Intro

January-06-14
9:15PM

Dontneed access code
m/cshort answerlecture assignment 5% : about the course topics
- Labsstart jan 13th Jance Tubman tubmanj@uwin
- Signuponclewfora/bsectiontab on clew find out whatsectionfromsis (JAN 8TH 5PM)

Whyisit importantinyourlives
- Tech
- Understanding diseases
- Susceptibility to diseases (
- Everyone will know theirgenome ( can tell what drugs will work better etc)

Had a portion of genome sequenced 1mill
actually around 3 billion ( 1meter how much dna does each of your cells have ) / how muchis info
neededtosurviveitisinthe single digits, notrelative in terms of sequencing

- Much of the sequencingis more specific"hot spots" not general overall

Whatis DNA
Human genome project was completedin April 2003

- 20-25000

- Cost3billion$

- Under 10000 for 1 mill

- Astechnologyadvancedthe price wentdown/ Moore's law : every new process can do double the
amountof sequencing (new tech)

- Incrin# of humangenomessegqinverto cost of sequencing

Personalized medicine : yourindivgenome seq., $100 3-5 years, determine susceptibility, which drug
will work foryou and which will not, affect many people due to allergicreaction ( death due to drugs,
how everyone responds to different drugs affect the outcome)

- 32000 death/year due to adverse affects of prescription drugs, wil | be used in doctors offices

Ethical questions;
- Whatto do winfowhensome diseases dont have cures
- Psychological impacts onindivand knowingthatthey could geta disease
- Impactson

Othergenome projects
- How many cell that your own 20-30 tril
- Howmany total cellsIn/onyourbody - 150 tril ( exgutbacteria)
- Veryfewtypesof bacteriacanbe cultured
- Techcanid
- FOXP2involvedinspeech development, same mutation foundin chimps ( cannotspeak)

- 2.7%of the genome is diff
- Howdoour cellsknow how to respond the different environmental signals
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Lecture2

January-09-14
2:33PM

History of Mol BIO

Mutations how / why they occur, age,

One mutation can give rise to more

They types of changes that occur can affectourlives

Whatwe don't know
Areas of the genome that do not have genes we don'tknow why, there isno selections to keep nucleotidesin order
Codesingenome are passed done to offspring, highersimilarities

Amount of time that it takes has been reduced by a great number, also cheaperthenthey were before, revolutionary
formedicine
Othergenomes : comparison of different mammals, animals etc

o Toseewhatdifference influence the appearance, other physical characteristics

o Exdogs how theydiffergreatly

o Thisprinciple can be applied tohumansas well
5 Questions

o Whatisgene:asegmentof DNAthat is heritable, that can be transcribed into RNA

o Whatisanallele: alternative formofa gene/ata locus/ if everyone had the same sequence thereisonly one

allele forthatgene butin most cases thisis not the case

o Whatistranscription: takes DNA asa template to produce a single RNA molecule, ( Enzymesinvolved know)
Whatistranslation : ribosomes /conversion of nucleotides to amino acids
o Whatisa single nucleotide polymorphism

(e}

Ata certain spot where someone has A/Tsomeone else
might have G/Cinstead these make up the differences btw

Retrovirus >reverse transcriptase HIV >AIDS everyone SNIPS

DnaReplication <DNA polymerase dsDNA >ds DNA
Transcription >RNA polymerase >ds NDA >ss rNA
Reverse Transcirptase >ssRNA >ds DNA

Whatis 1/2 of our genome is made of ( 3 billion letters) comes from viruses, they have had avery large impacton
evolution

Whatisthe definition of agene : a sequence of dnathatencodes a functional RNA moleculein protein coding genes the
RNA inturn codesforprotein
- Somegenesencode ENAthatis nottranslatedinto protein
- Ex:rRNA, tRNA, ( translation), circular RNA, micro RNA, PIWI RNA ( development, which genes ar eon/off, sex
cells) .Smallinhibitory RNA, (majorroleisto regulate)

thurs dec8Page 2



January-14-14
2:26 PM

TUESDAY JAN 14th

Dnaisthe geneticmaterial n can transformcells
- 1928 griffith exp using pneumococcus : proved that virulence can be passed btw cells viadnatransformation ( avirulent
nonlethal) Rtype of bacteria could be convertedtolethal S ( smooth) bacwhen cells are mixed FIGURE 1.3
- S/Rstrainshowithappens
- Oncethe mice die they take the bacteria out extractit R>S bacteria, somethingin DNA thatcan convertR strainto S
strain, toxin genesthatare responsible forthe toxicity
- DNAgeneticmaterial of viruses /hersey, chase exp ( 1952) / radioactive compounds to tag DNA and protein of viruses
(p32, 35, phage T2 ), sulfurcontainingsistine and mythyine ,/ infected bacteria and recovered viral progeny, easured
radioactivity amounts /
- Letthemreplicate, infect bacteria wviruses, measure where theirradioacivitiy will go afterinfection
- Newviruses had highlevels of p32nots35
- Dnageneticmaterial of viruses
- Dna can beintroducedintoall cells
- Whendnaisputintoeukcellsitistermedtransfection whichisthe same as transformationinto bacteria
- Dnatransformsat low eff
- Needawayto selectforcell thathave takenup dna (what do you have to put ) SELECTABLE MARKERS (usingin
the lab) antibioticresistance in bacteria ( allows the bacteriato grow normallyin the presence of ampicillin
- Preventthe antibioticfrom licing the cell
- Ifyouadd an enzyme
- Syntheticcells craigdent 60 mins
- DNAstructure
- Hasminorand majorgrooves
- Know general structure A/T, G/Cthree bonds

- DNAsupercoiling
- Dnahas builtintension base onthe conformation, , can form diff shapestore - leave some of the stress
- Linear, relaxed supercoiled, difference btw the two
- Theonlywayto re-leave the tensionis tocut, the problem, the supercoiling affects the #of basesand turn
- Positive superCyoutwistthe Dnainthe same directio makes the bases come in closertogether, // negative
unwindingitmfewerbase inthe same distance, if youdoit too muchyou are at risk separating the two strands
- Denature whenhydrogen bondsare broken, whyisitimportant, cell evolves mechanism to counteract this
= Replication, transcription when dna strands have to change configuration and separate
= Howdoesthecelldoit? : nick( breakis generateinordertorelieve stress and after can be glued back
together
= Manyenzymes participate, very fastrates// replicationfork how itrelieves stress
- Whydowe have these enzymes, antiviral mechs, foreign dna detection, cutata certain sequence, endonucleases,
restriction enzymesisolated from bacteria
- Usedby bacteria primaryantiviral mech
- Dnaligase attach back,
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January-16-14
2:28 PM

Many molecularbiology tech rely on hybridization
- Whole purposeis
- Youcan take a nucleicacid from 1 organismand compare it to anotherorganism
- For ittoworkthe probe usedto hybridize they probe must butsingle stranded,

- Degree of comp determines how well they hybridize
- Youcan manipulate parameters, hightempincrstringency, ( highertotemp higherdegree of
complentarity)
- Havetovisualize this
o LabelitwradiolS
o Emittingbeta particles, where the hybridization is occurring you can detect it
o Now alotofthe probesare lightemitting probes

