
© C O P Y R I G H T  N U T R I G E N O M I X ®  2 0 1 6

P E R S O N A L I Z E D
S P O R T  N U T R I T I O N  &
P E R F O R M A N C E  R E P O R T

15151112090713
15151112090713

FOR MORE INFORMATION ABOUT THIS 
REPORT CONTACT:

NUTRIGENOMIX INC
INFO@NUTRIGENOMIX.COM



ello Ca ol ne  

t eno  s lease  to o e o  t  o  Pe sonal e  o t t t on an  
Pe fo an e e o t base  on o  n al enet  o le  o  e o en at ons a e 
base  on t e ost ent e en e base  s ent  esea  t at as been bl s e  
n ee e e e  o nals an  e e e  b  o  tea  of o l eno ne  e e ts n t e 
el  of n t eno s  

 labo ato  as se  state of t e a t enet  test n  o e es to anal e t e A 
f o  o  sal a sa le  e anal e  o  enet  o e to ete ne o  o  enes 
an n en e e o en at ons elate  to e t ana e ent  bo  o os t on  

n t ent etabol s  an  e e ents  a o etabol  ealt  foo  ntole an es  eat n  
ab ts  a o s e fo an e elate  ele ents an  n  s  ase  on t ese es lts  
e e elo e  a se es of n t t on an  e fo an e elate  e o en at ons t at a e 

al ne  t  o  enet  o le  As ne  s o e es n t e el  of n t eno s a e 
a e  o  ll a e t e o o t n t  to a ess t s nfo at on to f t e  ne t ne o  
e sonal e  n t t on an  t a n n  lan

o  an  o  ealt a e o  tness ofess onal an no  se t e e sonal e  
e o en at ons onta ne  n t s e o t to el  o  eate a lan t at ll o t e 
eta  an  ot e  e fo an e elate  st ate es fo  a e n  at let  e ellen e an  
a n  o  enet  otent al  n t s a  o  an eate a lan to a e o  
enet  otent al to e o  an e e abo e t e o et t on b  sta t n  to eat an  t a n 

a o n  to o  enes  

 
A e  El o e  P  
C ef ent  f e  

Sample ID: 15151112090713 Date of Report: November 2, 2016



PAGE 1PAGE 4

Summary of Results  .......................................................................... 2
The Science Behind Nutrigenomix  .................................................... 5

NUTRIENT METABOLISM
 Vitamin A Beta-Carotene   ........................................................ 6
 Vitamin B12  ................................................................................ 7
 Vitamin C  ..................................................................................
 Vitamin D  .................................................................................. 9
 Vitamin E  ................................................................................. 10
 Folate  .....................................................................................  11
 Iron  .......................................................................................... 12 
 Calcium  ..................................................................................  1

CARDIOMETABOLIC HEALTH
 Caffeine  ................................................................................... 15
 Whole Grains  .......................................................................... 16
 Sodium  ................................................................................... 17
 Omega-3 Fat  ........................................................................... 1
 Saturated Fat  .......................................................................... 19

WEIGHT MANAGEMENT AND BODY COMPOSITION
 Energy Balance  ....................................................................... 20
 Physical Activity  ...................................................................... 21
 Protein  .................................................................................... 22
 Total Fat  .................................................................................. 23
 Saturated and Unsaturated Fat  .............................................. 2
 Monounsaturated Fat  ............................................................. 25

FOOD INTOLERANCES
 Lactose  ................................................................................... 26
 Gluten  ..................................................................................... 2

Table of Contents 
EATING HABITS
 Fat Taste Perception  ............................................................... 30
 Sugar Preference  .................................................................... 31
 Eating Between Meals  ............................................................ 32
 Starch ...................................................................................... 33

FITNESS AND PHYSICAL ACTIVITY
 Motivation to Exercise  ............................................................ 3
 Exercise Behavior  ................................................................... 35
 Power and Strength  ................................................................ 36
 Endurance ............................................................................... 37
 Pain  ......................................................................................... 3
 Achilles Tendon Injury  ............................................................. 39

International Science Advisory Board  ............................................. 0



PAGE PAGE 

a  of es lts e t ana e ent an  o  Co os t on

Dietary/
Fitness  

Component

Gene,  
rs Number

Response 
Variant 

Your  
Variant

Your  
Response

Recommendations

Energy Balance
CP1  

s1
GG o  GA GA n s e

A  fo  an ene  e t of  alo es a  f o  o  
al late  ene  nee s fo  e t loss

Physical Activity
T  

s
AA TA T al

A  fo  1  n ee  of a o an  at least  a s
ee  of s le st en t en n  a t t es

Protein
T  

s
AA TA T al

Cons e  of ene  f o  ote n o  1 1 4  
ote n  bo  e t

Total Fat
TC  
s 14

TT CC T al Cons e  of ene  f o  fat

Saturated and  
Unsaturated Fat

T  
s

TA o  AA TA En an e
t nta e of sat ate  fat to no o e t an 1  

of ene  Cons e at least  of ene  f o  
ol nsat ate  fat

Monounsaturated 
Fat

PPA γ  
s1 1

GG o  GC CC T al A  fo  a balan e of sat ate  ono nsat ate  an  
ol nsat ate  fats to eet o  total a l  fat nta e

Eat n  ab ts

Dietary  
Component

Gene,  
rs Number

Risk  
Variant 

Your  
Variant
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Risk/Response
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Fat Taste  
Perception

C  
s1 1
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Sugar Preference
G T  s 4

CT o  TT CT Ele ate o  a e a  efe en e fo  s a

Eating Between 
Meals

C4  
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Starch
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Dietary  
Component
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Risk

