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| Buotrine Tecuniaues

L Bloﬂfna ’rechmqyes are labora’rury methods used {p detect s[aecih"c
blbloﬁjicai molecules such as DNA ,RNA £ Pfoliens-

# Blof'h‘nﬂ *lechmtﬁxes are wl'deh/ used in moleclar btblogt/ ;
btbi'echnology " ﬂeneh‘cs ® disese dlagnosrs.

Tvees OF BLominG  TECHNIQUES
@) Gouthern Bloﬂfn% ( defect DNR)
® Northem Blotting. ( defect RNA)
@  Westen Blotting, (detect profeins)
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o ELSA 15 a laboerOry technique used 1o defect € measure
anhgens € anfibodies in @ sam’)!e‘

e EUSA stnds for Enzl/me Linked Tmmunosorbenk Asccu,.

o Tt 5 based on painaple of anh%en— antibody - reaction-

e EUSA s hlg,bly sensitive , sPecf L ; m,:r'd £ wl'deh/ used in
dl'agnasfs € research-

o fis commonly  used fir defection oF infechous liseases . hoymones

£ vaccines-

PrinciPLE
® EUSA works on the spedﬁc bindin(ar blw anh?en € anfibody-
e An Enzyme- linked anhbody racds with a sybstrate 1o Pmduce
a coloured Pmdud, which he!Ps in detechipn-

_Components OF EUSA
o Anh‘aen o anhbody

* Enzyme - linked anﬁbody

o Sold suface ox microfiter plate
® !JJashmg, buffer

e Substmte soluhon

Tyvees Or ELISA
(D Diect ELISA
@ Tndiect EUsA
(3 Sandwich ELIsA

ve ELISA
@ Compretive VIDEOS : 3 IMPERFECT PHARMACY




@ [Dwrecr_Eusa]

o [Diret ELUSA 15 a ﬁ?’Pe oF Enzyme - linked  immunosorbent  Assay
used to defect an’ng,ens in a s:mPle-

o In this method, an enzyme. - linked Pm‘man?y antibody dr’taHy binds
fo the ’rnr%ef anh‘%en-

o TF 15 one of the simPJESl' £ Rkt EUSA methods.

. Onlg one antibody used fw detection-

PrinciPLE

o The antigen fs attached to the miaotiter plate < detecteq) directly
bq an enzyme - linked Pm‘marﬂy anﬁbady

o Afer addiion of substmte , the enzyme  produees a  color change
mdqcahng, the presence of anﬁgen

Chromogen/
Substrate
reaction

..
o's’e
_._-—-—'_-_'—_'—‘—-—_._

p

< aL'E‘?;Z%‘{ TN
conjugate r—

““H-H. o e
Antigen
| e

p/

Well bottom
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ProcEDURE

@ (oating OF Antigen
° SamPle confummg the anh?en IS added into the wells of a
microtiter Plafe

o The anﬂgen gefs absorbed £ aftached to the sudace of the
plate:

@ Blockc‘ng
® A blockfnﬂ aﬂenl' such as bovine seum albumin 15 added o
cover the emph, spates of the Plafe-

o This s’reP Prevenis non - sPeciﬁ‘c blhdfrﬂ of aptibodies duarng_ the fed

@ Addition of Anﬁbady

* An anirbody speaﬁc fo the anﬁgen I5 added info the welks.
o The qnhbody drrecng binds with the amgm If Is present- i

the samp!e

®  Washi

® The we]ls are washed with buffer solution fo remove unbound
anhbodies .

& Onlt, antigen - antibody complexes remain atached fo the plate
surfaces.
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Addrion OF Subsirate

A suitable substrafe is odded which reads with the atached

enzyme:
The enzime converts the substrate into a cloured pmdud'-

Observation OF Result

DeveloPmerrl' of colour indicates the presence of antigen in the sample-
The :rrhensn‘y of colos is Propovh‘unal 1o the amout of Onh'ﬂen
Pmsenr-

APPLICATION

Deteclion oF anﬁ'ﬂms
Dl‘aﬂnoﬂ's oF infectious diseaces
Research labomtones

Hosmone < FrDiPI'n onallfs:‘s
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@ [ InorecT ELISA

® Indiect ELSA 15 a 1l”>e of Enzyme— linked  Immunososbent Assa;/
used fo detect Antibodies in a sample:

o In s method, the Pimary Antibody  binds 10 the anﬁ‘grn £ an
enzyme - hinked secondanf anh‘body binds to the psimary - antibody.

e This method Is u.u‘dehf used in d!'agncsfs € research laboratowes.

PRiNCIPLE

e A known anﬁgen comPlema':’rarv to the Anhbady to be known is
attached fo the micotiter Flahz-

o Fist, the primary antibody binds 1o the antigen, then an  enzyme-
finked secondary anhbodg binds o the primary antibody.

e ARer addition of substmte, the enzyme produces a coloy chana,e.
l'ndl'caﬁn9 the presence of anﬂbody-

Ch CIranEI'I,Jr

nda Substrate
anﬂwyw reaction
conjugate
ﬂhﬁ%
inmw

antibody

AN

Antigen

PR, o EN
s - ——

|
/ Well bottom
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Procepure

() Gakg of Antigen
J \Vi
® A known anhsen 5 added 1o the micofiter Pfahe.

@ B|oda‘%
[ Unoccupfed sites are blocked 1o Prevmf' non -sPea'ﬁ‘c bu’ndin%-

® Addition of Pimary Anfibody
] L
2 SamPIe corﬂufm‘na paimary anﬁbody ¢ Anh‘body 10 be known) is
odded € binds 1o the anﬁgen-

O lUﬂShi'ng
o [xess unbound Pm‘mary anﬁbady Is removed.