- DNA mutation
o ChangeingenomicDNAsequence
o Diff btw the population, 99.7%is the same
o Changeingene thataffectste function, if the gene cannotdo its func may have condition due to
this
Where aspecificgene is affected but the change allows the organismto survive
Mostinherited geneticdisease express as homo recessive, have the gene you are carrier
Spont mut. Mutagens: induced
Ifitoccursingermitis passed onto the nextgeneration
CysticFib: most common hereditary disease, ppl from Europe, 28 diff mutationsin CFRgene
= Dependingonthe mutationrelation toseverity
o Livercancerhereditary:in 95% of the cases =no, sometimes
= Mutation that occur in somaticcells during ourlife times, they cannot be passed on
O Mutationscan be detected and repairedin cells
= |facell detects mutsitcommitsthatcell to suicide path orapoptosis
= getsrid of the cells
o How the mutation affectthe cell,
= Modify the mutation, bacteria small genome size , not much room, the ability forthe cell to
handle mutations,
= Hitw enviro pressure mutation gives them aselective advantage \
O That'swhy bacteriacan adapt so well/ quickly, picking up mutationsis used to their
advantage, (genome size is small mutations have agreater affectonthem)
O Mutationand genome size related
= Humanslots of space
= Heteroselectiveadvantage, carrier, wild type selective disadvantage and if you have two
copies of gene nogood
= Some mutationinthe heterozygous state can be a good thing
o CCR5( CCR 5delta32 mut) > chemokine receptor5>immune response >
= Deltasign meanssomethingis missing
= Nonfunctional and bunch of amino acids are missing
= HIVresistant, eurooriginuses Treceptor
= Blackplague, if you have thisas a homo zygote no affect, same with heterozygote you are
protect fromHIV / plague / alDS
= |fyoudonthave the mutationyou are susceptible to both
o Beneficial Mutations
O Questions
=  What has to occur inthe pop for bene mutsto be successful and become hereditable ?
O Hasto give and advantage selective pressure, heritable, examples given *

O O O O O

= Whatare serious muts not generally observed inthe populations ?

o Theonesthatwe know about, came fromancestors, came fromthe development,
they dont cause seriousinflictions, and the serious ones get weeded outif there are
some present

O Selectedagainstin mostcases

o The % of abortions 60 %
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¢ Theonesthatgo to termare only 40%
¢ Developmenthasageneticprogramand selected against
¢ Interaction btw the motherand placentadoes notagree

Types of mutations

Base Analogs

mutation reversion: can turn certain things backto OG, insertion/delete, deletions can'ts be
reverted

Some muts dont have an affect sometimesthey do
Forward mut: inactivate the gene, stores the inactive gee : backward mutation
Exact base reversal TRUE REVERSION
Secondsite reversion : base reversal somewhere else in the gene compensates forthe initial
mutation, store the function of the gene product
Suppressor muts : diff btw suprand secondsite isthat it occurs ina differentgene
o Occursinbacteria, only way to restore the gene,

Picture mutation hotspots, certain places more mutations/
Genome differences

Expression of genesif diffin diff organs
100-125 thousand proteins comprimise our proteome

Genomes vary greatlyinsize, plants have more genomes than we do

Why do plants have more genes and what is about plants that they d
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January-21-14
11:29 AM

Why do plants have more Dna and more genesthan mammals ?

Polyploidy

They need more genes, they can't move around (like humans) so they need them to adapt to the
environment

Some plants have smaller#of genesorlarger number/ genome size differs ( sunflowers. Poplartrees)
cant move away from predators, immune system varies as compared to ours

Viroids:defin

O
O
O

o

Becomesan organismonce it comesin contact with host
Some pathogens dont have proteins>viroids >infect plants mostly
How are they pathogenic ? > sequence of that RNA molecule is directed towards certain genes >
knocks outthose genes=disease >RNA i mechanism

= Ribozymes:inhibitsrnatrans
Viroids rmade by the plantsrna
Potato
Cadangcadangviroid > palmtree, formed as a sinlge transcript. Mutate a couple of the
nucleotides reduces the virulence of the viroids * sequence is IMPORTANT inthis case
Infectious particleis apiece ofrna

= Comesinthrough cutsand breaksinthe plant
Prions:nodna/rna, theydo infectmammals

=  Glycoprotein made inthe brain has aspecificduty, maintains proteinintegrity

= PrP

= PrPAc:normal and degraded by proteasesin the cell

= PrPAsc:resistanttodegradation

= PrPAc> PrP”sc cause disease

Caused in most cases by mutations >

CHAPTER 2

Genes codesfor proteins
= Achromo contains
Averylongstretch of dna that contain many genes
Clustersin certain spots, blank distance, clusteretc
Each gene processed =code fourlettertell uswhere genesare nare not
=  What parts the chromosome wentunderchanges,
Alleles
Locus
= Recombination/
Sometimesyou dontget 1copyfrom each parent,
compared genomes sequences for ppl of diff populations ( europe. Africa, asia etc) 27 ppl
CNV s: copy number variations ( >1000bp)
= Insertions, duplication, deletions // larger chunks // when youlook at a populations of
genome <1447 CNV account for 12% of genome (360 megabases)
What does this mean ?
= Health/genome
= Forsome geneswe may inherit more orless genesfromon parent ( genomiccopy number)
= Varyinthe # of genesthatwe get from our parents
PMP22 copy # impact on disease m hoe severe itis// higherrisk of getting the disease
= Doesn'thappenoften,iftheydid pop up would during meiosis
Some genes we have many copies,
= Differentracial ancestry you have more genes of certain typesand othersyou have less
why do we have extra copies
= Focusondiet//you eatwhatisavailable //dietcanselectforhighamylase gene (AMY1)
copy number
= Selection affecting copy number
Whatisgene/ whatis a allele, whatis CNV, whatisan SNP
Doesthe cell have control to turn of the geneis an extra copy is obtained *Q
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= Ifitslethalthey maygetridof it
= Orturn downthe expression of the gene
One gene -one enzyme hypothesis slide LAST
Carrier protection
Homozygote, het
Null mutant: nothing being made
= Sometimeslethal =death of organism
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January-23-14
11:34 AM