Recommendations

Caffeine
C P1A  
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GA o  AA AA Ele ate t affe ne nta e to  a

Whole Grains
TC  
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TT o  GT GT Ele ate Cons e ost a n o ts as ole a ns

Sodium ACE  s4 4 GA o  AA AA Ele ate t so  nta e to 1  a

Omega-3 Fat
 

s1
TT o  GT GG T al

Cons e bet een   e  a  of o e a  
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Saturated Fat
AP A  
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oo  ntole an es

Dietary
Component

Gene,  
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Variant 

Your  
Variant
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Risk

Recommendations
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l tl  
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Gluten 
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Al o t
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e e  s  fo  l ten ntole an e

A  
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TT
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Vitamin A
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T  
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1

Vitamin C
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s
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T  

s1 11
CT o  TT TT Ele ate eet t e A fo  folate a l

Iron Overload

C1 A1 
s1 4 1

Al o t
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o
ollo  t e e o en at ons o e  n t e o  on 
tat s se t on

E 
s1 GG

E 
s1 4

CC

Low Iron Status

T P  
s4

Al o t
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Ele ate
eet t e A fo  on an  ons e so es of ta n 
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s 4
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Al o t
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T e en e e n  t eno
One man’s food is another man’s poison - Lucretius

t t on s a e  fa to  t at ont b tes to s ess n s o t  T e foo s  s an  s le ents o  oose 
n t a n n  an  o et t on ll a t o  e fo an e  a a tat ons to t a n n  bo  o os t on  an  
s  of llness o  n  et e  o e a ee en  a o  o  an l an  n o et t e s o ts an at lete s 

n t t onal st ate es a e tal to at let  s ess  eta  an  s le ent st ate es n bot  t a n n  an  
o et t on s o l  be n all  assesse  an  e  no n  abo t o  enes an  follo n  ta lo e  

s o t n t t on el nes al ne  t  o  e sonal enet  o le an ass st o  n o t n  at let  
e fo an e

e  t e ast e a e  t e e as been o n  e o n t on of t e o tan e of o  enes n en e o  
n t t onal stat s   e tl  a ts o  ealt  an  e fo an e  T e an eno e ons sts of abo t 

 enes an  t all  all an e st n ffe ent fo s  T e a at ons n o  enes a e s n e f o  
one anot e  Genet  a at on ete nes not onl  t e olo  of o  e es an  a  b t o  e etabol e 
an  t l e t e foo s  n t ents an  s le ents e n est  t eno s s t e s en e t at a l es 

eno  nfo at on an  a an e  te nolo es to n o e  t e elat ons  bet een enes  n t t on an  
an ealt  o t t eno s ta es t s a ste  f t e  an  a s to el  at letes a n an e e n 

t a n n  an  o et t on b  a n  t e  enet  otent al  T e te  n t eno s efe s to bot  t e 
st  of o  t e foo  be e a es an  s le ents e ons e affe ts o  enes an  o  o  enes an 
n en e o  bo s es onse to at e ons e

ffe ent e s ons of a ene an a e s es on  ffe entl  to e ta n o onents n foo  s  as t e 
la tose n l  t e l ten n b ea  t e affe ne n offee  alon  t  t e a bo ates  fats  ote ns 

ta ns an  ne als fo n  n a o s foo s   e a e all fa l a  t  eo le o a e la tose ntole ant 
o  annot eat l ten  T ese ffe en es bet een n als an be e la ne  b  ene a at ons t n 
t e o lat on  T o  e a es of s en e an  esea  e a e lea ne  t at enet  a at ons n t e 

o lat on an  bet een n als affe t a e a et  of es onses to e  o onents of t e an et  
o  nstan e  so e n als a  a n ealt  bo  o os t on o  e fo an e bene ts f o  l t n  t e  
ons t on of affe ne o  sat ate  fat o  n eas n  t e  nta e of ta n  o  ote n  le ot e s an 

follo  t e ene al e o en at on fo  e t e  o  bot  o  best e fo an e et e en s on t e s e  
a ants o  a e fo  t ese n t ent elate  enes  n e stan n  o  enet  o le an  ts l at ons 

on o  n e es onse to t e foo s  s le ents an  be e a es o  ons e  ll o e o  t  t e 
tools nee e  to a o t t e best eta  st ate es fo  o t al at let  e fo an e  

T e s en e of o  s e  enes an e o  e es on  to eta  o onents enable s to se 
n t t on to ts f llest otent al to o t e at let  e fo an e  T ese e sonal e  ets an en an e an 
n al s n t t onal stat s an  e o e  t e  to bette  fo s on t e n t t on t e  nee  to s o t o t al 
ealt  an  e fo an e  Gene al eta  e o en at ons o  t e one s e ts all a oa  to n t t onal 

a e ll l t n als f o  ea n  t e  f ll enet  otent al   ta lo n  an at lete s n t t onal nee s 
to t e  enet  o le  t e bene ts of n t t on fo  o t al ealt  an  at let  e fo an e an be a e

tness an  P s al A t t

Fitness  
Component

Gene ,
rs Number

Response/
Risk Variant

Your 
Variant

Your Response
/Risk

Implications

Motivation to 
Exercise

 s AA o  AG AA En an e
o  a e an en an e  nnate ot at on to 

e e se

Exercise
Behavior

C P1 A1  
s 4 1

Al o t

GG

T al
o  a e a t al l el oo  of en a n  n 

s al a t tEP  
s1 4

GT

Power and 
Strength

ACT  
s1 1

TC o  CC TT T al o  otent al to e el n o e  s o ts s t al

Endurance

A  
s4 4

Al o t

TT

T al o  en an e otent al s t al

 
s1 4

CA

G TP1  
s1

AG

A A  
s1 1

CC

Pain C T  s4 GG o  GA GA En an e o  a e a e tene  a n tole an e

Achilles  
Tendon Injury

C A1  
s1

CT o  TT CC T al
o  a e a t al s  fo  A lles ten on n
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e o en at on

