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          	Research Projects  Students are expected to undertake research projects linked to topics covered  Introduction to infectious diseases  in the ASI. Students may work individually or in small groups (up to 4), and  collaboration between students from Africa and the US is highly  encouraged. Projects will be conducted under the oversight of the faculty  mentors whose committments students obtained as prerequisite for  acceptance to ASI, with further input from one or more of the ASI  lecturers. During allotted time periods and un-scheduled time during the ASI,  students will have opportunities to discuss project work with ASI lecturers.  Jamie Lloyd-Smith On Friday, June 22 , students will be expected to submit a brief description of  their project plans, comprising at minimum a paragraph describing the study  Center for Infectious Disease Dynamics  system, research questions, and methods that will be applied. More  Pennsylvania State University  developed reports, including preliminary results, will be welcomed! Six months following the ASI , students will be expected to submit technical  reports describing the successful execution of the project, to be published in a  joint publication on the DIMACS website or as DIMACS Technical Reports. If  with thanks to Ottar Bjornstad for sharing some slides…  resources are available, students may be brought together in regional  meetings to present their work and interact further with ASI faculty.  Microparasites  Microparasites  Outline  •  Small size  Microparasites and macroparasites  •  Multiplication within host  Immunity and evolution  •  Multiple infections (usually) don’t matter  Clinical course of disease Short generation time � rapid evolution  •  Epidemiological terms and data  •  No specialized infective stages  Population-level patterns  •  Often lead to crisis in host… immunity or death  Impacts of infectious diseases in Africa and worldwide  •  Infections can be transient or chronic  •  Dynamic unit: host infection/immune status  (Susceptible-Infectious-Recovered)  Virus Host 1 Host 2  Bordetella pertussis  Viruses  Bacteria  •  Unicellular organisms, usually a few  •  Microscopic particles that infect cells of  micrometers long.  living organisms.  •  Most bacteria live in environment (or inside  •  Can replicate only by infecting a host cell  other organisms) and do not cause disease.  Small pox  and “high-jacking” its machinery.  •  Estimated that human body has 10 times as  •  Co-evolved viruses interact with many host  many bacteria as human cells!  systems, and often try to block specific or  Bacillus anthracis  •  A small minority of bacterial species are  general immune functions.  pathogens and cause disease.  •  Carry genetic information as DNA or RNA.  •  Evolve fast compared to eukaryotes, but  Genomes range from 3 kb-1.2 Mb)  slowly compared to viruses.  •  Evolve very fast due to short generation  •  Genome size from 160 kb to 12.2 Mb  times and error-prone replication.  Ebola virus  Staphylococcus aureus  Influenza  1

	Fungi Life cycle of Plasmodium (malaria)  Entomophagous fungi  Tinea pedis  Protozoa  Trypanosoma  Plasmodium  Entamoeba histolytica  Leishmania  Life cycle of a respiratory virus  Macroparasites  Macroparasites  •  Large body size  •  No multiplication within host  The real action for a viral life cycle  •  Multiple infections matter  takes place inside the host cell.  •  Long generation time & chronic infections  e.g. Life cycle of Influenza A  •  Specialized infective stages and complex life cycles  • Usually cannot complete life cycle within host  •  Host morbidity depends on burden  •  Infections are usually chronic  •  Dynamic unit: host parasite burden Host 1 Host 2  Macroparasites  Macroparasites  Macroparasites  Macroparasites  Trematodes  (flukes)  Nematodes  Parasite burden is aggregated within particular hosts  (roundworms)  • Often modelled using negative binomial distribution  Ectoparasites  (ticks, mites, etc)  2

