Midterm = slide 30 of colds
Cancer 
· Uncontrolled growth 
· Part of body loses ability to comtrol how cellds divide 
· Hyper-proliferative lesion = benign 
· Not a big issue 
· Detected and dealt with early 
· In developing world can ge t dangerous 
· Malignant 
· No control , just grows
· Consumes resources, damages body 
· Cause of death 
· Most common way to die in can 
· Fluctuates with heart disease 
· 1/3 of death sin 2011 = cancer 
· Disease of old ppl 
· Risk of getting starts at 55 
· Males more likely to die 
· Behaviour 
· Unusual for young ppl 
· Cancer in children 
· Extremely rare 
· Treatment is Unpleasant 
· No decrease in deaths from cancer from 1950s 
· In 2006 saw a dcrease 
· Was a one year thing 
· Death rate has gone back up 
· Certain types pf cancer can be treated (depends on when get diagnosis )
· Cancer = self inflicted disease 
· Lung cancer non-existent before 1940s
· Only decreae is in stomach cancer 
· Change in bacteria we hav ein digestive systems
· Increase in quality of food 
· Speculation
· Don’t now real reason 
· Cancer deaths women 
· Men smoke moe than women 
· Decrease in  2 cancer s
· Uterus and stomach . colon 
· Normal cells becom cancerous 
· Cells in body undergo change = cancer cells
· Metabolically, cancer cell = ame as normal cell 
· Cell division closely regulated
· Cells that divide normally regulated
· Cells only divide on command 
· Max  of 50 cell divisions  
· After, cel = dead 
· Cells musttouch other cells to remain in control
· Cancer cells
· Divide continuously 
· More than 50 cell divisions 
· Cells are mobile, can detach from tissue and move to other parts of the body 
· Many cells are immortal 
· He La cells 
· Collected cells from her tumor
· Still growing 
· Will be alive hunders of years from now 
· Requires 20-30 years to develop	
· Average number 
· Takes so long bc need to accumulate many mutatuions in same cell
· Average number = 8-10 mutations
· Every tumor diff
· Cancer = fam of diseases 
· Every tissue type in body can spawn cancer 
· Two types of same cancer can differ
· Similarity in basic processes 
· Losing control over the regulation of cell division 
· Mutations 
· 
· When mutating making a random change to a protein
· Unlikely will make it function better
· When treating
· Once goes wrong, hard to fix
· Cant do inside a living person
· Can do in a lab
· Can only kill cancer to traet 
· Bio reg
· Lots of places fro things to go wring 
· Cell div
· Regualed in 2 ways
· Always have 2 feet down on pedals?
· Stimulation
· Loss of function
· Not making work better
· Removed ability for protein to function
· Off switch gets broken 
· After cell divides, cant turn off
· Gas pedal doesn’t spring back 
· Ras 
· Telss cells to divide
· Protein gets stuck in in position, cant switch off
· Brakes
· Brake doesn’t work 
· P53
· Becomes non-func in most tumord
· Losing this protein increases risk of cancer
· 
· 
· Apotosis
· Programmed cell death 
· Sometimes need to die
· Must do in controlled way 
· important in embryo development 
· loss of tail in frogs = apotosis 
· we lose webbing bc of apo 
· have in embryo 
· wound healing 
· beforecells can be repaired, must be removed 
· die on command 
· protects body from cancer and viruses 
· body clears viral infection bytelling cells that are affected by virue sto die 
· normal cell 
· cells divide max 50 times
· after theybecome non func 
· chromosomes tips like shoe slace s
· have specialized ends 
· each times cell divides, slices off tip
· after 50, lose tips, chromos unravel 
· cancer cells immortal 
· can regrow tips of chromos
· uses enzyme 
· is dormant in us, but active in cancer patient 
· tumor formation 
· in the same cell
· mutaions happen continuously 
· mutaio n slip by checking syste of bod 
· gene 
· genes = instruction sto make protein 
· 3 letter words = codons 
· Gene is a contsurct of codons one after another
· Codons specify an amino acid 
· Atg = methynine 
· If look at sequnec , list of maino acids in protein 
· Just list, nothing more
· Once put acids together, determines protein structure 
· Mutation 
· Is a typo
· Diff chem rxns change letters 
· Has effect on overall function of protein 
· Genetics basis 
· Genesin bosy that func normally loses,leads to generation of cancer 
· Proto oncogenes
· Normal genes involved with cell division 
· If muate the sequence of letters, change to form ifound incancer 
· Mutation s= changing proto into oncogenes 
· Susceptibility 
· Some pplmore sus to cancer 
· Have something in order that make smore sus to spelling mistakes 
· Prorto easier to damage 
· Light skins = increased risk of skin cancer 
· Lack preotective pigment 
· Ppl can have diff amounts of enzyme 
· Actetaldeyde = carcinogen 
· Enzyme that cause hangovers
· Ppl that lack ecetic acid don’t like alcohol 
· Have reduced risk of getting cancer 
· Controllable 
· Under our contro 
· 60 -70 is avoidable 
· Tobacco and diet = 16-17 &
· Tobacco 
· 400 chem known to be toxic 
· Nicotine
· Not the dangerous part
· Makes addictive 
· Not carcinogen 
· Car
· Carcinogen = polonium 210
· Comes from fertilizer used ti make tobacco grow
· Phospahat e mined from guano?