C 1
eta a otene ono o enase 1 C 1  s an en e 

t at la s a e  ole n t e on e s on of beta a otene nto 
t e a t e fo  of ta n A  eta a otene s t e lant fo  
of ta n A  n als o ossess t e GG e s on of t e 

C 1 ene a e nef ent at on e t n  beta a otene nto t e 
a t e fo  of ta n A  T ese n als nee  to ens e t e  
a e ons n  a e ate a o nts of ta n A  a t la l  e
fo e  ta n A  

ta n A s a fat sol ble ta n t at s o tant fo  e e ealt  
an  s on  t s la n  a ole n o t n  an e e oo na
t on an  s al e s on   a e e  ete nants of e fo

an e n an  s o ts  ta n A also ont b tes to a st on  
ne s ste  to s o t an at lete s e an n  t a n n  

an  o et t on s e le  eta a otene s a e so  of 
a t e ta n A an  s an ant o ant fo n  n e ta n f ts an  
e etables t at a e o an e e  n olo  eta a otene an be 
on e te  to e fo e  ta n A et nol  n t e bo  to e e t 

ts b olo al f n t ons  esea  s o s t at n als t  
t e GG e s on of t e C 1 ene a e nef ent at on e t n  
beta a otene to a t e ta n A  T ese n als a e on
s e e  lo  es on e s to eta  beta a otene so ons n  
eno  a t e ta n A an el  ens e lat n  le els of 
a t e ta n A a e a e ate to s o t s on  n t  an  
e o t e f n t ons
 Liet  G et al. Single nucleotide polymorphisms upstream from the -carotene 15,15 -monoxygenase gene in uence provita-

min A conversion ef ciency in female volunteers. ournal of Nutrition. 2012 1 2:161S-5S.

ta n A  
eta Ca otene

o es of ta n A

People with
Risk Variant

1in5

o  s

Gene a e

s  a ant o  a ant

C 1 s11 4 4

GG

o  es lts

e o en at on

o  s

Gene a e

s  a ant o  a ant

T s 1

GG o  GA

o  es lts

People with
Risk Variant

1in2

ta n 1

T
T e f os lt ansfe ase  T  en e s en o e  b  t e 
f os lt ansfe ase  ene an  s n ol e  n ta n 1  abso t on an  
t ans o t bet een ells  a ants of t s ene a e been l n e  to lo  
bloo  le els of ta n 1  es e all  en ons n  a e eta an 

et  o e e  fo  n als t  t e s  a ant  ons n  a e ate 
ta n 1  an el  e e t e s  of ta n 1  e en  

ta n 1  ano obala n  s o tant fo  no al 
b a n an  ne o s s ste  f n t on n  ta n 1  s also 
essent al n t e o t on of ealt  e  bloo  ells  an  

ta n 1  e en  a  otent all  a se e aloblast  
anae a  T s on t on es lts n t e o t on of la e  
t an no al e  bloo  ells  annot o e o en 
to ells as ef entl  an  t e efo e e es t e o en
a n  a a t  of t e bloo  es lt n  n ea ness  

fat e  an  a e t on n ae ob  e fo an e  e n  
e ent n ta n 1  s also asso ate  t  allo  ale 

s n  an  tab l t  esea  s o s t at so e n als 
a e at a eate  s  t an ot e s fo  ta n 1  e en  
base  on t e T  ene  n e an al o ts a e 
t e a  so es of ta n 1  n als follo n  a 
e eta an et a e at an e en eate  s  of ta n 1  
e en  

Ha ra A et al. Common variants of FUT2 are associated with plasma vitamin B12 levels. Nature Genetics. 200  
Oct 0 10 :1160-2.

o es of ta n 1
 Amount (m g)

Clams, boiled or steamed 5 large  59.0

Oysters, boiled or steamed 6 medium  1 .7

Atlantic herring 75g  1 .0

Nutritional yeast 1 Tbsp  3.9

Ground beef, lean 75g  2.2

Forti ed soy beverage 1 cup  2.2

Atlantic salmon 75g  2.1

Lamb 75g  1.7

Soy burger  patty 1  1.7

Eggs, hard boiled 2  1.1

o e  ealt  Cana a s t ent al e of o e Co on oo s an  tt n t t on ata self oo e  ealt  Cana a s t ent al e of o e Co on oo s 
an  et t ans of Cana a oo  o es of ta n A

g  n 
o m  

t m n A

Amount 
(m g A )

Pumpkin, canned 1/2 cup 1010

Carrots, cooked 1/2 cup 650

Sweet potato, boiled without skin 1/2 medium 600

Blue n tuna 75g P 530

Spinach, boiled 1/2 cup 500

Butternut s uash 1/2 cup 10

Goat cheese, hard 50g P 2 0

Eggs 2 large P 220

Mackerel 75g P 190

GG

Ele ate
on  hen itamin  inta e is o

n e o  ossess t e GG a ant of t e 
C 1 ene  t s o tant fo  o  to 
eet t e A fo  ta n A  Cons n  

foo s t at a e e  n e fo e  ta n 
A an el  o  to eet o  nee s o e 
eas l  T ese foo s n l e s  l e  
e s  an  a  o ts  eet n  o  
e o en at ons fo  ta n A ll el  

to s o t ealt  n t  s on  an  
e o t e ealt  t ll also a t as an 

ant o ant en ons e  n t e fo  
of beta a otene lant so es  o en 
s o l  a  fo    AE a  an  en 
s o l  a  fo    AE a

o s on ons in  pre
or e  so r es o  ita in 

n e o  ossess an ele ate  s  a ant 
fo  ta n 1  e en  o  s o l  
a  to eet t e A fo  ta n 1  of 