G) Addibon of Enzyme -linked Secandag Anﬁbody_
@ Secondary anhbod(f binds to the Pn'man/ Anﬁbodtf-

© ll)ashl’g%
o [Excess secondar(, crrrh'bady IS removed.
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Additon OF Substrate

Enz(/me reads with substrafe & Pmdures colous

~Observation

Colour x‘n’rmsﬂt/ indicates the presence € amount of antibody-

APPLICATION

Detection of antibodies in  serum
Di‘aﬂnos's of HvV £ HePah‘h‘s
Detecion of viral € bacteral infections.
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SanowiTcH EUSA

Sandwitch EUSA 15 a ﬁ,f)e of Enzg,me -linked  Tmmunosorbent Assay
used 1o detedt anh?ens in a samPJe.

In ths method, the anh?els are huPPed bw two antibodies = a
capivre a‘nh'body € a detection qnh'bod(/-

T is one of the most sensitive-

Princi PLE

The anfigen fom +he sample binds 1o the capture antibody, € then
an enzyme - linked  detection  anfibody binds 1o the anh'aen ﬁmning_ an
An’nbodcf— anﬁgen - Arrh'bod(/ sandwrich-

ARer addition of substrote , the enzyme produces a color Chan?e
|'nd:‘caﬁnﬂ, the presence of anhgen-

Chromogen/
Substrate
s - reaction
econdary
antibody oy Qe
conjugate o .
@9 °

\\‘\-_

L I o

Well bottom
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Procepure

@) Coating of _(apture Antibody
® (aPthe Onrhbody is attached to the maotite Plaf‘e-

@ Blocking
& Unoccu,:nbd sites are blocked 1o leeml non -5Peci€c bindfng,-

®) Addition of Sqm_Fle
® SamPle coniufm‘ng_ am‘r‘gen (s added € anh'ﬂen binds fo the
capture anhbodr/-

@ LUwhin_ﬂ:
o FExcess unbound substuances are removed:

() Addition OF Enzyme -linked Dekection Antibody
o Defechion anhbody binds to the anhgen.

© _Washing,_
® [Excess unbound defection anhbody Is removed-
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(D Addiion of Subshute
® Enzgme reacts wih substote € Produc&" colos-

Observahion
e (olor I'nfmsrh, indiccrtes  the presence € amount of Gnh‘g_en-

APPLICATIONS
o Detection of hosmanes £ cytokines:
e Diagnosis oF infechious chseases:
e Detection of viml £ ‘bacenal onh‘gem-
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r CompeTiTive  ELISA

® (ompefiive EUSA is a +1/Pe of Enzyme- liked Tmmunosorbent Assay
used fo deted € measure anﬂ‘gers o5 anhbodies in q SamPk-

o In s method, sample anh‘gen tomPefec with labeled anh?gn for
bindin? to a speaﬁ‘c anrh'bod(/.

e s commonk/ used for detection of small anﬁgms € hosmones-

PriNCIPLE
e In compelitive ELISA , the anh?en PreseM in" Fhe  sample comPefes
with - enzyme- labeled cmh‘gen R> binding. sites on a spedfic antibody-
e IF mor anﬁ?en is present in the sample, less labeled aniigens
binds to the anﬁbodz/, ﬂ-’SUlﬁ‘ng, in less co'ox fosmation aRer
addition OF substrate-

Chromogen/
Substrate
reaction

Primary
antiboed

Inhibitor
antigen

Well bottom
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Proceoure

@ Cooting of _Antibody
# SPeaﬁ‘c an’nbody IS attached to the micwotrter Pfafe

@ Addition of Sam’p!e Antigen € labeled Antigen

9]
] Sam’)le anﬁgen £ enzyme - labeled onh‘aen are added fogei'her
£ comPehe for anﬁbodt/ bmda'r? sifes:

@) Tnaberdion
° Com’)ehﬁ‘on ocurs bjw labeled £ unlabeled anﬁgen-

© ldashfng:

o [xcess unbound Ssubstances are removed:

© Addition of Substrate
® Enzyme rads wih Substrote € Produces colo-

(&) Observaiion
o less clor indicates h;?her concentration  OF cmﬁaen in the SumFle-
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APPLICATION

Detection oF hosmones

Detection of toxins <€ dmg;
Measurement of small qnhgens
Clinial dlagnosfs
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Soutnern BlotTine

e Southem 8lo+h'ng, is a laborgtory *EChmZEle used +o deted a 5f>eaﬁc
DNA  sequenee in samPle-

o I wos develofed by saentist  Edwin  Southen.

o I} helps sqentisks }denﬂFi/ the presence ofF o Parh'cular gfne ]
DNA Fr'uﬂmenk

PriNGPLE

e DNA ﬁ‘uamenis are st separated a«nrd:‘n& to_theix size by sel
eledeboresfs £ then trnsfored to a membrane:

e A labeled DNA Probe binds 1o the ma’fzhfng_ DNA  sequence ,
which ~ helps in  detechion.

Steps O SouTHERN BLOTING

@) Istlation oF DNA
e DNA is exraded from the SGmFie-

@ Cutting oP DNA
g0
Restnction enzymes et DNA into small F'ctﬂmenb-

B) Gel EledroPhoresfs
e DNA Fuﬂmenfs cmzsePamred o agargose aei ac.foading, to sre-
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(W Denajuration
® Double- stranded DNA 15 converted into s.rgle shands usr‘ng,
alkaline solP.

