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RECENT DEVELOPMENTS OF BIOTECHNOLOGY IN
VETERINARY MEDICINE AND ANIMAL HUSBANDRY
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* Course objectives is:

*to familiarize Masters with new
developments and achievements of
modern Biotechnology in the field of
diagnosis and prevention of infectious
and parasitic diseases as well as
reproduction of animals with useful
properties.



As a result of studying this subject,

masters must know:
e the latest achievements of world science as well as scientists of S.Seifullin

Kazakh Agro-Technical University on improvement methods of diagnosis,
treatment and prevention of infectious and parasitic diseases that cause
economic and social damage to the country;

e Modern approaches to the creation of strains of prokaryotic and eukaryotic
microorganisms and mammals - the producers of biologically active substances;
e state, problems and tendencies of development of the cellular and genetic
engineering in veterinary medicine and animal husbandry

masters should be able to:

* use modern laboratory equipment;

» conduct research on the diagnosis of infectious and parasitic
diseases using a variety of variants of ELISA, LFA and PCR;

» use the achievements of cell and genetic engineering techniques to
improve disease diagnosis, obtaining medical preparations and
vaccines as well as improving productivity and sustainability of the
animals;

 to determine the actual problem of modern biotechnology and to
develop an application for participation in the competition of scientific
projects in the field of veterinary medicine and animal husbandry.



COURSE CONTENT

1. Preparation and use of monoclonal antibodies in Medicine and 4
Veterinary Medicine

2. Serological methods of diagnosis in Medicine and Veterinary 4
Medicine

3. Improvement of diagnostics of infectious and parasitic diseases on 3
the basis of modern biotechnology approaches

4. Biotechnology of vaccines 4
S. Micromanipulation with embryos of domestic animals 4
6. Problems of genetic engineering in the creation of transgenic 2
animals

7. Biotechnology of forage products 4

Total 30



List of Practical Classes

N e e

1 Enzyme linked immunesorbent assay (ELISA) 2

2 Immunochromatographic assays 2
(Lateral flow test)

3 Polymerase chain reaction (PCR) 4

4 Transplantation of embryos 3

Visiting the Republican breeding center «Asil-tylik»
(the end of March, 2015)

5 Sequencing of DNA samples using the CEQ ™ 8000 analyzer 2

6 Visiting Scientific and Analytical Center «Biomedpreparat» of 2
the National Center for Biotechnology of the Republic of
Kazakhstan (Mid-April, 2015) Total 15



SCHEDULE OF ACCEPTANCE
MIW’s themes on discipline
"Recent developments of Biotechnology in Veterinary Medicine and Animal

Husbandry»
Ne | Weeks of Number
accep-ta The names of topics of hours
nce
1st module
1 4 Improving technology for vaccine production 8
2 5 New methods for the production of monoclonal antibodies and their fragments 8
3 6 Modern approaches in biotechnology for fodder and veterinary medicine 8
preparations
4 - Developing the technology of animal embryo transfer 8
5 Status and development prospects of Veterinary Biotechnology in Kazakhstan 8
8
2nd module
6 35

9-15 Preparation of a literature review on the topic of dissertation

TOTAL: 75 hours
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HYBRIDOMA TECHNIQUE

TEACHING OBJECTIVES:

1.INTRODUCTION

2. PRINCIPLE INVOLVED IN MONOCLONAL
ANTIBODIES PRODUCTION

3. PRODUCTION OF MONOCLONAL
ANTIBODIES

4. ENGINEERED MONOCLONAL ANTIBODIES



INTRODUCTION

HOW THE ANTIBODIES ARE
PRODUCED?

T————————————>







Cells of the Immune System

Stem Cell
Lymphoid Stem Cell Myeloid _Progenitor
(@)
Lymohlocv?es Granul locytes

B Cell Progenttor Natural Neutrophil  eqsinophil

Progenitor Killer Cell Basophil @

Mast Cell Q Monocyle
Tc Cell
@ Th Cell
-

Memory
Cell

Plasma

Cell Macrophage



Two neutrophilvs in va

ood film

-

Polymorphonuclear cells are recruited to the site of infection where they
phagocytose invading organisms and kill them intracellularly. In addition,
PMNs contribute to collateral tissue damage that occurs during inflammation.
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Bone Anatomy
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Bone marrow (medulla ossea)
is the site of B cell maturation
in mice and humans. B cells
undergo both positive and
negative selection, similar to T
cell maturation in the thymus.

