Research Portfolio

Stellar Scientific Achievements:

+ Scientific discovery of the cow antibodies that are largest known to exist in a
species that open doors of opportunity to develop novel drugs (against cancer,
viruses and autoimmune disease), immunomodulators and vaccines.

1. Saini, S. S., Allore, B., Jacobs, R. M. and Kaushik, A. 1999. Generation of an
exceptionally long CDR3H, with multiple cysteine residues, provides a novel
mechanism of antibody diversity. European Journal of Immunology. 29:2420-26.

2. Kaushik, A. 2001. Evaluation of IL-2 (Leuvectin) gene therapy. Current Opinion
in Investigational Drugs. 2:976-81.

3. Ramsland, P. A., Kaushik, A., Marchalonis, J. J. and Edmunson, A. B. 2001.
Incorporation of long CDRS3 into V domains: Implications for the structural
evolution of the antibody-combining site. Exp. Clin. Immunogenetics. 18:176-98.

4. Saini, S.S. and Kaushik, A. 2002. Extensive CDR3H length heterogeneity
exists in bovine foetal VDJ rearrangements. Scandinavian Journal of
Immunology. 55:140-48.

5. Kaushik, A., Shojaei, F. and Saini, S. S. 2002. Novel insight into antibody
diversification from cattle. Veterinary Immunology & Immunopatholgy 87:347-
350.

6. Saini, S. S., Kaushik, A., Basrur, P. and Yamashiro, S. 2003. Ultrastructural
and immunological characteristics of xenogeneic hybridomas originating from
bovine leukemia virus infected cattle. Veterinary Pathology. 40:460-64.

7. Shojaei, F., Saini S. S., Kaushik A. K. 2003. Unusually long germline genes
contribute to the generation of exceptionally long CDR3H in bovine antibodies.
Molecular Immunology 40:61-67.

8. Saini, S.S., Farrugia W., Muthusamy N., Ramsland, P. A. & Kaushik, A.K.
2007. Structural evidence for a new IgG1 antibody sequence allele of cattle.
Scandinavian Journal of Immunology. 65:32-38 (Journal Cover Picture Citation).

9. Koti, M., Kataeva, G. and Kaushik, A. K. 2008. Organization of DH-gene locus
is distinct in cattle. Dev. Biol. (Basel) 132:307-13.

10. Kaushik, A. K., Kehrlis Jr., M. E., Ng, S., Kurtz, A., Koti, M., Shojaei, F. Saini,
S. 2009. Somatic mutations and isotype restricted exceptionally long CDR3H
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contribute to antibody diversification in cattle. Vet. Immunol. Immunopathol.
127:106-13.

12. Koti, M. and Kaushik, A. KO. Novel Atypical Nucleotide Insertions specifically
at Junction Generate Exceptionally Long CDR3H in Cattle Antibodies. Molecular
Immunology. 47: 2119-28.

13. Koti, M., Nagy, E. and Kaushik, A. K. 2011. A single point mutation in
framework region 3 of heavy chain affects viral neutralization dynamics of
single-chain Fv against bovine herpes virus type-1. Vaccine. 29: 7905-12 (DOI:
10.1016/j.vaccine.2011.08.077).

14. Pasman, Y., Nagy, E., and Kaushik, A. K. 2012. Enhanced bovine herpes
virus type-1 neutralization by multimerized scFvs regardless of differential
glycosylation. Clinical and Vaccine Immunology. 19(8): 1150-57 (DOI:
10.1128/CVI1.00130-12).

15. Pasman, Y., Bhogal, R. and Kaushik, A. K. 2013. Novel Perspective on
Antibody Diversification from Bovine Immunoglobulin Genetics. Chapter 1, In:
Cattle: Domestication, Diseases and Environment. (George Liu Editor), p.1-23.
Nova Science Publisher Inc., New York 11788-3619, USA.

16. Koti, M., Saini, S.S., Sachan, A. and Kaushik, A. K. 2014. Engineered Bovine
Antibodies in Development of New Therapeutics, Immunomodulators and
Vaccines. Antibodies 3: 205-214.

17. Pasman, Y. and Kaushik, A. K. 2014. Bovine immunoglobulin genetics - a
phylogenetic pers-pective. In: Comparative Immunoglobulin Genetics (A. K.
Kaushik, and Y. Pasman, Editors). Apple Academic Press, Toronto, Canada.
p.,187-221.

