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Bacterial Infections• strep throat• gastroenteritis• cholera• tuberculosis• food poisoning• botulism• gangrene• necrotizing fasciitis • boils, abscesses • pneumonia• acne• meningitis• ulcers
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Serratia marcescens
 • Rod Shaped• Gram Negative• Associated with respiratory and urinary tract
 infections• Commonly found in bathrooms• “S. marcescens has also been linked to 19 cases in
 Alabama hospitals in 2011, including ten deaths”• Treated with antibiotics such as gentamicin
 http://en.wikipedia.org/wiki/Alabama
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Characteristics
 • Single-celled• Microscopic• Simple
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3 Shapes
 1. Bacilli – Rod Shaped
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3 Shapes2. Cocci –
 Sphere Shaped
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3 Shapes3. Spirilla – Spiral
 Shaped
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Prokaryote• Cell without a nucleus.
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Cell Structure
 • A MESOSOME is a structure where chemical reactions like P.S. or fermentation take place
 • A CAPSULE is a sticky coating outside the cell wall in some bacteria for protection/resistance
 • CILLIA/FLAGELLA are hairs/tails that bacteria may have for movement or gathering food
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Binary Fission• Asexual reproduction where one
 single-celled organism splits into 2.
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Bacteria’s Jobs• Nitrogen Fixing (food for plants)• Decomposes dead material
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Bacteria’s Jobs• Bioremediation – Change harmful
 chemicals into harmless chemicals
 • Food – yogurt, cheese, buttermilk, sour cream

Page 15
                        

Bacteria’s Bad Rap• Pathogen – Causes disease in
 living things.
 Examples: Strep Throat, Food Poisoning, Pneumonia,

Page 16
                        

Bacteria is Good!
 • You have some in your intestines, skin, and also entrances to reproductive organs. This group is called your “normal flora”. Your flora protects you against infection from other foreign bacteria.
 • Bacteria take part in food-making for humans (yogurt, cheese, sauerkraut, kimchee etc. . .)
 • Bacteria in the soil (like Clostridium and Pseudomonas) help make atmospheric nitrogen and oxygen, and break down wastes
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Sample Bacterial Illness: Strep Throat
 • infectious agent: Streptococcus pyogenes- spherical bacteria usually found in pairs or chains
 • most sore throats are actually caused by viruses and are NOT considered strep throat (~15-35% are strep throat)
 en.wikipedia.org/wiki/Strep_throat
 • symptoms: sudden, severe sore throat, fever over 101°F, swollen tonsils and lymph nodes, white or yellow spots on theback of a bright red throat
 • transmission usually by air-born bacteria
 • incubation period prior to symptoms 2-5 days
 Life Sciences-HHMI Outreach. Copyright 2008 President and Fellows of Harvard College.
 http://www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/simonson/Images/Streptococcus%20sobrinus%20fig1.jpg
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Sample Bacterial Illness: Strep Throat
 en.wikipedia.org/wiki/Strep_throat
 • diagnosed with a throat culture and detection of strep-specific molecules
 • treated with antibiotics, usually penicillin for 10 days
 Life Sciences-HHMI Outreach. Copyright 2008 President and Fellows of Harvard College.
 http://www.microbelibrary.org/microbelibrary/files/ccImages/Articleimages/simonson/Images/Streptococcus%20sobrinus%20fig1.jpg
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Antibiotics
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Antibiotics
 • Naturally occurring antimicrobials– Metabolic products of bacteria and fungi– Reduce competition for nutrients and space– Adversely affects growth of other microrganisms
 • Bacteria that produce them:– Streptomyces, Bacillus,
 • Molds– Penicillium, Cephalosporium
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the basics
 • Used to kill or inhibit the growth of bacteria• Classified as bactericidal or bacteriostatic
 Kill bacteria directly Prevent cell division• Classified by target specificity: Narrow-spectrum vs Broad range• Most modified chemically from original
 compounds found in nature, some isolated and produced from living organisms
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sites of antiobiotic action
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Antibiotic Treatment of Bacterial Infections
 • antibiotics kill bacteria or prevent bacteria from dividing• antibiotics are produced naturally by bacteria and fungi • antibiotics are mass produced by growing huge cultures of the source microbe
 http://en.wikipedia.org/wiki/Image:Staphylococcus_aureus_%28AB_Test%29.jpg
 Why might microbes produce antibiotics in nature?
 • to prevent the growth of microbe competitors
 Staphyloccocus aureus
 antibiotic
 Life Sciences-HHMI Outreach. Copyright 2008 President and Fellows of Harvard College.