Bone marrow is also the site
of hematopoiesis, the
development of the myriad
blood cells from progenitor
cells. The site of B cell
maturation in birds is the bursa
of Fabricius, after which B cells
are named. The tissue of bone
marrow where leukocytes, red
blood cells, and platelets
develop (i.e., the site of
hematopoiesis) is known as
myeloid tissue.
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The thymus is a two-lobed
TRy organ overlying the upper
Ry part of the heart. It is large
L N ™™ in children. Lymphopoietic

KT ‘Vsmm cells are modified here to
form T lymphocytes (d2; T
for thymus; also called T
cells).

T lymphocytes make up

about 75% of the blood
lymphocytes.
They have different receptor sites than B cells,
and they do not produce antibodies. T
lymphocytes are responsible for cell-mediated
immunity; that is, immunity associated with
cellular interactions.

- Lymph nodes

#FADAM



Immune Cells
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Key Cells & Overview of their Function in Immune
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Some immune cells are activated to produce antibodies (such as IgE) against
the food toxin.
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Antibodies are produced by a specialized
group of cells called B-Lymphocytes.

When an foreign antigen enters the body
due immune response B-Lymphocytes
develops into plasma cells and liberates
antibodies or immunoglobulins of various
types(Ig A, Ig D, Ig E, Ig G, Ig M).



WHAT’S THE ROLE OF ANTIBODY IN IMMUNE SYSTEM?

* Each Antigen has specific antigen determinants
(epitopes) located on it. The antibodies have
complementary determining regions (CDRs).
These are mainly responsible for the antibody
specificity.

e Each antigen has several different epitopes on it.
They are recognised by many different
antibodies. All these antibodies thus produced
act on the same antigen. Hence these are
designated as polyclonal antibodies.
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WHAT’S THE NEED TO DEVELOP MONOCLONAL ANTIBODIES?

* |n general naturally produced antibodies are
non-specific and heterogenous in nature. Hence
there are several limitations in the use of
polyclonal antibodies for therapeutic and
diagnostic purposes.

* Thus there is a need for producing monoclonal
antibodies for different antigens.

* George Kohler and Cesar Milstein got noble prize
in 1984 for the production of MAbs in large scale.

31



WHAT ARE MONOCLONAL ANTIBODIES?

* MADb is a single type of antibody that is
directed against a specific antigenic
determinant(epitope).

 Monoclonal antibodies are specific to antigen
and are homogenous.
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1890 Von Behring and kitasato discovered the serum of vaccinated persons contained
certain substances, termed antibodies

1900 Ehrlich proposed the “ side-chain theory”
1955 Jerne postulated natural selection theory. Frank Macfarlane Burnet expended.

Almost the same time, Porter isolated fragment of antigen binding (Fab) and
fragment crystalline (Fc) from rabbit y-globulin.

1964 Littlefield developed a way to isolate hybrid cells from 2 parent cell lines using
the hypoxanthine-aminopterin-thymidine (HAT) selection media.

1975 Kohler and Milstein provided the most outstanding proof of the clonal selection
theory by fusion of normal and malignant cells

1990 Milstein produced the first monoclonal antibodies.
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PRINCIPLE INVOLVED IN MONOCLONAL
ANTIBODIES PRODUCTION

Hybridoma technology: In this
B-Lymphocytes and myeloma cells are
mixed together and exposed to PEG for a
short period.

The mixture contains hybridoma cells,
myeloma cells and lymphocytes.

This mixture is washed and cultured in
HAT(hypoxanthine aminopterin and
thymidine) medium for 7-10 days.

only hybridoma cells remain in the
mixture.
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PRODUCTION OF MONOCLONAL ANTIBODIES

Immunization

Cell fusion

Selection of hybridomas
Screening the products
Cloning and propagation
Characterization and storage







Immunization

Immunize an animal usually mouse by
injecting with an appropriate antigen along
with Freund’s complete or incomplete
adjuvant.

Adjuvants are non specific potentiators of
specific immune responses.

Injection of antigens at multiple sites are
repeated several times for increased
stimulation of antibodies.

3 days prior to killing of animal a final dose is
given intravenously.

Spleen is aseptically removed and disrupted by
mechanical or enzymatic methods to release
the cells.

By den51ty gradlent Centrlfugatlon




MMMyHU3auua Ml nuHnn Balb/c

Intraperitoneal Injection

Injecifon is made in‘the
lat#ral aspect of the _‘;wer
left quadrant of the ©

B ¥
igetSity of [owa Animal Care Unit;
3128196




Cell fusion

Lymphocytes are mixed with HGPRT
deficient myeloma cells and is exposed to
PEG for a short period.

The mixture is then washed and kept in a
fresh medium.