Multiple alleles
Changes that occur are passed down, mating within pop, mixing of allelesand they spread outin the
pop
The one thathas the highest % isthe "normal" allele / usually one allele that stands outin most cases
Ex eye colorinfruit fly
o Wildtype normal (red) W+
o  White eye (nopigment) Wi
o Heteroisthe red ( dominant) W+Wi
o Homoiswhite (recessive ) WiWi
Some genes have more than one type of wild type
o Polymorphism:whole bunch of diff alleles at the locus but none are considered as the wild type
(<1%)
Ex ABO blood type group locus on chromo 9, produces an antigen,
Aallele
Ballele
oallele:if Ois a mutation how did it become acommon blood type
= Cangiveyourbloodtoeveryone bcdoesn'thave antigens
= Rhfactor
o ABuniacceptor, O is unidonator
Protein production : translation
o Onlyonestrand of dnaservesto produce Rnatemplate viatranscription
o Genetic code as codons
o Geneincludesaseries of codonsandread starting >termination point 5'-3' direction
o Codonsasnon-overlapping
Transitional Mutations
o Insertions.Deletionsintothe dnacanlead oaminoacid changesin the protein
o Frame shift mut: severe effects
o Acridines:chemical dyes) thatinduce structural distortionsin dna - leads to frame shift muts
o Iftheinsertionsordeletionsareingroup of 3 occur, it as less severe impact
Rnahas the same seq as the coding strand
Which strand does rna polymerase read to transcribe the rnathe template strand the bottom strand >
why?
RNA produced from 3'>5' / polarity hasto line up as well /
Complete mRNA contains 5' untranslated (UTR) called leader/ shipped>translated >the sequence up
stream doesnt go through that
mMRNA also contains 3' UTR called trailer /stability of the RNA can be dependentonthe how longitis
Othergeneswho's UTR's are very short ,d
Bacterial transcription /translation occurs at the same time Why ? No nucleus to separate the genetic
material
Euks transcription takes place in nucleus / the translationin cytoplasm, mrnatransport from nucleus >
cyto
Can'tscrew up splicing bcyou shift the frame BAD
CIS/TRANS
o Cis-acting:actson itsown molecule (usually DNA) attached
Trans- acting : can function on other molecules ( proteinorrna) move
All gene products ( proteinsandrna) can act in trans
Diffusible in the cell and can act on othermolecules
bindingsites onthe same dnamolecule are cis -acting
= Tatabox, bindsa proteinthatturns gene off
o Canalsobe usedto describe complementation of mutations
Affectsontranscription
o Promoter/genex/ >transcription=gene x RNA

O O O O

O O O O
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o Promotersrequire binding of proteins produced from different genes to be activated
Promoterscisacting, bc theyare linked to whatthey are actingone
In control
Red proteinsare actingintrans b/c moving coming from somewhere else
Gene can become inactivated, you can have mutation to preventbinding, (lacoperon, lacz MICro)
o Gene canbeinactivated by a mutationinthe cis actingdna elementthat control the gene
expressionorinanothergene thatacts intrans to regulate the protein
Diagram : microbiology notes on lactose / glucose / lacoperon and inhibitors
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January-28-14
2:42 PM

Work on bacteria and virusesinthe 1970's and 1980's letto development of recombinant
- Foreigndnacould be manipulated andtransferredinto otherorganisms ( ey human dna> functionsin
bacteria)
o Ifyougivethe bacteriaa humansequenceitwill translate still /it doesnt know
- Allowedforhumanstobeisolated and the proteins produced in bacteria
o Insulinapprovedin 1982for diabetestreatment( producedin bacteria)
= Beforeitwastakenfrom pigs/ problemthe humanand piginsulingene were 2amino acids
off/whenyouinjecteditoverand overagainyou started to make antibodies /less side
effectsnow
o Epogen:humanerythropoetin( producedin mammalian cell culture by Amgen)
= Thishormone
= Whathappensinbacteriacell and not ours: cDNA copy is put into the reading frame / there
are post translating modifications that ocurr during process ( golgi) transform the protein,
the bacteriadoes notdothis (red blood cell production)

TNF - your bodyis undergoinginflammatoryresponse, goodif yoursick, not if your not, goes after
yourcells otherwise

Embrel : helps with inflammation /joints (famous golferusesit)

Initial drugs made inmice , wheninjectedinto human antibodies were produced . So they had th fix it
they modifyitsothatanti bodies //they become less effect overthe yearb/cyourbody startt to
produced antibodies even afteryou change itw human aspect

News

- Purpletomatoes, purpleis produced due to high levels of anthocyanins, engineered them to produce a
higherlevel of flavanoid, turned skin purple / transcription factors thathave beenturnedon/gene
from a snapdragon

- Tumorprone mice fed extracts of these tomatoes lived 30% longerthan mice fed regular tomatoes/
Why ? The high level of antioxidants helped,

Celery, break, rub on hand putoutin to sun, turnsred, anti pathogenic

- Fluorescent proteins genetically engineered except forthe green one ( taken fromjelly fish)

- Gavescientistatool to monitorwhere proteingoinreal time, before you had tokill the cell but now
you justimage the cell and you are able to see

- Transgenicpets

Terminology
- Cloningvector

Type of dnavectors
- Plamid
- Phage :virusthat infects bacteria/ coming backin medicine
- Cosmid
- Artificial chromosomes
- Dependsonthesize of the dna fragmentinuse

YAC
- Yeastrginofreplication
- Bacteriaselectable marker, yeast selectable
- Canbe movedinand outof bacteriand yeast
- Telomeres,sowhentheytranslateit, itbecomeslinear,
- Whywere YACimportant: why are they betterthan plasmids
o Youcna cut the dna and then piece ittogetheratthe end ( 1 millionbp)totalis 10 millionbp
O Increincomputingpower,
- Whereas plasmids the pieces are smaller 10kb more work ( 10 millionbp)
- Cloneintoplasmids
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Dnase
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February-04-14
11:35AM

Chapter4-interrupted gene
Euk egenstructure
Pre-mrna contains exons and introns
o Nucleus, machinery presenttranscribes gene / pre-mrnab/cits not fully processed
o Ineuksgenesthere are regions that code and do not encode protiens ( do not code introns)
o Splicing
o B4transportinto cytoplams/complicated process / mult protein complex, cuts, splices, and
attacheditback
= Mistakes can cause a shiftinreading frame
= Dontknow the signalsthattel themto splice certain ones and notothers
= 5'and3'regions in UTR's
= Exonorderdoesnotchange btwdnaand pre-mrna
o Thereischange btw pre-mrnaandrna, some exons dnt make itto the mature rna,
butthe positions done change
Humans 20,000 genes
o Majority of which encode proteins, >100 000 diff proteins are expressedin ourbodies
o Alternativesplicing, pre-mrnahaasintrons /exons, splisome decides ataapprop time it will take
out certain exons and splice them togetherdifferently // produces additional proteins that are
differentinthe aminoacid sequence
o Certain exons are removed before premrna>rnathe positions neverchange
= Ifyouremove 5youdontgetifyouhave 3.5.8.10 > dontget 3,10,8 > 3,8,10
o Diagram
= Exons contain protein subunits that contain functions, they perform certain functionsin
more than one gene
o Diagram 2 the order of exons does not change btw dna/rna
= Anymistakesinthe seq canthrow of the reading frame can cause the proteintono function
properly
= Insulin:cantuse bacteriab/c they dontexpressit/you expressitintocDNA >thenit turns
itinto
o Ifyoueverywanttoexpressyou use cDNA bc the exons/introns arent expressed
How to determine whereintrons are inthe gene ?
o Youcan get the cDNA and compare it to the genomicdnabecasue the cDNA doesnt have introns
1. Compare the sequence of genomic DNA with mRNA (cDNA)
i. Morevariationintheinsequences
= How doesanorganismknow whenthe introns and exons occur
2. Restriction enzymedigests (maps) of genomicvs cNA revealed extradna
REStriction enzyme mapping +diagram
o Cutgenomicdnaand cDNA ( from mrNA) with restriction enzymes and compare dnadnafragment
lengths
Intron position conserved
o Inrelatedgenesbtw diff species
o Intronsseq hasvaried overtime / b/cseqand size has changed / due to mutationand itis not
importanttosurvival of the organsimit get spliced out every time / the exonsis the important
part
o Thelengthvariesbutpositionis conserved
o Alphabetaglobingenes:in mammals frogs and birds the introns occurs in the same position but
differentlengths
Diagram globin genesvaryinintronlength
o Lengthsforexonsvary but, more tightly resitricted as apposed tointrons /noselection onintrons
o Easiertopick up mutations b/citdoes affect them that much
How do you knwo where the intron and exons are
o There are particular sequences that splicosomes know >splicing sites >highly conserved sequence
thattell them where to splice it out
Intron structure
o Mutationwithinintron may be silent
o Sometimes mutation can be very bad > at splicing sites >wont be able tosplice properly
o Canhave affecton protein function
o Typesof mutationsit produced >frame shift bad
o Ribosomesstartsreadingitb/cdoesntknow >frame shift mutation can cause big problems
o Evolutionarily doesn't make sense >15% of humans disease are caused by inefficient splicing or
mistakesin splicing
Ineukintrons are longerthan exons > lack of selection on the them makesthem longer
Majority of ourgenesare comprised of introns
Some euk like yeasts have very few introns
You can have mutationin the middle of introns that wont make a large impact ( negative impact)
o Splice sightmutations BAD
Progeria
o Usually die around 20 and cells are around 100

