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FarmersAgribusiness ConsumersFood Industry

Delivering Health Through Food
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Success of the 20Success of the 20 thth Century: The Century: The 
Essential Nutrients and DeficienciesEssential Nutrients and Deficiencies

�� Molecular ScienceMolecular Science

�� Population SolutionsPopulation Solutions
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The successes of 20th century medicine, 
hygiene and nutrition have extended the 

average human lifespan to 3 lifetimes

Diet and Lifestyle will be necessary to       
3 HEALTHY lifetimes! 
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Industrialization of Fat
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Goods

Baked 
Goods

Structured 
Foods

Structured 
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Fried 
Foods

Fried 
Foods
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Lactation

DG Blackburn DG 1993DG Blackburn DG 1993
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Parent-Offspring Conflict

Time

Infant Optima

B<C
Benefits Costs

B<(r)C

Maternal Optima
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MONOTREMES

MARSUPIALS

PLACENTALS
AFROTHERIA

XANARTHRA

EUROCHONTOGLIRES

Primates

Rodentia

LAURASIATHERIA
Cetartiodactyla

Carnivora

166.2 MYA

12 MYA

60 MYA

87.3 MYA

91 MYA

101.1 MYA

101.3 MYA

147.7 MYA

bovine

mice

rats

humans

sloths

elephants

opossum

kangaroos

platypus

dogs

98.9 MYA
Chiroptera

Perrisodactyla

88.7 MYA

horse

bats

84.9 MYA
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Milk proteins across Mammalia
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Protein Name GLEAN ID Gene Symbol Average PID

Rab 11A GLEAN_20537 RAB11A 100

GTP binding protein G I G S G T beta subunit 1 GLEAN_21827 GBB1 100

GTP binding regulatory protein beta 2 chain GLEAN_22534 GNB2 100

Rho C GLEAN_13128 RHOC 99.8

Rab 11B GLEAN_03051 RAB11B 99.6

Rap 1b GLEAN_10112 RAP1B 99.6

GTP binding protein Sara GLEAN_16602 SAR1A 99.5

Rab 3A GLEAN_02763 RAB3A 99.5

histone 2, H2ab GLEAN_23583 HIST2H2AB 99.2

SAR1B protein GLEAN_08536 SAR1B 98.9

14-3-3 protein beta alpha GLEAN_04527 YWHAB 98.9

Leucine-rich repeat containing protein 8 GLEAN_26477 LRC8A 98.8

Rab 18 GLEAN_21462 RAB18 98.6

Rho GDP-dissociation GLEAN_11194 ARHGDIA 98.5

Rab 5C GLEAN_17381 RAB5C 98.5

AD158 GLEAN_08550 LRC8C 98.1

Rab 3C GLEAN_20950 RAB3C 98.0
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The “foundation” of mammalian milk is the 
transfer of FAT from mother to offspring.
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Evolutionary Complexity
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Rader, D. J. J. Clin. Invest. 2006;116:3090-3100
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�� Why do dietary saturated fatty Why do dietary saturated fatty 
acids raise cholesterolacids raise cholesterol
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Liver

Plasma Lipid Export

PC

Liver

Plasma Lipid Export
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Fatty Acids

VLDL
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� B) Saturated fatty acids 
play specific roles in 
various aspects of 
metabolism, physiology, 
immunology
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� IF: B) Saturated fatty acids play 

specific roles in various aspects of 
metabolism, physiology, immunology

� THEN: An imbalance in 
intake, high or low could 
be deleterious 
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Solving one problem 

may create others!
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