Dr. Zaigham Abbas

Department of Microbiology & Molecular
Genetics. University of the Punjab, New campus,
Lahore. 54590. Pakistan.

Email: zaigham.mmg@pu.edu.pk

BIOSKETCH

Dr. Zaigham Abbas is working as an Assistant Professor at Department of Microbiology and Molecular
Genetics, University of the Punjab after completion of my PhD from University of Nottingham in 2011. During
PhD he worked on the development of tools to target antigens through mannose receptor to develop vaccine
against cancer. Antigen targeting through MR showed promising results to induce B cell and T cell immunity
against melanoma in mice model. He supervised and currently supervising the thesis of Ph.D, MS/M.Phil,
M.Sc and B.S research students covering different aspects. His research interests generally lie in cellular and
molecular therapeutics. Some of his research students are working on the characterization of different aero-
allergens and their clinical complications such asthma with future goals to advance into recombinant vaccines
of allergy and development diagnostic devices against different local aero-allergens. Recently, he assessed
the role stem cells derived conditioned media in diabetic mice wound healing and arthritic rats. Different
physical, serological, histological and molecular parameters were checked to ensure the progression of the
ailment and then the suppression of the disease using adipose derived stem cells conditioned media. The
mice treated with ADSC-conditioned media showed significant wound closure as well as reduction in blood
glucose levels of diabetic mice. Moreover ADSC-conditioned media reduce inflammation in arthritic rats. Dr
Zaigham has taught the courses of Basic, Advanced Immunology, Monoclonal Antibodies, Cell and Molecular
Biology at undergraduate and post graduate level.

EDUCATION

PhD In immunology, University of Nottingham (2007-2011)

Thesis Title: Vaccine development through antigen targeting to mannose receptor.

Supervisors: Dr. Luisa Martinez-Pomares and Prof. Dr. Lindy Durrant

B.Sc.(Hons.) in Microbiology and Molecular Genetics, University of the Punjab, Lahore (2002-2006)
Thesis title: Seroprevalence and comparative screening of HBsAg in Pediatric patients.

EMPLOYMENT
o Assistant Professor at the Department of Microbiology and Molecular Genetics, University of the
Punjab Lahore. (05/01/2012 to date).
o Lecturer at the Department of Microbiology and Molecular Genetics, University of the Punjab Lahore.
(29/05/07 to 04/01/12).
o Worked as a Microbiologist in the MS Pharmaceutical industry for four months (01/03/06 to 01/06).
DISTINCTION/AWARDS
o Higher Education Commission, Pakistan approved supervisor.
o Awarded overseas scholarship for PhD, Under Faculty development program by University of the Punjab,
Lahore (2007-2010).
o Awarded MOL Research Funding from School of Molecular Medical Sciences University of Nottingham to
prepare chimeric antibodies and to conduct antigen presentation assays in-vitro (2,500 £) (2008-2009).
o Recipient of Merit Scholarship awarded by Board of Intermediate & Secondary Education Multan.

PROFESSIONAL AFFILIATION
e Member European Academy of Allergy and Clinical Immunology (EAACI).
o Chief-coordinator of National Academy of Young Scientists. (www.nays.com.pk)
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Vice-president of the Sciforum (2005-2009).
Member Young thinkers of Pakistan (YTP)

PROFESSIONAL TRAINING (WORKSHOPS/ CONFERENCES):
| attended/organized 37 national and international workshops conferences.

TEACHING EXPERIENCE
| taught following course at graduate and undergraduate level.

Class University/ Semester | Course No Course Title Period
Department
MS/ MMG 02 PhD MMG-751- Immunological Techniques 2016,2017,2018
M Phil 761
BS/ MMG 07 BS & MMG-4709 Monoclonal Antibodies 2012, 2013,
M Sc BS06 2014,2015,
2016,2017,2018
IBB BS-07 Sem | IBB-412 Advanced Immunology 2016
MMG 06 BS & 03 | MMG-3605 Food Microbiology 2012, 2013,
MSc 2014,2015,
2016,2017,2018
MMG 03 BS MMG-204 Animal Biodiversity 2012
MMG 03 BS Tutorial 2012, 2013,
2014
MMG 3rd MMG-206 Cell Biology 2014,2015,
2016,2017,2018
MMG 2nd MMG-156 Microbial Diversity 2014
MMG 04 MSc MMG-4705 Bioethics 2013

RESEARCH PROJECT GRANTS
External Research Grants

1.

Title: Isolation, Purification and Characterization of Novel Peptides from common aero-allergens
encountered in Pakistan Funding Agency: Higher Education Commission, Pakistan. Funding amount:
40,23,608 Rupees, 2017 (PI)

Title: Preparation of immune-chromatographic device for early diagnosis of Dengue virus infection.
Funding Agency: Higher Education Commission, Pakistan (2012-2013) Funding amount: 5, 00,000
Rupees.

Title: Potential role of staphylococcal penicillin binding protein (PBP) in cross reactivity with murine
cytokine assay. Funding Agency: Higher Education Commission, Pakistan. Funding amount: 452,000
Rupees, 2017 (Co-PI)

Title: Isolation and Characterization of Bacteriphages against the Multidrug resistant bacterial pathogens
to be used for phage therapy. Funding Agency: Higher Education Commission, Pakistan. Funding
amount: 68,13,922 Rupees, 2016 (Co-Pl).