® Bloﬂfng,
e DNA ﬁ‘mamenis are fransferred  From 8.9! ontb a nrtrocellulbse
o¥ nlflon membmne-

©® Hgbntb‘zah‘on with Probe
@ A labeled DNA Pmbe Is added- I binds to the complemeﬂfmy
DNA saquence-

(1) _Detedion
e The bound Pmbe 15 detected b[, au*omdr‘ogm’ahy o5 other
defechion methods-

VIDEOS : () IMPERFECT PHARMACY



APPLICATION

Detection of sPeoTw‘c genes
DNA ﬁnaerpm‘oﬁn%

Dlaanosl's of 8eneh‘c disorders
Tentification of mutations:

VIDEOS : () IMPERFECT PHARMACY



o lesten Blofh‘ng s a laboratory technigue used to  detect SPQ(’&
proteins in a blbloafcal SamPle-

e Tt is also known as ]ﬁ\mumblaﬂ,h?_.

o I 15 wldefy wed in  moleculay bo‘ologx/ € medicl dn‘agrm‘s-

PrinaPLE

® Proteins are separated according_ to their size by 350 lectrophores’s
£ then fransfered 1o a  membrane:

° SPea'Fc antibodies binds 1o the hrﬁd ’)rm‘ein, which helps in fts
detedion-

ProcEDURE

@ Prokien Separation
|
® folens ar SEPam’red a(cotdina fo molecular size using SDS- PAGE

e!echnphorms.

@ Bloﬂfng
o Sepamfed Profeins are transferred  From 8e! ontp Nitrocellulose 0¥

PVDF membrane-
VIDEOS : () IMPERFECT PHARMACY



@ B’locking=
® Membrane s treated with blockt'ng agerrfs 1o prevent nonfspeciﬁc
bmdin%-

(W _Addition of Primary Adibody
[ 7
@ Pn‘ma:q anh'bodc/ sPeaﬁ‘cally binds 1o the iurgef Pw’re'm-

©) _Addition of Sendary Avfibody
° Enzqme— linked Secondaq{ anﬁbodn/ binds fo the Pm‘man/ anﬁbod(/-

® Fuexs unbound antibodies are removed b(/ wasbm?;

() _Detection
o Substrate is added, Enzyme rods with substrate < ’deuces

colos which confisms the presence of +he ‘barzef’ protein-

VIDEOS : () IMPERFECT PHARMACY



Sponge or pad

Filter
% e . ?.9 (&) ilter paper
[ m ts
? : S : Gel
k] _§ 7—Membrane
o | o Filter paper
® ® Sponge ot pad
Denatured total Load and run ladder Transfer proteins from
protein and loading dye and samples on PAGE gel to membrane

Detection with Wash and incubate membrane Block, wash, and incubate
chemiluminescence with secondary antibody membrane with primary
antibody

APPLICATIONS

Detechion of sPea‘ﬁ‘c th'ens
Dl'asnosfs of diseases such as Hiv
Profein Pfunh,ﬂs n research

Detection OF antibodies £ armgens

VIDEOS : ) IMPERFECT PHARMACY



Generic Oroamzamion Of Prokarvores
& EukARYOTES

®  (Renetic Oranization  means  how Qenetic  material (DNA) is urronged
£ manaﬂed nside a cell-

® Prokan/oha; € Eukaryotes have different h/Pe; of 8eneh‘c
orHum'zah‘on explained  as follows :

ProkARVOTES

J Prokan.,oi&s are  organism having Prokaryotit  ells-

® Prokaryotic Cell are SI'mPle € small cells that do not have a
tue nudeus os membiane - bound organelles-

e Ther ﬂeneh‘c matesial 1s present Heek/ in e ayioplasm in a
region _ called the  Nudleoid-

° EiamPle'- bactena

Flagella

Nucleoid
(DNA)

Pili

Plasmid Capsule

Ribosome  Cell (Plasma)
membrane

VIDEOS : () IMPERFECT PHARMACY

Cell Wall



Genenic Oroanizamon IN - ProkArYoTES

@ Si‘nele (ircular  DNA
®  Prokaryotes usually contain one cellular  chromosome-
® The DNA s double- stranded € not endosed by a nudeas

membrane-

@ Nudeoid Regnbn
® DNA 5 Pmsen!' in a regr'an alled the Nudeoid
® I is not somounded by a membrane.

@ Absence oF Hstone Profiens
e [Mpst Prokaryoﬁ‘c DNA Is not asseaated with histone Pmieins-

@ Plasmids

® Plasmids are small crcular DNA  molecules Presenf outside the

chromosome-
® '”\et/ replfcafe independently.

® less Non-codmg_ DNA
® Most ofF the DNA 15 codmg DNA (exons)-
e Interons ( Non -coding DNA are Seneram, absent)-

® HaPIM Nature
® Pmkanfoh'c (ells 8enera"y contain onl(/ ane. @py of each geme:
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EukARYOTES

Exkarqoh‘c Cell are lalger &« more comPlex cells that contain a
tue nudeus € membrane. - bound organelles.

Their ﬂenEh‘c matenal i encdosed inside the nucleus.

E\(amP!er: Plants , animals, Pung:' € Protozea-

Cell membrane Mitochondrion

SER

Microtubules

Lysosome

Nucleus Nucleolus

Vacuole RER

Peroxisome Ribos mes

Cytoplasm

Golgi body Centriole

Gienemc  ORrGAnizATION IN_EukaArvoTes

Mulh‘lple Linear Chromesomes

Eukan{cht cells contain mquPle hnear chromosomes.
These chromosomes are Pmsen’r inside the nucleus.