18. Aida, Y., Takeshima, S.-N., Baldwin, C. L. and Kaushik, A. K. 2015. Bovine
Immunogene- tics. In: The Genetics of Cattle (Dorrian J. Garrick, and Anatoly
Ruvinsky, Editors) 2" Edition CAB International. P., 153-191.

19. Pasman, Y. and Kaushik, A. K. 2016. VH and VL domains of polyspecific IgM
and monospecific IgG antibodies contribute differentially to antigen recognition
and virus neutralization functions. Scandinavian Journal of Immunology. 84: 28-
38.

20. Pasman, Y. and Kaushik, A. K. 2016. Exceptionally long CDR3H of bovine

scFv antigenized with BoHV-1 B-epitope generates specific immune response
against the targeted epitope. Molecular Immunology. 77, 113-125.
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21. Pasman, Y., Daniele Merico and Kaushik, A. K. 2017. Preferential expression
of IGHV and IGHD encoding antibodies with exceptionally long CDR3H and a
rapid global shift in transcriptome characterizes development of bovine neonatal
immunity. Developmental and Comparative Immunology. 67, 495-507.

22. Damani-Yokota P, Gillespie A, Pasman Y, Merico D, Connelley TK, Kaushik
A, Baldwin C. L. 2018. Bovine T cell receptors and y6 WC1 co-receptor
transcriptome analysis during the first month of life. Dev Comp Immunol.
88:190-199. (doi: 10.1016/j.dci.2018.07.023)

+ Discovery of Cow Mega-bodies for Next Generation Therapeutics:

» Research Highlight and Interview, ‘Mega-antibodies: next-generation
therapeutics’ in in the journal ‘International Innovation’, 2014,161:94-95
(www.internationalinnovation.com); Youtube: https://youtu.be/m6VBJJF2BjU
(CTV Kitchener news).

= Development of anti-viral antibody based drugs that prevent bovine respiratory
disease in cattle

1. Koti, M., Farrugia, W., Nagy, E., Ramsland, P.A., Kaushik, A.K. 2010.
Construction of single- chain Fv with two possible CDR3H conformations but
similar inter-molecular forces that neutralize bovine herpes virus |. Mol. Immunol.
47:953-960.

2. Koti, M., Nagy, E. and Kaushik, A. K. 2011. A single point mutation in
framework region 3 of heavy chain affects viral neutralization dynamics of
single-chain Fv against bovine herpes virus type 1. Vaccine. 29: 7905-12.

3. Pasman, Y., Nagy, E., and Kaushik, A. K. 2012. Enhanced bovine herpes virus
type-1 neutralization by multimerized scFvs regardless of differential
glycosylation. Clinical and Vaccine Immunology. 19(8): 1150-57.

Research Discoveries

= Development of novel cow antibody based vaccines and drugs

» Discovery of unique antibodies with an exceptionally long CDR3H in cattle
antibodies.

* Novel genetic elements encoding antibodies

= Novel mechanisms of antibody diversification

» Origin of autoantibodies in natural autoimmunity and systemic autoimmune
disease Research Applications

