 qyahh,-

o Agqnauhure: Used o defect pestiades, soil nufsients € plant
diseases -
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o Potein cngineezrhg, 5 q branch of biafechnclogjf in  which
Stenhsts math’ protens to imprve thers Pmpezrh'e: or
crete new funchons-

o B i5 done usifg. Recombinant DNA fechnology o  Chemical
treatment to gd ous desimble finchons-

o Puhens are made of aming acds; 2 theix Runchon dePcnds
on their studue (aamnaemev# of amino aads).

¢ On the basis of amingemeat of amino aads pateins - can be
devded Intu 4 _classes/ levels

0] Primary stmcture

® Secondary  structure

® Terﬁary structure

© Quatemary - structure

Globular

Primary structure Secondary structure Tertiary structure  Quaternary structure
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o Now, if we chanqe the sequence of amino aods , the protein's

shape 2 funchon can also dxange-

o Hence, P:mfem engmeearfng means r‘nfer\’nbm"g chanﬂf‘n% the

®e e ¢ e

strudure of a Pgufen'n 15 make r+ beter o move useful-

Neep OF ProTiEN ENGINEERING

Natura) proteins are not always Paﬂed for industnal o medical use-
They may :

Work only at speafic temperature

Be unstable ot hpgh heat

Be senstive to pH thanges

Works -Slowh/

Ac on only 1 specfﬁ‘f substrate

Now fo overome all these problems , Scientist modrﬁ, protern :
To rncrease enzyme adl‘vfh/ 2 efhqen

To make proteins  more stable to heat, pH € chemicals-

To improve speca'h’crh/ of enzymes.

To Pmdute befter +hem’)euh‘c paoteins like insulin, Vaccines el
To sedue side effeds.

To create new funchions.
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APPROACHES For PROTIEN ENGINERING

Two ma v aPPraaches for PFOfEl‘n ensineem‘ng includes :
@ Rahonal Desugn APPruach
@ Ditecled  Evolution

@ RamonaL DesigN

® Tn this Qppmach, scientists  First study the 30 structure € finction
of the protein

® SPecil?c amino aads n the peotein are changed ug'ng genetc
ensl'neemhg.

° Cha.rﬂes are made In a Pianned way fo |'mPraue achivity, stabilrty
0% sPecr'ﬁ‘a?(/-

o Ij requires proper knoujfedge of thaj'n structure € mechanism-

(® DiRectep Evorvtion

o Tn s method Random mutations are intoduced into +he gene
that codes fy protein-

® Man(, vaviants of Pza}efn are Pmduced 4 Screened.

o The best p@ﬁamma protein (with desired property) is selected

@

[ ]

B doesnt need detailed structuml know!edﬂe-
B 15 time conmmmg method € need fmae number of expesiments-
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Tecuntaves Of ProTien ENGINEERING

Protein enq;'naem‘ng +e:hru'ciues are the methods used to modify proteins
to r'mpmve thier funchon, sfab:‘l:hf , achvity oy SPeLiR'(H?.

Main fechmques indudes :

Sre Directed Mufagme,s:‘s

PE by Grene Famil)es

PE thugh Chemizal Modifications

OIS

@ SiTe - Direcrep_Muracenesis
* Site - diected Mutagenesis is a molecular brblogy fechnique used o
intoduce a  specific € intentional change in DNA sequence-

Pﬂhaple
¢ TF we change the DNA Sequence —» amino aod chanﬂes - meE‘lh
strucdure € finchon (hange

Basic Steps
o Select the taget gene-
Dmgn poimers Cm-lafm‘ng the desied mutadion-
Pesfym PCR o wpy the Mutoted gene
e  Removes onBrnal DNA.
o Inset mutafed DNA info bactesia
e Mulated protein Is Pmdured.
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@ PE By Gene Famiues

®  Proten 519:hee.s|‘n3 57 gene fumiles means ug‘ng, simihar genes
that be!a'ng, to the same Rzml'k/ Y0 (reate merDVCd o5 new putems:

Mechanism
® Saenhisls compare  similiar genes From  different organisms-
o Ushil paris of différent genes  are @mbined -
8
o

H(fbﬁfd or modified stdefns are Pmduced-
Examfale: Desﬂ"'hﬂ a heat stable enzymes by compamhg enzyymes Fom
different themmaphillic £ nomal  badena-

@ PE Througu CHEMicAL MobiFicaTioN

® In this method, Protein shudure s modified usrh? chemical reagefﬂs-
® SPeaﬂ'c chemital groups are added o the patein.