Nuclear Envelope
|

The ﬂmeht matenial 15 enclosed  within a double - layered
nuclear membrane (olled the Nudear envelo’:e.-

VIDEOS : () IMPERFECT PHARMACY




® Presence of Histone Photeins
® Histune tha‘ns bel’: in the orgunizahbn £ Packaﬂinﬁ oF DNR-
e DNA wraps around bistones o Fwm  Nucleosomes.

(@ Presence of Tntrons € Exons
] Eukan{offc Qenes contain  both:
Exons — cod:‘ng regmns
e Intmns — non - coding reﬂrons

9, Dl"p|0l"d Nature
e Most eukaryotic o:Ham‘sms are diplord

VIDEOS : () IMPERFECT PHARMACY



DiFFerence IN_ Generic  ORGANIZATION

VIDEOS : () IMPERFECT PHARMACY

_ FerTvrRE ProkArRvOTES EvkAryoTES
Cell h”:e 5!'nnf>le Complex
Nuclevs Present Present
Chromosome ﬁ”)c 51'(\8!& Greular Mulh‘Fle lineas

chromosome chromosomes

Location oF DNA Nucleoid Nucleus
Histone Froteins Mostly obsent Present
Plasmids Commen Rare
TIntrons Usvam/ absent Present
Non-coding DNA Less Large amount
DNA Padcaaing_ SI'mPle Hu?bh/ organized
Size of Genome Small Larg,e.



MicrogiaL GeneTics

e  Mitcrobial ﬂeneh'G Is the branch of bro(ogg that studies the
ﬂm’ heredm,, £ Seneh‘c vanations in mutrooraam‘sm.s such as:

® In badena , 8eneg are ucuaHy Przseni- on a Single Crwlas
chromosome € sometimes on etra chromosomal DNA  called
Plasmids.

e Miaobil genes can be transfemed fiom one mrcrootﬁamlcm +o

another %mug}' processes  such as:

Tronsfosmation

Transduchon

(on| ugaﬁan

@

TRANSFORMATION

® Transfosmation 15 a method of ﬂeneh‘c transfer in which a
bactesium  takes up fee o naked DNA Fom fis SomJundinﬂ_
&£ inCozsPorafes it 1o s own 860617& matenal .

® Ths process - causes @ chanae in the chamdenshics of the

badenum.
o The bactenum +that redeves the DNA is «led the Pm‘Preni'

Cell-
e The DNA rleased Fom another celis known as Donor DNA-
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S1ers  OF _TRANSFORMATION
® Release of DNA fom donox bactenal cell
" UP’ruke of free DNA by recipient ¢l
° ]}p#eam{fon oF DNA intp badenal chromasome
° E,(Fre:smn of new character

Plasmid
of Cell

Restriction

Enzyme ! Plasnid Enzyme DNA ligase Gene from
bacterial cell

of Bacterial Cell

Gene to be
Transferred

[G\le'm‘s TRANSFORMATION EXPERIMENT

o The tansfismation process - was firsk  discovered by Freednck Giffith
in 1928 while workfnﬂ with the bactenum Shepbmus Fneumomh&

Types  QrF BACTERIA _Usep

@ S- shrain (Smoh_shrain)
® Tt has a Pﬂhfsaa'harfde (aF.Su!e‘
o T is Viulent ( causes disease)-

® _R-stin (Rough Shain)
® T doesnt have Eapsule-
® Tt s non Virulent (does not cause disease)
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ExPERIMENT PROCEDURES

@ _Live S-strain injected into _mice
® Mice died
® Because S-shin 15 virulent

@ Live -R- strain injected_into_mice
Mice survived
e Because R- shain in  non - virulenk

@ _Dead - stwin_injected into_mie
Mice surived
e Badena was dead

@ Live R-stmio + Dead S- strain
e Mice died
o Becuse DPNA from dead S sirain bactena entered the live R-stuin
badeia <€ chan them into virulent S- shain  badema:

VIDEOS : () IMPERFECT PHARMACY



Mix
Living S strain Living R strain Dead S strain living R strain
(Virulent) (Non-virulent) (Heated) Dead S strain

do

S

IMPoRTANCE

(auses ﬂeneh'c variation
HeIPs in transfer of anfibiokic resistant ﬂenes
Used 1n bl'ofemndbgv £ &eneht engineen'r,%.

VIDEOS : () IMPERFECT PHARMACY



TransoucTION

® Tmnsduchion s a method of 3eneh‘c tanster in  bacdena fn
which backenal DNA is ‘tansfemed Fom one bactesium 4o
anothey b‘f a vius called a Badrn‘opha?g'

® The badvn‘ophag_e ads as a amer ofF Heneh‘c matenal  bjw
bactena-

Cormponents O TRANSDUCTION
® Donor bactenum
L Pecepu’en+ bacterium
® Badeﬁophage

Tvees O TRANsDUCTION
I is oF fwo types:
@) Generalized Rransduction
@ SPea‘alized Transduction

@ GenerauzeD TRANSDUCTION

¢ Tt i5a ﬁf’ae of fransduction in which any bactenal gene can be
tronsfered  flom one  bacteium  to another by a badenb':hage-

o Tt usually  Occurs dtm‘na the  lytic gycle when bacteral DNA

Fraameds are - acidently Packed into Phaﬂe Paa'h'des.
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Gers OF GeNerauzep TRANSDUCTION

A baden”ophage infects o donos bacenal ll-

The Phage mulﬁPlies inside the bacterium € braks the bactenal
chromosomes  into F?aﬂmenb