4  a l  o  s o l  fo s on eat n  
foo s t  a  b oa a lab l t  of ta n 

1  foo s t  a fo  of ta n 1  t at 
o  bo  ses o e effe t el  eat an  
s  o ts a e a e  b oa a lab l t  

t an e s o  lant so es of ta n 1  
n l n  so  o ts o  fo t e  l  
alte nat es s  as so  al on  an  e 
be e a es  an  e eta an eat alte nat es  
f o  follo  a e eta an o  e an et  o  
a e at an e en eate  s  fo  ta n 1  

e en  an  e en n  on o  foo  
o es  a s le ent a  be a ante

o s on ons in  
ioa aila le so r es o  
ita in 

Ele ate
on  hen itamin  inta e is o

GA
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e o en at on

o  s

Gene a e

s  a ant o  a ant

G TT1 ns o  el

el

o  es lts

People with
Risk Variant

1in5

G TT1
T e G TT1 ene o es a ote n fo  t e l tat one t ansfe ase 
en e fa l  T ese en es la  a e  ole n t e t l at on of 

ta n C  T e G TT1 ene an e st n one of t o fo s  T e nse t on 
ns  fo  s ons e e  f n t onal le t e elet on el  fo  s 

not f n t onal  T e ffe ent e s ons of t s ene nte a t to n en e 
t e a  ta n C s t l e  n t e bo  A elet on e s on of t e ene 
es lts n a e e  ab l t  to o ess ta n C  T s eans t at eo le 

o ossess t e elet on e s on el  ll a e lo e  bloo  le els 
of ta n C at a en le el of nta e t an eo le o ossess t e 
nse t on e s on ns  of t e ene  

ta n C s a o e f l ant o ant t at an a  n t e e
t on of e e se n e  f ee a al o t on   an 

a a e ealt  t ss es an  a se e at e fat e n  
e e se  ta n C also a s n t e abso t on of non e e 

lant  on  an  s o ts ne f n t on an  t e fo at on 
of olla en  a ote n se  to a e s n  onne t e t ss e  
an  bloo  essels  alon  t  s o t n  bone an  t ss e 
e a  o e e  too  ta n C as a s le ent a  
nte fe e t  an at lete s a a tat ons to e e se t a n n  
esea  as s o n t at t e a o nt of ta n C abso be  

nto t e bloo  an ffe  bet een eo le e en en t e sa e 
a o nt s ons e  o e eo le o not o ess ta n C 
f o  t e et as ef entl  as ot e s an  a e at a eate  s  
of ta n C e en  T o e ent st es  a e s o n t at 
t e ab l t  to o ess ta n C ef entl  e en s on a ene 
alle  G TT1

 Cahill LE et al. Functional genetic variants of glutathione S-transferase protect against serum ascorbic acid de ciency. 
American ournal of Clinical Nutrition. 2009 90:1 11-7. 
Horska A et al. Vitamin C levels in blood are in uenced by polymorphisms in glutathione S-transferases. European 
ournal of Nutrition. 2011 50: 37- 6. 

ta n C

o es of ta n C
 Amount (mg)

Red peppers 1 pepper  216

Strawberries 1 cup  96

Pineapple 1 cup  92

Brussels sprouts 1 cup  90

Orange juice 1 cup  6

Broccoli 1 cup  2

Grapefruit 1 fruit  7

Mango  1 fruit  75

iwi  1 fruit  70

o e  TAC  CA P  Cana an t ent le an  A t ent atabase

e o en at on

ta n 

C P 1  GC 
ta n  o lase s t e e  en e t at a t ates ta n 
 f o  ts e fo e  t e   s obta ne  t o  s n e os e 

an  t e et  T s en e s en o e  b  t e C P 1 ene an  a 
a ant of t s ene as been asso ate  t  an n ease  s  of 

lo  lat n  le els of ta n  T e GC ene en o es t e ta n 
b n n  ote n   b n s ta n  an  t ans o ts t to t ss es  

A a ant n t s ene as also been asso ate  t  an n ease  s  
of lo  lat n  le els of ta n 

ta n  s essent al to al  etabol s  an  
n eas n  al  abso t on  o  le els of ta n  
a e asso ate  t  e ease  bone ne al ens t  
an  an n ease  s  of st ess f a t es  ta n  
also see s to la  an o tant ole n ea t ealt  

ne f n t on  ne o s la  f n t on  an  a  el  
n s le e o e  an  s le b l n  n  ntense 
t a n n  ta n  an be s nt es e  b  t e s n f o  

 l t o  t an be obta ne  f o  t e et   ta n  
e en  s a nose  b  eas n  t e ost o on 

fo  of ta n  n t e bloo   s o  
ta n  esea  s o s t at a at ons n t e C P 1 

an  GC enes an affe t o  s  fo  lo  lat n  
o  ta n  le els

 Slater NA et al. Genetic Variation in CYP2R1 and GC Genes Associated With Vitamin D De ciency Status. ournal 
of Pharmacy Practice. 2015:1-6. 
Wang T  et al. Common genetic determinants of vitamin D insuf ciency: a genome-wide association study. Lancet. 
2010 376:1 0- .

o es of ta n 
 Amount (IU)

