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The nGatewayo

“Nothing in biology makes sense except
in the light of evolution.”

—Theodosius Dobzhansky




AMERICAN

Dense Nutrient Food Scientist

From pilfered-from-predators to processed-and-

packaged, animals have been part of human diets for

more than 3 million years. Cooking was
unguestionably a revolution in our dietary history.

Cooking makes food both physically and chemically
easier to chew and digest, enabling the extraction of
more energy from the same amount of food. The biggest
Increase In brain size in our evolutionary history
happened right after we see the earliest evidence for

cooking.
2 = s )




Dental Calculus- Fossils

gélﬁeetics \ \ \\

Home | Current issue | Comment | Research | Archive v | Authors & referees v | About the journal v

home » archive » issue » letter » abstract

ARTICLE PREVIEW

view full access options »

NATURE GENETICS | LETTER o f=h

HARSEZEH

Sequencing ancient calcified dental plague shows
changes in oral microbiota with dietary shifts of the
Neolithic and Industrial revolutions

Christina J Adler, Keith Dobney, Laura S Weyrich, John Kaidonis, Alan W Walker,
Wolfgang Haak, Corey J A Bradshaw, Grant Townsend, Arkadiusz Soiltysiak, Kurt W Alt,
Julian Parkhill & Alan Cooper




Dental Calculus- Fossils
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Dental Calcu :
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Fig. 2. Caries trends in the Old World across time. a) Indus valley civilization sequence,
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Pictures of H. rhodesiensis skull cast. Map modified from (§ frequency versus prevalence (Roberts & Cox, 2007).




A Shift in microbiome from hunter gather- to farmer i to

Industrialized age
Nutritional standards of Neolithic populations were generally
Inferior to that of hunter-gatherers, and that their life expectancy
may well have been shorter too, in part due to diseases and harder
work. Hunter-gatherers must have covered their food needs with about
20 hours work a week, while agriculture required much more and was at
least as uncertain. The hunter-gatherers' diet was more varied and
balanced than what agriculture later allowed. Average height went down
from 5'10" (178 cm) for men and 5'6" (168 cm) for women to 5'5" (165
cm) and 51" (155 cm), respectively, and it took until the twentieth
century for average human height to come back to the pre-Neolithic
Revolution levels. Agriculturalists had more anemias and vitamin
<Ideficiencies, more spinal deformations and more dental




Natufian Period - Hunter-Gatherer Ancestors of Pre-
Pottery Neolithic

A The Natufian culture is the name given to the sedentary Late Epi-
Paleolithic hunter-gatherers living in the Levant region of the near east
between about 12,500 and 10,200 years ago. The Natufians foraged
for food such as emmer wheat, barley and almonds, and hunted
gazelle, deer, cattle, horse, and wild boar.
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Dental Calculus- Fossils

journal of Human Evolution xxx (2014) 1 6

Contents lists available at ScienceDirect

Journal of Human Evolution

journal homepage: www.elsevier.com/locate/jhevol

Ancient DNA analysis of dental calculus
Laura S. Weyrich *, Keith Dobney °, Alan Cooper *'

* The Australian Centre for Ancient DNA, The University of Adelaide, Adelaide, Australia
b Department of Archaeology, School of Geosciences, University of Aberdeen, Aberdeen, UK

ADental calculus preserves DNA of oral
mi cr obi omeeé

-



Figure 1. Supra-gingival dental calculus is identifiable in a concave ring on a lower
molar from a Medieval specimen, York, UK.
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Dental Calculus- Fossils

A Calcified dental plague (dental calculus) preserves for millennia and entraps
biomolecules from all domains of life and viruses.. We characterize (i) the
ancient oral microbiome in a diseased state, (ii) 40 opportunistic
pathogens, (i) ancient humani associated putative antibiotic
resistance genes, (iv) a genome reconstruction of the periodontal
pathogen Tannerella forsythia, (v) 239 bacterial and 43 human
proteins, allowing confirmation of a long-term association
between host immune factors, 'red complex' pathogens and
periodontal disease, and (vi) DNA sequences matching dietary

sources. Directly datable and nearly ubiguitous, dental calculus permits the
simultaneous investigation of pathogen activity, host immunity and diet,

thereby extending direct investigation of common
diseases into the human evolutionary past.