= Development of scFv capable of virus neutralization

= Development of new vaccines via antigenization of scFvs

Research Profile
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| have an internationally recognized established research program focused on fundamental
aspects of humoral immunity in health and disease consistently supported by NSERC
Discovery, equipment and OMAFRA research grants since 1992. Specifically, my research
is focused on understanding autoimmunity and systemic autoimmune disease and
dissecting immunoglobulin genetics aimed at developing next generation of antibody-
based immunotherapeutics and vaccines. My research contributions in the field include: 2
Books, 88 Peer-reviewed Research articles and book chapters, 4 patents (plus 1 applied)
and 106 invited or research presentations at conferences. Some of my published research
is cited in the immunology textbooks. My early research led to identification of genetic
elements encoding autoantibody that for the first time demonstrated that the same genetic
elements that defended host against harmful agents encoded pathogenic autoantibodies
involved in systemic autoimmune disease, for example, Lupus. This school of thinking that
influenced the field of autoimmunity, from 'horror autotoxicus’ to physiological
autoreactivity, and is outlined in the book Molecular Immunobiology of Self-Reactivity
published in 1992 by Marcel Dekker Inc., New York, USA. This led my research to focus on
understanding the construction of primary antibody repertoire in health and disease. Apart
from identifying new genetic elements, my studies of variable kappa genes in mice broke
the prevailing dogma of accessibility-related variable gene expression. | showed enormous
plasticity in the construction of primary antibody repertoire because of stochastic heavy
and light chain pairing, though exceptions exist. Further, my laboratory demonstrated that
a higher expression of kappa light chains in mice resulted, in part, from counter selection
of lambda light chains to limit self- reactivity in the primary antibody repertoire. At terminal
autoimmune disease state, my laboratory showed that pathogenic IgM autoantibodies had
unique structural features in mice, consistent with clonal selection but without somatic
mutations. My laboratory further demonstrated that the threshold of B-cell selection during
ontogeny influenced the generation of pathogenic IgM autoantibodies involved in the
pathogenesis of systemic autoimmune disease. My seminal contributions on the origin of
pathogenic IgG and IgM autoantibodies in systemic autoimmune disease have had
profound implications on developing therapeutic approaches and disease management
strategies targeting B-lymphocytes.

| extended the studies on construction of humoral immune system to cattle that led us to
identify and classify the genetic elements encoding bovine antibody. My laboratory has the
world lead in bovine immunoglobulin genetics where | am recognized internationally as an
expert in the field, for example, IMGT Expert (International Immunogenetics Information
System, France; http://www.imgt.org/IMGTindex/ IMGTexperts.php), Curator, Comparative
Immunoglobulin Workshop (http://www.healthcare.uiowa.edu/ cigw/animals/cow.htm Univ.
of lowa, USA). My laboratory discovered that some bovine antibodies are the largest
known to exist in any species because of an exceptionally long CDR3H, called
Megabodies, generated by recombination of unique genetic elements (longest DH gene)
involving novel antibody diversification mechanisms. The exceptionally long CDR3H of
these antibodies generates a unique antigen-binding site with structural features resulting
in atypical conformational diversity. This seminal discovery has gained attention throughout
the world and has spurred research for developing new therapeutics using the unique
structural features of the antigen-combining site generated by large sized CDR3H. These
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advances in knowledge are outlined in my book, Comparative Immunoglobulin Genetics
published in 2014 by Apple Academic Press, CRC Press, New Jersey USA. This discovery
was highlighted as Mega-antibodies: next-generation therapeutics in the journal
‘International Innovation’ in 2014. | have now developed for the first-time transcriptome
reference signatures of immunocompetence in the bovine newborn, which is relevant to
developing neonatal vaccination strategies. | also show that antibodies with exceptionally
long CDR3H play an important role in the acquisition of neonatal humoral immunity in
cattle.

| extended the knowledge gained from bovine immunoglobulin genetics to its application in
developing next generation of antibody-based immunotherapeutics and vaccines. My
laboratory developed the first bovine antibody fragment, called scFv (single chain fragment
variable), capable of neutralizing bovine herpes virus type-1 (BoHV-1) and enhanced its
viral neutralizing potency by multimerizing it. This provides first antibody fragment based
anti-viral drug against an important cattle pathogen. My laboratory recently showed ‘proof
of concept’ of developing antibody fragment-based next generation of vaccines by
exploiting the exceptionally long CDR3H of bovine antibody.

To conclude, research contributions of my laboratory have led to the following research
advances and applications:

* Origin of autoantibodies in natural autoimmunity and systemic autoimmune disease*
Skewed development of primary antibody repertoire in systemic autoimmune disease

* Discovery of unique antibodies with an exceptionally long CDR3H in cattle.
+ I[dentification of new and unique genetic elements encoding bovine antibodies

* Novel mechanisms of antibody diversification+ Development of bovine antibody fragment
capable of virus neutralization

* Development of new bovine antibody fragment based vaccines via antigenization

Patents:

R/

% “Novel bovine VDJ cassette, BF1H1, suitable for antigenization”, U.S. Patent, No.
6,740,747, Granted 2004.

