

















































T f T s T n s

v I U
STRUCTURE NUMBERS

DNA GENOMES DNA deoxyribonucleicacid isthegeneticmaterialoflivingorganismsInhumansDNA
isfoundinalmostallthecellsofthebody providestheinstructionstheyneedto
growfunction respondtotheirenvironment

quickieNnoofted
whenacelldivides itpassesonacopyofitsDNAtoeachofitsdaughtercellsDNA
isalsopassedonattheleveloforganismswtheDNAinsperm eggcellscombining
toformaneworganismthathasgeneticmaterialfrom
bothparents XXandXY note
DNAisalongstringofpairedchemicalunitsaka
nucleotidesthatcomein4differenttypes ATCG
anditcarriesinfoorganizedintogenes
Lpgenesprovideinstructionsfor

makingproteins
Gbgivecellsandorganisms
theirfunctions
characteristics

nuclearDNA DNAsolelyfoundinthenucleusineukaryoteslikeplantsanimals
mitochondrialDNA foundinmitochondria organellesthatharvestenergy
chloroplastDNA Inchloroplastorganellesthatcarryoutphotosynthesis
InbacteriamostoftheDNAisfoundinacentralregionofthecellcalledthe
NUCleadwhichfunctionssimilaritytoanucleusbutisnotsurroundedby
amembrane
genome acell'ssetofDNA
DNAassociateswspecializedproteinsthatorganizeitandgiveitstructure In
eukaryotestheseproteinsincludethehistones agroupofbasicCtchargedproteins
thatformbobbinsaroundwhichnegativelychargedDNAcanwrap

Lahistoriesdeterminewhichgenesareactive
thecomplexityofDNA thistonesandother
structures chromatin

chromatinisdecondensed itexistsinlongthinstrings InthisstatetheDNA
CHROMATIN canbeassessedrelativelyeasilybycellularmachinery likeproteinsthatread4

copyDNAwhichisimportantinallowingthecelltogrow function

WHEN A CELL DIVIDES, ONE OF ITS MAIN JOBS IS 
TO MAKE SURE THAT EACH OF THE TWO NEW 
CELLS GETS A FULL, PERFECT COPY OF GENETIC 
MATERIAL. MISTAKES DURING COPYING, OR 
UNEQUAL DIVISION OF THE GENETIC MATERIAL 
BETWEEN CELLS, CAN LEAD TO CELLS THAT ARE 
UNHEALTHY OR DYSFUNCTIONAL (AND MAY 
LEAD TO DISEASES LIKE CANCER)




chromatincanalsobecondense
µcondensationtakesplacewhenthecellisabouttodivide
WhenchromatincondensesyoucanseethateukaryoticDNA
Isnotjustonelongstringbutisbrokenintoseparatelinear
piecescalledchromosomes

CHROMOggMEg
eachspecieshasItsowncharacteristicnumberofchromosomes
humanshave46 chromosomes in asomaticcellwhitedogshave78
humansarediploid 2n

qalutEEkeNnoothess ameansthatmostoftheirchromosomescomeinmatchedsets
homologiespairhave homogeneouspairs
thesamegenesatthe the46chromosomesofahumancellareorganizedinto23pairsand
samelocationlocibut thetwomembersofeachpairarehomologuesofeachother
willpossiblyhavediff humanspermandeggs onlyhave1homologouschromosomefromeachpair
erentalleles genetic arehaploids In
sequences pWhenaspermandeggfusetheirgeneticmaterialcombinesto

formonecompletediploidsetofchromosomes
foreachhomologouspairofchromosomes
inyourgenomeoneofthehomologues
comesfromyourmom theotherfromdad

thesexchromosomes XandYdeterminesaperson'sbiologicalsex XX female

andXYmaleThesechromosomesaren'ttruehomologuesandareanexception
totheruleofthesamegenesinthesameplaces
theXandYchromosomesaredifferent carrydifferentgenes
autosomes 44nonsexhumanchromosomes

CHROMOSOMESAND
CELLDIVISION

asacellpreparestodivideitmustmakeacopyofeachofitschromosomes
sisterchromatids areidenticaltooneanother areattachedtoone
anotherbyproteinscalledcohesions

theattachmentbetweensisterchromatidsisthetightestatthecentromere
aregionofDNAthatisimportantfortheirseparationduringlaterstagesofcell
division

aslongasthesisterchromatidsareconnected thecentromeretheyarestill
consideredtobeonechromosome Howeverassoonastheyarepulledapart
duringcelldivisioneachisaseparatechromosome



THECELLCYCLE Includes 2overlappingprocesses
THEMITOTICPHASE 1mitosis thenucleusanditscontents QUESTlON8

divideevenlyinto2daughternuclei
2cytokinesis thecytoplasmalongw a11 WHYDOCELLSPUTTHEIR
theorganellesisdividedin2 CHROMOSOMESTHROUGHREPU

thecombinationofmitosisandcytokinesis CATION CONDENSATIONAND
produces2geneticallyidenticaldaughtercells SEPARATION

zTomakesure
thatduringcell
DIVISIONeachnew
cellgetsexactly
onecopyofeach
chromosome








