D2.2.1 — Gene expession ! phenolype
Slages of gene exprssion
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D2.2.2 — Regolabion of transcriphion

Promoloe => acea/ base sequence where ANA polymerase binds to begin 4canscciphion

Teanscriptionmfaclor => DNA binding prolein that conlrols {canscriplion by binding 1o enhancec/silencec/ promolec
Ewhanceo => bose  sequence that promoles transceiplon when tcansceiption facloc binds {here

Silenceo => bose sequence that inhibils Jcanscciplon when dcanscription facloc binds 1here
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D223>— Psesulalfans franslation
Malore mPNA includes poly-A 1ail
Tail shorlens /degrades € varying degmes oves fime
mRNA molecules  w/ shorlec {ails = less likely 4o be {canslaled bc they = vulnecable {o degeadalion by

nuclease enzymes
By changing Poly-A lail =>cell controls how much protein is made using that mRNA

Can be affecled by hotmones
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D224 — E'PEJWSFS

Epigenesis => Slem cells diffecenliale into dif dissves in mollicellolar  ocganisms (process)

The development of diffecentiation patterns in the cells of moliicellvlar organisms os
i+ develops from a 2ygole

Diffecenlialion hoppens when some genes ace aclivated § othecs are Silenced
€pigeneticatogs -> chemical modificalions thal covse some genes 4o be aclivated ! ofhers 1o be silenced

Does nol affect genes themselves, just the patleen of expression

These can

€pigenelics: => genelic conlrol by factors other than an individvals DNA sequence be acquired
'H«rousk lise

D2.2.5 — Y9enome, Iranscriplome, proteome

Genome => all the genelic info. in cell

vacies for individuals
be cells do "ot 4cansceibe
all genes all the {ime

@ransceiplome => all the mANA seguences in a cell

Proleorae -> all the proteins produced by a cell VY
devends o) who! fhe
cel_poeds @ specife Ere i e
.

D2.2.6 — Epigenelic tags
Methylatiow => a kype of epigenetic lag thal involves addilion of meliyl grovp (lo DNA or hislone proleins)

Hethylation of promoler wegion of gene nhibits  transeciplion

Can change how available DNA is do transceiplion faclors
when CH; binds o histones, i “squishes” proleins fogether @
compromising  RNA polymerase's  ability
’ ~
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D22.7 — £pigenelic inkecitance
£p-‘3mome => all of the epiaenehc tags in an otganism
.‘Dno\,k{ec cells of milosis receive the genome 7I¢73¢nome of pacent cell
Ex. => Neuron

Nevron undecgoes milosis

dagguter Cells get genome ' epigenelic lags that tell cells what genes lo suppress In
meiosis,
genes Soppressed = those which covcespond  fo blood cell, cardiac cells, ele. however, some
; +ags are @moved.
This allows davghter cells fo look * fonclion like nevron b “reprograming
of genome”

£73u\ehc mWkecHance => inkeritance of epigenetic 1ags > Clean slate”

Both in milosis —davghter cells —and w::meles—pwdow ,T‘
4

D2.2.3 — Environmental effects
Faclors in fhe ewivonment con change the paltem of genelic expression
Ex.:=>Aic gollulion decceases ' DNA  methylation
Mo  gene dcanscciplion
More immune System profeins produced [6enes suat get commonly onmethyla lea]
Asihma
Heact atack

geslalon
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D2.2.9 — Consequences of removing epigenelic tags from owm ! speem

Genomic=imprinking *> when epigenelic {ags cemain on DNA during gamele formation ! are passed o offspring
Can disrupt typical genelic inhecitance if dominant allele = silenced by imprinking

QG _a  Inevery €Xx. =2 lions
A A, Scenario,

AA A | A0 A dominant Female lions can corey offspring Som moltiple males @ same
icait feom dad  Shovld

aa A|Aa Ad| be expressed.. time \
but it mi&H v
not be as i [females! > advanlage = having loks of cobs
was silenced
1:':..1,:5::0:! :ngenome ?mpr&nknj for lacge  litlers T
1P Males -> advantage = having biggest cob ovt

Tmprinking for lacge offspring
Tigess ! lions can inlecareed
male tger + Tl Ton— female {igecs can only carry a liHec feom single male

Vs. ;
Female lion =small female tiger- lacge € a bime
NO imprinting necessary in male tigess

Tweic cobs dont need {0 Compele w/ other male’s cubs
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D2.2.10 —‘Honozmolic twin studies
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CT/ ] one eg3,
one specm

b two TDENTICAL

VS.

Mono2ygotic | twins = valvable foc

eseacch be. they have same genome
(DNA) bt acquice dif. epigenetc
tags throyghout  lifelime

Natoce vs. nucture
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D2.2. 11 — Exlecnal facloes

lackose - example of a [bio chemical faclor| that impacts gene expression

lactase gene is nosmally silenced
! )
when |laclose levels cise, vepressor prolein -deaclivaled ! gene : expressed

when lackese levels fall cepressoc protein reackivales ! Silences gene (no more laclase)

laclose absent Laclcse  present

RNA POLYMERASE BINDS TRANSCRIPTION OF
BIND TO PROMOTER TO PROMOTER REGION STRUCTURAL GENES
¥ i — —
[ P Jlaclf@3 O [ lacZ [ lacY [ lacA |

@
[ P Jlacl 38 [ lacz [ lacY [ lacA | [ETesE)— x\

lacl THE REGULATORY NO TRANSCRIPTION
GENE CODES FOR THE OF STRUCTURAL GENES

LAC REPRESSOR PROTEIN

RNA POLYMERASE CAN'T LAC REPRESSOR PROTEIN

BINDS TO OPERATOR REGION

LACTOSE BINDS TO LAC REPRESSOR PROTEIN AND DISTORTS
ITS SHAPE SO IT CAN NO LONGER BIND TO OPERATOR REGION

Oesirogen - example of |hormonal faclor| that influences paHen of gene expression
Hocmone thal binds fo lacget genes -;ckandes theic  expression
Can bind to gene coding for progesiecone receplors in the endomelrium

oeskosen tuens on Hhis gene { hormone
imopacting

Progesiecone receplors = produced effect of
ano thec

Tissve becomes moce responsive do progesterone
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