
Ineukcellneedstoprocessprimary transcripttoproducefunctional translatablemRNAs
Formanyprocessing regulatedat RNAprocessingespeciallybyalternativesplicing

Typicallyintrons removed exonsflankingeachintronaresplicedtogetherby phosphodiesterbonds
Thisis normalbutalternativesplicing
isverycommonwhichallowsfor
single premRNAtoformdifierent
isoforms

Alternativesplicingallowsasinglegene
tosynthesize2 similarbutstructurally
functionallydistinctproteinisoform

FactorsthatInfluencesplicesites
cellcanturnsplicesiteson off
byexpressingproteinsthatwillbind
topremRNAnearsplicesite
SpliceRepressor spliceosomeaway
Spliceactivator spliceosometouse

Somesplicesitesprefertopairdueto
specificfeaturesoftheirRNAsequence

Both5 3 splicesitesare markedw somewhatvariable basesequences
splicesomewillusesplicesiteif sequence 60 consensus

Splicesome willpreferentially bind5 3 splicesitesbecause havematch inbasesequence
Multiple promoters effectAlternativesplicing
Ifgenetranscribedbymultiplepromoters it'll havemultiple isoformswithdifferent 5 exons

Drosophila
HaveXYXXlikehumansbut XYchromosomes arenothomologous toXY ofhumans they
havedifferentsetsofgenes
Inhumanspresenceof 4 determines itmaleorfemale Y anatomicallymale
InDrosophilatheratioofXchromosome to autosomes nonsexchromosomes determinegender
x A 1ratio XA 5 HavenoXinactivationinfliessoXXYwoulddevelopasfemale
Female Male unlikehumans

Alternative splicingeffecton Sexdetermination
7keygenese All exceptsisterlessareanautosomemeaningthey're inequalamountinboth
sisterless a sis a b genders
sisterless b TranscriptionfactorssisterlessIsisa b fromXchromosome
Deadpan dpm whenyouhavemoresisterlessyouactivateearlypromoter pe of
5exlethal 5 1 autosomal gene SxI
transformer tra pewill createactiveSKI without aslicerepressor
transformer2 tra2 lateronPeissilencedandPMisactivated
doublesex OSX Pmcanonlymakeactive SxI infemales somalesNeverhavean

active SxI earlySXIrequiredforlater
SXI allowsexpressionof Traproteins SXIformation earlyonlyinfemale
Tra allows female specificDSX isoform to form

Becausemaleshaveno SXI theyhaveno tra 2 sothey forma differentmalespecificDsx
maleDstactivatesmale developmentand femaleDSXcauses femaledevelopment
PEisonlyusedinearlystagesof embryonicdevelopment asembryodevelops switchto Pm
mail.namepromoterwhichhas separate 11siteandproducesdifferent Exon1

Doublesex gene OSXhaszincfinger transcriptionfactor sohasdistinctisoformineither
gender It isexpression of DSXisoformthat causesformationof genderorgans



MaleIsoform FemaleIsoform Exon2includespolyAsignalsequenceat3end so
1 3 I 12 inclusioninfemale terminates transcriptionbefore it

reaches exon3 Inmatesexon2isskippedso3 transcribed
whatdeterminesgenderspecific splicingof dsxgene
3 Spliceregulatoryproteins
sexlethal SH whichencodes splicerepressorprotein
Transformer tra encodespliceactivatorprotein
TransformerXtra2 encodespliceactivatorprotein

FemaleDevelopment
TheSNFprotein bindstobothitsownSidpremRNAandthetratra2
premRNAs5 1 Slicerepressorpreventstheinclusionofmalespecific
exoninfinalmRNA

TraF I Tra zFproteins bindto dsxpremRNAwhichact as
spliceactivator whichattractsplicesome toexon2 So it'sincluded
infemaleisoformof Dsxprotein
Traisallosteric
Maledevelopment
Havenoexpressionoffemale SH splicereceptorrepressor
Thesplicesomeincludesthemalespecificexon inthe5 1mRNA
Themalespecificexoncontainsaninframestopcodon soeventhoughmatemRNA islongerthanthe
femalemRNA itproducesashortnonfunctionalisoformof SKIprotein
Duetono5 1 repressorproteinhaveinclusionofmalespecificexons intra andtra2mRNAs
Theseexonshaveprematurestopcodons sotheyproducefunctionless Trasplice
enhancerprotein
sinceno Tra Tra 2proteinexon1 ofdsxmRNAis splicedtoexon3
producingmaleisoform
Exon2isskippedbk nospliceenhacerprotein presentinmale
SXIGene
SX genehas acorepromoters Peused inearlydevolpmentandPmlateron
These2promotershavedifferentexonswhicheffectsplicingdownstream