The mixture contains hybridomas, free
myeloma cells, and free lymphocytes.
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Selection of hybridomas

The above mixture is cultured in HAT
medium for 7-10 days.

Due to lack of HGPRT enzyme in myeloma
cells, salvage pathway is not operative and
aminopterin in HAT medium blocks the de
novo synthesis of nucleotides. Hence free

myeloma cells are dead.

As the lymphocytes are short lived they also
slowly dissappear.

Only the hybridomas that receives HGPRT
from lymphocytes are survived.

medium
@ medum .




Cpenga RPMI-1640




CbIBOpOTKa nfoaa KopoBbl
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OOpa3oBaHue ruOpPOHON KNEeTKU

mouse myeloma
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+Sendai virus
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PacnpeneneHue KneTok no nyHKam

E?ﬂw Monoclonal Antibody Production
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The mixture of B cells, myeloma cells and hybridomas are cultured under
conditions which permit growth of only the hybridoma cells. Each hybridoma cell
will produce a single type of antibody against a single epitope.

Copyright © The McGraw-Hill Companies, Inc.
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llocTynarel TEOpUN KIIOHAIBHOM CEJIEKIIUN

* Kaxabin B
nmmMmgounT umeet
peLenTop
YHUKaIbHOW
cneundu4HoOCTN.

* BblicokoaddpuHHOE
(NMpo4HOE)
B3aMMOAENCTBUE
peuenTopa C
aHTUreHoMm
NPUBOLUT K
aKkTmBauuu
numagouuTa.

CneundmnyHOCTb peuenTopa
COXpaHseTCca B npoLecce
nponudepaunm u
andppepeHUMpPoBKK numdoumTa.
Umo onpedensem crneyugu4yHocms B-
KnemoYyHoe0 peuenmopa?
AHTUreHpacnosHarLmny y4acToK
MOIneKynbl NOBEPXHOCTHOCBA3AHHOM
MMMYHOrnodynnHa, pacno3HaroLmiA
TONbKO OO4HY @aHTUMEHHYH
AETEPMUHAHTY.




Buabl knetok, oopasyemblie B
rnpouecce CruaHus

1. HecnuBlunecsa KneTtkm nNMmounagHoOro opraHa;

2. HecnuBwumecs KNeTkn MUEerioMmsbl;

3. Tubpunabl numdountT+nnmdoumT n Mmerioma+mu-
enoma;

4. JlumdcouuT+Muenoma, U3 KOToOpbIX NULLb YacTb
(4acTo BecbmMa Heborbllad) cTabunsHO

npoayuupyeT aHTUTeNna Hy>XHOU cneymMUYHOCTH.




Selection of hybridomas

The above mixture is cultured in HAT
medium for 7-10 days.

Due to lack of HGPRT enzyme in myeloma
cells, salvage pathway is not operative and
aminopterin in HAT medium blocks the de
novo synthesis of nucleotides. Hence free

myeloma cells are dead.

As the lymphocytes are short lived they also
slowly dissappear.

Only the hybridomas that receives HGPRT
from lymphocytes are survived.

medium
@ medum .




N3onsauus
rmopupgoB numdcpountT+mmerioma

- OT HECIUBLUUXCA NMMEPOLIUTOB U

rmopunaoB NMMAOLUNT+HNIUMAOLUT N30aBnATbCA HE
HY>XXHO: Yepe3 HECKONIbKO AHEN OHU YMPYT CaMU;

- OT HECITMBLLIMXCSH OMYyXOneBbIX KIETOK U
rmbpuaoB Mmuernoma+ mmenoma n3basnsoTcs ¢
MOMOLLIbIO CENEKTUBHbLIX CPeA;

- cpeav rmopuaoB numdounT+mmenoma oTonparT
NULWLb Te, KOTOpble CTabUIbHO NPoAYUNPYIOT
aHTuTEena Tpebyemon cneyndnyHOCTH.




Screening the products

Screening is done for antibody specificity.

For this we need to test the culture
medium from each hybridoma culture for
desired antibody specificity.

Common tests like ELISA and RIA are used
for this.

In these tests the antigens are coated to
plastic plates. The antibodies specific to the
antigens bind to the plates. The remaining
are washed oft.
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Electrophoretic separation of serum
proteins

£ albumin

e

-

“ »

= globulins

H

z

s Immune serum

= Ag adsorbed serum

Mobility

DEFINITION

Immunoglobulin (lg)
Immunoglobulins are glycoprotein molecules that are produced by plasma cells in

response to an immunogen and which function as antibodies. The immunoglobulins
derive their name from the finding that they migrate with globular proteins when
antibody-containing serum is placed in an electrical field
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KEY:

Heavy Chain

Light Chain

Heavy and Light Chains

All immunoglobulins have a four
chain structure as their basic unit.
They are composed of two identical
light chains (23kD) and two identical
heavy chains (50-70kD)

Disulfide bonds

Inter-chain disulfide bonds

The heavy and light chains and the
two heavy chains are held together by
inter-chain disulfide bonds and by
non-covalent interactions The number
of inter-chain disulfide bonds varies
among different immunoglobulin
molecules.

