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Thursday, August 5th Friday, August 6th 
09:30am  Gib Bogle 09:30am  Grant Lythe 
10:00am  Mario Castro 10:00am  Carmen Molina París 
10:30am  Rob de Boer 10:30am Coffee Break 
11:00am  Coffee break 11:00am  Dipankar Nandi 
11:30am  Melanie Moses 11:30am  Alan Perelson 
12:00pm  Soumya Banerjee 12:00pm  (More) Discussion 
12:30pm  Byron Goldstein  
  
01:00pm Lunch 12:30pm Lunch 
  
03:15pm  Robin Callard 02:00pm  Ruy Ribeiro 
03:45pm Coffee Break 02:30pm  Future plans for INTI 
04:15pm  (More) Discussion  
  
 
 
Gib Bogle, University of Auckland, New Zealand 
A simple model for S1P-mediated T cell chemotaxis 
It is now accepted that S1P chemotaxis influences T cell egress from the lymph node 
(although there is disagreement about the mechanism).  In order to incorporate this effect 
into my agent-based model, in which T cells move on a lattice, I have developed a simple 
formulation based on a hypothetical system linking TCR stimulation, CD69 expression, 
and S1P1 (S1P receptor) expression.  Depending on the cell’s S1P1 level and distance 
from an exit location, an adjustment is made to the probabilities of jumps to the 
neighbour sites. 
 
 
Mario Castro, Universidad Pontificia Comillas, Spain 
Cell Motility: open questions from a newbie 
During decades cell motion has been attributed to a few mechanisms, as random diffusive 
motion or chemotaxis. However this picture does not seem to explain all the features 
observed experimentally. Moreover, little is known about how the shape of the cell 
changes during its motion or, more profoundly, how shape and motion can be related. In 
this talk I will try to throw some open questions and try to find some theoretical 
opportunities for future work. 
 
 
Rob de Boer, Utrecht University, Netherlands 
Intravital imaging and computational modeling of skin immunity 
The skin epithelium can be considered a specialized immunological organ in which 
keratinocytes, Langerhans cells and infiltrating immune cells such as CD8+ killer T cells 
interact to defend against pathogens. We study an in vivo system visualizing viral skin 
infections and the immune responses controlling these infections in mice.  By 



mathematical analysis of these time-lapse imaging data in herpes simplex-1 virus-
infected skin we were able to demonstrate that effector T cells migrate directionally 
towards foci of infection.  We perform simulations using the Beauchemin model to test 
whether this small effect significantly influences their efficiency and time of arrival at the 
site of infection. 
 
 
Melanie Moses, University of New Mexico, USA 
The role of animal size in life history, immunology and epidemiology 
 
 
Soumya Banerjee, University of New Mexico, USA 
A Mathematical Model of Body Size Effects on Pathogen Replication and Immune 
Response 
Critical epidemiological determinants like host infectivity display considerable inter-
specific variation. This research investigates how rates of pathogen growth, immune 
system (IS) proliferation times and rates, and important epidemiological determinants 
like peak viral load in blood are determined by host body size. We use a model of 
Ordinary Differential Equations (ODE) to represent host-pathogen dynamics. The model 
was used to simulate viral concentration in an experimental study of West Nile Virus 
(WNV) infection involving 25 avian species. Model predictions are consistent with the 
hypothesis that pathogen proliferation rates decline in larger hosts while IS rates and 
times are independent of host body size. This leads to peak viral concentration in blood 
serum (an important epidemiological determinant of disease spread) scaling as M-1/4, 
where M is host body mass. This suggests that hosts with smaller body mass have higher 
peak viral concentration. We speculate that smaller hosts could potentially amplify viral 
growth and act as reservoir hosts. The model also helps us make predictions of peak viral 
load in species for which data currently does not exist, from conveniently measurable 
parameters like host body mass. Such approaches will help progression from within-host 
models to extra-host epidemiological models and facilitate prediction of disease-spread 
determinants like R0 (basic reproductive ratio) from conveniently measurable parameters 
like host mass. Lastly, our research suggests that clinical results from typically small 
laboratory animals should be scaled in a non-linear fashion with body mass to be relevant 
for humans. 
 