% “Bovine D-genes and their application”, US patent No. 7,196,185, Granted 2007 .-
“Development of neutralizing ScFvs against Bovine Herpes Virus type-1 for
prevention, therapy and diagnosis of Infectious Bovine Rhino-tracheitis”’o PCT
International Patent Application filed July, 20080 US Patent No. 8,383,115 B2
Granted February 26, 20130 Canadian Patent No. CA 2693137, Granted October
29, 2013

% Pasman Y, Kaushik AK. 2015. Antigenized single chain variable fragments and

methods and uses thereof. Application: US Patent Office under serial number:

62/252937.

X/
X4
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Books, Publications, Abstracts and Presentations:
Books:

1. Bona, C. and A. K. Kaushik (1992). Molecular Immuobiology of Self-Reactivity. Marcel Dekker,
Inc.: New York, USA; Basel, Switzerland. (Reviewed by: H. Schroeder. Immunology Today,
1992. 13:423- 24).

2. Kaushik, A. and Pasman, Y. 2014. Comparative Immunoglobulin Genetics. Apple Academic

Press, Toronto, Canada.

Book Chapters:

1. Pandey, R. and Kaushik, A. 1980. Buffalopox an emerging pox zoonoses. Proc. Intl.
Congr. Dis. Cattle. 2:1526-28.

2. Mayer, R., Zaghouni, H., Kaushik, A., Kasturi, K., Fidanza, V. and Bona, C. 1990. The
expression of Ly-1 and Ig-V gene families in hybridomas producing autoantibodies of
various specificities. In: Molecular Aspects of Autoimmunity (Farid, N. and Bona, C.,
Editors) Academic Press, San Diego, p.1-27.

3. Goidl, Edmond A., McEvoy, Susan J. Martin, Bonilla, Francisco, Kaushik, A. and Bona,
Constantin A. 1990. Regulation of the Expressed Idiotypic Repertoire in the Normal
Immune Response of the Aged. In: Biomedical Advances in Aging (Allan L. Goldstein,
Editor). Plenum Press, New York, USA. p. 413 - 24.

4. Bona, C. A. and Kaushik, A. 1991. Development of antibody repertoire. In: The
Immunogenetics of Autoimmune Disease. Vol. 1 (Nadir R. Farid, Editor). CRC Press,
Boston, p. 1-14.

5. Kaushik, A. 1991. A synopsis of self-reactivity. In: Molecular Imnmunobiology of Self-
Reactivity (Bona, C. and Kaushik, A., Editors). Marcel & Dekker Inc. New York, p.1-24
(Immunol. Ser 55:1-24).

6. Kaushik, A. and Bona, C. 2002. Genetic origin of murine autoantibodies. In: Molecular

Pathology of Autoimmune Disease (Theofilopoulos, A. N. and Bona, C. A. Editors) ond
edition, Taylor and Francis Publishers, New York, USA, p. 53-67.

7. Pasman, Y., Bhogal, R. and Kaushik, A. K. 2013. Novel Perspective on Antibody
Diversification from Bovine Immunoglobulin Genetics. Chapter 1, In: Cattle:
Domestication, Diseases and Environment. (George Liu Editor), p.1-23. Nova Science
Publisher Inc., New York 11788-3619, USA.

8. Pasman, Y. and Kaushik, A. K. 2014. Bovine immunoglobulin genetics - a phylogenetic
perspective. In: Comparative Immunoglobulin Genetics (A. K. Kaushik, and Y. Pasman,
Editors). Apple Academic Press, Toronto, Canada. p.,187-221.

9. Aida, Y., Takeshima, S.-N., Baldwin, C. L. and Kaushik, A. K. 2015. Bovine
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Immunogenetics. In: The Genetics of Cattle (Dorrian J. Garrick, and Anatoly Ruvinsky,
Editors). 2nd Egn, CAB International. p.,153-191.

Peer Reviewed Journal Articles:

10. Kaushik, A. and Pandey, R. 1980. Cellular and humoral immune responses to
buffalopox virus in experimentally infected mice and rabbits. Immunology 41:153-158.

11. Kaushik, A. and Pandey, R. 1981. Sequential detection of buffalopox virus antigens in
chick-embryo cell culture. Indian Vet. J. 58:763-765.