B'f mistake  some bactenal DNR ﬁugmeﬁs 89? Packed inside
new Phagg Parh‘des

The donor badenal cell busts € feleases the Phages

The Phage cam,m% badenal DNA infeds another recipient WEun
The tunsfemed bactenal DNA  enters the ma‘Pfenf cell <€ combines
with its chromosome -

The  recepient  bactesium shows  new ameh'c charactets:

~Generalized transduction

(1]

Bacteriophage ] :
infec‘ls_ donor Stable gene transfer
. bacterial cell. ] into recipient cell

chromesome,

Combination of
original (pink) and
transferred (blue)
DMA, in recipient

chromosome,

DEEH'I.II:ﬂOI'I of - .)' g
| bacterial DNA. \_L:_r ,_J'_M | Ph =
by T O S bacterial DNA (blue) l( O

infects new

recipient cell.
Synthesis of viral

=2 . 3 EF

phage release, and

infection of new cell.
\r‘lr us capsid %
synthesis and
usaembty
Other bacterial DNA Phage with donor Phage withaut |
O Bacterial chromaosome .~ Donor bactarial DNA e~ banerts R ENEWWM it
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(@ SPEciALZED TRANSDUCTION

o T s a Mype oF tmansdudion in which only sPeciﬁ'c bactenal
genes are transfemed bu/ a bﬂffenbphage-

o T+ oaurs duzn'n& the h,sogem'c a,de when a P“’P”"&"’ removes
self fncomecﬂt/ flom the bacdenal chromoseme £ cames nearbt/
bactenal fJenes along with i+

STePs  OF _ SPeciALIZED  TRANSDUCTION

e A femPeraium badenbrhage mRds a badenal cell-

e Jhe Phage DNR  becomes fnfeaemfad info the badenal chrpmasome
£ fioms a Pranag,e-

£ Dun‘ng induction , the Pmphaae Separies fiom the bactenal
chromasome:

® Sometimes, the ProPhage (ames  nearby bactenil genes alon%
with Hs own DNA-

o New Phaaes confuining, both Phaﬂe DNA <€ bactenal DNA ar
Fosmed-

o These phages inRd another recipient bactezium -
o The ffﬂﬂf?ﬂ'&d bactenal genes become l’n(oo'Poraw‘aHo the recfpferi'

chromosome, pmdua‘n% new charucters.
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Specialized transduction

2

)

Phage DNA integrates
Into chramasome

)

Prophage de-integrates
and picks up piece of
bacterial chromosome

0 O]

N\

[ Q ] Crossover and stable gene

I transfer into recipient cell

,1«

AL IO] F__

REWNRp)

Replication of viral DMA and
destruction of bacterial DNA

IMPORTANCE

[o

of new bacterial cell
. -\_O 7 Virus capsid synthesis
0 and assembly

Causes Qenehic variation in  bactena.

H‘eIPs in transfer oF anhibiotic resistance qenes.
Used in miaobial Seneh‘cs research .

Important in 3eneh'c engjneeufo% £ br'otechnologv.
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Con JUGATION

Co;llugaﬁbn Is a method of ﬂeneh'c tronsfer in  bacesia in
which genetic materials s transfered  fom one bactenal cll
to another 1‘hmu9h direct  cell- fo- cell contact

This process sually  occurs 'H'nmugh a thin -tube lke shucure
(alled the Sex Pﬂus 0¥ m'll"ﬂaﬁm Pﬂus.

The budeniom that donates DNA is called the donox cell (F*
(ell) £ the badenam +hat recieves DNA s called the
rEcePl'eM' @l (F cell).

oters OF _(ongusamon

The donor (F') bacenal cll fisms a sex pilus.

The sex pilus atuches the donor cell to the redpient (F) el
A coqjuaaﬂ‘on bnﬂge: is foomed bjw the two cells.

The Plasmid DNA flom the domr cell s fﬂf’f?d-

One strand  of Pfasmrd DNA is hansfered into the lecipient
cell-

Both cell synthesize the complementary DNA strand-
The rea‘Pfenf el becomes F* # can also Hanskr DNA to

other badena-
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Pilus

Bacterium
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Tyees OF (onguGaTON

@ F'xr 7Cog‘|uﬂaﬁ'on
Tonsfers of F Flasma'd from donox 1o necfpf‘enl' cell

® Wk Conqugation
Transfer of chmmosomal genes dong. with F factor

® _F cor;lggah‘on
Tronsfer of F Plasmld camffn% some badenal gemes-

IMPorTANCE OF CongucATION
® Produces Seneh‘c vanation in bacena
® Trnsfers antibiotic  resistance genes
® ]},-,Po;fani- in recombinant DNA hcbnolow

o \lsed in mmbial g,enehrs 2 bfofechnolow.