Intra-chain disulfide binds

Within each of the polypeptide chains
there are also intra-chain disulfide
bonds.

Variable (V) and Constant (C) Regions
When the amino acid sequences of
many different heavy chains and light
chains were compared, it became
clear that both the heavy and light
chain could be divided into two
regions based on variability in the
amino acid sequences. These are the:
Light Chain -V (110 amino acids) and
C, (110 amino acids)

Heavy Chain -V (110 amino acids)
and C_ (330-440 amino acids)




The basic structure of immunoglobulins

Disulfide bond

Carhohydrate
(&
L. o4
- e o
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CH2 CH3

Hinge Region

This is the region at which the arms of the antibody molecule forms a Y. It is called the hinge region because there
is some flexibility in the molecule at this point.

Domains

Three dimensional images of the immunoglobulin molecule show that it is not straight . Rather, it is folded into
globular regions each of which contains an intra-chain disulfide bond. These regions are called domains.

Light Chain Domains -V, and C,

Heavy Chain Domains -V, ,C . -C . (orC,))

Oligosaccharides

Carbohydrates are attached to the C ,, domain in most immunoglobulins. However, in some cases carbohydrates
may also be attached at other locations.




Antigens

/Q Antigen

</\§i\ —r Antigen-binding site &
£
R\ )

\.\\_‘ \\ \

\ / '-/,"'. / _,.""
> ) ¢/ & 4

Antibody




Antigen- _

binding Epitopes
5|tes (antigenic
determinants)

Antlgen binding sites

\Va

< Ant|b0dy A Antibody C

-

_--~"Antibody B




1

IgA

Serum:
Monomeric IgA

Secretory
lgA: dimer

Membrane-
bound IgM

W@
O

IgD
Serum: IgD

Vg

@

o

Membrane-
bound IgD

R sYo

-
v osd;
Mature Mature Basophil
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Half-life 23 6 5 3 2.5days

C.Immunglobulin structure and features
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Cloning and propagation

The single hybrid cell producing the
desired antibody are isolated and cloned.

Usually two techniques are commonly
employed for this

a) Limiting dilution method: Suspension of
hybridoma cells is serially diluted so the
aliquot of each dilution is having one
hybrid cell. This ensures that the antibody
produced is monoclonal.

b) Soft agar method: In this method the
hybridoma cells are grown in soft agar.
These form colonies and the colonies are
monoclonal in nature.
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MaKpodaros




Characterization and storage

Biochemical and biophysical
characterization are made for desired
specificity.

It is important to note the monoclonal
antibody is specific for which antigen

MADbs must be characterized for their

ability to withstand freezing and thawing.




XpaHeHue KIneToK B XXUAKOM a3oTe




Pa3mMopo3ka ruOpunaomMHbIX KIeToK

Hybridoma

— ‘

Licensing

P

apidamaLicensing




HakonneHne MKA B maTpacax




Hapabotka MKA B acUMTHOM XNUOKOCTU
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[ IpuHIMT renb-(PUIBTPALUH

« [Ilar 1. Hanecenue oOpasiia Ha KOJIOHHY

BbICOKO MOneKkynspHble
coeguHeHus (nonumMepsbl)
. YMepEHHO MOSEKYISIPHbIE

coeaAnHeHns (MOHOMEPbI)

Hu3ko MonekynspHbie
= coeauHeHus (conu)
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Large scale production

Encapsulating the hybridoma cells in
alginate gels and using a coating solution
containing poly-lysine is employed.
These gels allow the nutrients to enter in
and antibodies to come out.

Damon biotech and cell-tech companies

are using this technique for commercial
production of MAbs.

They employ 100-litres fermenters to yield
about 100g of MAbs in about 2 weeks
period.
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(a) Indirect ELISA

wash
_/ I
Antigen- Add specific
coated well antibody to be
measured
(b) Sandwich ELISA
wash
Antibody- Add antigen
coated well to be measured
(c) Competitive ELISA/,-\
Y ¥
Incubate
antibody with \ )
antigen to be Add Ag-Ab
measured mixture to

antligen-coated well

wash wash
AR
—_—
Add enzyme- Add substrate (S)
conjugated and measure
secondary color
antibody
E r
wash wash
Add enzyme- Add substrate
conjugated and measure
secondary antibody color
—>
wash wash
®
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Add enzyme- Add substrate
conjugated and measure
secondary color

antibody




Engineered antibodies

MAbs derived from mouse are murine
derivatives. As they are not human origin,
they show HAMA(human antimouse
antibody) response.