Transcriptionof Pe dependson concentrationof
activatorTF's sisterless a sisterlessbandthe
repressorTF Deadpan

DPNisautosomal sosameinbothsexes
Sis a b genesareonX chromosomesofemaleshave
2x activatorthanrepressorsocantranscribepe
promoterunlikemales

Useof 25 1promotersintroduceanotherformofalternativesplicingfor 81premRNA
Whentranscribe at pepromoterdon'tneed 51proteintoskipmalespecificexon
stillbeing transcribedbutnotspliced
The5 1feedbackandbindownRNAtopreventmale
specificexonfrombeingsplicedinsoonlymakefemale

Transcriptionofpmcontain adifferentexon1 sorequire
functional5 1splicerepressor toskipovermalespecific
exon
maleshavelesssisterless sodon'tactivatepeandonly
usepm
Theydon'thave5 1proteinandmaleexonisincluded
inmaturemRNA



mRNAs can be selectively spliced so that each gene may have multiple isoforms•
Splicing is carried out by the Spliceosome, which recognizes specific sequences at splice •
junctions and removes the intron as a lariat structure
Splicing is regulated by splice activators and splice repressors.•
Genes can also have alternative start sites with alternative first exons.•
Understand how sex determination occurs in Drosophila•

Summaryof Xchromosomeratiotosexdetermining
XARatiodeterminessex
duetoexpressionof TF's sisterlessA B fromchromosomeX

Asisterless Pepromoter of 5 1 Female
Pecreates5 1 proteinwithoutexon3 makesproteinwithoutneedof asplicereceptor
PeissilencedbyPmPmwillonlyskipexon3 if 51 splicerepressorproteinisavailablewhich onlyfemaleshaveExon3hasstopcodonsomalesNever haveactiveSH
81alsorepressesinclusionofstopcodonintragenes
Tragenehasspliceenhancersthatinclude femalespecificExon2intoDsx
Exon2 ofDsxhaspolyA signalthatterminates transcriptionoffemalegene

Maleshaveno 8 1 socan'thave Tra2Somales can't includeexon2 ofDSXSothey
includeexon3

whatyoushovldknow

X.ttRatiodeterminessex
duetoexpressionof TF's sisterlessA B fromchromosomeX

Asisterless Pepromoter of 5 1 Female
Pecreates5 1 proteinwithoutexon3 makesproteinwithoutneedof asplicereceptor
PeissilencedbyPmPmwillonlyskipexon3 if 51 splicerepressorproteinisavailablewhich onlyfemaleshaveExon3hasstopcodonsomalesNever haveactiveSH
Sx1alsorepressesinclusionofstopcodonintragenes
Tragenehasspliceenhancersthatinclude femalespecificExon2intoDsx
Exon2 ofDsxhaspolyA signalthatterminates transcriptionoffemalegene

Maleshaveno 8 1 socan'thave Tra2Somales can't includeexon2 ofDSXSothey
includeexon3

Sis asisbmutation Deadpanmutation
havemoredeadpan repressor Havenorepressorthushavemore sisaandsis b
thereforewillhavemaleregardless soPepromoterischosenthusregardlessofXYor
of XYorXX sincePmisactivated XXwillbefemale

Sexlethalmutation tratra2mutation
HavenoTraprotienthereforewillhaveno Actas spliceactivatorproteinwhenbindto
femalespecificDsxisoformthuswill dsxpremRNAwhichattractsplicomestoexon2
havemalesincemalesneverexpress whichcausesterminationbefore3thusifnotfunctional
5 1 wouldincludeexon3andsincenospliceenhancer

will bemale



Proteinsufficient todeterminesexoffly whyDomaleandfemaleflyproduceVarientof protein
DSX DrosophilaSex AlternativesplicingproduceisoformsofDSX

male Female
Including exon3willproduce 1 3 1 2
nonfunctional 9 1 Soproduce BothmaleandfemalespliceTrabutonlyfunctionalmale
notincludingexon 3willproduce infemalebcof SH Traproteinmade
a functional 5 1andwill TratargetsDSX splices inmannerwhichwill
produce a female repressexpressionofmalespecificgene


