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“Know Thyself”

From the Temple of Apollo to the Quantified Self

From the Reichert-Haus in Ludwigshafen, Germany



To Know Myself, I Began Tracking My Internal Biomarkers

To Better Understand My Body’s System Dynamics

My Quarterly 

Blood DrawCalit2 64 Megapixel VROOM

For a Detailed 45-Minute Video of Me Exploring My Biomarkers and Microbiome on the Wall, 

Google “Larry Smarr Future Patient”



I Quickly Realized That To Personalize My Wellness,

I First Had to Expand My Concept of “Person”

Inclusion of the “Dark Matter” of the Body

Will Radically Alter Medicine and Wellness

99.9% of Your 

DNA Genes

Are in Microbe Cells

Not Human Cells

Your Body Has 40 Trillion Microbe Cells: 

10 Times The Number of DNA-Bearing Human Cells



Your Gut Microbiome is Enormously Data Rich:

Genome Sequencing Lets Us Read This Stored Data

100 Billion Bacteria Per Milliliter of Stool,

Bacteria Have Several Million DNA Bases,

~ a 100 Million GB/ml of Stool



Analysis of the Microbiome Is Becoming Possible Because

The Cost of Sequencing DNA Has Fallen Over 100,000x in the Last Ten Years

This Has Enabled a “Golden Age” of Discovery 

in Both Human and Microbiome Genetics



The United States Population’s Human Gut Microbiome

Has Diverged a Great Deal from Hunter-Gatherers

“The microbiome of uncontacted Amerindians,” J. C. Clemente, et al. Science Advances 1, e1500183 (2015).

[Amerindians in 

Venezuela/Columbia]

[Africa]

U.S. Human

Microbiome

Project

Missing Microbes



The “Western Diet” Seems to Increase Obesity and

Reduce the Gut Microbiome Ecological Diversity

US Immigration Westernizes 

the Human Gut Microbiome
Pajau Vangay, …, Dan Knights

Highlights:

• Loss of diversity increases with obesity

• US immigrants lose microbial plant fiber degradation



Growing Evidence That Widely Used Artificial Food Additives

Can Contribute to Obesity and Glucose Intolerance

February 25, 2015



Could the Gut Microbiome Ecology Changes Shed New Light On 

The Obesity/Metabolic Syndrome Public Health Emergency?

% Obese

100 Million American Adults

Have Diabetes or Prediabetes

- CDC 2017



Evidence is Mounting That There Is

a Lean and an Obese Gut Microbiome

PERSPECTIVEMICROBIOLOGY

Fighting Obesity with Bacteria

Alan W. Walker & Julian Parkhill

September 6, 2013

greater capacity 

to breakdown 

and ferment 

plant fiber



Are Changes in Our Microbiome Ecology Driving The Multi-Decadal Increase 

In Autoimmune and Other Non-Communicable Diseases?

Bach (2002) N Engl J Med, Vol. 347, 911-920

2014

Blaser Served as President of the Infectious Diseases Society of America

and is a Member of the National Academy of Medicine



The Microbiome–Gut–Brain Axis Connects Altered Microbiome Ecology 

To Shifts in Behavior and Disease Throughout the Body

Source: Montiel-Castro, et al. 

Frontiers in Integrative Neuroscience 2013



Can We “Garden” Our Way Back to Health?

New Tools for Managing the Microbiome

“I would like to lose the language of warfare,” 

said Julie Segre, a senior investigator at 

the National Human Genome Research Institute. 

”It does a disservice to all the bacteria 

that have co-evolved with us 

and are maintaining the health of our bodies.”



Monticello's Vegetable Garden Terrace:

Jefferson Grew 330 Varieties of Over 70 Species of Vegetables 

©Thomas Jefferson Foundation at Monticello. Photo by Robert Llewellyn



200 Years of Food Wisdom:

Eat Mostly Plants

"I have lived temperately, 

eating little animal food, 

& that, not as an aliment 

so much as a condiment 

for the vegetables, 

which constitute my principal diet.“

-Thomas Jefferson, age 76

Jefferson to Dr. Vine Utley, March 21, 1819,

Michael Pollan, In Defense of Food, 2009

www.pinterest.nz/pin/573575702526997325/



Adding Vegetable Fiber to the Diet

Seems to Counter Obesity By Increasing Microbiome Diversity

May 15, 2018



Can I Increase My Microbiome Diversity

By Consuming ~60 Plant Species Per Day?

Real Food,

Mostly Plants



Aligning Your Eating Pattern With Your Body’s Circadian Rhythm 

Is As Important As What You Eat

April 10, 2018

Not Too Much



I Volunteered to Become a Patient in the UCSD/Salk Pilot Study 

of Time-Restricted Eating (TRE) in Metabolic Syndrome

All Food/

Drink Photo/

Time-Stamped/

Annotated

For 100-Days

Glucose Every 

15 Minutes for 

Two Weeks 

Before and After 

100-Day Trial

Emily Manoogian, Panda Lab, Salk Institute

Pam Taub, MD

Cardiology

Satchin Panda, PhD

Circadian Biology
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Post
CGM Error?

Glucose (mg/dL) Source: Azure Grant, UCB

Glucose Profile Shifts Back to Healthy Range:

Comparing Before and After 3 Months of 10-Hour Time-Restricted Eating



My Fasting Glucose Level Dropped Abruptly Into Normal Level 

During Time-Restricted Diet and Increased Plant Diversity

Best Range

70 to 100

Prediabetes Range

100 to 120

Weight Gain StartedDiabetes Range

Began Green Smoothies

Time-

Restricted 

Diet

119

84
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“An Ounce of Prevention is Worth a Pound of Care”:

Diet Timing and Content Can Have a Major Impact on Metabolic Syndrome

Vegan 

GF

Green Smoothies

10-Hour

Eating

18 lbs

8-HourEating

Next Step:

Analyze Microbiome

Dynamics

135 Frozen

Stool Samples

2012-2018

Plus 

100 Daily Frozen

Stool Samples

During 10-Hour

Restricted Eating 

Trial



UC San Diego Is Carrying Out Detailed Input/Output Research

Connecting Metagenomics and Metabolomics of Food and Gut Microbiome

Projects Leaders: Julia Gauglitz, Rob Knight, Pieter Dorrestein, Rachael Dutton, UC San Diego
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