12. Srivastava, R., Kaushik, A. and Prasad, S.1982. Enzyme linked immunoadsorbant
microassay for detection of serum antibodies to Marek's disease virus in vaccinated
chicken. Acta Virol. 26:302.

13. Kaushik, A. and Kulshreshtha, R. C. 1982. Serlogic evidence of Coxiella burnetti
infection in black Bengal goats. HAU J. Res. 12:202-203.

14. Kaushik, A., Srivastava, R. and Prasad, S. 1983. Prevalence of rotavirus antibody in
Indian buffaloes and cattle. Zbl. Vet. Med. B30:156-158.

15. Pandey, R., Kaushik, A. and Grover, Y. 1985. Biology of orthopoxvirus infections of
domestic ruminants. Progr. Vet. Microbiol. & Immunol. 1:199-228.

16. Kaushik, A., Poncet, P. and Bussard, A.1986. Autoantibodies against bromelainized
mouse erythrocyte: strain distribution of serum idiotype and relative peritoneal cell activity.
Cellular Immunol. 102:323-34.

17. Dighiero, G., Kaushik, A., Poncet, P. and Ge, X. 1987. Origin and significance of
autoantibodies. Concepts Immunopathol. 4:42-76.

18. Dighiero, G., Poncet, P., Matthes, T. and Kaushik, A. 1987. Is autoantibody production
related to particular B cell subset and V-region genes? Pathol. Immunopathol. Res. 6:371-
389.

19. Reninger, L., Ollier, P., Poncet, P., Kaushik, A. and Jaton, J.C. 1987. Novel V-genes
encode virtually identical variable regions of six murine monoclonal anti-bromelain treated
red blood cell autoantibodies. J. Immunol. 138:316-323.

20. Dighiero, G., Lim, A., Poncet, P., Kaushik, A., Ge, X. and Mazie, J. C. 1987. Age related
natural antibody specificities among hybridoma clones originating from NZB spleen.
Immunol. 62:341-347.

21. Kaushik, A., Matthes, T. and Dighiero, G. 1988. Do natural autoantibodies play an
important role in the elimination of senescent or damaged red blood cells? Blood Cells
14:161-174.
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22. Kaushik, A., Lim, A., Poncet, P., Ge, X. and Dighiero, G. 1988. Comparative analysis of
natural antibody specificities among hybridomas originating from spleen and peritoneal
cavity of adult NZB and BALB/c mice. Scand. J. Immunol. 27:461-471.

23. Reninger, L., Kaushik, A., Izui, S. & Jaton, J.C. 1988. A member of a new VH gene
family encodes anti-bromelainized mouse red blood cell autoantibodies. Eur. J. Immunol.
18:1521-1526.

24. Dighiero, G., Lim, A., Lembzet, M., Kaushik, A., Andrade, L. and Freitas, A. 1988.
Comparative study of VH gene family usage by newborn xid and non-xid mice, newborn
and adult NZB and splenic and peritoneal B cell compartments. Eur. J. Immunol. 18:1979-
83.

25. Kaushik, A., Schulze, D. H., Bona, C. and Kelsoe, G. 1989. Murine Vk gene expression
does not follow VH paradigm. J. Exp. Med. 169:1859-1864.

26. Kaushik, A., Schulze, D. H., Bonilla, F., Bona, C. & Kelsoe, G. 1990. Stochastic pairing
of heavy chain and kappa-light chain variable gene families occurs in polyclonally activated
B cells. Proc. Natl. Acad. Sci. USA. 87:4932-4936.

27. Kaushik, A., Mayer, R., Fidanza, V., Zaghouni, H., Lim, A., Bona, C. and Dighiero, G.
1990. Ly-1 and Ig-V gene expression in natural autoantibody secreting hybridomas. J.
Autoimmun. 3:687-700.

28. Shefner, R., Mayer, R., Kaushik, A., D'Eustachio, P., Bona, C. and Diamond, B. 1990.
Identification of a new Vk gene family that is highly expressed in an autoimmune mouse
strain. J. Immunol. 145:1609-1614.

29. Kaushik, A., Reninger, L., Kelsoe, G., Jaton, J.C. and Bona, C. 1991. Contribution of
the VH11 gene family to mitogen responsive B cell repertoire in C57BL/6 mice. Eur. J.
Immunol. 21:827-830.