Hominid Microbiome

Sclence..

Home News Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational Medicine

SHARE REPORT
Cospeciation of gut microbiota with hominids

Andrew H. Moeller', Alejandro Caru-QuinteruE‘, Deus Mju ngu{ Alexander V. Geurgievf'-E', Elizabeth V.

Lonsdorf’, Martin N. Muller3, Anne E. Pusey”, Martine Peeters'’, Beatrice H. Hahn'., Howard Ochman’
+ Author Affiliations

o Co rresponding author. Email: howard.ochman@austin.utexas.edu




Hominid Microbiome
ANuclear, mitochondrial, and gut bacteria

genomes diversified in concert during hominid
evolution.. past 15 million years

Abstract

The evolutionary origins of the bacterial lineages that populate the human gut are
unknown. Here we show that multiple lineages of the predominant bacterial taxa in the gut
arose via cospeciation with humans, chimpanzees, bonobos, and gorillas over the past 15
million years. Analyses of strain-level bacterial diversity within hominid gut microbiomes
revealed that clades of Bacteroidaceae and Bifidobacteriaceae have been maintained
exclusively within host lineages across hundreds of thousands of host generations.
Divergence times of these cospeciating gut bacteria are congruent with those of hominids,
indicating that nuclear, mitochondnal, and gut bactenal genomes diversified in concert
during hominid evolution. This study identifies human gut bacteria descended from
ancient symbionts that speciated simultaneously with humans and the African apes.




AThe Hologenome: Microbes drive

evolution..

AMERICAN
SOCIETY FOR
MICROBIOLOGY

2

AN OFEN ACCESS JOURNAL PUSLISHED 8Y
THE AMERICAN SOCIETY FOR MICROSIOLOCGY

HOME | CURRENT ISSUE | ARCHIVES | ALERTS | ABOUT ASM | CONTACT US | TECH SUPPORT |

Microbes Drive Evolution of Animals and Plants: the
Hologenome Concept

Eugene Rosenberg, llana Zilber—-Rosenberg



AThe hologenome concept of evolution

nNnSo, |l 1 ke 1t or 0 t
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Vi ce versa. o
d Carl R. Woese
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| ateral Gene Transfer
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Figure 1 A possible route for transfer of DNA from plant cells in the human diet to bacteria. Some DNA in food is degraded during cooking and processing,
but the remainder is ingested intact. Consumed DNA is largely hydrolyzed during digestion. Netherwood et al. provide evidence that intact transgenic DNA
can be recovered in the human ileum and taken up by bacteria in this environment.




American Journal of
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The Official Journal of the American Association of Physical Anthr ) ologists

Research Article/Section lli: Case Studies in Extant Primates

Tubers as fallback foods and their impact on Hadza
hunter-gatherers

Frank W. Mariowe ], Julia C. Berbesque

Tubers are present within the latitudes that hominins
have occuplied from their 1 nce
expansion of Homo out of Africa. Some hominins show
dental features (e.q., thick enamel) that have been
Interpreted as adaptations to eating USOs. Tubers are
iImplicated in the transition to Homo and that cooking is also
Implicated because tubers are usually roasted before eaten.

accessing deep tubers.
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Cellulose and Xylan Hydrolysis

miiﬁpcmf.@’ Iocell off - - : : :
& ;ﬁ % Impact of diet in shaping gut microbiota revealed by a
E e dl comparative study in children from Europe and rural Africa