 
Byron Goldstein, Los Alamos National Laboratory, USA 
Cell Signaling Initiated by Ligand-Induced Receptor Aggregation: Does the TCR Work 
This Way? 
 
 
Robin Callard, University College London, UK 
Modelling T lymphocyte homeostasis 
The T lymphocyte pool is established rapidly in childhood and then remains fairly 
constant throughout adult life. Homeostasis of the T lymphocyte population requires 
balancing variable input from the thymus with age, so called homeostatic proliferation of 



naive and memory cells, unpredictable exposure to antigen (infection), and loss through 
terminal differentiation and death. This picture is complicated further by age dependent 
changes in the relative importance of thymic output and peripheral cell division. The shift 
towards peripheral cell division for maintenance of the T lymphocyte pool with age may 
have a major impact on repertoire diversity since the TCR signals required for 
homeostatic cell division in the naive pool may favour some clones over others. This 
issue is particularly important in certain clinical scenarios such as HIV infection and 
response to therapy and in reconstitution of the T cell pool after bone marrow or thymus 
transplantation. Mathematical modelling is of major importance for understanding these 
processes. 
 
 
Grant Lythe, Leeds University, UK 
Stochastic dynamics and T cells 
I will discuss stochastic models related to T cell kinetics.  Models for repertoire 
maintenance, and for ligand-receptor binding, are Markov processes with discrete state 
space. In the case of dynamics of the interaction of T cells with dendritic cells in a lymph 
node, we use a continuous-space Brownian motion model. 
 
 
Carmen Molina París, Leeds University, UK 
Stochastic modelling of naive T cell repertoire maintenance 
TBD 
 
 
Dipankar Nandi, India Institute of Science, India 
Anti-tumor activities of heat killed Mycobacterium indicus pranii 
Mycobacterium indicus pranii (MIP) previously known as (Mycobacterium w) is a 
rapidly growing and saprophytic mycobacterium. It has been used as adjunct to multi-
drug therapy in leprosy. Both in vitro and in vivo studies have shown that heat-killed MIP 
enhances immune responses to Mycobacterium leprae antigens. Recent studies have 
shown that MIP is effective in the therapy of other chronic diseases such as tuberculosis, 
HIV infection, cancer, psoriasis and bronchial asthma. Importantly, MIP, unlike BCG, 
retains its immunoadjuvant properties even after it is heat killed. However, the basic 
mechanisms by which MIP enhances immune responses during infections or cancers are 
not well understood. We standardized a tumor model by implanting Sp2/0 myeloma cells 
into syngeneic BALB/c mice to determine whether MIP has any effect in lowering tumor 
growth. Myeloma cells were subcutaneously injected into mice and tumor volume was 
measured after different days. Our results indicate that intra-dermal injection of MIP 
three days after inoculation of Sp2/0 cells reduces in vivo tumor growth. To better 
understand the mechanisms by which MIP reduces tumors, serum cytokine levels were 
measured by ELISA at early and late time points during tumor progression. Also, cellular 
populations in the spleen and immune cell proliferation were studied. In addition, the 
specific anti-tumor response in splenocytes with respect to cytokine production from 
MIP-injected mice was evaluated. The data will be presented and the implications will be 
discussed.  



 
 
Alan Perelson, Los Alamos National Laboratory, USA 
Stochastic models of HIV primary infection 
TBD 
 
 
Ruy Ribeiro, Los Alamos National Laboratory, USA 
Immunity to infection in the setting of immunodeficiency 
HIV causes immunodeficiency and eventually death due to opportunistic infections that 
the immune system can not control. We studied the effect of HIV-caused 
immunodeficiency in the treatment of hepatitis B virus (HBV) infection, in patients co-
infected with both viruses. The pathology of HBV is considered to be driven by the 
immune response against the virus. We were interested in finding what effects 
immunodeficiency has on this immune response. 
 
 
 