30. Schulze, D. H., Mancillas, P., Kaushik, A., Bona, C. and Kelsoe, G. 1992. Mitogen
induced VH and Vk expression is similar in young adult and aged mice. Aging Immunol. &
Infect. Dis. 3:127-134.

31. Staempfli, H. R. and Kaushik, A. 1993. Clinical reactions of horses to venoms from
winged stinging insects. Equine Vet. Educ. 5:259-261.

32. Kenney, D. G., Robbins, S. C., Prescott, J., Kaushik, A. and Baird, J. D. 1994.
Rhodococcus equi pneumonia in foal: Development of reactive arthritis and resistance to
erythromycin and rifampin during treatment. Equine Vet. J. 25:246-248.

33. Kaushik, A. 1994. Autoantibody and autoimmune disease. Immunol. Today. 15:340-
341.
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34. Nangpal, A., Knott, J., Lipsanen, V., Bona, C. and Kaushik, A. 1995. Contribution of the
VA light- chain to the development of the primary antibody repertoire. Immunoglobulin
Expression in Development and Disease, Annals New York Academy of Science. 764:296-
300.

35. Kaushik, A. Kelsoe, G. and Jaton, J.-C. 1995. The nude mutation results in impaired
primary antibody repertoire. Eur. J. Immunol. 25:631-634.

36. Emara, M., Tout, N., Kaushik, A. and Lam, S. 1995. Diverse VH and Vk genes encode
antibodies to Pseudomonas aeruginosa lipopolysaccharide. J. Immunol. 155:3912-3921.

37. Saitoh, Y., Kelsoe, G., Bona, C. and Kaushik, A. 1995. Skewed VH and Vk gene family
expression and pairing occurs among B-lymphocytes in autoimmune motheaten mice.
Autoimmunity. 21:185-193.

38. Silva, S. V. P. S, Little, P. B. and Kaushik, A. 1995. An immunodominant epitope on
40kD outer membrane protein is conserved among different strains of Haemophilus
(Histophilus) somnus. Zentralblatt fur Bakteriologie - Intl. J. Med. Microbiol. Virol. Parasitol.
& Infect. Dis. 282:449-456.

39. Kaushik, A. and Wai-May Lim. 1996. The primary antibody repertoire of normal,
immunodeficient and autoimmune mice is characterized by differences in V-gene
expression. Res. Immunol. 147:9-26.

40. Alexander, H.S., Waisglass, S. E., Lindsay, R.T., Hatch, W. S. & Kaushik, A. 1996. An
SLE-like syndrome in a cat. J.Vet. Allergy & Clin. Immunol. 4:124-127.

41. Saini, S. S., Nangpal, A., Teo, K. and Kaushik, A. 1996. Murine Vh11 gene family is
conserved during evolution. Exp. Clin. Immunogenet. 13:154-160.

42. Bot, A., Nangpal, A., Pricop, L., Bogen, B., Kaushik, A. and Bona, C. 1996. VA-light
chain genes reconstitute immune responses to defined carbohydrate antigens or haptens
by utilizing different VH genes. Mol. Immunol. 33:1359-1368.

43. Lipsanen, V., Walter, B., Emara, M., Lam, J., Siminovitch, K. and Kaushik, A. 1997.
CDRH3 length is the target of selection of disease-associated IgM autoantibodies. B
Lymphocytes and Autoimmunity. Annals NY Acad. Sci. 815:448-454.

44. Lipsanen, V., Walter, B., Emara, M., Lam, J., Siminovitch, K. and Kaushik, A. 1997.
Restricted CDR3 length of the heavy chain is characteristic of six randomly isolated

disease associated VH J558% IgM autoantibodies in lupus prone motheaten mice. Intl.
Immunol. 9:655-664.

45, Saini, S. S., Hein, W. and Kaushik, A. 1997. A single polymorphic immunoglobulin VH

gene family related to mammalian group |, clan Il, is identified in cattle. Mol. Immunol.
34:641-651.
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46. Saini, S. S. & Kaushik, A. 1997. Identification of genetic defect responsible for equine
SCID will permit genetic testing of breeding stock. J. Vet. Aller. & Clin. Immunol. 5:112-113.

