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Bt'ofech(ploq:/ - Principles & Processes

Class /2 - x"iChapter®?7: . Unit ¥ . 2
EICB defn - large scale vuse of microbes, animal,
- plant cells (or parfs/enzymes) to mane useful

?_producf's For humans = druys,o vacunes, etc.

Principles of Biotechnology

Modernr biof'e-ch rests on Fwe TWO core fechnfzues 2
(i) Genetic Enﬁtbeerf'nﬁ (-DNVA tech) - alter
jaeneﬁc maKe-up of cell/o;zgam'sm.

(ii? Bioprocess engineering - Sterile growth

of mf'crob_e/_cell n Iaige bioreactors.

Idenh'py' ¥ Cui - Johs Transper <-core of

<-ADAVA  tech

Wi;y NMative DNVA Won't Replicate in Host

Fore{gn DAA cannot mulh}oly in alien host unless

it s part of a chromosome with an ori site.

ori - origin of replication| < stguene wher
— <-DrA repln starts

»
So an alien gene (s h'n({(ed to ori—beariny DA s
this carrier is called a vector. Toﬂef'her fhe7

Form recombinant DA/A (rONVA).

| fer bl Coben & Bover 2 /972 - E. ok

Scanned with CamScanner




Date : Page :

Tools of rDNA Technology

Toaol-wd = enzy mes, 'polymerases, ligase,

vectors, host cells, Pcr primers.

/) Restriction Enzymes

-

Discovered - Smﬂ'h-, Arber, Mathans (/768-70).

First isolated = $HFesf= Hind I (/1965).
Be/onﬁ fo d clase caalled = MICLEASES ¢

(a) Exonucleases - remove +rom DNA ends.

(b) Endonucleases ~  cut at internal Sites.

%

e
Naming Rule (e.9. EcoRL)
F(O ﬁ I <-E = genvs E scherichia
<-¢o0 = SPEU'ES coli

R = strain Y2, ,I..= ‘romam rdmeral - order

of isolation from that strain.

Palindrome & Sﬁ'cb(y Ends

£ el ToTe o
3 - e B S Ly < B - Pgis *

feads same ' to 3' on BOTH strands = pah’ndrom'e.

Staggered cut - short single- strand overhangs
called  STICKY EADS - H-bond with comp. ends

e basis o#\jointbﬁ vector + inserf.
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| C/om:nq Vectors

Vector = DWNA molecule that ferries the gene
| of l'n‘f'ere.S'f' into a host cell &  replicates it
- Examples ¢ plasmids, bacteriophages (lambdal,
| cosmids, VYAcs, BAcCs, . Ti plasmid (plants).

| .

. Features a Good Vector Needs

' @ orl - orgin of replication.

5 @ SM - selectable marwer (antibiotic res.

gee 9. ampl, tetl, Kanl?).

| @ MmMcS - clom'ny site / um'zue recogn. " Site.
@ size - small (easy to. manipulate, transter).

tet/l
| ‘pBRR22. - dassic
|
e coli plasmid ; amplR
! :
vector.

ort
carries 2 antibiotic
‘. MCS

resistance yenes -

i‘ ampﬁ & fet/k.

- Insertional Inactivation

| Insert gene WITHIN tetR =  tetl is desfroyec/.
- Recombinant colony = ampli+ | et tet/F-

1 /?eph'ca plate on tet - vsed to screen out hits.
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Vecfors for Plants & Am‘mdls

J Plant vector -  Ti plasmid

' Carried by Aﬁrobacfenbm tumefaciens.

f Matvrally cavses crown ﬂall _(f'umour) in dicots.

| Disarmed. Ti =  T-DNA replaced with our gene.

‘ NMow acts as a transtormer of plant cells.

Animal wvector - Retroviruses

- [Retrovirus (aﬁfer dfsarmfhﬁ) delivers gere
| into FfETH= animal xells - becomes harmless

and integrates into host genome.

Competent Host

- DA s hydrophﬂic - cannot cross hydrophobfc
‘ cell membrane normally. So cells are made

‘competent’ to take up DNVA.

Y Methods to Force Entry
(1) caciz + heat shock - chemical method.

|
=
’@ Micro-inection - direct into nucleus.
{® Gene gun (oiolistics) - DWNA-coated.
‘ 9o/d/w particles Fired into plant cells. :
__J @ Dfr'sarmed paf'hoyen - w'rus//‘lyrobacferfum
de!t've_rs the gene fbfq_hosf,jenome.