To overcome this we need to cleave the

antibody into its respective Fc and Fab
fragments.

Fab fragments are less immunogenic and
their smaller molecular size may facilitate
penetration into tumor tissue and result in
a longer half-life.

Engineering is needed to reduce the
Immunogenicity.




Engineered antibodies

Chimeric antibodies:

Hence the murine antibodies are
immunogenic to humans, the obvious

solution for this is to clone a ful
antibody. But it has many prob!

ly human
ems like

ethical clearance, difficult to cu
impossible to obtain many of the
appropriate antibodies.

To over come HAMA(human antimouse

antibody) response, a chimeric

ture,

antibody is

prepared with Fc region of human IgG and
ab regions of murine origin by the use o

DNA recombinant technology.




OcHoOBHbIe npoodrnembl, BO3HMKaloLme
npu ucnonb3oBaHnu MOHAT B Tepanuu

a) MNopaBnsowee 60NbLWMHCTBO Nony4yaemMmbiX MOHAT UMeeT XXMBOTHOeE
npoucxoxaeHue (MbILUMHbIE UITU KPbICUHbIE), B pe3ynbTaTe Yero
MMMYHHasi CUCTeMa YerioBeKa BOCMPUHUMAET UX KaK YyXepoaHbIU
6enok n 6bicTpo pa3pywaeTt. MOHAT npu 3TOM He ycneBarT NPOSABUTb
CBOe fleKapCTBeHHOe AeucTBue;

0) HekoTopble MOHAT He4yernoBe4eCKOro NPOUCXOXAEeHUA MOTYT
CBA3blBaTb U BbIBOOAUTb U3 CTPOSA XXN3HEHHO BaXHble MONEKYnbl B
opraHusme 4yerioBeka, MHorga 3To MOXeT NPUBECTU K NeTanbHOMY
ucxony;

B) MbilWwKHbIE N KPbICUHbIE MOHAT ABRAKOTCA ONA YenoBeKa CUNMbHbIM
MMMYHOIreHOM, U BBegeHne NX B TepaneBTUYECKNX A03aX MOXeT
Bbi3blBaTb anJjieprmyeckme peakumm Brnjiotb A0 aHa(bI/InaKTVI‘-IeCKOFO
LLOKaA.
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Engineered antibodies

Humanized antibodies:

Though chimeric antibodies elicit less
HAMA response than murine antibodies,
they are still immunogenic due to their
murine regions(30%)

It 1s came to know that a small
portion(CDR) of an antibody was actually
responsible for antigen binding.

By this humanized antibodies are prepared
by recombinant DNA technology with
majority of human antibody framework
and CDR’s of murine antibody.

us humanized antibodies are 957%
homology with human antibodies.




Variableregion
(heavy chain)

/ A\

VL

S Variable region
(light chain)

CUR >

LDR\?

Lightchain cH /)

CH2

Heavychain = =

CH3

Framework regions

Constantregion
(light chain)

Constantregion
(heavy chain)

Hypervariable (HVR) or
complementarity determining
regions (CDR)

Comparisons of the amino acid
sequences of the variable regions of
immunoglobulins show that most of the
variability resides in three regions
called the hypervariable regions or the
complementarity determining
regions as illustrated in figure.
Antibodies with different specificities
(i.e. different combining sites) have
different complementarity determining
regions while antibodies of the exact
same specificity have identical
complementarity determining regions
(i.e. CDR is the antibody combining
site). Complementarity determining
regions are found in both the H and the
L chains.

The regions between the complementarity determining regions in the variable region
are called the framework regions. Based on similarities and differences in the
framework regions the immunoglobulin heavy and light chain variable regions can be
divided into groups and subgroups. These represent the products of different variable

region genes.




Mouse

Human

hypervariable

~

framework

Humanised




Engineered antibodies

Bispecific antibodies:

These are specific to two types of antigens.

They are constructed by r.DNA technology.
Each arm is specific to one type of antigen.




Engineered antibodies

Immunoconjugate:

For MADb targeted drug delivery, a drug is
bound covalently to an antibody that is
chosen to target it to the desired site of
action.

Spacer 1s present between the antibody and
the drug.