Indigenous Institutional Research Grants

| won 8 indigenous institutional research grants.

RESEARCH THESIS SUPERVISED
| supervised 12 MS/Mphil and 17 BS and MSc thesis.
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Appendix

A- Summary of PhD project:

Dendritic cells (DC) are unique antigen presenting cells which play a major role in antigen presentation and
initiation of the immune response by regulating B- and T- cell activation. Antigen targeting to DC receptors is an
effective, safe and specific method for vaccine development. The mannose receptor (MR) is an endocytic receptor
expressed by subpopulations of DC and antigen targeting through MR leads to enhanced antigen uptake and
presentation to T-cells. This makes MR a favourite receptor for the development of vaccines against diseases that
require T-cell immunity such as cancer and viral infections. This project sought to develop tools to target antigens
through MR and investigate their ability to induce T-cells activation in vitro and in vivo.

We have used four approaches to deliver antigen through MR ; (i) MR-specific mAbs: 5D3 and 6C3, have been
chemically linked to the melanoma epitope TRP-2, (i) MR-specific chimeric antibodies carrying several model
antigens have been generated by using genetic engineering and (iii) Glycopolymers and the suitable antigens such
as a shorter version of model antigen ovalbumin (OVA), with and without N-glycosylation sites have been
generated and characterised. Glycopolymer-OVA conjugates were prepared by chemical coupling but it requires
further optimization. The binding efficiency of anti-MR antibodies has been assessed using ELISA and BIACORE
and the glycopolymers have been tested for their interaction with MR. Immunisations were performed with anti-MR
mAb-TRP2 conjugates which induced TRP-2 specific CD8+ T-cells activation and improved humoral response. Due
to limitations in this approach in terms of chemical coupling being an inefficient method and the potential
involvement of Fc recetors (FcRs), chimeric Abs fused to model antigens and bearing mutated Fc were generated.
These chimeric Abs, have been tested for their ability to induce T-cell activation in vitro and in vivo.

During my PhD | developed four different approaches to deliver cancerous antigens to DCs through Mannose
Receptor and my Phd thesis also comprised of four chapters which are briefly discussed below.

(i) Generation of chimeric anti-MR Ab by genetic engineering
The present chapter describes the generation of chimeric anti-MR mAb (5D3-HEL) bearing a mutated Fc portion of
mouse IgG1 and a hen egg lysozyme (HEL) derived epitope. Plasmid constructs carrying anti-DEC205 Ab-HEL



fused to a mutated Fc region of mouse IgG1 (Clynes et al., 2000), kindly provided by Prof Nussenzweig
(Rockefeller University, New York) were used as starting materials. Binding properties of the anti-MR mAbs 5D3
and 6C3 were compared using BIACORE. The variable regions; VH and VL of 5D3 were cloned and used to
replace the variable region of DEC205-HEL to obtain 5D3-HEL. This chapter also describes expression of
DEC205-HEL, 5D3-HEL and the control protein IgG1-HEL, and their initial characterisation in terms of their binding
to DEC205 and MR respectively.

(ii) Investigation of the capacity of chimeric anti-MR Ab to target Ag to antigen presenting cells and

induceT-cell immunity

In vitro Ag presentation assays using HEL and OVA as model antigens were set up in this study. Novel reagents
such as 5D3-HEL (chapter 3) and 5D3-OVA (this chapter) have been generated from DEC205-HEL and the
potential of these antigen delivery reagents to activate T-cells was assessed, in vitro using these assays. DNA
plasmids encoding 5D3-OVA and 1gG1-OVA have been used to immunise animals to test their potential to
generate OVA-specific T-cells.

(iii) Antibody-mediated targeting of TRP-2 Ag through MR to induce T-cell immunity
In this study, MR specific mAb (5D3 and 6C3) and isotype control IgG2a (Martinez-Pomares et al., 2003) have
been conjugated covalently with TRP-2, a MHC-| restricted melanoma Ag. Binding of antibodies to MR before and
after conjugation have been analysed by ELISA in order to assess the effect of chemical coupling on the binding,
moreover MR-mediated internalization have also been assessed by using CHO cells expressing MR. TRP-2
conjugates were injected subcutaneously into mice in the presence of MPLA and CpG as adjuvants. After two
booster doses mice were sacrificed and spleens were collected and TRP-2 specific T-cells secreting IFNI were
counted by ELISPOT.

(iv) Use of Glycopolymers for Antigen Targeting to dendritic cells potentially through MR
This study is a part of a wider project which has the ultimate goal to develop an Ag delivery system and vaccine
against cancer. In this study functionalisable (‘clickable’) polymers were prepared by Atom transfer radical
polymerisation (ATRP) starting from an initiator which presented a reactive unit able to react selectively with free
cystein protein sulphidryl units. The polymer alkyne repeating units were then clicked with different sugar azides in
different relative concentration to generate a library of glycopolymers with different relative amount of sugar units.
Binding of different glycopolymers to MR and MR-mediated endocytosis was analysed. In future, glycopolymers will
be conjugated with recombinant OVA mini-protein: a protein of molecular weight of 15 kDa and 136 aminoacid
residues containing major CD4+ and CD8+ epitopes. Glyco-conjugates will be tested for their potential to induce T-
cell-immunity.