47. Knott, J., Bona, C.and Kaushik, A.1998. The primary antibody repertoire of k-
deficient mice is characterized by predominant VA1 gene expression, non-stochastic
VA1+VH gene family pairings and a higher degree of self-reactivity. Scand. J. Immunol.
48:65-72.

48. Rinkardt, N. E., Kruth, S. A., Kaushik A. 1999. The effects of prednisone and
azathioprine on circulating immunoglobulin levels and lymphocyte subpopulations in
normal dogs. Can. J. Vet. Res.- Revue Veterinaire Canadienne. 63:18-24 [Citation: Clinical

Immunology of the Dog & Cat, 1St Eq. (1999) - Michael J. Day, ISU Press, lowa, Chapter
15, p. 284].

49. Saini, S. S., Allore, B., Jacobs, R. M. and Kaushik, A. 1999. Exceptionally long CDR3H
region with multiple cysteine residues in functional bovine IgM antibodies. Eur. J. Immunol.

29:2420-2426[Citation: Veterinary Immunology: An Introduction, 7t ed. (2004) - 1. Tizard,
W.B. Saunders Co., Chapter 14, p.164].

50. Saini, S. S. and Kaushik, A. 2001. Origin of bovine IgM structural variants. Mol.
Immunol. 38:389- 396 (DOI: 10.1016/S0161-5890(01)00063-3).

51. Kaushik, A. 2001. Evaluation of IL-2 (Leuvectin) gene therapy. Curr. Opin. Investig.
Drugs. 2:976-981.

52. Ramsland, P. A., Kaushik, A., Marchalonis, J. J. and Edmunson, A. B. 2002.
Incorporation of long CDRS3 into V domains: Implications for the structural evolution of the
antibody-combining site. Exp. Clin. Immunogenet. 18:176-198 (DOI: 10.1159/000049197).

53. Saini, S.S. and Kaushik, A. 2002. Extensive CDR3H length heterogeneity exists in
bovine foetal VDJ rearrangements. Scand. J. Immunol. 55:140-148 (DOI: 10.1046/j.1365-
3083.2002.01028.x).

54. Kaushik, A., Shojaei, F. and Saini, S. S. 2002. Novel insight into antibody diversification
from cattle. Vet. Immunol. & Immunopathol. 87:347-350 (DOI: 10.1016/S0165-
2427(02)00063-6).

55. Saini, S. S.and Kaushik,A.2003. Immunoglobulin genes and their diversification
in vertebrates. Curr. Trends Immunol. 4:162-176.

56. Saini, S. S., Farrugia, W., Ramsland, P. A. and Kaushik, A. 2003. Bovine IgM antibodies
with exceptionally long CDR3H share unique structural properties conferring restricted
pairings of VH and VA genes. Intl. Immunol. 15:845-853(DOI: 10.1093/intimm/dxg083).

57. Saini, S. S., Kaushik, A., Basrur, P. and Yamashiro, S. 2003. Ultrastructural and
immunological characteristics of xenogeneic hybridomas originating from bovine leukemia
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virus infected cattle. Vet. Pathol. 40:460-464 (DOI: 10.1354/vp.40-4-460).

58. Shojaei, F., Saini S. S., Kaushik A. K. 2003. Unusually long germline DH genes
contribute to the generation of exceptionally long CDR3H in bovine antibodies. Mo |.Im
munol.40:61-67 (DOIl: 10.1016/S0161-5890(03)00098-1).

59. Cassady-Cain, R.L. and Kaushik, A. K. 2006. Increased negative B cell selection
impairs neonatal B cell repertoire but does not directly lead to generation of disease
associated IgM autoantibodies. Intl. Immunol. 18:661-669 (Supplementary figure S1, tables
S1-4 online; DOI: 10.1093/intimm/dxI003).

60. Bridle, B.W., Julian, R., Shewen, P.E., Vaillancourt, Jean-Pierre and KaushikA. K.
2006. T lymphocyte subpopulations diverge in Commercially Raised Chickens. Can. J. Vet.
Res. 70:183-190.