Sockeye salmon 75g  6 0

White sh 75g  

Sardines, canned in oil 1/2 can  25

Rainbow trout 75g  192

Smoked salmon 0g  16

Halibut 75g  1

Forti ed soy beverage 1 cup  12

Arctic char 75g  112

Milk 1 cup  10

Orange juice, forti ed with vitamin D 1/2 cup  50

o e  ealt  Cana a s t ent al e of o e Co on oo s 
an  Cana an t ent le

People with
Risk Variant(s)

in5

o  s

Genes a e s

s  a ants o  a ants

C P 1
GC

al o t

s1 41
s

o  es lts

GA
GG

Ele ate
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n e o  ossess one o  o e ele ate  

s  a ants  o  a e at an n ease  s  fo  

lo  lat n  ta n  le els  so ett n  

eno  ta n  s o tant  A  fo  1  

   ta n  e  a  T s an el  

to a nta n an o  o e o  bone ealt  

s le an  b a n f n t on  n t  an  

ea t ealt  n e t a  be allen n  

to et eno  ta n  n t e et  

s le entat on a  be bene al  o not 

e ee      e  a  t o t st 

a n  o  bloo  le els of ta n  assesse  

an  on to e  b  a ealt a e ofess onal

ons e   (  ) 
ita in  ail

n e o  ossess t e ns a ant of 
G TT1  t e e s no n ease  s  of 

ta n C e en  an  s le entat on 
s s o a e  as t a  be otent all  
o nte o t e to t a n n  T e efo e  

follo n  t e A el nes fo  ta n C 
s s f ent fo  o  T e A fo  ta n 
C s   e  a  fo  o en an   

 e  a  fo  en  o e s e e 
an a t onal   e  a  C t s f ts 
an  es  st a be es  to atoes  e  
an  een e e s  b o ol  otatoes  
s na  a l o e  an  abba e a e 
e a les of foo s t at a e oo  so es 
of ta n C
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e o en at on

ta n E s an effe t e fat sol ble ant o ant t at ote ts 
ells f o  o at e a a e  ta n E s also essent al fo  

b l n  a st on  ne s ste  as ell as s o t n  s n 
an  e e ealt  an  t a  also el  to e e t e s  of 
a o as la  sease  ost e etable o ls  n ts an  see s 

a e e ellent so es of ta n E  G a esee  o l  s n o e  
o l  anola o l  an  a see  o l a e e   n ta n E  le 

ta n E e en es a e a e  esea  as s o n t at so e 
n als t bene t f o  e  nta es of ta n E fo  t e 

e ent on of eno s t o boe bol s  TE  TE ons sts 
of ee  e n t o bos s T  bloo  lots  s all  n t e le s  
an  l ona  e bol s  bloo  lots t at t a el to t e l n s 
f o  ot e  a ts of t e bo  TE bloo  lots an a se a n  
s ell n  an  e ness  T e s  of TE s e en ent  n a t  
on a at ons n t e  ene  b t esea  s o s t s s  s 
e e  n t ose o ta e a ta n E s le ent   
 Glynn R  et al. Effects of random allocation to vitamin E supplementation on the occurrence of venous thromboembolism: 

report from the Women s Health Study. Circulation. 2007 116:1 97-503.

ta n E

T e  ene el s to o e a ote n alle  oa lat on fa to   
Coa lat on fa to s a e n ol e  n t e fo at on of bloo  lots  loo  
lott n  an be bene al fo  sto n  blee n  an  seal n  off bloo  essels 

n a o n  o  s a e  o e e  o e se o s bloo  lots an o  n 
ases s  as TE e e t e lot o s n a e n an  obst ts t e o  of 

bloo  T ese lots an t a el to t e l n s es lt n  n l ona  e bol s  
a at ons n t e  ene a e been asso ate  t  an n ease  s  of TE  

o es of ta n E
 Amount (mg)

Almonds 1/  cup  9.3

Sun ower seeds, roasted 1/  cup  .5

Sun ower oil 1 Tbsp  5.7

Ha elnuts, dry roasted 1/  cup  5.2

Grapeseed oil 1 Tbsp  .0

Peanut butter 2 Tbsp  2.9

Peanuts, dry roasted 1/  cup  2.6

Flaxseed oil 1Tbsp  2.

Canola oil 1 Tbsp  2.

Halibut 75g  2.2

Eggs, hard boiled 2 large  1.0

o e  ealt  Cana a s t ent al e of o e Co on oo s

People with
Risk Variant

1in20

o  s

Gene a e

s  a ant o  a ant

s

CT o  TT

o  es lts

e o en at on

olate

T
T e T  ene o es et lenetet a ofolate e tase 

T   s a tal en e fo  folate sa e n t e bo  T  
on e ts folate obta ne  f o  t e et to an a t e fo  of t e n t ent 

t at an be se  b  t e bo  at t e ell la  le el  a at ons n t e 
T  ene ete ne t e a  n als an t l e eta  folate  

T ose eo le o a e t e CT o  TT a ant of t e ene a e e e  
T  en e a t t  an  a e at eate  s  of folate e en  en 

folate nta e s lo  o a e  to t ose t  t e CC a ant  

olate s a ate sol ble  ta n t at s ne essa  fo  
ell o t  an  e elo ent  o  bloo  le els of folate 
a e been asso ate  t  n ease  s  of ea t sease 

an  st o e a  o o ste ne le els  ntense s al 
a t t  as also been s o n to a se o o ste ne le els  
t e efo e t a n n  at letes a  a e an n ease  s  
es e all  f o le  t  folate e en  esea  as 
s o n t at t e a o nt of folate abso be  nto t e bloo  
an ffe  bet een n als e en en t e sa e a o nt 

of folate s ons e  o e eo le o not t l e eta  
folate as ef entl  as ot e s an  a e onse entl  at a 

eate  s  of folate e en  t es  a e s o n t at 
an n al s ab l t  to o ess eta  folate ef entl  

e en s on a ene alle  T  
 Curr  M, Di Mauro D, Bruschetta D, D Amico F, Vecchio M, Trimarchi F, Ientile 