o
o
o
o

o Veryraredisease, give insightintoaging. Causes premature and rapid aging of cells

o 1/8 mill births

o Mostdiearound 15

o Cellsage, cant repairas much , whenyoursick ittakes longerto recover >rapid decline >
accelerated pace

o LaminA. Single mutationinthe protein causesthe disease

o LAMIN A mutation change C-G to C-T transition
= Itsgly608gly mutation : changes GGC codon to a GGU codon
= Done have to know detail of thisslide
= Exonbecomeanintron , turnsitintoa splice site /forms an exact duplicate of splice site,
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deletes 50amino acids fromthe protein
= Formsa mutated version of lamin A= progeria
= Nuclearmembrane inthese individual is messed up =progeria
= Know >RSY thereisa prptease that cleavesthe Lamin A but the mutation causesthe
cleavagessite tobe deleted
Progeriatreatments
o Blockthe farnesylation, butyou blockage what happensinthe othercells too
o Farnesyltransferaseinhibitors ( FTI's)
= The normal phenotype of the nuclear membranes comes back a bit
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Week 5

February-06-14
11:35AM

Slicing can cause problems
Intron have gotten larger

Diagram grids

- Dnaisconservedinexons

- Twogenes, theywere same and then duplicated and took on dif functionsn
Dia

Exonseqare more conserved btw speciesthanintronsin related genes

- Exonscanbe said to the building blocks of genes
- Genesarise fromduplication of genes

o Thisishowyou get the diversity of genesthat we have

o Theywerelsightchanges, thatdidthis(insertedanexon)

o Oraddedanotherexonstoitself,if it was successful it was passed on
- Some genesare composed of exons that are related to other exons from other genes
- Otherexonsare unrelated

o Theyall give rise to proteins with sim/diff functions

O Onesthatare simhas simexons.b.c simfunctions
- Evolutionary selective pressure is against mutationsin exons but notinintrons
- Exonsencode functional proteins
- Introns evolve more rapidly

Half of genes have more than 10 introns
- Mammalian genesare splitinto very many pieces (exons ) 50% human genes have >10 introns
- Ascomplexityincreasesthe lengthincreases ( orvariesaswell)

Genes have awide range of sizes
Mostintrons are spilceosomal DONTREALLY NEED TO KNOW

- Exonlengthissame (wlittle variation)

- Justb/cyou have large gene doesnt mean you code for large protein
- Highereukhave longerintrons

- Theavggeneisabout 5x the length of mrna

Yeastflies, human
- Inexoninhumansare smaller as comparedto yeast, flies
- Intronscanvaryinlength

Overlappinggenes-same reading frame??
- Whathappenswhenagene uses more thanone readingframe ?
- Occursinmany viruses and some mitochondrial cells
- Produces
- Tworeadinsframesare note the same proteins coming off of them are different
- Sowhenyouhave smallergenome you are able toincrease yourdiversity ( the type of genesyou have )

Alternativesplicing
- TroponinT: muscle protein that producesaplhaand betaform the same gene
o Called proteinisoforms
- WDRL1- proteininvolvedin cell structure and shape
- Wildtype :606 amino acids - 15 exons
- Wdr1delta35- 466 amino acids ( lacks exons 3,4,5)
Same amino acids and carboxy ends : reading frame is not altered
- Estimatedthat50% of all alternate spliced mRNA's have altered reading frames
o Bustheystill produce functional proteinits just a different protien
o Givethe cell an opportunity to generate new genes/cells
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Orientation

How dogenesevolve ?

Did genes orginate asinterrupted with introns or uninterrupted
Whichoneiscorrect ?

Intro sink Mutation sink > suck mutations

Introns provide a space for exon shuffling, swapping during evolution
Led to more combinations of exons and protein functions

Diagram
Random translocation
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Week 6 After midterm Thursday Feb 13th -

February-13-14
2:33PM

Psuedogenes:itlookslike agene ( hascodesand sequences, butits notfunctional
- Weknew thattheyexistedinourgenome
- We have come to learn that they are much more numerousthan we thought
- Geneticfossils of ourgenome
- Atsometime they may have been functional
- Become nonfunctional overthe course fo evolutionn
- Theyde notencode protein>notfunctional
- Debate onwhtherthe produce rna, usually they dont
- Thereasonwhythe dontworkanymore is that they have picked up mutations that have stopped it
- Usuallyrelatedtosimilargenes (they may have been duplicated, and picked up muts and then was
shutdown)
- Somestill have exons /introns butdo notexpressrna
- HOW? They picke dup mutsin regulatory placesinthe gene, so thats why they are not expressed
(codingpart hasn'tbeen effected) // noselection for mutations
o Mutsin the promoterregions
o BetaglobinhasmanyPseudogene
- Allorganisms have them

Diagram figure 8.23

- Typical gene with 3exons, normal wild type genomiccopy, promoters. Splice site etc

- Ifyoutake that gene and duplicate and picks up mutationsitcan turn into the gene at the bottom,
promoterregions, splicesites can be taken out

- Eventuallythe structure of the gene startsto disappear, can't tell thatits gene, doesntlookits coding
anything

- Thereisnoselectionforitb/cduplicate foranotherone picks muts

- Psuedogenedisappears

Figure 8.24
- Weshare over1200 Pseudogene btw chimps
- Miceonlyb,
- Where have they gone >disappeared

Olfactoryreceptorgenes
- Olfactory receptors have many pseudogenes
- Theyhave been duplicated and amplified overand over
- The#of pseudogenes inspeciesisdependentonneedforsense forsmell
- Mice: 1200 active receptors /300 pseudogenes
- Human: 700 active receptors/ 800 pseudo
- Ashumansevolvedthe #of olfactory pseudo have incr

Olfactoryreceptorgenes
- Evolvedcolorvision,the gene #decr
- Where asoldworlddidn'thave tiso theirlevels of