· Ocean has small amounts of uranium 
· Polonium 
· Alpha emmitters
· Radiation from alpha not very dangerous
· Used industrially fro many things
· Used in anti static brushes
·  
· Spark plugs
· Posion 
· Russian gov uses
· Musthave own nuclear reactor 
· Heat from 
· Has weird property 
· Evaporates at low temp 
· Gets sucked into smokers lungs 
· Changes from gas to metal 
· Welds onto cells of lungs 
· Cant penetrate outer layer of dead skin 
· When contact with living tissue, very powerful mutagen 
· Radioactive vapour
· Combustion prod
· Anything that burns will find combustion byproducts 
· Benzopyrene
· Gets activated by liver 
· Chemically reacts with dna 
· Use in us
· Lung cancer not exist before 1930 
· Recruit women in 1950s
· Delayed lung cancer rates
· Smoking pevalnece decreased in last 50 yrs 
· Now only 25% of pop smoke s(used to be 50%)
· Diet and obesity 
· Meats increase risk 
· Way meat is prepared 
· Need to cook 
· Destroys bacteria /virsues
· Cooking also carries oyt slow combustion of product
· Get benzopyrene when cook 
· When generate flavour, generate carcinogen 
· Don’t make emat well done 
· Reacts with dna 
· Beneficial foods
· 70% plant based 
· Activate enzyme in body 
· Activate hydrolase
· Which deactivates prod of benzopyrene 
· Fiber 
· Celluslos
· Indigestible stuff in plants
· Benefits in 2 ways 
· Stimulates movement in digestive system 
· Carcinogen stick to fiber
· Doesnts get absoebed by intestine 
· Exits body 
· Obesity 
· Increases risk for everything 
· When put excess weight, added on to outside of body 
· Rib acge part stays same size 
· Body xant handel extra wight 
· Change sin eating habits 
· Before 1980, didn’t have fast food
· Change in portion size 
· We buy food fro size (big mac)
· Visrues
· Respoislbe for 15% of cancer deaths 
· Have oncogens
· High risk 
· Can trigger cancer 
· Virus targets p53
· Body uses p53 to get rid of viral infections
· When get rid of , no cell division break or apotosis brake 
· Guardasil 
· Vaccine targets against hpv 
· Excess alcohol 
· Aceta = carcinp 
· [bookmark: _GoBack]Exercize exercise 
· Make maintenance system in body work better
· Imoroved ability tode fend self against cancer 
· Adults with less than high school edu get more exercise
· Bc usually work in labour 
· Uv ligt 
· Skon cancer ost common in can 
· Least dangerous 
· Can see it 
· On outside of body 
· Enviro 
· Contributes very lil risk 
· 2-4%
· Natural more carconogenci 
· Strongest carcino
· Aflatoxin = mould 
· In peanut buuter, sesame oil 
· Phorbol 
· Brushing up = get skin cancer 
· Used in lab to cause cancer 
· Make animals get cancer 
· Medical procedures
· 1-2%
· Cant do anything about it 
· Need to get x-rays 
· 5 yaers 
· Hard to target selectively 
· Abnormal proteins
· Cant restore activation 
· Become 
· Human cells
· Drug doesn’t know diff btewn normal/cancer cell
· Changes are very small
· Major diff = cell division 
· Drugs target cell diviosn 
· Chemo
· Will gets sick 
· Cancer / death = 5% 
· Nitrogen 
· Mustard gas destroys human tissue 
· Ww2
· All armies had them as weapons 
· Ship filled with gas sunk 
· Ppl got expose dto gas
· Died
· Some survived
· Doctor that was treating notice dthey had lower wbc
· Gas selectively killing
· Can treat leukemia?
· Too toxic 
· Invented mustine – fits cancer drug
· Less reactive chem substance 
· Mustard gas 
· Combines with dna
· If get enough dna damage, dies, kills wbc
· 50% of drugs based off this
· Cancer drugs 
· 
· Can kill normal cells
· Can enevntually die
· Non-selective drugs 
· Rapid cell growth 
· Only thing the drugs are targeting
· E coli 
· In 1960s, guys grwong bacteria, running electric current through, generated chemicals stopped bacterial growth 
· Platinum = peyrines salt
· Cisplatin 
· Has selectivity 
· Passes in out of normal cells
· Nrml cells have lot sof salt 
· Nw posions
· In 1970 
· After discovered penicillin generated search fro drugs in nature 
· Yew bark 
· Cyto tixic = kills cells
· Not correct sue of word 
· Active ingredient = taxol 
· Useful gainst breats cancer (30%)
· Considered very effective 
· 
· Complicated molecule 
· Impossible to make a synthetic version
· Only source = natural 
· Still usi g 50 year old tech 
· Enviro issue
· Need to cut down lots to get
· Wanted to Decared an endangered 
· Epa refuses
· Let ppl cut 
· Taxus baccata
· Euro yew tree had a compound (10 DAB) that could be use dto manufacture taxol
· Could be fone renewably 
· Taxol found in leaves
· Don’t have to cut 
· Leaves fal 2 a year 
· Process called semi synthesis
· Have natural prod , molecule trying to extract is very complex , in synthesisi part add simple parts of molecule 
· Rob Holton found way 
· Cell culture 		
· Genetically modify leaves
· Do to maximize prod of drug 
· done in vats
· unpleasant 
· one tpe of cancer we can treat = 
· death = acceptable side eefect 
· 
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