R, Caccamo D. In uence of MTHFR polymorphisms on cardiovascular risk markers in elite athletes. Clin Biochem. 
2016 an 9 1 :1 3-5
Solis C et al. Folate Intake at RDA Levels Is Inade uate for Mexican American Men with the Methylenetetrahydrofolate 
Reductase 677TT Genotype. ournal of Nutrition. 200  13  :67-72. 
Guinotte CL et al. Methylenetetrahydrofolate Reductase 677C T Variant Modulates Folate Status Response to Con-
trolled Folate Intakes in Young Women. ournal of Nutrition. 2003 133 :1272-12 0. 

o es of olate
 Amount (m g)

Chicken liver 75mg  20

Edamame soybeans  1/2 cup  3 2

Lentils, cooked 3/  cup  265

Spinach, cooked 1/2 cup  130

Asparagus 6 spears  12

Chickpeas 3/  cup  119

Black beans 1/  cup  10

ale, raw 1 cup  100

Avocado 1/2 fruit  1

o e  Cana an t ent le an  A t ent atabase

People with
Risk Variant

2in3
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ta n  a ta n E s le ent to lo e  
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E of 1  a  1 a  Goo  so es 
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a esee  o l
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on a a l  bas s  Ens e t at folate nta e 
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e e t e s  of e en  oo s t at 

a e nat all   n folate n l e lent ls  
o ano beans  bla  beans  te beans  

o a  as a a s  s na  an  ot e  leaf  
eens  En e  ea to eat e eals  

b ea  an  b ea  o ts a e also oo  
so es of folate  A folate s le ent a  
be a ante  f a e ate nta es t o  

eta  so es annot be a e e
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People with risk 
ariant(s)

2in3
People with risk 

ariant(s)

1in150

on e loa o  on tat s
e o o atos s s a on t on e e t e bo  abso bs too 

 on e  on o e loa  an  an es lt n l e  sease  
a t t s an  ea t on t ons  f o  a e a  s  fo  on 
o e loa  t s o tant to on to  o  on nta e an  bloo  

a e s of on stat s s  as fe t n  e n o  t ansfe n 
sat at on  T e e a e t o a n t es of eta  on  e e 
an  non e e on  on e e on s fo n  n e ta n lant 

o ts an  s not abso be  as effe t el  as e e on  b t 
ta n C an s bstant all  n ease t e abso t on of non
e e on  e e ta  e o o atos s s an on o e loa  
on t on t at s l n e  to a at ons n t e E o  C1 A1 
enes  nte est n l  t e e alen e of enet  a at on n 

t e E an  C1 A1 enes  lea n  to on o e loa  s 
 e  n el te le el at letes o a e  to t e ene al 

o lat on  le t s enet  a at on a ea s to a e a 
fa o able a t on e fo an e  t s o tant fo  at letes 

t  a e  o   s  to a o  on s le entat on as 
t s o l  lea  to se e e o an sf n t on
 Allen  et al. Iron-overload-related disease in HFE hereditary hemochromatosis. New England ournal of Medicine. 

200 35 :221-30. 
Pichler I et al. Identi cation of a common variant in the TFR2 gene implicated in the physiological regulation of serum iron 
levels. Human Molecular Genetics. 2011 15:1232- 0. 
Chicharro et al. Mutations in the hereditary haemochromatosis gene HFE in professional endurance athletes. Br  Sports 
Med. 200 3 : 1 -21. Erratum in: Br  Sports Med. 200  Dec 3 6 :793.

E an  C1 A1
T e an e o o atos s ote n s en o e  b  t e E ene an  
a at ons n t e ene se en e a e been l n e  to on o e loa  T e 

C1 A1 ene s lo ate  nea  t e E ene an  a at ons n C1 A1 
a e also been l n e  to on o e loa  T e E ote n f n t ons to 
e late on ta e n t e s all ntest ne  T ose t  ele ate  s  a ants 

nee  to be a ef l not to ons e too  on an  s o l  a e t e  
bloo  a e s of on on to e  T s test ete ts a o atel   of 
ases of on o e loa

on s an essent al ne al t at la s a f n a ental ole 
n o esses elate  to s al e e se an  ne 
f n t on  on s e e  n t e fo at on of e  bloo  ells  

 t ans o t o en n t e bo  t s also a o onent 
of e ta n en es an  ote ns   a e essent al fo  
ene  o t on an  o t n  s al e fo an e  
o  on stat s s ete ne  b  eas n  e ta n bloo  
a e s s  as fe t n  e n o  t ansfe n  o  on 

sto es an lea  to ane a   s asso ate  t  fat e  
ea ness  s o tness of b eat  ness an  e e  

ae ob  a a t  o  on stat s  e en n t e absen e of 
ane a  an a se fat e an  oo  e fo an e  an  
at letes a e at e  s  of lo  on sto es t an t e ene al 

o lat on  e e al enes an a t t e s  of a n  lo  
on stat s n l n  T P  T  an  T  

Pichler I et al. Identi cation of a common variant in the TFR2 gene implicated in the physiological regulation of serum 
iron levels. Human Molecular Genetics. 2011 15:1232- 0. 
Benyamin B et al. Variants in TF and HFE explain approximately 0  of genetic variation in serum-transferrin levels. 
Am  Hum Gen. 2009 :60 65.