Chapter5
- Howare our genomesrelated to other human like species: we contain some of theirgene
- Howisthispossible :they mated,
- Highestfreqof Neanderthal genes >Beijing china
o 27%
- WhyisN dnastillinourgenome :they was somethingthatthe N had that really helped us out
o  Whenwe move have the potential to transmit disease that the new pop hasn'tseen before
o Some of the N genesin our genome codes forimmune response and genes
o there were enviro condition that N found themselvesin that gave an advantage to their offspring
o Insome areas of the word that have high N %, could affect yourfertility
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Genome Mapping

Physical arrangement of all genesinthe genome on chromo

You can pick out every single gene across the chromo

Lowres: recombfreq

Restriction map : measure the dist btw the sights of cleavage ( mediumres)
Dnasegqmap:

Most our genomes are pretty much the same

Assignment *

Genome variation

SNP'sand disease
Mostsnp are in non gene codingregions
Importantto know whereiitis
o Apolopoprotein E(ApoE):rolein Alzheimer'sdisease, maybe heartdisease
o Inthe humanpopthereare 3 alleles,onchromo 19,
= E2:cyscys
= E3:singlenucleotidechange cysarg
= E4: mutationargarg
o Whichoneiswildtype ? Which are snp's
= Whicheveroneis____iswildtype

Mutations within alleles leads to different dna sequences which causes different restriction enzymesites
RFLP's :
Changes whereits cut

Diagram figure 5.1

Figure 5.2
If you cut w differentenzymesit give you a diff banding pattern

Geneticmapping withrflp'sand snps
Figure 5.4

Importance of rflp

Where have you come from ?

National geographic: geographicproject
Tryingto map human migration

Based onsnpdata analysis:
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Tuesday - Feb 25th -

February-25-14
11:34 AM

Finishing Chapter5/6
Every person has a unique collection of RFLP'sand SNP's
- Diff combinations of alleles
o Haplotype : mingenotype sequencing
o Lookforgene that are associated with diseases and response to drugs
= Canlookatto determine howthey mayrespond, before they experience - side effects

Where have you come from?
- YouhaveyourY ( male)fromfather
- Have mitochondrial dnafrom mom

Egyptian Pharaohs
- Whoweretheirancestors IGENEA

Diagram

Genome Sequences:
- Non-repseq:wontfind anythingthe same
- Modrep seq: multiple copies throughout the gene
- Highlyrepseq:generallyveryshort, usually foundin clusters
o Take outtheseqand find outthe onesyou have )(STR's ) very unlikely that two ppl have the same
STR's

Diagram

Synteny:
- Orderofgenesisthe same justoccur on differentchromosomes
- Homology btw the gene orderin different species

Diagram
Syntenicblocks veryinlength
- Allthegenesareinthe same order
- Homology
- Chunksof the chro have beenrecombined
- Most of the chromo show the same order

Diagram

Organelle genomes:
- Mitochondrial genomes are smaller, dependingon cell type you have 10-100
- Chloroplastgenomesare larger,
- Most mtDNA contains some introns except for higher euks
- Lowereukhave alot more introns ( mito)
- Theyusedtobe bacteria, wentdownto 35 genes, where didthednago ?
o Itcame out of the mitoand wentintothe nucleus

Diagram figure 5.13

Human mt DNA
- Usedtomeasure evolutionary time ( mtDNA), goes under 2% mutation rate per millions years
- BycomparingmtDNA you can make relationships / evolutionary timeline
- Yeast, larger mtDNA
- Nuclearcode yeastdonot introns

- Same genesasyeast exceptyeast have introns
- Why?Atsome pointit picked up the intron or the yeastlostthem
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Diagram
Yeastone hasintrons>intronsinred > there are a lot of them

Chloroplast Genomes
Large,
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Tuesday Feb 25th

February-25-14
12:20PM

Chapter6: genome seqand gene numbers

Diagram
- Intr parasite, pathogenic, needs a host cell to survive, usesitss machinery to replicate
- Doesnotencode everythingthatitneedstosurvive the host provides them, smallest genome

Figure 6.1
- 1500 genesneededto be self replicatingand being able to survive by yourself
- Knowthe numberof celsthatit takes to be each differenttype

Figure 6.11
- Only%isexons,whyis solarge whenthereisonlya small amount of exons
- Viralfossilsfromtransposons, leftin ourgenome

Species evovle more complex protein function
- Organisms>more complex >more genes>incr complexity
- Whendid cells start to communicate
o Cellcomw eachotherall the time, signalling, binding, secretingetc
Allthe the
When did the communication start
Started from the very beginning >video 0

O O O
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Thursday Feb 27th

February-27-14
2:37 PM

Quorum Sensing- picture
Only 10% are shared
Majorrolesin human disease
o Youdevelopyourown bacteriaand you have developed arelationship btw the bacteriaand you
If you control the levels of bacteriainyour gut they have other affects
o Chemicals>blood >transmitted all overyourbody
Take a drugthat prevents binding >they stop producing theirtoxins
o Chemical are very affective
o Problemtheyare notverystable

Britain could create the first 3 parent baby through IVF

The affectithason atp production

Getrid of mitoand take nucleus and putin w other egg, sperm
Mother's nucleardnaand othergenesfrom

Essential genes
Some genes are essential for development of organism
Badif you getrid of that single gene
Bacteria have few thousand genes 1/2 are essential
Mammals have 10% the are essential
Ithas to do alot w gene family, protect us by havingsim gene . With sim function soif one gets knocked
outanotherone can step up and take over the function
Redundancy and gene family : genes may have otherrelated gens that compensate when one geneis
eliminated
o Foundinallcell, especially highercells euk
o Protectsorganismsfrom deleterious genes
o Canprovide functional information for related genes

Figure 6.16 and figure 6.17

# of essential genesinyeastand worm

The type of genesand the functions

They affectall cell structure function >yest

Inworms they knocked outalotand itdidnt have n affect

How can you tell whethertwo genes whetherthe function of two genes are functionally related
Syntheticlethal : deletionsintwo genesthat produce lethality together but no ontheirown
If gene Aisknockedthe cellisviable
If gene Bis knocked out while Aisintactand the cellisviable >good
Knockthem out at the same times > cell dies
o Notessgenes,whentheyare knocked outtogether=esse

Cell containstwo genes(a/b)

Function of the products of genes > sim>in the same type of packet
One muthad

Impliesfunctional redundancy btw certain genesexist

Protein protein picture

Cool picture

Levels of gene expression

Some care expressed at smallerlevels

Alotof those genes are ness enzymes that needed forourcellstolive
Restaround called house keepinggenes
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HumanY Chro

Human sex chromosomes ( x/y) have evolved from common autosomes
Some animals have diff types o sex chromosomes

There 65-70 genesonthe y

The x chromo contain alot of genes

Primaryly

Y chromo

(@]

@)
@)
@)

Made up of bunch of differenttype of sequences
Xdeg: muts

Ampseg:

All three come together=y chro

/figure 6.15

Video

NOTES FOR MOL W5 Page 22



Tuesday March 4th

March-04-14
11:29 AM

- Personalized genomics and medicine

o

O
O
O

O

Didn't have accessto information
What the company can do withinfoand what it has to do w your healthis debatable
You figure outif you are carrier,
Haplotypes : combination of x/y chrom. Snp's

= Tellsyouwhere yourfamilyisfrom
SNP analysis:
What will you be able to get very soon ?

