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Development of therapeutic monoclonal 

antibodies for treatment of diseases





Main fields of mab therapy

• Cancer therapy

• Autoimmune 

and chronic 

inflammatory 

diseases

• Organ 

transplantation





Biotherapeutical agents for rheumatic diseases 

and their targets



Co-stimulatory molecules in APCs and T cells



T cell activation and bolcking
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Structural model of abatacept

(CTLA-4 – IgG Fc fusion protein)



APC: Antigen Presenting Cells

TCR: T-Cell Receptor

MHC: Major Histocompatibility Complex

Trade Name: Orencia Generic Name (USAN, INN, BAN and JAN): Abatacept

Synonyms: CTLA4-Ig, Descriptive Name: 1-25-oncostatin M (human precursor) fusion 

protein with CTLA-4 (antigen) (human) fusion protein with immunoglobulin G1 (human 

heavy chain fragment) Laboratory Code: BMS-188667-01 (also referred to as BMS-

188667) CAS Registry Number: 332348-12-6 WHO Number: 8495



Biological therapy for cancer

• Biological therapy for cancer is used in the 

treatment of many types of cancer to 

prevent or slow tumor growth and to prevent 

the spread of cancer.

• Therapeutic monoclonal antibodies

- kill cancer cells directly

- induce the immune system to recognize 

and kill cancer cells. 





Targeted antigens in tumor patients



Applications of monoclonal antibodies 

for cancer therapy



The mechanisms of action of Rituximab (anti-CD20): (1) Antibody-dependent cell-

mediated cytotoxicity (ADCC). (2) Complement-dependent cytotoxicity (CDC). (3) 

Direct effects of binding (induction of apoptosis and sensitization to other 

chemotherapeutic agents). (4) Antibody-dependent phagocytosis (ADP).





Mechanism of action of monoclonal antibodies 

for therapy of solid malignant tumors



Immunotoxin therapy





HER-2/neu



Immunotoxin therapy of „Hairy Cell” leukaemia by 

BL22

Pseudomonas

exotoxin (pe38) 

conjugate to Ig 

variable H and L 

chains



Bispecific monoclonal antibody therapy



Immune checkpoint inhibitors in 

cancer therapy



The first 

monoclonal 

antibodies for 

therapeutic use 



2004: more than 400 under clinical trials in the US (including biosimilars)

2013: more than 2000 under clinical trials in US and EU (including 

biosimilars)

2017-2020: more than 70 new products introduced in the market

Therapeutic monoclonal antibodies in the 

US between 1986 and 2001





Nomenclature of therapeutic 

mononclonal antibodies

TARGET

b(a) bacterium

c(i) circulatory system

f(u) fungus

k(i) interleukin

l(i) immune system

n(e) nervous system

s(o) bone

tox(a) toxin

t(u) tumor

v(i) virus

ORIGIN

-a- rat

-e- hamster

-i- primat

-o- mouse

-u- human

-xi- chimeric

-zu- humanized

-xizu- chimeric/humanized hybrid

-axo- rat/mouse hybrid

Prefix (variable) – Target – Origin – mab

(E.g. anti-CD20 Ri tu xi mab)



-o- -xi-

-u--zu-





Over 500 mabs used for human 

therapeutic application in 2020

More than 2000 are under clinical trial 

at the moment



BITE—bispecific T-cell engager, DART—Dual affinity 

retargeting.

Monika A. Papież et al: Biological Therapies in the Treatment of Cancer—Update and New Directions. Int J 

Mol Sci. 2021 Nov; 22(21): 11694.

Selected recombinant antibodies 

developed for anti-cancer therapies



Risk of mab treatments

• Allergic reactions

• Intolerance

• Declined and blocked activity

• Banal infections

• Tuberculosis

• Sever, non-specific immunological 

side effects



a | Surface receptors on T cells can cause a 

cytokine storm when activated by therapeutic 

mAbs (Alemtuzumab, Muromonab-CD3 and 

TGN1412). b | TGN1412 can directly cause some 

cytokine release, as CD28 is expressed on a 

variety of cells in the normal immune system. 

Cross-linking of human CD28 may contribute to 

the formation of an activated immunological 

synapse (IS) on the surface of T cells, and binding 

of CD28SA to Fcγ receptors (FcγRs) on 

endothelial cells and other leukocytes could cause 

further cytokine release. Activation of CD28 may 

also cause upregulation of adhesion molecules 

such as CD11b on the surface of T cells or other 

cells of the innate immune system, which can then 

bind to intracellular adhesion molecule 1 (ICAM1) 

on endothelial cells. T cell–endothelial complexes 

have the capacity to cause amplified cytokine 

production and local endothelial damage. 

Hence, the cytokine storm and neutrophil 

infiltration could mediate the capillary leak 

syndrome with resultant multiple organ failure. 

c | The IS forms in a dynamic process on the T-cell 

plasma membrane, in which the five components 

of the TCR–CD28 microcluster aggregate to form 

a central supramolecular activation cluster (c-

SMAC). The latter consists of a core of TCR and 

CD3 molecules, surrounded by a ring of CD28 

molecules with associated protein kinase Cθ, 

which causes sustained T-cell activation.