61. Saini, S.S., Farrugia W., Muthusamy N., Ramsland, P. A. & Kaushik, A.K. 2007.
Structural evidence for a new IgG1 antibody sequence allele of cattle. Scand. J. Immunol.
65:32-38 (Journal Cover Picture Citation; DOI: 10.1111/j.1365-3083.2006.01865.x).
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(Session speaker), 2nd |nternational Conference on Antibodies and Therapeutics (July
11-12, 2016), Philadelphia, USA.
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Distinguished Invited Lectures:

84. Peritoneal B cell and autoimmunity’ Round Table Conference on Autoimmunity,
Pasteur Institute, Paris, June 1987.

85. Vh11: a new murine gene family. University of Texas Medical Branch, Galveston, Texas
77550, April 1988.

86. ldiotype and structure of autoantibodies reactive with bromelain treated red blood
cells. Mount Sinai School of Medicine, New York, May, 1988.

87. ‘Molecular analysis of natural autoantibodies’. National Institute of Immunology, New
Delhi, September 1988.

88. Phenomenon of autoimmunity, University of Missouri, Columbia, February 1990.

89. Construction of immunoglobulin repertoire, University of Geneva Medical School,
Geneva, September 1990.

90. Idiotype: Concepts and Applications. University of Guelph, Guelph, 1991.

91. Construction of antibody repertoire. University of Guelph, Guelph, 1992.

92. B lymphocyte, Immunodeficiency and Autoimmunity, Mount Sinai School of Medicine,
New York, December 1994.

93. Molecular immunobiology of self reactive autoantibodies, Molecular biology 1995
Conference, San Diego, 1995.

94. CDRS3H length in health and disease, Oklahoma Medical Research Foundation,
Oklahoma City, 1997.

95. Current perspectives on B-1 lymphocytes and immune response, International Centre
of Genetic Engineering and Biotechnology, New Delhi, 1998.

96. 'Novel insight through bovine immunoglobulin genes', Department of Molecular
Biology, University of Guelph, 1999.

97. Of mice, cattle and antibodies, Ohio State University Children’s Hospital, February
2001.

98. Novel insight into antibody diversification from cattle. International Veterinary
Immunology, Symposium, Uppsala, Sweden, July 2001.

99. Bovine Antibody gene Technology in Health and Disease, Angenics, University of
Guelph, Guelph, November, 2001.

100. Bovine Antibody Transgenesis, Albert Einstein College of Medicine, New York, USA,
2004.

101. The dogma of cattle antibody’, Institute for Molecular Biology and Biotechnology,
Vrije Universiteit Burssel, Burssel, Belgium, October, 2005.

102. Immunoglobulin genetics, Round Table Meeting, INSERM Unit, L’Eclole the Medicine,
Paris, France, February, 2006.

103. Antibodies: Structure, Function and Application. South Dakota State University,
Brookings, USA, November 2, 2007.

104. Translational aspects of bovine antibodies in animal health. Ontario Ministry of
Agriculture and Food, Guelph, Ontario, Canada, November 28, 2007.

105. Bovine antibody genetics in health and disease, IMGT, CNRS, Universite Montpellier
2, Montpellier, France, February 2010.
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106. Functional aspects of single chain Fv and its multimers against Bovine Herpes Virus-
1, Antibody Design and Discovery Conference, June 7-8, 2012, San Diego, USA
(Distinguished Speaker).

107. Novel structural and functional aspects of bovine antibody suitable for engineering
new anti- viral drugs and vaccines. Faculty of Veterinary Medicine, Lala Lajpat Rai
University of veterinary and Animal Science, Hisar, India, May, 2014.

108. Cow Megabodies for Better Human Health, National Academy of Agricultural
Sciences, New Delhi, India, January, 2015.

109. Exceptionally long CDR3H of bovine scFv antigenized with BoHV-1 B-epitope
generates specific immune response against the targeted epitope (Session speaker),

2nd |nternational Conference on Antibodies and Therapeutics (July 11-12, 2016),
Philadelphia, USA.

Research Citations in Text Books:

» Clinical Immunology of the Dog and Cat, 15t eq. (1999) - Michael J. Day, ISU Press,
lowa, Chapter 15, p. 284.

» The Genetics of Cattle, 1St ed. (1999) - Ruedi Fries and Anatoly Ruvinsky, CABI
(www.cabi.org), Chapter 7.

= Veterinary Immunology: An Introduction, 7t eq. (2004) - I. Tizard, W.B. Saunders
Co., Chapter 14, p.164.
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