= Exomeseq,all yourexonsof all yourgenesthat are expressed

= Alotlessthangenomeseq

= Butgivesyouallthe seqof genesexpressed
It may be required toobtainit

= |celand:everyonednaissequenced

O Theyhave usedthistoidgenesinvolvedindiseases

Epigeneticmarkerinformation :doesn;t change the seqbut changes the structure ( which groups
are o and off) <methyl groups>

= Notjustseqofa,g,t,c

= Youcan change the seqwithouteventouchingthem

= Putchemical group ontothe seqand change whattheydo

= Youcan pass those changes ontothe next gener.

O Howdiseasesare cause, how we pass on what we are exposed to

- Personalized /humandisease, halo, snp analysis

O
O

O
O

Wantto know if your carrier
Disease risk factors,
= Numberare based onscientificliterature
Prob.
Scaring ppl

- Whatdoesthe information give you

o

O O O O O O

Make reason pplinerisdueto rxn b/cinteraction orreactions to medicine

Eitheryou metabolize ittofast ortoo slow

Fluorouracil - cancer chemotherapy drug:if your body cant metabolize it makesyourblood toxic
Itstarts itkill your normal cells DPDY

Homo you cant get itout yoursystem

Hetero - cant getenough

If you dont have the mutation

- Yourancestry

O
o

Haplogroupinfo/ male you gettwo type of info paternal/maternal
Women only get maternal line, only from mitochondrial

- Howdoyou getyour dnainformation

o

Spitsalivaintoatube

- Hisbreakdown

o

Lactose : the mutso that we break it down kept high
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Thursday March 13th

March-13-14
2:30PM

Telomere Function:
1. Protectchromendsfrombeingdegraded
2. Allowsthetelomere

Figure 9.32
- Greenaretelomeres
- Thednais everywhere, centromerese are everywhere
- Allthetelomeres are beingtied up by the specificspot where chromosomes come together
- Don'thowitregulated

Telomeres do notcompletely replicate atends of chromosomes
- Replicatiofork
- Hasa leadingandlagging strand synthesis
- Inorderto go fromthe 3' 5' end needs hydroxyl ( rnaprimer)
- Attheend, ontheleadingstrand
- Thelaggingstrandisnota problemits goingtokeepgoinguntilitends
- Rnaprimeratthe enddisappearsattheend

o Endbecomesshortereverytimeitgoesthrough dnareplication

Telomerase
- Ribonucleoprotien enzyme
o Hasa rnacomponentand protein component
Oo Onlyotherisribosomes
- Containsrnatemplate
o Itiscomplementarytothe telomerase
- Thesetwogenesareturnedoninthe stepsfor - ovarian cancer, and also presentin many othercancers
o Turnthemon sothat thy can keep theirchromosomes ata length thatis favourable forreplication

Mechanisms of Action
- Binding:template rnabindsto chromosome free end
o Actsas reverse transcirptase and make dna
- Polymerization
- Translocation

Figure 9.33

Telomerase are essential for survival and are implicated in disease
- Cellsthatlose theirtelomeras exhibit senescence
o Theyaredividing **
o Theydontdie,theyare notregenerating
o Eventuallythe cell will die out
- Chromosomes are degraded and mutation freq startstoincrease
o Ifleftlongenoughandtelomerse are chewedlongenoughthe structure of the dnais weakened
o Systemhastoevolvedinordertocounteractthis
- Onceyour past yourchildbearingyears you dont have much telomerase leftover
o Passedonyourgeneticmaterial
- Dontwanthightelomerase levels when yourin 40's / 50's
o Cancer
- Newtreatmentsare targetingtelomerase

Telomeresand centromes nthe human evolution

- Chromosome are inthe same seq,btw us and ancestors
- The problemisthattheyhave one more pairof chromsomesthatwe do
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Tuesday March 18

March-18-14
2:46 PM

Histone Mod

Figure 10.18
Broughtintoform the core nucleosome
Acteyl group are chopped off

How is chromatin structure regulated during dnareplication
Unwinding: whatstress doesit puton the molecule ?

10.36
Where the dnaibeingunwound
Nucleosomes are removed very quickly

Model of nucleosome assembly
If youare inthe nucluesyour dna b4 dnareplicationitisall wound up
Yourdoublingyourdnaandyou need double the number of nucleosomes

17
Forma core

10.38
Blacklinesare dna
Caf 1 bringthe newdna
Thisdnaas its beingunwound, ithasto relieve torsional stress
Processisveryfast
What dna seq actually bind to these nucleotides
o Aretheyrandom
o Orare there determine by the seq
Its a bitof both

Do nucleosomes occuratspecificdnaseq
Boundary limits where hetero and uchromo goes

Nucleosomes during transcription

When rnatranscription occurthey cannot getexcesstodna, they nucleosomes must be removed

Dnase hypersensitive sites

There are specificsites thatalways cut

Why as they sensitive , they are fee-e=re of structure / nucleooes
Hypersen are found in promoterssite

The SV40
Chromatininsulators
figure 10.50
o The enhanceractivatesthe promoter

10.51
o Servesasabarrier
o Heterocreepage
o Savesthe uchromoregion (the nucleosomesare closertogether)

Drosophilalnsulators
Essential forexpression
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Insulators are called SCS''s
Theydontbind tightly

10.52
SCSsitat junction points
Thereissome proteinthatbind tothe sides that protectsthe seq

Slide/ white/ yellow

Video
Helicase

OnThursday epigentics

Def**

Def smallertermsthe rolesthatthey play
Two we are talking about the meth,

Affects, what effectsthem, how they come about, how does ourunderstanding affect the field

NOTES FOR MOL W5 Page 29



Thursday March 20th

March-20-14
2:32PM

Epigenetics
Chapter 29 coversa little about this stuff

Figure 29.11

Dosage compensation : different expression of alleles,
HappensallthetimeinF, with X chromo, differentsetis expressed
Coatcoloris determined by X chromoin some animals

Supressesthe entire x chromo and notthe otherresultsin the cat picture

Imprinting
Methylation ***
Certain genesare differentially methylated , depending on who you get the allele from ( motheror
father)

not meth from fatherwill always be expressed
Meth = geneisinactive
Survival of the embryois dependant on the imprinting
Clusters
80genesimprinted inhumans, listis growing
Genesthatimprinted important to maintain the imprinting, if you lose the imprint>bad
If it depends on what maternal or paternal gene youget ??

o Howisthe imprinting maintained

Figure 29.23

Repstwoalleles of the same gene

Maternal is methylated >inactive

Paternal non meth>active

Embryo cabe F/M

Methylation patternisreset every generation

Male, one is meth, when male produces sperm, hapoid sperm, re-sets
Re -settingisimportant

Maternal meth - alway be off > female resets the >meth

Paternal

IGFIl, Receptor
Cell membrane receptors
Produced by IGF-11\
Missed
Fathersisalways expressed, motheris neverexpressed ( IGFIl)
IGF receptorgene is always off fromyour paternal alleles and the motheralleleis always off
Thisbringsup: if your a female you need this (dontwanta 15 pounds baby)
Evolutionary : you want your offspring to survive, size of fetus
Thoughtthatthe genesthatyou are born with ( imprinting ) does not change
o  Weknow now that it can change