- N a _ . - : o b _ C P
= Carlotta De Filippo , Duccio Cavalieri , Monica Di Paola |, Matteo Ramazzotti |, Jean Baptiste Poullet
>

o 1

o L -
Sebastien Massart |, Silvia Collini |, Giuseppe Pieraccini , and Paolo Lionetti

A Compared the fecal microbiota of European children (EU)
and that of children from a rural African village of Burkina
Faso (BF), where the diet, high in fiber content, Is similar to
that of early human settlements at the time of the birth of
agriculture. By using high-throughput 16S rDNA

sequencing and biochemical analyses, we found
significant differences in gut microbiota between

the two groups.
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-m Cellulose and Xylan Hydrolysis

Impact of diet in shaping gut microbiota revealed by a

g comparative study in children from Europe and rural Africa
;_Azf Carlotta De Filippo ® Duccio Cavalieri-, Monica Di Paola", Matteo Ramazzotti_, Jean Baptiste Po ullet”
-‘if_ ~ ﬂ:—': Sebastien Massa '—_': Silvia Collini ’ Giuseppe Pierac |:.ir|i'E and Paolo Lionetti 0.

ABF children showed a significant enrichment in
Bacteroidetes and depletion in Firmicutes (P <
0.001), with a unigue abundance of bacteria from the

genus Prevotella and Xylanibacter, known to
contain a set of bacterial genes for cellulose and §
xylan hydrolysis, completely lacking in the EU

children.




Life in a rural village of Burkina Faso.
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Carlotta De Filippo et al. PNAS 2010;107:14691-14696
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16S rRNA gene surveys reveal a clear separation of two children populations investigated.
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m Cellulose and Xylan Hydrolysis

7 ,% Impact of diet in shaping gut microbiota revealed by a
" cnmparatlve study in children from Eur{jpe and rural Africa

-;_ Carlotta De Filippo-. Duccio Cavalieri-, Monica Di Paola_, Matteo Ramazzotti- n Baptiste Poullet”

When does the protectlon
start? How do children develop
the protective microbiome?

Before birth!
, |




Pre-natal microbiome
gA'The Maternal Effect- everyone knows!

SCIENTIFIC -
AMERICAMN.
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HEALTH

How Bacteria in the Placenta
Could Help Shape Human Health

The placenta is full of microbes, a new study finds, raising questions about how that ecosystem
and mothers' oral health influence the risk of preterm birth




Pre-natal microbiome RS Eere
.c@* Translational
AThe Maternal Effect Al cdicine

The Placenta Harbors a Unique Microbiome

Kjersti Aagaard*~", Jun Ma'?, Kathleen M. Antony’, Radhika Ganu', Joseph Petrosino* and James Versalovic”
+ See all authors and affiliations

We characterized a uniqgue placental microbiome niche, composed of nonpathogenic
commensal microbiota from the Firmicutes, Tenericutes, Proteobacteria, Bacteroidetes,
and Fusobacteria phyla. In_ aggreqgate, the placental microbiome profiles were most
akin (Bray-Curtis dissimilarity <0.3) to the human oral microbiome. 16S-based
operational taxonomic unit analyses revealed associations of the placental microbiome
with a remote history of antenatal infection (permutational multivariate analysis of
variance, P = 0.006), such as urinary tract infection in the first trimester, as well as with

preterm birth <37 weeks (P = 0.001).




Fig. 1. The placental microbiome has a taxonomic profile that
IS similar to the oral microbiome.
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Fig. 2. Comparison of WGS-generated taxa and metabolic capacity among body sites
reveals distinct features of the placental microbiome.

Published by AAAS

o

Placenta distinct

Kjersti Aagaard et al., Sci Transl Med 2014,6:237ra65




Fig. 3. The placental microbiome from pregnancies complicated by a
preterm delivery demonstrates discrete taxonomic profiles and
variations in metabolic pathways.

Kjersti Aagaard et al., Sci Transl Med 2014;6:237ra65

Published by AAAS



Fig. 4. A remote history of maternal antenatal infection correlates
with the placental microbiome community.