® (evtain - aming aads are chemn’cam{ akered -

Examge

° Add:‘ng_ polyethylene ahfcnl (PEGlh{O'hiM) to increase sfabifm/.

Appiicanion O PE
- Ir_npmves enzyme  Stability £ ac-h'\;mf.
e Dewlops bettey medicines (inailin, antibodies)-
o Used in Vacane € D dPs‘fgn.
o Produces industal enzymes (defﬂzjanfs’ , Bod)

® Helps in Waxte treatment-
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® Micobes are very 1""7 h‘vr‘na OIQamSmS that we cant see with
naked eyes

® We @n se them only with a micosmpe:

o Micobes are fiund eveywhere - In aiy, waler, sol . fhod € even
inside oux budlf-

o Some miavbes are hawnful £ cause (1liness) disenses , but many are
usefl € helP humans in different ways-

. ExamPle of microbes includes :

= Boctema

. ngj'

= Viruses

= Protozoa

= A!ﬂae

Use Or Microses IN INDUSTRY
® Microbes are widely used in different industes because they grow
fost € Pmduce usefl substances.

© Foop_InDusTrY

(ud £ '-fosurf'-' Made by bactesia like " lactobacillus”

Bread : Made usm Yeast (fingi)-
Cheese : H’EPOUEC’ USlng, bactena i -ng;
Fesmented Roods : Like 1dli, dosa batter.
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@ PuarmMAcEUTICAL INDUSTRY

@ _Antibighcs

° Nan(, anhbighcs are made flom micobes-

o Peniillin 15 produced fiom the Rmﬂus penizlium -

° Sﬁepfnmyan 3 Pmduced flom the bactesrum SﬁEPfDml{'(es

o These antibiohcs hetP to kill ox stop the Smuﬂh of haomfil bactena-

@ \/actmes
o \Vactines are re weakened @ killed micmbes-
® Tf\et, hetP ou‘ar bsdy da;? op mmunﬁy aﬂainsl' diseases hke Pahb,

hppa-hﬁs B efc
e Micwobes are 8mwn in (ontrolled i’abomi‘my ondhons 1o prepare
sofe vacnes.

© Hosmones
® Mirobes are genetically modified 1o produce  human hosmones--

® Exumple Tnsulin is Pmduced Usmg_ genehcany eraameered bactesia
like E-coli -

® This snsulin 15 wsed o freat drabefes-

@ Vitamins

e Some micobes Pmduce vriamins such a:
- Vitamin Bi2
= Riboflavin (Vit B2)
o These viuming are used in supplemerﬁs £ medicines-
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©® Enzymes
o Microbes produce e';z;{mcs used 1n medicine, such as :
- Shepinh‘ncue- Used to dissolve blood dlots.

- Hspamgmaae— Used in (anes +treatment:

® _AwconoL € BevaracEs

o Aloho € Wine: Produced bq Yeast %m;gh fesmentation-

@ AGRICULTURE

® BioRshlizers: Like Rhizobium hest in_ nitrogen Rxation.
° Blbpv,htldes: Used tv kill bhamoful insects.

® Waste TREATMENT

® Microbes help in Seulage treatment by breakr‘ng down waxte matemals.
o Used in b:bgas Pmducﬁon-
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[ ProoucTion O Enzvres |
° Enzymes are bl'ﬂ'Oﬂtml tcr!arvds ( Proferm‘) that speed uP chemical weactons
e Tj Brohchnologlf industies, enzymes are mafnly produced bL, ml‘c‘ru-orqcmr'sms
like badena 4 Flm?.f because 'H)et., grow it 2 give bl'g,h L/efid‘

S1eps IN INDusTRIAL EN2yME PRODUCTION
Selection of M -organisms

o fesmentation process

Produchtn of enzimes

o Extradion ¢ Pusificahion

@) Skecron OF MicrooRGANISM
® A suitable mitrobe s selected that produces the 3’eq-u;'red enzyme-
o EicamPle:—Baci'llug—** produces amylase:

-AsPergrllus — Pmduces atnc aad 4 enzlmes:

® FerMenTaTon  Process
® The selected miaobe 15 grown in larﬂe fanks called fesmenters under
controlled  condrhibns ( femperature , pH, tm’,ﬂen).
 This process is called foymentatron-
o There are two +|,Pes:
= Submeged fesmentatioo ( ligud medum)
- Solid - state  Reymentation ( sohd medium)
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@) Proournon OF EnzyMEs

Dw:‘nﬂ gmwfh, microbes Pmduce enzymes erther :

Inside the cell (intrallubes alzqme)

Outside the il (edraellulay enzyme)

® Most indushial enzymes are extrucellulor becauce they're eager to wllect-

@ bBmacnon € Puriacamon

o The enzyyme 5 sepurafed from the culture medium by:
= Filtrahion
% Ceninﬂ.ﬂa'h'on
= Puwnfication fechnigues

Uses OF InpusTrIAL EnzvMES
Defergmf‘ industry — Frofease, Lipase
Food :'ndus'm, —> Amylase, Tnvertuse
Phasmaceutical indu#r(/ — S'meafnkmasa
Textile i'ndusfn’; — (ellulese

° PaPer fndushy—% )(Lflanase
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[ Generae Constoeraions |

0] Amylas
@ (allase
@ Peroyidose
@ L!FﬂSe

® Protease
@ Pemallinase

® Arviase

] Hml,lase is an enzyme that omverts starch info S1‘mP|e -Suaars* like
mahose € glumm-

* T s Preseni- in humans Plards £ Microbes-

o I is one of the most t'mPoafmfr industnal enzyymes’, especially 10
the food & feamentation industmes.

o TThere are thre main ‘hfpas:

Q) AlPha - am\flase

b) Beta -amylase

o ﬁllumamqflase

Common _Industnal Mraobes :
o Bacillus hichenifosmis
® Baallus subtils
° AsFei?fHus n:‘ﬂezr
) ﬂspergjllus‘ oryzae
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Tndusinal  Production

Bk produced by submer_cjed Rymertahon in hrac fexmnenters .
ARes famentation, the enzyme Is fifered £ punfied-

M'm usally Pmduced as an edmellular enzyme, so it is easier
T wllect

Uses

Bread makin

B’rewfna n du::rn,
Starch proessing

Texhle € paper industry

CrtaLAsSE

(atalase breaks down hl,dmgen peroxide (HL02) imo water € quaen
qumsen Pemxrde 15 toxe to cells, sp catalase Pro-feds cells Fom
dam089-

Indusinial  Produchon

Mi'croorgam‘sms used': Asperqillus niges, Micmcoccus  Iufens |, Baallus
sPecr'es-

s Pmducad by fexmentation pocess.

Afer growth, cells are separtrlad € enzyme s Fum‘h‘ed-

Sometimes it may produced t‘nfmt:eltu!ady, so cell distuption may be

needed -
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Uses
o Tlexhle mdusmf

o Food Packag}m?,
o (ontact lens cleamh?_ soluhions
® [aborulory qppfr'cqhbrs-

® _Peroxioase
¢ Peroxidase 1s an enzyme that catalyzes oxidation fenctions using.

hqdmsen Pavxrde-
o It s LUIdEfV used in drcgnshts € enyronmental treatment-

Industnal  Produdtion
® It 15 obtoined fiom Planfs ke homeradish ox Pmduced bz/ mrcobes-
e Mirobyal produdion . Uses fesmentation  methods.
o Afer Rumentution enzyme Is pusified by fMration 4 chroma!'ography.

Uses
* Diagnostic kit (blood gluase tesk)
Wastewater treatment ( removal of phenolic comPounds)
Food l'ndusfr(f
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® Liense
. L:’Pase breaks down fats ( hP:ds) into folty acds 4 qquf"vl

B woks ab the intesface of ol € water

Industnal  Production

Mvcmorqamsms used : Candida rugosa Hspergﬁms nger Rhizopus omyzae
Produced bu, submerged o solid -stake  Feymentahon-

MosHL/ extrucellular , so easy fo recover:

Fﬂzqme IS Ptm'ﬁ‘ed £ may) immobilized i seuse:

Vees.