Heaf si}ocv( % 42 oC for IO s - fhen_'fce.
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Processes of rDNA Technology

Overall How {memorise) :

Tealite 7 Cot 7 Amph'ﬁy = L{gaf'e =z
Transter 7 Culture 7 Purﬁfy (the rDNA p:}pe)

Step / - ZIsolation of DNA

DWNVA is bound with RNVA, proteins, polysaccharides

and lipids.  Cells are broKen open by enzymes
- Lysozyme (bacteria)
- Cellulase (plant cells)
- Chitinase (-pur;ga/ cells)

Then  Riboruclease  removes RNA, tsase FProtease
removes protfeins. Pure DNVA precpitates ovuf
as fine threads whenr chilled ETHAAOL (s

added - collect with a glass rod  ('spool’). )

*

Step 2 - Cutting + Gel Electrophoresis

Pure DAA +  restriction enZy me -7 praymenf's.

-Separaf'ed on AGAFROSE GEL by Size

: DA (,) i (.'L) end <- size-based

<- separation

Smaller ﬁrajmenf's run faster (further).
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|
. Step 3 - PCR Amplification

FCR = Polymerase Chain [Reaction.
Invented by Kary Mollis (7953).
Makes Hordred~= billions of copres of a gene in wvitro.

*

. Ingredients of one PCR tube

\l@ Template - the DNVA to be copiec/.

'@ 2 Primers - short ssDnvA  ( 20 nt)

complementary to 3' ends of target.

() dNTPs - dATP, dTTP, d&TP, dCTP.
//:@ Tag polymerase - From Thermus aguatics

(fhermosfable - 5uru:}./e; 7‘75"7 roC).__ 3

i \@ /1/792.1‘- butter - c_o—Facf'or for Taz.

3 Steps - repeated 30-90 cycles

; Denature - ds breaxs
(i) 2 99-9¢ o [ints 255 Dl

‘ Anreal - primers

(i) 90-60. oC| bind comp. site

| el ag add
Gl 72 500 d;/f:;:};; & foazg‘a :

After n cyces : copiese = 27 < exporential

i)
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Step 9 - Ligation +  Insertion

Cut vector + cut inserl 2 g \jbfned by

DVA LIGASE~> (T ligase) | == =< =

<-sugar- P09 backibome

fesult = ONA - feady for transtfer to host.

-

Step & - Bioreactor

Small Hask colture is AMOT enough for f'ndusf'ry. E
US€ BIO/‘?EACTOWS ta /00 to /OOO L UE.S.SQ/.S. ]
Two common f—ype_g Sh'rrecf: tan bioreactor

(a) Simple Stirred - tan«

bioreactor - has <- air / 02
impeller for mtkihﬂ <- pH probe
+ OZ f’ransﬁér. <-  temp

(o) Spafged stirred-tan«.

- air Sparjed from

below as bubbles. 096 Yo <- harvest

Conditions Maintained

Temperature, pH [ Substrate, salts| vitamins,
02 - all «ept optimal = max producf' yt’eld.
Oufpuf’ = /a::ge biomass + DA desired protein.

Examples ¢ insulin, hGH, hep-B vacune.
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Downstream Processing
After biosynthesis - product is AMOT ready vet.
Lt must be Separa'l'ed and puriﬁ;'ed = this _s'f'aﬂe

is called . DOWNSTREAM  PROCESSIM= - (DSP).

Typical DSP steps

(1) Separation -  cells separated +rom medivm
by centrifugation / Filtration.

@ Porification - chromm"oyraphy (yel Filtration,
ion-exchange,  atFinity column).

@ Formulation - preservatives added.

@ Qc + llinical trial - esp. For druys.

DSFP cost = 60—70% o total <- biggest

<- step

-

Key Discoveries to Rememiber

. 1867 - Migscher - isolates 'nuclein’.

/768 - Smith - First restriction enzyme.
/972 - Cohen + Boyer -  First DNVA molecule.
/753 - Mollis - Pcr f'echm'zue.

s
Fiis

Quick ecap

Tools  :  R-enzyres, vectors, ligase, % host cells.
Steps o isolate, cwt, amplify, ligate, transter,

cwlture, pun'ﬂ/ i the rDNVA pipeline.
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