Polymer may be present to increase the no.
of drug molecules attached to the
antibody.

[ ] [ ]
Dlabl NnoNn-covalen NCornorateo

@ liposome or microsphere to which the

tareeting antibodvis boundtothe




LleneBas gocTtaBKa JieKapCTBeHHbLIX BewecCcTB C NOMOLWUbHO
MOHOKJIOHAJIbHbIX aHTUTEenN

A
‘ JlexapcTBeHHOE
BeEIEecTBo
y MOHOKJIIOHAJIBHOE aHTUTENIO
S IToBepxHOCTHBIH GEJ10K
Knerka-mMumens
b
HueprHas popma
JICKApCTBCHHOI'0O BeIiecrna
JlekapCcTBEHHOE
BCOICCTBO
= depMeHT
v MOHOKJIOHAJILHO aHTHTEJIO

IToBepxHOCTHEBIN 6eIOK

Knerka-mMumeHb
CxemMarudeckKkoe n3zobpaxenue cCHUCTEMBI
IeJIeBOM NOCTaBKH JIEKapCTBEHHOI'O BellecTBa,
OCHOBaHHOM Ha HMCITOJIB30BaHHMHA MOHO-
KJIOHAIBHBIX aHTHUTeld. A. Monexkyna naexkap-
CTBCHHOIO BEeIIECCTBA nmpHuCcOoOCcaIMHCHAa K
MOHOKJIOHAJIBHOMY anTureny. b. K MOHO-

KJOHAJIPHOMY AaHTHUTENy npucoennHeH dep-
MEHT, TIIpeBpamaIuii HWHepTHYIO dopmy
JIEKapCTBEHHOTO BEIIECTBAa B aKTHBHYIO TOJIBKO
B HEMOCPEACTBEHHOM OJIM30CTH OT KJIETKH-
MumeHu. B o6oux caydasiXx MOHOKJIIOHAJIBHOE
AHTHUTEJIO CBs3bIBAETCsI C OJHHMM CIELM-
dbuueckuMm OenKOM HA IIOBEPXHOCTH KJIIETKH-
MUIIIEHW.
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Brnokapga hepMeHTOB.
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"nepebie" BHTUTENA NPOTUB BHTUINEHA

‘BTopbie" aHTMTENA NPOTME "nepebix”
aHTUTEN

Puc.3. Cxema obpazosaHmMa aHTUMAMO TUNUYECKMX BHTHUTEN.
"BTopoie" aHTUTENA, HANPABNEHHBIE NPOTUE BHTUM EHCBAZbIBAIOLWE O
yyacTka "nepebix’ aHTUTEN, MOy T KONMPOBATb BHTUMEHHYIO
AETEPMUHEHTY U BbISBIBATb MMMYHHBIM OTBET, NOAODHBLIN UMMYHHOMY
OTEETY HA BHTUreH.




Anti-idiotype antibody cont 2

Use anti-idiotype antibody as injectable
vaccine

Binds and
neutralizes virus

Antibody to anti-idiotype
antibody




Drug targetting

Principle involved:

As several classes of the drugs lack
slgeplﬁc11;y for diseased cells, they show
their action on other sites of action.

Ex: cytotoxic action of chemotherapeutic
agents is directed against any rapidly
proliferating cell population.

Hence drug targeting is required to
overcome this problem.

Targeting is classified into three categories:
1. Passive targeting




Passive targeting

It is the natural in-vivo distribution pattern
of the drug delivery system. It is
determined by the inherent properties of
the carrier like hydrophobic and
hydrophilic surface characteristics, particle
size, surface charge, particle number.

Ex: passive targeting of the lungs is made
by modulating the size of the particles to
>7um

passive targeting of the
Reticuloendothelial system is made by

modulating the size of the particles to
0.2-7um




Physical targeting

In this some characteristics of the
environment are utilized for the carrying
of the drug to the specific site.

Ex: thermal sensitive liposomes(local
hyperthemia)

magnetically responsive albumin

microspheres

(localized
magnetic field)




Active targeting

Active targeting is usually done by
cell-specific ligands. These are specific to
specific cell types. But it is limited to small
no. of tumor types.

Hence MAD targeting is adopted for active
targeting. MADb targeting is done by

conjugating the drug antibody of the
specific targeting type.

Hence antibody drug conjugates are used
as active targeting drug delivery systems.




Drug conjugates

Toxin conjugates (immunotoxins)

EX: diphtheria toxin, Ricin have been
conjugated to the tumor specific antibodies

Ricin has two chains. Amoung these
A-chain is cytotoxic and B-chain is
non-specific. Hence B-chain is removed

and the toxin is conjugated to tumor
specific antibody. Thus we increase the
specificity of the toxins by using MAbs as
active drug targeting systems.