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Antibiotic Facts
 • Only a small percentage of known antibiotics are useful in medicine.– Toxic to host– Not species specific
 • Ideal antibiotic– Wide spectrum of antipathogenic activity– Nontoxic– Extremely stable– Not destroy vital microbial population normal to host
 • Increased poultry and livestock growth by 10 to 50% by addition of antibiotics
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• E. coli– 45% resistant to Ampicillin, Amp/Sulbactam– 20% resistant to TMP/SMX (highest in OB/GYN)
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• Penicillins:– All penicillin formulations– Amoxicillin PO, Ampicillin IV– Dicloxacillin PO, Nafcillin IV– amoxicillin / clavulanate (AUGMENTIN) PO,– ampicillin / sulbactam (UNASYN) IV– Piperacillin/Tazobactam (ZOSYN) IV
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Antibiotics: Mechanisms of Action
 Inhibition of Bacterial Protein Synthesis
 - some antibiotics bind to the large or small subunit of the bacterial ribosome
 Examples: neomycin, streptomycin, azithromycin, erythromycin, tetracycline
 Life Sciences-HHMI Outreach. Copyright 2008 President and Fellows of Harvard College.http://en.wikipedia.org/wiki/Image:Average_prokaryote_cell-_en.svg
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Antibiotics: Mechanisms of Action
 Inhibition of Cell Wall Synthesis
 -some antibiotics prevent peptidoglycan formation
 Examples: vancomycin, amoxicillin, ampicillin, penicillin
 Life Sciences-HHMI Outreach. Copyright 2008 President and Fellows of Harvard College. http://en.wikipedia.org/wiki/Image:Average_prokaryote_cell-_en.svg
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Antibiotic Resistance• Because antibiotics have been overused, bacteria have
 evolved and have made some diseases more difficult to treat.– This is why you should always finish the full course of an
 antibiotic prescription – even if you are feeling better.• When bacteria are exposed to an antibiotic, the most
 susceptible bacteria die first. – The resistant bacteria survive because they have a
 PLASMID that is resistance to the antibiotic and can’t be killed.
 • If you stop your antibiotics early, these slightly resistant bacteria will remain, and reproduce, creating a line of bacteria that are no longer affected by the antibiotic.
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Pathogens
 • = microorganisms which cause disease• Drugs are used to help people with diseases1. Painkillers – relieve the symptoms without
 curing the disease2. Antibiotics – chemicals which kill bacteria,
 but not viruses. Viruses develop in cells and are hard to kill
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Virus Family Examples (common names)Virionnaked/enveloped
 Nucleic acid type
 1.Adenoviridae Adenovirus, Infectious canine hepatitis virus Naked ds
 2.Papillomaviridae Papillomavirus Naked ds circular
 3.Parvoviridae Parvovirus B19, Canine parvovirus Naked ss
 4.Herpesviridae Herpes simplex virus, varicella-zoster virus, cytomegalovirus, Epstein-Barr virus Enveloped ds
 5.Poxviridae Smallpox virus, cow pox virus, sheep pox virus, orf virus, monkey pox virus, vaccinia virus Complex coats ds
 6.Hepadnaviridae Hepatitis B virus Enveloped circular, partially ds
 7.Polyomaviridae Polyoma virus; JC virus (progressive multifocal leukoencephalopathy) Naked ds circular
 8.Anelloviridae Torque teno virus Naked ss circular
 http://en.wikipedia.org/wiki/Adenoviridae
 http://en.wikipedia.org/wiki/Papillomaviridae
 http://en.wikipedia.org/wiki/Parvoviridae
 http://en.wikipedia.org/wiki/Herpesviridae
 http://en.wikipedia.org/wiki/Poxviridae
 http://en.wikipedia.org/wiki/Hepadnaviridae
 http://en.wikipedia.org/wiki/Polyomaviridae
 http://en.wikipedia.org/wiki/Anelloviridae
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Virus Family Examples (common names)Virionnaked/enveloped
 Nucleic acid type
 1.Reoviridae Reovirus, Rotavirus Naked ds
 2.Picornaviridae Enterovirus, Rhinovirus, Hepatovirus, Cardiovirus, Aphthovirus, Poliovirus, Parechovirus, Erbovirus, Kobuvirus, Teschovirus, Coxsackie Naked ss
 3.Caliciviridae Norwalk virus, Hepatitis E virus Naked ss
 4.Togaviridae Rubella virus Enveloped ss
 5.Arenaviridae Lymphocytic choriomeningitis virus Enveloped ss(-)
 6.Flaviviridae Dengue virus, Hepatitis C virus, Yellow fever virus Enveloped ss
 7.Orthomyxoviridae Influenzavirus A, Influenzavirus B, Influenzavirus C, Isavirus, Thogotovirus Enveloped ss(-)
 8.Paramyxoviridae Measles virus, Mumps virus, Respiratory syncytial virus, Rinderpest virus, Canine distemper virus Enveloped ss(-)
 9.Bunyaviridae California encephalitis virus, Hantavirus Enveloped ss(-)
 10.Rhabdoviridae Rabies virus Enveloped ss(-)
 11.Filoviridae Ebola virus, Marburg virus Enveloped ss(-)
 12.Coronaviridae Corona virus Enveloped ss13.Astroviridae Astrovirus Naked ss14.Bornaviridae Borna disease virus Enveloped ss(-)
