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Recent News Headlines

Caffeinelinked to miscarriage
and dad's habit matters, too

Genetically Modified Maggots Can 
Feast On Wounds And Help It Heal

Smallest-yet genome reveals 
how little we know about 
life τsynthetic or real

Gut microbes cause obesity

Grandpa's obesity affects the 
health of his grandchildren

City Birds Are Smarterand 
StrongerThan Country Birds

Donald Trump's unsettling 
nonsenseon weather and climate

Happy cows make more nutritious milk 

Blind woman may see thanks 
to gene therapy and light

CRISPR'slatest trick is cutting 
HIVout of human cells

Gene drive and the future of weaponized 
insectsand the elimination of public 

health threats like ZikaVirus Mosquitoes



National Academy of Sciences



https://commons.wikimedia.org/wiki/File:Origin_of_Species_1859_title_page.jpg\



Survival of the Fittest

- Herbert Spencer, 1864



Random Mutation

Natural Selection

Darwinian Evolution



Natural World

Flickr: ValeriiTkachenko, brewbooks, Peter Alder, Darwinek, Cropbot, Myrabella, Lachaume, Tillea, Anthere



Unnatural World

Flickr: KR3ColinBecstaticist, DSK_3539, Andrei Dimofte, Jesster79, Billy Hathorn, fishhawk, Matt H. Wade, Chris Metcalf, Rob Chandler, Riverrat303



Non-Random Mutation

Unnatural Selection

Today Humans Run ½ the Show





Unnatural Selection

Unnatural Survival 

Avoiding early death

ÅModern medicine 

ÅFood & nutrition

ÅShelter

ÅLess violence

Unnatural Reproduction

tŀǎǎƛƴƎ ƻƴ άōŀŘέ ǘǊŀƛǘǎ

ÅPrenatal testing 

ÅIn vitro fertilization

ÅHealthy pregnancies

ÅSafer deliveries



Unnatural Survival

http://krusekronicle.typepad.com/.shared/image.html?/photos/uncategorized/2008/03/17/le01.gif



Credit CDC: https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4838a2.htm

Infant Mortality Rate Maternal Mortality Rate 

Unnatural Survival



Unnatural Reproduction

Assisted Reproductive Technology 
ÅFertility drugs

Å Intrauterine Insemination

ÅEmbryo transfer

Å Intracytoplasmic sperm 
injection

ÅAutologous endometrial 
coculture

ÅAssisted zona hatching

ÅEmbryo splitting

Third Party Reproduction

ÅSperm donor

ÅEgg donor

ÅOvum donor

ÅMitochondrial donor

ÅSurrogacy 



Unnatural Reproduction - Fertility

Credit: Max Roser https://ourworldindata.org/fertility/



Very Rapid Urbanization



Our biology is designed for this

Flickr: ValeriiTkachenko, brewbooks, Peter Alder, Darwinek, Cropbot, Myrabella, Lachaume, Tillea, Anthere



But we live in this 



"Trillium Poncho cat dog". http:// commons.wikimedia.org/wiki/File:Trillium_Poncho_cat_dog.jpg#mediaviewer/File:Trillium_Poncho_cat_dog.jpg 

Life Around Us Is Changing



And So Are Humans

ÅLiving Longer
ÅTaller
ÅSmarter
ÅLess Violent
ÅHealthier ÅAllergies

ÅAutism
ÅDiabetes
ÅMigraines
ÅInfertility
ÅObesity
ÅMyopia



Nature ANDNurture

EnvironmentGenes



HoloGenome

Genome 
(DNA)

Microbiome
(Bacteria)

Virome
(Viruses)

EpiGenome
(On/Off Switches)



Transgenerational Inheritance

Credit: Tanya Hall http:// www.pdimages.com/web9.htm



Epigenetics and Disease

ÅObesity 

ÅHeart Disease

ÅDiabetes

ÅCancer

ÅAllergies

ÅInfections

ÅFragile X

ÅAutism

ÅSchizophrenia

ÅDepression

Å!ƭȊƘŜƛƳŜǊΩǎ

ÅAutoimmune Diseases

Å!ƴƎŜƭƳŀƴΩǎ

ÅRettSyndrome



Microbes & Obesity

Credit: Janice Carr- CDC



Microbiome and Disease

ÅObesity 

ÅHeart Disease

ÅType 2 Diabetes

ÅInfections

ÅGrowth

ÅLipid Levels

ÅProstatitis

ÅCancer

ÅMultiple Sclerosis

ÅAutism

ÅDepression

Å!ƭȊƘŜƛƳŜǊΩǎ

ÅtŀǊƪƛƴǎƻƴΩǎ

ÅStroke

ÅIBD

ÅSickle Cell

ÅInsomnia



Credit: Orion--13
Credit:Tommy Williamson

Genomics

HoloGenomics



Becoming A New Species?
Are We Rapidly 

Mutating?



Non-Random Mutation

Intelligent Design