T P  T  an  T
T e T P  ene o es fo  t e ote n at tase   affe ts 
e n le els t at el  to e late on balan e  T e t ansfe n e e to  
 T  ene o es fo  t e T  ote n   el s on to ente  nto 
ells  T e t ansfe n T  ene o es fo  t e ote n t ansfe n   s 
a nl  es ons ble fo  t ansfe n  on n t e bo  To et e  a at ons n 

t ese enes an a t t e s  of lo  on stat s  

o es of on
ou  o  m  I on ou  o  on m  I on

Beef Almonds

Chicken Chickpeas

Fish Parsley

Organ meats Spinach

Shrimp Tofu

Veal White beans

o es of on
 Amount (mg)

Chicken liver 75mg  9.

White beans 175ml  5.

Pumpkin seeds 2 Tbsp  5.2

Spinach, boiled 1/2 cup  3.

Tahini 2 Tbsp  2.7

Chickpeas 3/  cup  2.

Extra lean ground beef 75g  2.1

Almonds 1/  cup  1.5

Tofu 150g  1.2

Lean ground chicken 75g  1.2

o e  ealt  Cana a s t ent al e of o e Co on oo s

Genes a e s

s  a ants o  a ants

T P
T

T

al o t

s4
s 4
s 11 4

o  s

o  es lts

e o en at on

Genes a e s

s  a ants o  a ants

C1 A1
E
E

al o t

s1 4 1
s1
s1 4

o  s

o  es lts

e o en at on
o  a e at an n ease  s  fo  lo  on stat s  To n e 

o  s  fo  lo  on  eet t e A fo  on an  ons e 

foo  so es of ta n C t  non e e on onta n n  

foo s to n ease on abso t on  o s on foo s t  a  

b oa a lab l t  s  as an al o ts e e on  an  oo e  

s na  Alt o  on s le entat on t be a ante  

too  on an be to  an  an also es lt n e e  

e e se e fo an e  T e efo e t e e s on to se on 

s le ents s o l  a ef ll  ons e  bloo o  assess ent 

an  t e s e s on of a ealt a e ofess onal  en a e  1  

ea s an  ol e  an  o en o e   s o l  a  fo   a  

o en 1  ea s ol  s o l  a  fo  1  a

eet the R  or iron an  
ons e so r es o  ita in 
 with iron ri h oo s

GA
CA
AA

Ele ate
on  hen iron inta e is o

n e o  o not ossess an  s  
a ants fo  on o e loa  o  a e a 
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CC
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e o en at on

Caffe ne

C P1A  
T e C P1A  ene o es an en e alle  to o e P4  1A  
C P1A   s t e a n en e es ons ble fo  b ea n  o n 
affe ne n t e bo  a at ons n t e C P1A  ene affe t t e ate t at 
affe ne s b o en o n   ete nes t e a t of affe ne on 
a o as la  ealt  an  at let  e fo an e  n als o ossess 

t e GA o  AA a ant of C P1A  b ea  o n affe ne o e slo l  
an  a e at eate  s  of  bloo  ess e an  ea t atta  en 
affe ne nta e s  T ese n als o not e e en e en an e 
e fo an e bene ts f o  affe ne  n fa t  affe ne a  n s  

en an e e fo an e n n als t  t e AA a ant  T ose 
o a e t e GG a ant a t all  a e a lo e  s  of ea t sease 

t  o e ate offee ons t on  Caffe ne s also o e effe t e at 
o n  en an e e fo an e n at letes t  t e GG a ant

Caffe ne s t e ost el  ons e  st lant n t e 
o l  an  an  at letes se t to t  to en an e t a n n  

an  e fo an e  Alt o  offee s one of t e ost 
s n ant so es of affe ne  at letes also obta n 
affe ne f o  olas  ene  n s an  s ots as ell as 
a o s s le ents  esea  as s o n t at affe ne 
an n en e a o as la  ealt  as ell as at let  
e fo an e  e all  t e a o as la  ealt  an  

en an e e fo an e effe ts of affe ne e en  on an 
n al s a ant n t e C P1A  ene   
 Womack C  et al. The in uence of a CYP1A2 polymorphism on the ergogenic effects of caffeine.  Int Soc Sports 

Nutr. 2012 Mar 15 9 1 :7. doi: 10.11 6/1550-27 3-9-7. 
Cornelis et al. Coffee, CYP1A2 genotype, and risk of myocardial infarction. ournal of the American Medical Associa-
tion. 2006 295:1135- 1.
Palatini P et al. CYP1A2 genotype modi es the association between coffee intake and the risk of hypertension. ournal 
of Hypertension. 2009 27:159 -1601. 

o es of Caffe ne

 o e  Cana an t ent le an  A t ent atabase

 Amount (mg)

Coffee 1 cup  100

Energy drinks 1cup  0

Espresso 1 shot  5

Black tea 1 cup  50

Green tea 1 cup  5

Cola 1 can  26

Chocolate, dark 0 g  27

Decaf coffee, espresso, tea 1 cup  0-15

Herbal tea 1 cup  0

People with
Risk Variant

1in2

o  s

Gene a e

s  a ant o  a ant

C P1A s 4

GA o  AA

o  es lts

e o en at on

Cal  s o tant fo  o t  a ntenan e an  e a  of 
bone t ss e  t s also n ol e  n a ntenan e of bloo  al

 le els  e lat on of s le ont a t on  ne e on
t on  an  no al bloo  lott n  n o e  to abso b al  

e also nee  a e ate ta n  nta e efe  to t e ta n 
 se t on fo  o  s e  e o en at ons  na e ate 
eta  al  an  ta n  n ease t e s  of lo  bone 
ne al ens t  an  st ess f a t es  o  ene  nta es an  
enst al sf n t on n fe ale at letes alon  t  lo  ta
n  an  al  nta es f t e  n ease t e s  of st ess 

f a t es  esea  no  s o s t at so e eo le o not 
t l e eta  al  as ef entl  as ot e s an  t s a  
e en  on a at ons n t e GC ene  

 Fang Y et al. Vitamin D binding protein genotype and osteoporosis. Calcif Tissue Int. 2009 5: 5-93.