Imprinting control region

Cisacting

Clusters

Icrmethinactivatesthe H19, allows the igf || to remain active

Meth, imprinting can de-activate genes, in maternal vs paternal state

New areas of epigeneticresearch

Certainindivin starvation condition passed on negative health effect onto theirkids and grandkids
Trangenerational epigenetics

Change the imprinting by meth
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Ex:

Sensitive period of exposure:

Women youregg are already formed when you are born (in the womb ) your sensitive during pregnancy
and more so duringthe last trimester

9/11 women who were prego, then and monitored their coritsol levels, in the last trimester larger
affect, anxiety etcthey was a correlation btw the events and environment, exposure

Can change theirimprinting levels

Impact of epigeneticregulation on human disease
Dependingonwhoyou getthe deletion from determine the disease

Identical twins do not share diseases
Heights genetic
Environment can alterthe imprintingand meth pattern

Impact of epigeneticregulation on human disease

Valproicacid : showed to be a histone modulator, leads the acteylation of histones thatleads to the
activation of some genes

It starts up genesthat have been shutdown

If youlose imprinting,it can lead toa number of cancers >

Effect of early traumaticstressonsuicide rate and depression
Potential link

Understanding the epigenome is the next frontier of molecular biology and pharmacology

CHAPTER 19 TRANSCRIPTION

When does acell know to turn that particulargene on

Promoters

All genes have promoters that regulate the amount of rnabeing made
Enzyme hastounwind the dnab/cit only use one strand the dna
Transcription startsite : rna polymerase binds there

Terminatorseq

Pro/ euk

Euk rna polymerase
We have 3 rna polymerases
Rna polymerase 1: transcribes rRNa
Rna polymerase 2: transcribes mRna
Rna polymerase 3: transcribes tRNA and small RNA's
How doesitknow to transcribe whatitdoes ?
o Promotersbindtotranscription factors
o Allthe polymerasesinteract with specifictranscription factors

Figure 19.1

Figure 19.2

Transcription bubble

Figure 19.3

Transciption bubble, dnameltingto clone the bubble

Enzyme st onto of the bubble and starts making the template (rna?)

Afterit passesitdetachesandspitoutthe back the enzyme,

Yellow stripisthe rnathatis spitout,

Rnagetslonger, enxyme falls of the dnawhen reaches the terminate factor
o Inintronsthey have to take out exons etc

Figure 19.5

Mouth catalyticsite
Movinglefttorightdnais unwoundand rewound

NOTES FOR MOL W5 Page 31



Histone are beingtake off throughout the process and repositioned after

Transcription Stages
4 defs

Figure 19.6 ” related to defs
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Tuesday March 25th

March-25-14
2:28 PM

Handle changesin gene expression by mod-ing

Transcription "stalling"
The initation phase the mostimportant>when doesitknowtogo /
Rna poly unwinds the dnausingenzyme
| fthe conditions are ntoright, the pool to nulceotidesthatitusesatrna for the template starnd are
limiting
Therna hasa senseingsysthatallowsittoabort or slow down transcription
Detects damange inthe dnaitwontbe able to use it properly
The rna can stop back tract , cut the rna off and generate anew 3" ends and start again, has repair
abilities
Once everythingisfixedit can startagain
o Howistherna polymerase >unwinding, transcription, rewinding, template strand

Rnapolymerase enzyme

Very large complex of protein with channels running through it

Once the intial part hits the rudderseparates fromthe dnaand go out the top of the complex
Thereisanintake hole, that sucks all the nucleotidesinto the central part of the enzyme >usesiit

Figure 19.8

Yellow /red are starnds of the dna. Fed through the central part

Template R, having rna placed complentarytoit

The otherstarad goes up and around the complex, dont want it the way during transcitption
Rnaputinand eventually getkicked out

Figure 19.26

Enzymes >R

The dnacomesinto the jaws of the enzyme

Codingstrandisdarkblue, lightblueisthe template one

Inthe central coreis pool of nucleitides that make the rnastrand, as the rna is pushed outit hitsthe
rudder

Thiswhere the RNA / DNA hybrid separate

Dnaunwinds and reformwhenthe enzyme is going by

Rnais placed complementary tothe nucleo and thenis comingoutthe back

Thing thatis not shown histones, they have to be kicked of and thenreformed when the enzyme comes
backaround

Bacterial RNA polymerase
There are difference btw EUKand PRO transcription ! Know ****
Verydifferent fromours, there main majordifferences
It has a single (we have 3)
2-5000 ( presents some problems caus ewe knwo the bacterial genome are very copact, very little
nonOunique seq, how do the rna poly's knwo what to transcribe
o Thesecond problemthere are abunch of mMRNA genes, there isonly one polymerase
The majorcomponent : holoenzyme >5 subunits 5diff protein from 5 diff genes
o Coreenzyme (aplhabetax2) +sigma factor() majorplayers
= Catalyticcenterwhereitdoesattactivity
= Alpha>structure
= Sigma:keyfactor
Essential forthe bacterial to recongnize specificpromoters at differenttime s
There are a bunch of different sigmafactors
When boundtothe core enzyme allows thento reco promoters
Our cellsdont have sigmafactors
Rifa:

O0oogao

Figure 19.7
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Dont have the know each of these genes \KNOW ALPHA BETA ONES ***¥***¥xx

Only the holoenzyme can initiate transcription
Contains core enzyme and sigmafactors ( aplhabeta)
Notrequiredforelongation ( sigmafactor)
Sigmaonly needed fortranscription
Core enzyme needed for elongation but not transcription
Without sigma cantdetermine where the promoteris
o Whensigmabindstothe core enzyme it change the conformation of the whole comples now that
itcan actuallylockintothe
Sigma control specificity,

Figure 19.10
Sigmabindstorna poly toform holoenzyme it can see the promotersegences

Transcriptional imitation

Bacterial promoters

Very conserved

bacteriapromoteris40 nucleotideslong

Transcription start point, tata box

Tataboxis so conserved b/crna poly recognize its

Secondary seq>-35 seq

If the 16/19 is deleted the promoterwill notwork, you kill promoter: positioning of the seqis
importantand conserved

Three major promotersequences

Rnapolymerase bind to the bases-50.+20
19.22

Promoter Mutations

Figure 19.13

Baris nulceotides form +20-50that where it binds sigma stretches ot out
Binds to closed conformation, then melts to open conformation
Sigmafactors use totget it started

Dnasupercoiling
Problemthe dnahasto be unwound
Assistthe rnapolymerase to do these processes