 15.Arteriviridae Arterivirus, Equine Arteritis Virus Enveloped ss
 http://en.wikipedia.org/wiki/Reoviridae
 http://en.wikipedia.org/wiki/Reovirus
 http://en.wikipedia.org/wiki/Rotavirus
 http://en.wikipedia.org/wiki/Picornaviridae
 http://en.wikipedia.org/wiki/Enterovirus
 http://en.wikipedia.org/wiki/Rhinovirus
 http://en.wikipedia.org/wiki/Hepatovirus
 http://en.wikipedia.org/wiki/Cardiovirus
 http://en.wikipedia.org/wiki/Aphthovirus
 http://en.wikipedia.org/wiki/Poliovirus
 http://en.wikipedia.org/wiki/Parechovirus
 http://en.wikipedia.org/wiki/Erbovirus
 http://en.wikipedia.org/wiki/Kobuvirus
 http://en.wikipedia.org/wiki/Teschovirus
 http://en.wikipedia.org/wiki/Coxsackie
 http://en.wikipedia.org/wiki/Caliciviridae
 http://en.wikipedia.org/wiki/Norwalk_virus
 http://en.wikipedia.org/wiki/Hepatitis_E
 http://en.wikipedia.org/wiki/Togaviridae
 http://en.wikipedia.org/wiki/Rubella_virus
 http://en.wikipedia.org/wiki/Arenaviridae
 http://en.wikipedia.org/wiki/Lymphocytic_choriomeningitis_virus
 http://en.wikipedia.org/wiki/Flaviviridae
 http://en.wikipedia.org/wiki/Dengue_virus
 http://en.wikipedia.org/wiki/Hepatitis_C
 http://en.wikipedia.org/wiki/Yellow_fever_virus
 http://en.wikipedia.org/wiki/Orthomyxoviridae
 http://en.wikipedia.org/wiki/Influenzavirus_A
 http://en.wikipedia.org/wiki/Influenzavirus_B
 http://en.wikipedia.org/wiki/Influenzavirus_C
 http://en.wikipedia.org/wiki/Isavirus
 http://en.wikipedia.org/wiki/Thogotovirus
 http://en.wikipedia.org/wiki/Paramyxoviridae
 http://en.wikipedia.org/wiki/Measles_virus
 http://en.wikipedia.org/wiki/Mumps_virus
 http://en.wikipedia.org/wiki/Respiratory_syncytial_virus
 http://en.wikipedia.org/wiki/Rinderpest_virus
 http://en.wikipedia.org/wiki/Canine_distemper_virus
 http://en.wikipedia.org/wiki/Bunyaviridae
 http://en.wikipedia.org/wiki/California_encephalitis_virus
 http://en.wikipedia.org/wiki/Hantavirus
 http://en.wikipedia.org/wiki/Rhabdoviridae
 http://en.wikipedia.org/wiki/Rabies_virus
 http://en.wikipedia.org/wiki/Filoviridae
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Basic structure of a virus
 Some form ofnucleic acid(DNA or RNA)Enclosed in a protein coat. (capsid)
 Viral envelopes-membranes that cloak their capsids. Often derived from hostcell membrane.
 Bacterio-phages
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The basics of viral reproduction1) Entry into the host cell
 -injection-membrane fusion
 2) Replication and Translation of the genetic material-using the host cells genetic machinery
 3) Assembly and release of the new viral particles-lysis of host cell-budding from the host cell
 Symptoms from a viral infection:-Host response to the viral infection (immune response)-Prolific cell death-Proteins produced by viral genetic material (e.g. diptheria)-Cancer resulting from disruption of cell growth
 control mechanisms (oncogenes)
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A generalized viral reproduction cycle
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Lytic and Lysogenic viral cycles: focusing on phages
 Lytic cycle: reproductive cycle that results in the death of thehost cell as it breaks open (lyses), releasing the new viral particles.
 -lysis may be brought on by the release of lysozyme,from the newly assemble viral particles,that weakens the bacterial cell wall.
 Lysogenic cycle: replicates the viral genome withoutdestroying the host cell.
 Prophage: viral DNA that is incorporated into thegenetic material of the host cell.
 ‘Virulent’ viruses utilize this reproductive cycle.
 Temperate viruses utilize both modes of reproduction
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Lytic and Lysogenic
 Protein represses most of the other phage genome
 Environmental trigger
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Bacteria Drug Resistance
 • Bacteria in nature are varied. A few have the resistance to antibiotic
 • When the antibiotic is used there is a natural selection for the bacteria with the most drug resistance.
 • These survive and breed and become more common
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Antibiotic Resistance in Bacteria
 • Many strains of bacteria have resistance to antibiotic due to natural selection
 • So we need a range of antibiotics to fight disease with the best one for the job
 • To slow down more antibiotic resistance developing in pathogenic bacteria we need to avoid over using antibiotics
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Antibiotic Resistance Lab
 1. *****DO NOT OPEN PETRI DISHES UNLESS ADDING THE DISCS.
 2. Get a plate of E. Coli or B. cereus.3. Using a sharpie, write the following:
 1. Your name2. Label plate according to instructor
 4. Place discs as shown by the teacher5. Place dishes in the incubator
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