Delefgerrls (vemoves ol stains)
Cheese £ dm'ry Produdr
Biodiesel produchion
Pharmaceuhtal - preparahions

ProTeASE

Protease breaks down protetns  into Peph’des £ amino acds-

B is one of the Iarsed- Pmduoed industnal enzymes worldwide-
Proteases are of three types :

Acd Protease

Neufral Protease

Alkaline Protease
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Industnial Produchion
® Mlcmargamsms used : Bacillus subhls, AsPerSr'Has oryzae
e Produced b(, lwge—scaie fexmentahion-
o Alkaline protease 5 udely produced for ddtrﬂerﬂs‘-
o After Raymentation, enzyme is fitered € pursified-

Uses
. Del'ergenis
o Leather Processfng
o Pharmaceutical fovmulations

® PeNiciLLINASE
Penicillinase s an enzyme that breaks down +he antibiohc Feniallin bl/

opem‘n3 its _befa - lackam m‘ng,-
o Tt s mamk’ PdeUted by evin bactema € s rEsPon.sfble fr
anhbiohic  resistance-

Tndustnal Produchion
J Mltroorﬂanr'sm? used : Szluphqlococcus aureus, Baallus cereus.
o Its Produ(a:f b(/ Reymentation under controlled condrtions-
o Tt can be inmmellular ov eximeellular:
o Tts fisther Bxfraded € Puﬂﬁ‘ed Ry laboraisy and research use:

Vees
Resench on anhbiohc vesstant-
o T&sﬁnq peniillin  sensthivty -

(uolty ool 10 phaymaceuhial labs-
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The busic thqple of geneh'c enqt'neem'nﬁq, is to chang,e or modify

the DNA of an orﬂunr;sm by

lm‘ea‘h'ng,, deleti 0¥ aﬂemht} spetif?t

genes Fo obiain desied chornclenishis oF useful  produds:
In sim,)le words 1 is the technique of cuﬁmg, modrﬁ)l'ng, £ Jdnl'n%
DNA 1o Pmduce a new 3ene 0¥ Proier'n-

CoMponenTs OF GiENETIC ENGINEERING

Donor DNA ( Desired qene)
Restnchon  Endonucleases
Vector ( Plasmid / Phag,e)
DNA h’ﬂauz

Host cell

Recombinant DNA

STeps InvoveD IN GE

I involves anowmg Sfeps:
Tsolation of Desired Giene
(Ufhhg_ of' DNA

Selection of Vecoy

bgatbn

Thiroduchon rato Host el
Uonnm% £ EXPIESSIbn
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® lsoumon OF Desren GEne

® First the gene of inferest (usefil 93»«3) is identified € isolofed fam +he
donox organém.

° ExamPl&': Tns uin gene flom human cells.

o The main purpese 15 1o obtain the sPeciﬁ‘c DNA ﬁaamaﬂ’ that codes o
a desized profern -

® (uming OF DNA
® Specal enzymes called westidion endonudeases act like *moleqular  stissovs.

o TI-.gf wt DNA at spen&‘c sequences.

® Skkqion OF VECTor

® A vecor 5 a DNA moleale used fo my the desired gene imo a
host cell-

o The most lmfm‘funf' ector are Plasmids , Badeﬁr‘ofnhqg,es € (osmid-

® Ubeanon

® The desired gene 5 Joned with the vecor usinél an- enzyme
clled DNA h?ase-

o Ths fosms Recombinant DNA (rDNA)-

o Desired gene + Vecloyr DNA = Recombinant DNA

® InTRoDUCTION INTO HosT (ELL

® The recombinant DNA Is introduced info a suituble host cell such as:
- Badesia ( E-caly)
- Yeut
- Anmal #lls
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© Cwnng € Expression OF GENE
L Eﬂd?rﬁe hast:

= The host cell mufh'Pifes-

~The inserted gene geplicates-

- The gene produces the desired mea‘n (apresstbn)-
o Example: Bactena prduce Iarg,e amounts of insulin-

gene of interest
P —
\ insert into bacterial cell
(transformation)

human DNA © @

\ / recombinant bacteria with

O @ plasmid gene of interest
—_—

plasmid cut with
{cloning vector) restriction enzyme
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_APPucATIONS OF GIENETC ENGINEERING
Tnsulin Pmducﬁbn

Vowine Pruduch‘on

Gene fheran

Production of Enzymes

H?n‘cuHural wop l'mprovemenf-
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