	Direct life cycle  Indirect life cycle  Schistosomiasis  Ascariasis  Schistosoma mansoni Ascaris lumbricoides (hookworm)  Vectored life cycle  Immunity  Trypanosoma brucei  Sleeping sickness  1) A state in which a host is not susceptible to infection or disease, or  2) the mechanisms by which this is achieved. Immunity is achieved  by an individual through one of three routes: Innate immunity genetically inherited, not specific to particular  parasites Acquired or adaptive immunity conferred after contact with a  disease (specific to that parasite) Artificial immunity after a successful vaccination.  Just like there is a huge diversity of infectious pathogens and parasites, there is a huge diversity of immune pathways involved in adaptive and innate immunity .  Two arms of the adaptive immune system  Hugely over-simplified picture of immune mechanisms  Example: response to bacterial infection  Innate immunity begins immediately  (i) Macrophages in lungs recognize molecules in the bacterial wall as  foreign (‘antigens’),  (ii) Macrophages produce signals that attract neutrophils,  (iii) Neutrophils kill bacteria.  Adaptive immunity begins after several days  (i) Antigens stimulate antigen-specific B cells,  (ii) Stimulated B cells multiply to produce (a) rapidly antibody-producing B  cells (plasma cells) and (b) long-lived memory cells  (iii) Antibodies bind to antigens  (iv) Cytotoxic T cells recognize bound antibodies and kill bacteria  3

	Immune memory  Pathogen evolution  Microparasites have short generation times and evolve rapidly in  response to selective pressures.  Because pathogen evolution is much faster than host evolution,  on short to medium timescales (say <100 years) we usually just  think about pathogen evolution.  Three classes of pathogen evolution are important:  1. Drug resistance  e.g. chloroquine-resistant malaria  2. Immune escape  e.g. influenza strains  3. Adaptation to new hosts e.g. SARS:  bats (?) � civets � humans  http://en.wikipedia.org/wiki/Image:Immune_response.jpg  Processes within a host: clinical course  Incubation period          infectious period Incubation period: time from infection to appearance of symptoms Latent period: time from infection to beginning of transmission  - called pre-patent period for macroparasites Infectious period: time during which individual can transmit disease  - may not be the same as symptomatic period!! Generation time (or serial interval ): time from infection of one host to  infection of a secondary case caused by that host.  Duration of immunity  Host immunity following exposure to a pathogen can last:  lifelong (e.g. measles)  a few years (e.g. influenza)  not at all (e.g. gonorrhea)  Immunity can also be partial – i.e. not full protection from subsequent  infection or disease.  4
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            Webinar Series  Overcoming challenges in cellular analysis  Multiparameter analysis of rare cells  January 28, 2015  Instructions for Viewers  To share webinar via social media:  To share webinar via e  mail:  To see speaker biographies,
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            Virulence factors and their  importance in pathology  Andreas Peschel  Cellular and Molecular Microbiology  University of Tbingen, Germany  University of Tbingen  Old town  Medical Microbiology Dept.  Current challenges in microbiology:  Major
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            2/29/16  Adaptive Immune Responses to  Ranaviruses and Immune Evasion  Strategies of Ranaviruses  http://www.urmc.rochester.edu/smd/mbi/xenopus  What is adaptive  immunity  anyway?  An adaptive Immune System is present in all jawed vertebrates
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            Genomics of Host Defense Against  Infectious Disease  Humans are genetically diverse. Genes influence disease  susceptibility, immune responses and responses to vaccines  and therapy.  Todays Lecture:  Evidence for the heritability of human
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            Evolving strategies for life in an  uncertain world  Oana Carja  University of Pennsylvania  OSG All hands Meeting, March, 2017  the world inhabited by bacteria and other microorganisms is perilous.  these tiny creatures must cope with the
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            Predisposition to infection and SIRS in primary  mitochondrial disorders: 8 years experience in an  academic center Target Audience: patients and families affected by primary  mitochondrial disorders, primary care  providers  Melissa A. Walker
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            Welcome to Approach to Pediatric Psoriasis, a podcast made for PedsCases.com at  the University of Alberta. I am Dr. Harry Liu, a dermatology resident at the University  of British Columbia, and I am David Jung, a medical student at the
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