VIDEOS : () IMPERFECT PHARMACY



® Plasmds are small, crular, double -standed DNA molecules Found
majnly in bacdena-

° The[,’m seParafe from the main chromosomal DNA £ replitate
r‘ndependerﬂiy-

Features OF PLasMiDs

® (irular DNA shuclure

® Double- stranded DNA

o Self - replicatin (have their own onigin of rePh'cabbn)

® Usually small in size ( Few kb)

® Provides aduanfuaes such as antibiofic  resstance fo badena-

Tyees _OF Pastiios

@ Fertiliy (F) Plasmids : HeIFs in badenal (og]uggh'on
I

@ Resictance (R) Plasmids: Provide antibiohic resistance

Col Plasmids: Produce bactenascins (Toxins to kil other bactena)

®

@ Deqrodative Plasmids: Helps in metabohsm oF unusual substance
LV

©®

Virulence Plasmids:  Increase Palhog,mecdy
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IMPORTANCE

Transfer antibiotic resistance

Used as vecdos in geneh‘c enau‘nemng,
Impoﬂufrl' in recombinant- DNA hmmloﬂy
HeIP bactenia survive under hamfal  conditions.
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TransPOSONS

® Tmnsposons, also clled Jumpr‘ng, Genes, are movable DNR  Sequences
that @n change their Posr'h'on flom one Plae fo another  within
the gename:

o Theyre fist disovered by Barbora MecClintock

® Tmns’)asons may  move from:

= Ore part of chromosome to another

= Chromosome 1o plasma‘d

- Plasmd to chmmosome

- The movement I5 (alled Tmnspasfhbn

CHaracTERISICS OF TRANSPOSONS

®  Mobile ﬂenefic elements

e Prcent in badena £ eukaryotes

e (un rePh'caie € insert Info new sites
® P‘Tal/ @y antibiotic resistance Qenes

® (cuse mutuhions < genelic variations

STRucture _OF _TRANSPOSONS

@ 'ﬁans’posase gene

® (odes for the enzyme fransposase-

] Helps in aﬂh‘ng £ l'nsemhé[ the transposon it another DNA
site -
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@ Inverted Re;:ea# (IR) _Sequence
e Shorn rePeafed sequences Prmmf at both ends.
# Recoam'zed by transpasase enzyme-

3 _Additional genes

®  Present in COmrasife € non composite #ans’msons-
® ExamPIe: Antibiotic  resstance 3ene-

Transposable element

A\
TGCGATHGCAR |
ACGCTAACGTT

[ L Terminal inverted repeat —J |
Flanking direct repeat

Tvees Or TRRANSPOSONS _

® TrunsPosom (an be dasafied on Following bass :
@ On the basis of shucture

@ On the bass of movement

@ On the basis of ability 10 move

@ On the bass of mechanism
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(® On Twe_Basis Or STRuCTURE

@ Tnseriion Seunences

® IS elements are the simplest fype of *Tansposons.

o They wnkain Mnsposase qene € invertec!  repeat sequences
® 'lbeo,, do not camy edim genes

@ BcamPIe: T51, 82

b Composﬂe Transpasons

Compasﬂ'e fransposons  confain +wo (S dements with extra genes
® such as aphibiotic resistance 8ene Pm;mr blw them.

© Ezam')le: Tns, Tn10

© Non - com{)oslfe Fans’posons
® These hmsposons dont @ntain Complefe I5 elements o both eds.

o Tbe({ camy additional  Finctional genes.
® Exam’bfe: Tn3
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IS element

TGCGAT

Transposase gene

Composite transposon

Antibiotic [IITND Transposase | 1
resistance YR gene - T

gene

Non-composite transposon

VA ATCGCA . Transposition Antibiotic Other
TAGGGT genes resistance functional
; (e.g., transposase) | gene gene
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@ Basep ON MoveEMENT

(@ DNA Tmnsposons
® These #am;Posons move dJ'redi(/ in the foom of DNA-
o 'ﬂ)a, usua!ly Pllow cut £ pase tansposifion-

® Rehohunspgsons

. Refmfrans,sosons move ﬂwmua}o an RNA intermediate-
® DNA I1s first covered info RNA

® Reverse ‘iranS(riPiuse aaum converls RNA infu DNA-
® They usually follow opy - &- paste mechamsm

® TIncease 8enome size

@ Brseo On ABiLTY To Move

@ Autonomous Trans’posons
® Thee transposons can move by hemselves .

o 1]7?1.’ ontain hvns,»asm gene:

® Non - autonomous TransPosons

These hunsPosons cai}  move  independently.
e 1hez/ lack ﬁunsporase gene
® The(, dePend on  enzymes Pmduce bn/ autonomous +rans’msnns for

movement-
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MecuanisM  OF TRANSPOSITION
® The movement ofF ’rransPosans is called transpostion-

® B owur mainly in fwo  ways:

@ Gr € Pase MecHanisH

s TmnsPoson s removed fom one ste-
® TInserted imto another ste

o Ongmal apy Is lost

® (ory £ Pasie [MetHaniSH

A new opy of franspason is fosmed-
o One copy - remains at on‘giml site-

o Another opy inserts info  new site-

IMPORTANCE
® (ouses 8meh‘c variation
® Transfr anfibiotic resistance
® Used in g,eneh’c engineen‘n? & blblechnolagl/
® HeIP in evolution ond mutafion studies.
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- |
IcROBIAL BIOTRANSFORMATION

o Mitmbial bistransfowmation is the chemial modifitation of substances
b:?p m:‘cmorﬂam'sms‘ such as badena | Hmﬂi £ yeat usinﬁL thier
enzymes-

e Ip simple words . micmbes convert one compound o anothes
comPound through  biochemital  reactions:

* K idely used in Pharmaceutical industry fos  pharmaceutial

PrePamhbns ;

ﬁmmmncz O _MicrogiAL _BIOTRANSFORMATION

o Prduces usefil dmgs

® [o- Fn'endly process

a Hiﬂhly sPecﬂ?c reactions

o Works under mild femPerathe £ PH
o Used in stewid <€ antibiotic Pmdudl'an

Tyees OF BioTRANSFORMATION REACTIONS

@ Oxioamon _Rencion

® (xidaton involves addiion of quﬂen or removal of h()drogen
e B s mainly wsed in vinegar - prodluchon by ~ alcohol - oxidation-
o Ecample: Ethano!l —> Acefaldehyde b‘{ Acetobactes.