How are differentgenesregulatedin bacteria?
Big ones reco vast majority of promoters
The seqdontlooklike tatabox seq?
o Thattheseqin promotersthatare reco by holoenzyme that containsigma
o Sigma32 what doesitdo ? What type of genes does it transcribe : contains alot of C/G has an
extrahyrdogen bond, what si easierto break ( close to open conformation) sigma7 ( more A/T)
easiertobreakless hydrogen bonds
o Typesof genesthathave these promoters ?: the purpose of the genes when dothey get
activated when the cell are underheatshock,
= |fyouraise the temp a bittheyhave a survival mechanism that prodoces heat shock
proteins
= Subjectbacterial to heatstress, sigma 32 binds to promoter with help ogcore enzyme,
easiertobreakthe bonds apart, transcibes the genesand translated
= the cellisnotunderheatstressyou dont wan these promotersto be turnedon
= Fail safe mech >heat shock sigma factor only underheat conditions
o Theyhaveverydiffseq, reco by holoenzyme
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Figure 119.36
Heatshock
Competes with the core enzyme
The sigma cascade
Evolutionary response
o Usessigmafactorto control when genesare turned on /off > ,middle, last phase patterns of
expression
Allowsitto gothroughitslifecycle without havingto compete

Figure 19.39
Attachesto 1st promoter makes gp28, outcompetes
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Tuesday April 1st

April-01-14
11:44 AM

Chapter28

Diff promoters ad how they recognize

Evenwhen basal factors are there doesnt mean that they are on
Chromatinis methylitwontallow the factors to bind

Figure 28.1
Basal factorsthat __ ontothe core promoter
Enhancerseq

Types of transcription factors

Act: differenttype of transcription factors that are general found in enhance seq, interact to turn on
genes(bindtodna)

Coacts: link basal and acts

Transcriptional activators

Figure 28.8
Connecting separate the binding /activating domains and allows for movement

Figure 28.8

Some acts do not contain act domains

You have an act and anothergene that encodes and coact that providesalink btw the two
How dothese acts work ?

Figure 28.10

Most histones are gone

When polymerase binds it must have free access tothe dna

Transcriptional activator types
They are based on the final structure of the proteins >names5

Zincfinger
Loopstoform fingerlike structure and held togetherby zinc

Steroid recep
Homeodomain

What do homeobox activators do if mutated ?
Messes up the binding points

Figure 28.14
Leucine Zippers
Figure 28.16

Positively charge interactwith dna

Chromatin hasto change structurein orderto be able to interact
Dynamicmodel

Chromatinremodeling
Figure 28.20
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Conserve all the way through
Don needto know any of them on the picture

How are 14 contacts between the histonesand DNA broken
Promoteractivation :same as slide
Figure 28.29

Final Exam

Not cumulative

4,5,6,9,1,19,20,28,29 ( imprinting and 30 (weeks 6-12)
70/80 m/c +SA 20/25 marks

THURSDAY APRIL10TH 3:30 PM toldo 100,102,104
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Assignment

April-03-14
10:34 PM

Gene:
FTO fat massand obesity assoc

Chromosomal position": 16q
#of exons 9

Function of the gene

The exactfunction of thisgene is not known.

FTO gene exactfunctionis not known. Itisa nuclear protein of AlkBwhich associated with non-haem
iron and 2-oxoglutarate-dependent oxygenase superfamily. FTO is aprotein coding gene, it may play a
role inbody massindex, obesity risk, type 2diabetes and it may also play a role in nervous and
cardiovascular system.

Which genesoneitherside
At position16g11.2gene myosin light chain kinase 3and at position16g21gene autocrine motility factor
receptor, E3 ubiquitin protein ligase

Citation

Olzaetal.: Influence of FTO variants on obesity,

inflammation and cardiovascular disease risk biomarkersin Spanish
children: acase—control multicentre study. BMC Medical Genetics
2013 14:123.

Cdna
ATGAAGCGCACCCCGACTGCCGAGGAACGAGAGCGCGAAGCTAAGAAACTGAGGCTTCTTGAAGAGCTTG
AAGACACTTGGCTCCCTTATCTGACCCCCAAAGATGATGAATTCTATCAGCAGTGGCAGCTGAAATATCC
TAAACTAATTCTCCGAGAAGCCAGCAGTGTATCTGAGGAGCTCCATAAAGAGGTTCAAGAAGCCTTTCTC
ACACTGCACAAGCATGGCTGCTTATTTCGGGACCTGGTTAGGATCCAAGGCAAAGATCTGCTCACTCCGG
TATCTCGCATCCTCATTGGTAATCCAGGCTGCACCTACAAGTACCTGAACACCAGGCTCTTTACGGTCCC
CTGGCCAGTGAAAGGGTCTAATATAAAACACACCGAGGCTGAAATAGCCGCTGCTTGTGAGACCTTCCTC
AAGCTCAATGACTACCTGCAGATAGAAACCATCCAGGCTTTGGAAGAACTTGCTGCCAAAGAGAAGGCTA
ATGAGGATGCTGTGCCATTGTGTATGTCTGCAGATTTCCCCAGGGTTGGGATGGGTTCATCCTACAACGG
ACAAGATGAAGTGGACATTAAGAGCAGAGCAGCATACAACGTAACTTTGCTGAATTTCATGGATCCTCAG
AAAATGCCATACCTGAAAGAGGAACCTTATTTTGGCATGGGGAAAATGGCAGTGAGCTGGCATCATGATG
AAAATCTGGTGGACAGGTCAGCGGTGGCAGTGTACAGTTATAGCTGTGAAGGCCCTGAAGAGGAAAGTGA
GGATGACTCTCATCTCGAAGGCAGGGATCCTGATATTTGGCATGTTGGTTTTAAGATCTCATGGGACATA
GAGACACCTGGTTTGGCGATACCCCTTCACCAAGGAGACTGCTATTTCATGCTTGATGATCTCAATGCCA
CCCACCAACACTGTGTTTTGGCCGGTTCACAACCTCGGTTTAGTTCCACCCACCGAGTGGCAGAGTGCTC
AACAGGAACCTTGGATTATATTTTACAACGCTGTCAGTTGGCTCTGCAGAATGTCTGTGACGATGTGGAC
AATGATGATGTCTCTTTGAAATCCTTTGAGCCTGCAGTTTTGAAACAAGGAGAAGAAATTCATAATGAGG
TCGAGTTTGAGTGGCTGAGGCAGTTTTGGTTTCAAGGCAATCGATACAGAAAGTGCACTGACTGGTGGTG
TCAACCCATGGCTCAACTGGAAGCACTGTGGAAGAAGATGGAGGGTGTGACAAATGCTGTGCTTCATGAA
GTTAAAAGAGAGGGGCTCCCCGTGGAACAAAGGAATGAAATCTTGACTGCCATCCTTGCCTCGCTCACTG
CACGCCAGAACCTGAGGAGAGAATGGCATGCCAGGTGCCAGTCACGAATTGCCCGAACATTACCTGCTGA
TCAGAAGCCAGAATGTCGGCCATACTGGGAAAAGGATGATGCTTCGATGCCTCTGCCGTTTGACCTCACA
GACATCGTTTCAGAACTCAGAGGTCAGCTTCTGGAAGCAAAACCCTAG
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Olza et al.2013. Influence of FTO variants on obesity, inflammation and cardiovascular disease
risk biomarkers in Spanish children:case control multicentre study. BMC Medical Genetics.
Vol14, 123.

At position16q11.2 gene myosin light chain kinase 3 and at position16921 gene autocrine
motility factor receptor, E3 ubiquitin protein ligase
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