Drug conjugates

Drug immunoconjugates:

Agents like chlorambucil, methotrexate
and doxorubicin are conjugated with
tumor specific antibodies.

Ex: doxorubicin-BR96 immunoconjugate
for Lewis antigen found on the surface of
tumor cells.




Advantages of Monoclonal antibodies

They are homogenous in nature.

They are specific to a particular antigen
with a particular epitope.

Ex:Rituximab (Rituxan®, anti-CD20) is a
good example — this antibody is used for
the treatment of lymphoma.




Monoclonals for tumour therapy:

Cell Depletion

Rituxan, Campath (naked)
Myelotarg (drug)

Zevalin, Bexxar (radioisotope)
Blocking receptors
Herceptin

Attacking vasculature
Avastin, Erbitux

Vaccination against idiotype
Panorex:




IIpenapar

I'epuentun (Tpacty3ymad)

MaoTepa (putykcumad)

Ksomnac (anemty3ymad)

IpouTyKC (HeTyKcHuMao)

BekTnonke (manurymymao)

ABacTuH (0eBanu3ymMao)

AKTHBHOE BeliecTBO

I'ymanuzupoBannbie MKAT (IgG1) k
BHEKJIETOYHOMY /I0OMeHY pelenTopa
MUAEPMAIBHOTO POCTOBOIO aKkTopa
yesoeka 2 Tuna (HER-2) na
OMYXO0JIEBBIX KJIETKAX

Xumepnoie MKAT k penentopy CD20
Ha npe-B- u B-mumdounrax

I'ymanuzupoBannbie MKAT (IgG1k) k
peuentopy CD52 Ha HOpMAJILHBIX U
MaJIMTHU3MPOBaHHBIX B- u T-
aumdonuTax

Xumepubie MKAT (IgG1) k peuentopy
MUAEPMAJIBLHOI0 (haKTOpa pocTa
(PODP)

MEKAT kK peuentopy 3nuaepMajibHOro
(daxTopa pocra (PODP)
(mocjienoBaTeIbHOCTH HAeHTHYHA IgG2
YyeJI0BeKa)

I'ymannszunpoBannbie MKAT k pakTopy
pocta 3ua0Tesaus cocynos (VEGF)

IHoka3zaHus K
IIpou3BoacTBo
NPUMEHEHUIO

Pak MoJ109HOI Kej1e3bl, ANYHUKA,
«F. Hoffmann-La Roche Ltd»
(IIBeiiiapus)

NpeACTaTeJLHOM KeJle3bl, JKeJyIKa,
Jerkux ¢ runepi3kcnpeccueii HER-2 na
OIYXO0JIeBBIX KJIETKAX

«F. Hoffmann-La Roche Ltdy B-kiaerounbie CD20-nmoJ10sKkHTEIBHBIE

HEXOPKKHHCKHUE JIMM(OMBI
(IIBeiinapus), «Genentech Inc» (CILIA) 8 ¢ ’

XPOHHYECKHI JIUM(POIEHK03

«Schering AG» (I'epmanus) Xponuuecknii 1umdoJienko3

MeracTraTu4ecKuil KOJIOpPeKTAIbHbIN
«Merck Serono» (I'epmanus)
PaK, paK roJ0BbI U LIeH

MeracTaTu4ecKuil KOJIOpeKTAIbHbIN
Baageaeu PY «Amgen Europe., B.V.»
pak

MeracTraTu4ecKuil KOJIOPeKTAJIbHbII
«F. Hoffmann-La Roche Ltd»

(Wseiinapus), «Genentech Ine» (CIIA) P o PAK MOTOTHOM AEIEILE, Pak

JIEI'Koro, MO0YeYHO-KJIeTOYHbII pPak




IIpenaparsl MKAT, ucnojib3yemMsbie NPH JICYEHUH Ay TOUMMYHHbIX
3200/1eBAHU A

IIpenapar

Pemukeiin (uagaukcumad)

Xymupa (agaanmymad)

Opencusn (adaracent)

JHOpen (3TaHepLeNT)

AKTHBHOE BellleCTBO

Xumepubie MKAT (IgG1) k PHO
YeJI0BeKa

PexomonnanTunie MKAT k @PHO
YyeJioBeKa (MoCJIe10BaTeIbHOCTh
ugentuuHa IgG1 yesioBeka)