VIDEOS : () IMPERFECT PHARMACY




@ Reoucnon ReAcion
® Redudion involves addrtion oF Ht/dmﬁen ox removal of Oxygen-
* T i maian used in fesmentation fndusfry.
Example: Acetnldehyde —» Ethanol using Sacharomyces - cerevisiae
(Yeas)

3 Hvprowsis RepuctioN

® Hydrlyss involves breokdown  of comF!ex molecules by the adddtion
of  wates.

o It s mainly used in fod industy € industial enzymes production.
Example: Sturch —> Giluose by  Bacilus - Subfilis -

@ HyoroxyLsmon Reacion
® Hydroxylation invelves introduction of a  hydraxy! (- 0H) group  into
a com’:ound-
¢ I s mainly used in sterord drua Produch‘ono
ExamPle: ngesfemne——v Het - qumxmeged-emne by RhizoFus
mﬂrfcanS-

(5) DenyorocENATON ReACTION
® Deht/dmgenahbn involves  removal  6f  Hydrogen atoms:
Examf)!e: Sucinate —> Fumerate by Pseudomonas bactena.
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® Memywamon Reacrion
® Mefh({fahbn involves addiion of Nefhyf SJU”P CHg)
Example: (atechodl — Guaiacol b‘/ Aspergillus sPea‘es.

@ DememyLATion  Reacnon
Deme!hlflah‘on involves removal of Meﬂvz/l 3r0up
ExamPle: (offtene — TheoPhyHine usfng_ Pseudomonas Puh‘da—

® lsomerizemon ReAcTion
® Tsomensahion 5 the w@nversion of one 15omer into ancther

&ample: Gilucase — Fruckose by Sirepfumyces Fruchose

@ _Aceriamon_Rencrion
Tn Rmfylah‘on: Aceh/I ﬂmuF (5 added-
Examﬂe: Sulfonamide — Acetyl sulfonamide

EsTeRIFICATION  REACTION
® Tn esterification Acd € alcohol combine to foom  ester:

ExamPle': Orgamc aud +  Alcohol — Ester usfna. Sacrharomvces

cerevisiae.
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Sources OF _BiocATALYST

@ Growna (aus

° Cﬁrowmg, cells ar ach‘veu/ diw'dn'ngv microbial  cells that arry out
biotransfosm ahion dum'n% thenr %muﬁh phage-

® Enzymes ore conh'nuousiy Produced'
Example Production of antibiotics usfng, Penicilliam spedes

(@ Non - Growing (EuS

® Non- Sww‘m} tlls are reslmg micobial  cells that do not  divide
but still possess active enzijmes fiv  bjotmansfosmation -
Example: Steroid  transtosmetion usin?_ redmg badenal cells-

@ ImMmosiuzep Ceus

o Tmmobiliized tells ae microbial cells trapped 0¥ attached to @
solid .SUPPO# while refaining, cafaly'h‘c acﬁvf}y»

® Tn this cells @n be reused-
EScamPle: Ethanol Produch‘on usfn% immobillized yeaxt ells.

@ IMmoBILIzED ENZYMES
®  Tmmobilized enzymes ore  enzymes fixed onfo os within an
insoluble SuP]ooa‘f matenal while mainfm‘nmg_ their ach‘ufh/-
ExamPle: Tmmobilized (aju(ose isomerase used in h:?h fructose
com Syrup Pmduch‘on-
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APPLICATIONS

(@ _Pharmaceutical Industry
e Steroid conversion

® Anfibistic modification
o \/itumin synthesis

@ Environmental APPll'cah‘ons

& Bl'odegrada’nbn of Polluhmfs

® lastewates freatment

® Detoxification of toxic chemiaals
® _Food Industry

e Fermentution

e Flavor Produch‘an

® Organfc add syrrihesfs

@ Hgnmﬂum

® Pesticide degmdah‘on
® Biofertilizer Pmduch’on
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® A mulation 5 a sudden, permanent & herituble changg in
the genelic matenial (DNA os RNA) of an organism-

e [ changes the sequence Of nucleotides in genes € moy alfer
the shudure o Findion of proteins:

o Mutaions s the main sourme of %eneht variation € plays
an |'mpcmm“ mle in:

= Ewolution

= (enelic disorders

- (aner dajeioprm!'

Types Of MuUTATION

Giene Mutanon CHroMosoMAL  MuTATion
Point Mutation - Deletion
Frameshift  Mutcdion - Dupikahbn

- Tnversion
- Transloation
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®D e

Gene MutaTion

(Giene mutation are changes that ocur in the small nuclectide
sequence of DNA.

TBe:{'nz of +wo types:

Point  Mutation

Frameshift  Mutatipn

PoinT _MutAmON

® 6

@

A Point mutafion s a Type of (jene mutation in which a
sn'n%le nuceohde base par in DNA s charﬂad (] rePlaced*
It wan be either spontaneous o5 _induced

I 5 further divided into two @tegosies o ﬂﬂowin% basis :
On the basis of Base ' Substitution

