Main ldeas

- Epigensatic modifications are regulated by distary, hormonal, geneatic, and environmantal factors

- Epigensatic modifications regulate the cell cycle, DNA damagse, apoptosis, cell invasion and
metastasis, X-chromosome inactivation, imprinting, and aging

- Kay enzymes: DNA mathyl transferasas, histone methyitransfarazas, histone acstylases/
deaceatylazas

- Kay epigenstic changes include site-specific hypermeathylation, hhistone modifications, and global
hypomethylation

- Matemal dist and obeasity can affect offspring both metabolically and psychologically for at least 2
genarations. Patermnal dist can also assert similar affects, but less well investigated.

- The apigenome is sansitive throughout life.

- Epigenstic changes appear to be among the sarliest events in cancer prograssion, leading to
activation of oncogenses and inactivation of tumor SUpprassors.

- Tasting for epigenatic modifications is moving into mainstream onoology.

Objactives

1) Describe environmental influences that may have epigenstic conseguancas,
2) Dizcuss intergenerational and transgenerational epigensatic inheritance.

J) Dizcuss how epigenatic mods may initiate and/or promote tumor progression.

4) Describe how manipulating epigensatic alterations may be usaful in medicine.

1) Describae environmental influences that may have epigenatic consaquences.

- Epigenstic dersgulation
- DNA methylation and apigansatic marks are uE—? —
usually maintainad for life _,__——"il—'——ﬁ'!‘———_______
- Deregulation can rasult from disturbancas in __:;",-_,_1"* [ “"“-_.‘\
apigensatic control mechanisms or whan the marks \ /
ara changed epeti eifiiogmarss | i ettt

- apimutation resulis from an aberrant erasing,
gstablishing, or maintenance of apigensatic

|
s .

- Ragulating factors: dist, hormonal, envi (e

stress, chamicals, assisted reproduction) arvi--»series of myerts--»changs the chrom. mods
- Ragulated enzymes: HATs/HDACS, histone ST
mathyltransferasas, DNA methyltransferases/

demethylazas

- Changes that contribute to diseasa:
- Site specific DNA methylation: silence tumor reprassor genas
- Global DNA hypomethylation: activate oncogensas or mobike slemeants
- changes in histona mods

2) Dizcuss intergenerational and transgenerational epigensatic inheritance.
- Metabolic epigenatic marking (Metabolic imprinting)
= The programming of an offspring’s future matabolic respon=as by a stimulus that occurs during
critical embryological periods.
- reprogramming right after fertilization and thru to blastocyst, reprogramming of the PPGs
bafore gamete formation
- whataver tha parent is doing is affecting the future metabolic response of the child
- it's thought to be a quicker adaptation to the envi than evolution. Enhance offspring survival by
programming snargy balance 5o that available nutrients are usad mora affactivaly.
- clinical and exp. studies suggest that early life exparisnces, perhaps spanning multipls



genarations, afffect lifelong risk of matabolic
dysfunction thru epigensatic machanisms
- apigenotype at birth and later adiposity,
matamal nutriticn and offspring
epigenotype
- Transgenerational Inharitance= the phano
parsists for at least 2 generations after the initial
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soa transgaenarational affect

- E.g. For a dad, if F2 shouws a pheno affacted by the dad's smoking, it's a transganarational
affect.

- Differs between matarnal and paternal transmission

- Maternal Transmission: her ambryo and the embryo’s germ cells ara directly affacted.
Transmission of the aepigenome/phenctype must ba shown in the F3 generation.

- Patearnal Tranzmission: germ cells of F1 are exposed, but not of F2. Transgan pheno in F2.
- Diet can affect transganarational traite: The Agouti LTR Hypararitepiated LTR Mypermethyighed

Mousa
- Exprassion from promoters diffars on whather or r
not the mousa parent had snough mathyl ground i
around. If AP prom. methylatad (normal), normal
prom. is used, mice are back and normal. If r
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- Yallow pheno could be revaersed in offspring if you give the mom suppiments (moleculas
with methyl groups)
- Offspring from mice fed a high fat diet (HFD) were significantly longer than those from
mice fed a regular chow diet. w——
- Trans to 3rd gen. by males and females, offspring= basically

look diabatic - T
- Maternal diet can also affect behavior (Macaque mothers HFD— _,.:_"'w N
=behavioral disordars in kids. Showsd intergenerational effects, e,
not transgen.) 1
- Matarnal diet {in humans) can affect their children’s metabolism

#

{ex. women pragnant during famine-—=offspring has increased BMI,
diabeatas, atc. less DNA methylation than sibs. Still just

intargenarational) !,r"‘“ ;& i
- Evidence indicates that pennatal dist program affect many Nl T
aspects of physiclogy and behavior: metabolism, diet preferances, g
body weight =at pt, predisposition to mental health issuas. .. el e
- Bottom line: Matamal obesity and HFD have an snduring impact —

on the developing fetal brain and the child
- Patamal dist can also have intaergenearational and transgenserational phanotypic effects



J) Discuss how epigenetic mods may initiate Comparing MNormal and Cancer Cells
and/or promote tumor prograssion. :
- How do both hypaermeathylation and

4w ved 4 g mkwlios
el | e e fem i

L)

0
hypomethylation occur in cancer? t's not at the N bt f;,",_,“"‘*"“._”i'n

. y . . L RN ITE PN limsan Bpr.dlh e

same tima, it's saguential. Confusing hypo we . | L Helbldas 01 "_:;r =
don't need to memorizs. ‘ O -yl

‘ L .

L

- Freguent epigenstic changes in tumors
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- Genome wide hypomethylation oy, sy T
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cell proliferation
- Hypermethylation of tumor supprassor

genas T
--> increasad call proliferation and survival, @:?5 o[y = |
dacraased repair of mutations 'l

- Perzistance of SMe(C residusas

--= increased mustation rates of SMaC 1o T
--> More mutations and disruptions

4) Describe how manipulating epigenstic alterations may be usaful in medicine.
Don't need o know. Didn't get to rest of slideshow.