Published by AAAS

Antibiotics aga
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jersti Aagaard et al., Sci Transl Med 2014;6:237ra65
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“The Hygiene Hypothesis”

We change our microbiome with:
antibiotics

climate
environment
diet
medications
lack of exercise
C-sections
disinfectants




Take Home- probiotics

microbials, preservatives, environment and
diet. All of it. All of us. Everything Is changing.




The first land-dwelling
animals were four-legged
amphibians that left the |
. water around 360 million
Ve years ago




Washing Eggs

Shifts in Bacterial Communities of Eggshells and Antimicrobial
Activities in Eggs during Incubation in a Ground-Nesting
Passerine

Stéphanie Grizard [E]. Maaike A VWersteegh, Henrny K. Mdithia, Joana F. Salles, B_ Irene Tieleman

Published: April 16, 2015 » https:/fdoi_org/M10_ 1371 journal _pone_ 0121716

Microbial invasion of egg contents is a cause of embryonic death. To conter ‘4
Infection risks, the embryo is protected physically by the eggshell and ——
chemically by antimicrobial proteins. If microbial pressure drives embryo —

R

mortality, then females may have evolved, through natural selection, to adapt
their iImmune investment into eggs. Lastly, our results provide limited evidence
of significant correlation between antimicrobial compounds and bacterial
communities. Our study examined simultaneously, for the first time in a wild
bird, the dynamics of bacterial communities present on egqgshells and of
albumen-associated antimicrobial components during incubation and
Investigated their relationship.
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Washing Eggs- Good idea?

P/3 more
mes
-6 times




Sugar and Children
ACTA PADIATRICA

N U R 1 URI N G I 1} el & B2 gL B s

Regular Article

Longitudinal birth cohort study found that a significant
proportion of children had abnormal metabolic profiles and

insulin resistance at 6 years of age

Emma Kjellberg s, Josefine Roswall, Stefan Bergman, Gerd Almqvist-Tangen, Bernt Alm,
Jovanna Dahlgren

- 17 October 2018 | https://doi.org/10.1111/apa.14599

AA S|gn|f|cant percentage of 64/eardld children showed
abnormal metabolic profiles, including insulin resistance,
which increased their risk of cardiovascular disease. Waist
circumference was a stronger marker for metabolic alterations

than body mass index.




Sugar and the AAPD

Diet Quality, Added Sugar, and
Dietary Fiber Intakes in
American Preschoolers

Authors: Kranz, Sibylle; Smiciklas-Wright, Helen; Francis, Lori A.
Source: Pediatric Dentistry, Volume 28, Number 2, March/April 2006, pp. 164-171(8)
Publisher: American Academy of Pediatric Dentistry

A2006- Back when we worried about sugar!

ALack of fibers, prebiotics and tons of
sugar



Sugar Linked To Decay

JOURNAL OF DENTAL RESEARCH" .
JDR Fealuring Critical Reviews in Oral Blology & Medicine http://jdr.sagepub.com

Home ( About g Submit a Manuscript

JDentRes. 2014 Jan; 93(1): 8—18.
doi: 10.1177/0022034513503954

Effect on Caries of Restricting Sugars Intake
Systematic Review to Inform WHO Guidelines

P.J. Moynihan'” and S.A M. Kelly?
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Home > UCSF News Center > Sugar Papers Reveal Industry Role |

Sugar Papers Reveal Industry Role in Shifting National
Heart Disease Focus to Saturated Fat

PULBONY MATION

of Sugar
er month
kd ration
g
Al::.t‘}r good things \ou:; a::'n)‘s wanted wht:im How About Dental Health?
about ar are true. And the government \
i Ay e Rt ant O i Aty st A
Drug Administration has demolished the myths hydrates, not just sugar, can contribute (o cavities. But Not Sugar
about natural sugar once and for all only when left on the teeth. Proper dental hygiene is a -
strong deterrent to tooth decay wr

The FDA has confirmed that:
¥ Suear is not the canse of ohesity




Sugar and Fluoride

RRING ON THE GANRY
HAS YOU GOVERER




U.S. CANDY SALES

EVERDAY V5.
SEASONAL

DOLLAR SALES DOLLARS % CHANGE VS.