JumepHasi MoJIeKy1a U3
BHekJIeTouHOoro fomena CTLA-4
(CD152) u mopupunuposannoro Fe
¢parmenra IgG1 yesoBexa
(MMHEHHBIH y4aCTOK TSKeJI0H Henu
Ig, coenunsirommii tomensl CH2 n
CH3)

JumepHasi MoJIeKys1a U3 penenTopa
®HO u Fc pparmenta IgG1
yesioBeka (CH2 u CH3 o6aactu)

IIpousBoacTeo

«Sentocor» (Hugepsianasl),
«Schering-Plough Central East AG»
(IIBefinapus)

«Abbott Laboratories Ltd»
(BeaukoOpuranus), «Vetter
Pharma-Fertigung GmbH and
Co0.KG» (I'epmanusn)

«Bristol-Myers Squibb Holding
PHARMA Ltd» (CILA)

«Wyeth-Whitehall Export GmbH»
(ABcTpus), «<Amgen» (CIIIA)

Iloxa3zanusa K NPUMEHEHHUI0

PA, 601e3ub Kpona,
AHKUWJIO3HPYIOLIMii
CIIOHAWJIOAPTPHUT, ICOPUATHY eCKMIA
apTpUT, Icopuas

PA, ncopuaruyeckuii apTpur,
AHKWJIO3HPYIOLIHIA CIIOHAWINUT,
6os1e3ub Kpona

PA, BocnaniuTesibHbIE 3200/1€eBAHUA
KHIIEYHNKA, CHCTEMHAasi KpacHasi
BOJIYAHKA, ICOPUATHYECKUI apTPUT

PA, 10BeHWJIBHBIH OJIHAPTPHT,
AHKWJIO3HPYIOLIHIA CIIOHAWIUT,
NICOPUATHYECKHI APTPHT, IICOPUA3




IIpenaparsl MKAT, ucnoJsibzyeMbie B TPAHCIJIAHTOJIOT MM

IIpenapar

CumyJiekT (0a3uaukcumMad)

3enanakc (1aKJIuKCUMad)

AKTHBHOE BellleCTBO

Xumepusbie MKAT (IgG1Kk) k
o-uenu peuentopa UJI-2
(CD25)

I'ymanusupoBannbie MKAT
(IgG1) k o-uenu peuentopa
NnJI-2 (CD25)

IIpousBoacTBO

«Novartis Pharma AG»
(IBeiinapus)

«F. Hoffmann-La Roche Ltd»
(IIBeiinapus)

IMokazaHusi K NpUMEHEHNI0

IpodpuaakTuka OTTOPKEHUS
nocJje TPAHCIIAHTANMHU
MOYKH

IpoduiakTuka oTTOPKEHUS
nocJje TPAHCIVIAHTALMHU
MOYKH




IIpenaparsl MKAT, ucnosib3yeMblie NpU Je4eHU

NH(EKIMOHHBIX, AJUIEPrHYeCKUX U JIPYTrUX 3a001eBaHUH

Ipenapar

Cunaruc (maJuBusymaod)

Jlyuentuc (paHuOusymao)

Kconap (omanu3zymad)

AKTHBHOE
BeIIeCTBO

I'ymanusnpoBannbie MKAT
(IgG1Kk) k 3nuTOomy A aHTHMIeHa
Oenka B3aumoaeiicreus (F-6eska)
pecnupaTOPHOro CHHTUIHATBHOTO
Bupyca (PCB)

Fab-¢pparment MkAT (IgG1k)
yeJsioBeKa K (haKTopy pocTa A
sngorenus cocynoB (VEGF-A)

I'ymanuzunpoBanubie MKAT
(IgG1Kk) k IgE 4esoBeka,
Os10KHupyIOLIME CBA3b C
peuentopamu Fe?-R1

IIpou3BoacTBo

«Abbott Laboratories Ltd.»
(BeaukooOpuranus). «Boehringer
Ingelheim Pharma GmbH & Co.
KG» (I'epmanust)

«Novartis Pharma Stein AG»
(IIBefinapus)

«Novartis Pharma Stein AG»
(IIBefinapus)

Iloka3anuga K
NPYMEHEHHUIO

IIpodninakruka nadpexnun
HUKHHUX JAbIXaTeJbHBIX MyTeid,
Bbi3BaHHOM PCB, y nereii 10 2 aer
€ BBICOKMM PHCKOM 3apajkeHHsI
PCB

HeoBackyJsipHas (Bi1askHas)
(¢opma Bo3pacTHOI MaKyISIpHOM
JereHepanuu

Ilepcuctupyomas aTonuyeckas
OpOHXMAJIbHASI ACTMA, Ce30HHBbIIH
aJylepruyecKuii pUHUT




