Immobilization of Enzymes
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INTRODUCTION

~ % ¥ie term “immobilized enzymes” refers to “enzymes
ysically confined or localized in a certain defined
eglon of space Wlth retention of their catalytic




Natural polymers

¢ Polysaccharides: cellulose, dextrans, agar, agarose, chitin, alginate
. \P\ teins: collagen, albumin

___+ «Carbon

.__—-—Synthgtic polymers

\
\\- * Polystyrene
N er polymers: polyacrylate polymethacrylates, polyacrylamide,
mides,

Inorgani
~+ Natural-

controlled pore

/




e —

— < Methods of Irreversible Enzyme
_~~dmmobilization

N The concept of irreversible immobilization

;ﬁeans that once the biocatalyst is

;?"“ff “attached to the support it cannot be detached
~——withiout destroying either the biological

ivity of the anzyme cor th= support. The most
Mmon procedures of irreversible _
~~enzyhe immobilization are covalent coupling, =
~=gnfrapment or \
2\




_—=4.1. Formation of Covalent Bonds
~_«tmmobilization of proteins by methods

\7based on the formation of covalent

Z&ponds are among the most widely used.
’—An advantage of these methods is that,

A

—+_because of the stable nature of the bonds
gfmed between enzyme and matrix, the

\
N2yme Is not released into the solution  ~#
Upo | use. However, in order to achieve
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*+ Covalent binding

% Entrapment (beads or fibers)

“* Microencapsulation

= +* Cross Linking




Adsorption

Ionic binding

Affinity binding

Chelation or metal binding

Disulfide bonds
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=~erm line gene therapy :

Therapeutic genes transferred into the germ
cells.

- Eg. Genes introduced into eggs and spermes.

is heritable and passed on to later
nerations.

) ———
o~
—

or safety, ethical and technical reasons, it is
not being attempted at present.




matic line gene therapy

Therapeutic genes transferred into the somatic
cells.

g. Introduction of genes into bone marrow cells,
b ood cells, skln cells etc.
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Human ex vivo Gene Therapy

1. Therapeutic gene isinserled
into a speclally engincered virus,

2. Ceils from the target tissue are
removed from the patient.

3. The cells are grown in large
numbers in tissue culture
plates. The cultured cells
are then mixed with the virus.,

4. mmmmm
to the patient




rect delivery of therapeutic gene into target cell
nto patient body.

an be only possible option in patient where
Ividual cell cannot be cultured in vitro on




tor in gene therapy :

transfer the desired gene into a target cell a carrier
15 required such vehicle of gene delivery are known
as vector.




METHOD OF GENE DELIVERY

Method
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Mechanism of viral gene delivery

Iruses genetically altered to carry normal human

-l

A

\(V?& oet cell such as the patient’s liver or lung cells (

nfected with the viral vector.

i

=~ The/viral vector then unload its genetic material \<
Iing the therapeutic human gene into the target ~

\ > .
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e generation of a functional protein product
N therapeutic gene restores the target cell to



Retroviruses

netic material in form of RNA, while of host, It 1s
NA

NA molecule must produce a DNA o0]0)Y, before It

vipped with enzyme reverse transcriptase.
t cell now contains a new gene, multiplies,
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. “RETROVIRUSES CARRYING HEALTHY GENE ARE MIXED WITH
UNMEALTHY CELLS TAKEN FROM A PATIENT. RETROVIRUSES
_———NFERT UNHEALTHY CELLS WITH HEALTHY GENE, ADDING THE
-GENH TO PATIENT’S DNA. HEALTHY CELLS THEN INJECTED BACK
T@ FHE PATIENT..

Unhealthy

, Healthy = ¢
' Cells =




Disadvantages of Retroviruses

“ > Ghn only invade cells that divide often, therefore
lood cells, skin cells and many other tissues can not
mvaded by thls vector.










eNe gun :
" A coated with gold particles and loaded into




Chemical methods

poplexes and polyplexes :

Cationic lipids due to their positive charge, used to
1dense negatively charged DNA so as to facilitate







Parkinson’s disease

ss of DA neurons in substantia nigra cells resulting
nto classical symptom.

2000, scientists have tried inserting

-

(""bra' using liposomes coated In
N
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ZF->Fibrosis = Scarring, Cyst = Formation within
e pancreas.

Iso known as MUCOVISCIDOSIS.

- Chloride

v Sodium :
] across an epithelium K\\<



> ffects mainly Lungs and also Pancreas, Liver,

1

€ orts are done to develop safe and effective vectors
for Introducing this gene Into Respiratory Epithelium.

several Phase-1 clinical trial Results that mostly {

novirus Vectors are used to transduce either nasal
pulmonary epithelium.

: "
Disadyantage- ‘
~_ -Inefificient amount of transduced cells are |
trahsduce.
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___»>hransient nature of gene expression last for
few days.

ater AAV vectors for delivering CFTR are now In
Inical trials.

term transgene expression. <

g term safety and efficacy study of Adeno
clated viral vector are under evaluation



ENOSINE DEAMINASE DEFICIENCY
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Patlen with ADA develops recurrent life threatenlng K\
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In the first clinical trial two patients were infused
ith periodic blood T lymphocytes that had been

\_ - Orig of these two patients had long term persistence
AFtransduced T Iymphocytes, while the other had a

| years after treatment