PREVIOUS 52 WEEKS

TOTAL CANDY SALES
(EVERYDAY & SEASONAL ~ ©21,509,317,710 *@¢ *@¢ e 2.6%

N Welonate our candy to the
homel e OMGtatally
Clueless!!

A Candy sales go up every year! Confectionary sales are at
$38.9 billion. CREST is winning!




JOURNAL OF DENTAL RESEARCH"™ | :
JDR Featluring Critical Reviews in Oral Blology & Medicine | PR/ /Jr RAGIPLE OO

Submit &a Manuscript

JDent Res. 2014 Jan; 93(1): 8—18.
doi: 10.1177/0022034513508954

Effect on Caries of Restricting Sugars Intake
Systematic Review to Inform WHO Guidelines

P.J Movynihan?” and S A M Kelly2

NFl uori de del

A Many studies support )jortant factor that
has led to a decline in rica, and Australia;
nonetheless, dental c: , adults). However

It has been suggeste e _cavitation
lesions to a later age o’ )f identified studies

shows that, despite tf /o 78 onship between

sugars and dental ce ~ ) et al., 1988;
Marthaler, 1990; Holt, . _, . 1zel and Fischer,

and so many other ref




Water Fluoridation

Water Fluoridation and Dental Caries in U.S. Children and Adolescents
.0 Slade, W B. Grider, W.RE. Maa=s, A_E. Sander=s

First Published June 14 Z01&8 Hesearch Article W) Checs lorupaales
https Afdoi.org 0. 11 700220345187 74331




Tooth brushing- JDR Oct. 2016

Clinical Review

Journal of Dental Research
2016, Vol. 95(11) 12301236

Effect of Toothbrushing Frequency on © International & Amarican Associations

for Dental Research 2016

Incidence and Increment of Dental Caries:  fornsandpermisions:

sagepub.com/JournaisPermissions.nav
DOI: 10.1177/0022034516655315

A Systematic Review and Meta-Analysis Jir-sagopubcom

S. Kumar', ). Tadakamadla', and N.W. Johnson?

Abstract

Toothbrushing is considered fundamental self-care behavior for maintenance of oral health, and brushing twice a day has become a
social norm, but the evidence base for this frequency is weak. This systematic review and meta-analysis aims to assess the effect of
toothbrushing frequency on the incidence and increment of carious lesions. Medline, Embase, Cinahl, and Cochrane databases were
searched. Screening and quality assessment were performed by 2 independent reviewers. Three different meta-analyses were conducted:
2 based on the caries outcome reported in the studies (incidence and increment) with subgroup analyses of categories of toothbrushing
frequency; another included all studies irrespective of the caries outcome reported with the type of dentition as subgroups. Meta-
regression was conducted to assess the influence of sample size, follow-up period, diagnosis level for carious lesions, and methodological
quality of the articles on the effect estimate. Searches retrieved 5,494 titles: after removing duplicates, 4,305 remained. Of these, 74
were reviewed in full, but only 33 were eligible for inclusion. Self-reported infrequent brushers demonstrated higher incidence (odds
ratio [OR], 1.50; 95% confidence interval [CI], [1.34 to 1.69) and increment (standardized mean difference [SMD], 0.28; 95% CI: 0.13 to
0.44) of carious lesions than frequent brushers. The odds of having carious lesions differed little when subgroup analysis was conducted
to compare the incidence between =2 times/d vs <2 times/d (OR: 1.45; 95% CI: 1.21 to |.74) and =1 time/d vs <| time/d brushers (OR:
1.56; 95% CI: [.37 to 1.78). When meta-analysis was conducted with the type of dentition as subgroups, the effect of infrequent brushing
on incidence and increment of carious lesions was higher in deciduous (OR: 1.75; 95% Cl: |1.49 to 2.06) than permanent dentition (OR:
1.39; 95% ClI: 1.29 to 1.49). Findings from meta-regression indicated that none of the included variables influenced the effect estimate.