On the basis of chqngg in funchon

On Tue Basis OF Base Suestmmon

@) Transtion: e In this substtuhon ocurs bw same ‘fyf)es of bases:

o Purine «— Furine
o Pvn‘m:dine —> an‘mldine

@ Twansversion: ® In this substitution ocurs  bjw different ﬁ/’aes of

bases:
o Ainne «—s Plfn'mfclme
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a) Transition mutation
§ TCTCAAAAATTTACG 3
3 AGAGTTTTTAAATGC &

b) Transversion mutation

5 TCTCAAAAATTTACG 3
3 AGAGTTTTTAAATGC &

5 TCTCAAGAATTACG 3
3 AGAGTTCTTAAATGC &

5 TCTGAAAATITACG 3
3 AGACTTTTAAATGC ¥

NH> (0]
N N
</ | \)N Purines <‘ | i
= =
N N
N N N N NH,
Adenine Transitions Guanine
& >
A A
Transversions Transversions
Y Y
©= >(T)
Cytosine Transitions Thymine
NH, 0
| SN Pyrimidines jl\)\NH
N/J\O N/J\O
H H
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@ On The Brsis OF Cianee IN  Funcion

@) Silent Mutation: ® Tn ths, the change in DNA square doesn't
alter the resuling. amino acid-
° Eiamf)le: Vbl — UuC
® Both wde fir Phenylalanine

@ Missence Mutation: o Tn +his, changfe in DNA  sequence  fesulis
in R¥mation of different amino wids.
* Example: Nowmal coden — GiAG: (Glutamic Add)
Mutated coden — GTG (valine)

3 Nonsence Mutation: e In this, chanﬂe in DNA sequence (reates a
STOP (odon
o This resut in the fosmation of shet,
hon - finctional - protein
» Emm,)le: UAU — UAR
* UAA 15 a stop codon-
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@ Framestier _MutaTon

® A Fumeshift Mutation & a fype of mutation caused by the
insertion ox deletion of one ox more nuclestides in DNA , which
changgs the noxmal reading, flame of codons during_ protein
synthests.

® OSine odons are read in ups oF +three bases, addfrg 0%
[ emovinﬁ bases shifls the entire read:'ng_ ffame -

Tvees OF FRAMESHIET MuTamON

@ _Inserfion Mutation
® Tn tis Mutahon 1 or mor nudeohides ae added imo the DNA
sequente-
° ExamPle: Nosmal : AUG - ARA - GGC
Mutated : AUG - UAA - AGG-C

(® Deletion Mutation

¢ Tn +his mutaton 1 oxr more nucleohides are removed fiom DNA
¥ Exam,:)le= Nomal : AUG - AARA - Gi&¢C
Mutated : AUG - AAG - GIC
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[ Chromosomar_Momamion

¢ Chromosomal mulaton reRrs 4 change,s in the struclure of

chromosomes.
® These mutahons affect larg,e Qg.menfs oF DNA £ mcu/ involve

severul 8enes-
® The majox h/,m of chromosomal mutalions are:

(1) Detemon
® In delehon, a seﬂmeni* of the chromosome 15 lost o removed:

@ Dveucanon
¢ Tn dupln'(aﬁon, a segmen-l- oF the chromosome Is mpemed one
0¥ more times.

@ Inversion
® In inversion, @ Cchromosome seamenf' braks ofF, mtates 180°

and reatinches in the revese direction.

@ TransLocAnON
® In tnslocation, a chromosome seﬂmerrf breoks € ahluches
‘o another non- homologoug chromasome:
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e Mufants are orgam'sms ( Bactena , Viruses, ﬁ:ngﬂ o5 cells
that undago a mutation , resulting. in @ Permanenf— changﬁ
in their %eneﬁc matenal (DNA) -

® These chan?res may aHer the organism's - siruchure , metabolism,
%ﬂ)w\‘h, 0¥ wesistunce PmPerHes.

Types OF MutanTS

(@) _MoreHowosicAL MuranTs
o Thee mufunts show changes in shape , size, colos 05 Colony

aPPeamﬂCE'
@ Exquleg: Chﬂﬂgﬂ in baderial CO’OI",ShaPe € size:

@ _Lemar Murants _
These mutations are so harmful that they cawse death of

+he orgam‘sm or cell:
o ExamPler Mutation aﬁécﬂ‘ng, vital - metabolic - enzymes.
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(3 Conpmon LetwaL Murents

o Thee mutants survive only under cerhain  environmental conditions

but die under others.
e ExamPle:
—Temperuiure-sensfﬁ/e Mutants : survive at one femPemrrure but not
at ancther.
= Nutrhional - Mutants : require special - nutrients for %mwfh

@ _BiochemicaL MuTanTs
® These mutants have defeds in  metabolic Pa}hwm,s due o

enzqme chan?res-
2 Tﬁeq became unable o 51,nﬂ15ize Cerlnin  nuinents .

» Example: Auxotrophic mutams ot can't produce amino adds os
Vitamins.
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o A Mufuﬂen s anyphqg‘cal, chemical , o bz‘ola%fcal aﬂmf that
causes chanﬂa (mutations) i the geneh‘c matenal (DNR) OF

an orﬂam'sm-

Tyees O MUTAGEN

@) PhysicaL MuTAGENS
® These indude radiahons that damagg DNA-
& The«/ (ause DNA breakmg os abnosmal bondin% bjw bases.
& E(amples: = X-Rays
- Glamma Rays
— Utiravoilet (UV) Rays

(@) (nemicaL MuTAGENS
° Tﬁeg're chemicals that react with DNA € aler nudeotide

Sequences.
° ’ﬂaey cause bose substitution , deletion, o¥ insertion mutations:
* Exampf&c: -~ Nirous Aad
- Mustard (as
= Ethidium Bromide
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® _BrowsicaL _Muracens

° ‘me,f.,—e 'M”? o.gam‘sms o¥ bfotog;tal elements that induce
mutahons:

s Ecamp!es: - Viruses

- Tra nsposons
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