Keywords: dentition, home care dental devices, oral hygiene, preventive dentistry, public health, epidemiology
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Value of Fluoride Toothpaste?

Nl ndi vidual s who state that
are at greater risk for the incidence or increment of

new carious lesions than those brushing more frequently.
The effect is more pronounced Iin the deciduous than in the

permanent dentition.
A few studies Indicate that this effect iIs

iIndependent of the presence of fluoride in toothpaste.

It Is also possible that other factors in those claiming a
higher frequency of brushing, such as greater health g =
awareness and motivation, higher socioeconomic ol
status, and a healthier diet, are responsible for the | ~#

observed effects. o S




Figure 2. Prevalence of dental
origin: United States, 2011-20
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Know thine enemy

nNne Ways to

Sugary
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Health] ™ ADA American Dental Association®
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WHAT DOES 50 GRAMS
OF SUGAR LOOK LIKE?

The FDA has proposed a limit on daily
su?ar consumption of 10 percent
of daily calories ~ meaning no
more than 50 grams of added
sugar per day.

That’s less sugar than one

bottle of Coke.
So what meals could you make that ~ COCA-COLA
contain less than 50q of sugar? 16f,02. |
52 qrams sugar
1——?
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Dr. Robert Lustig-UCSF

ARobert H. Lustig, M.D., MSL, is
Professor of Pediatrics in the
Division of Endocrinology and a
member of the Institute for Health
Policy Studies at University of
California, San Francisco. He has
authored 120 peer-reviewed
articles and 70 reviews.
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Sugar- Pure, White, and
Deadl




World Obesity

AThank

God we al—r—e—n—o—l—vvi N

w— United Arab
Emirates

oooooooooooooooooooooooooo

.........

tttttttttt

1980 85 <

Source: Gretchen Ste
Population Health Me

I DEEPIFRY/IT!



A Mexican children have
also related to higher E
approximately 73% of
adult males are overy
Important role in the gt
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Sugar-Al zhel mer O

A Researchers studied 2,226 elderly people who lived in New York
City over the course of seven years. Of the total participants, some
429 devel op e dThescientises foume thoseswho ate 30.3
grams of added sugar per day were 33 percent more likely to
devel op Al zhei meros compared wilt
per day. When all categories were compared, drinking sugary
soda was nsignificantlyo associla
Al zheil mer 0s when compared t othetf
aut hors said. fAiToo much sugar il
previous research has identified type 2 diabetes as a risk factor for
dementi a, 0o Dr. ®Dbhlnmigs Bstowdy slaa dk
evidence, suggesting that excess sugar may increase our risk
of Al zheil mer 0s diI seas elfromfnud juiad |
to lemonadel have the same impact.
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Take Home- probiotics

>~

|ASugar is addictive, pathogenic and very costly to
ourselves and society, 20 % have diabetes, 50%

have metabolic syndrome, 90% periodontal

disease and cardiac.




Probiotics and Microbiome

ADysbiosis

AObesity

ANAS

ACardiovascular Disease
AAllergies



Criiczicjo- Gun violanece

causation Vs Cofel ationn




C Chicago shootings, August 3—6

Friday, Aug. 3
3pm

Saturday, Aug. 4

74 shot
(11 killed,
63 wounded) Sunday, Aug. 5 12am—3am
30 shot
(2 killed,
Monday, Aug.6 g wounded)

6am

Source: Chicago Tribune BUSINESS INSIDER



Microbrewery- safe area
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