Gene a e s

GC

al o t

s 41
s4

s  a ants o  a ants

o  es lts

o  s

Cal  

GC
T e GC ene en o es t e ta n b n n  ote n   
b n s ta n  an  t en t ans o ts t to a o s t ss es  

n e ta n  s nee e  fo  t e abso t on of al  
t s b n n  ote n an a t al  le els n t e bo  
an  t e efo e  bone f a t e s  esea  s o s t at t o 
a at ons n t e GC ene a e asso ate  t  an n ease  
s  of bone f a t es en al  nta e s lo     

People with
Risk Variant(s)
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o es of Cal
 Amount (mg)

Low-fat cheddar cheese 50g  50

Yogurt, plain 3/  cup  330

Skim milk 1 cup  325

Forti ed soy or rice beverage 1 cup  320

Tofu, rm 150g  235

Canned salmon, with bones 75g  210

Sardines, canned in oil 1/2 can  200

e r, plain 3/  cup  1 5

Edamame soybeans  1/2 cup  130

Spinach, boiled 1/2 cup  130

o e  ealt  Cana a s t ent al e of o e Co on oo s

ase  on o  GC ene  o  a e 
an n ease  s  fo  bone f a t es 
f o  al  nta e s belo  t e 
e o en at on of 1   e  a  
eet n  t ese e o en at ons ll b n  

o  ele ate  s  o n to t al  A lts 
1  ea s ol  s o l  not e ee   

 al  e  a  an  a lts o e   
s o l  not e ee    e  a  A  
to eet o  e o en e  a l  nta e of 
al  t o  eta  so es

TG
CA

ons e  o  
al i  ail

Ele ate
on  hen ca cium inta e is o

n e o  ossess t e AA o  GA a ant of t e 

C P1A  ene  o  a e a slo  etabol e  of affe ne 

an  a e less l el  to bene t f o  t e en an e 

e fo an e en an n  effe ts of affe ne  

A t onall  t e e s an n ease  s  of  bloo  

ess e an  ea t atta  f o  a e ons n  

o e t an   of affe ne e  a  t affe ne 

ons t on to no o e t an   e  a  n 

o e  to e e o  s  of ea t sease  f o  a e 

t e AA a ant  on to  o  es onse to affe ne n 

t a n n  an  o et t on as affe ne a  o sen o  

e fo an e  Caffe ne o s nat all  n offee  tea  

o oa  ola an  a ana  t s also an fa t e  

s nt et all  an  a e  to ola  ene  n s  an  

e ta n o e  t e o nte  ol  e e es

i it a eine intake to  
a

AA

Ele ate
on  hen caffeine inta e is hi h
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e o en at on

o  s

Gene a e

s  a ant o  a ant

TC s1

GT o  TT

o  es lts

People with
Risk Variant

1in2

ole a ns a e a lo  l e  n e  a bo ate 
t at a e o e be  t an e ne  a ns  T e  
also onta n o e essent al on t ents s  
as fol  a  a nes  an  ta n E  ea s of 
esea  a e s o n t at ole a ns a  el  

to e e t e s  of se e al seases  n a t la  
t e  abetes  ent sts a e also e onst ate  
t at t e TC  ene s st on l  asso ate  t  

e elo n  t e  abetes  esea  no  s o s 
t at so e n als t bene t o e f o  
n eas n  t e  ole a n ons t on  
 Cornelis MC et al. TCF7L2, dietary carbohydrate, and risk of type 2 diabetes in US women. Ameri-

can ournal of Clinical Nutrition. 2009 9:1256-62. 

ole G a ns

TC
T e TC  ene o es a ote n alle  t ans t on 
fa to  l e  TC  T s ote n  n t n  affe ts o  t e 
bo  t ns on o  off a n be  of ot e  enes  T e nte a t on 
of t ese ote ns an  enes s o le  an  not et f ll  
n e stoo  o e e  t e TC  ene s one of t e ost 
ons stent e to s of t e l el oo  of e elo n  t e  
abetes  Peo le o ossess t e  s  GT o  TT a ant 

of t e ene a e at eate  s  of e elo n  t e  abetes  
et  e ent st es a e s o n t at ons n  ole a n 

foo s an e e t e s  of t e  abetes n n als 
o a  t e GT o  TT a ant of t e TC  ene  

 t  oo  t  t  oo

white bread, bagels, pitas 100  whole grain bread, 
 bagels and pitas

White rice Brown or wild rice, uinoa

White pasta 100  whole wheat pasta 
 or brown rice pasta

High sugar cold cereals Cooked oatmeal or 
 100  whole grain cold cereal

White our baked goods 100  whole wheat  
 our baked goods

e o en at on

People with
Risk Variant
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o  s

Gene a e

s  a ant o  a ant

ACE s4 4

GA o  AA

o  es lts

o

ACE
T e ACE ene e ts t e bo  to o e t e an otens n on e t n  
en e ACE   s no n to la  a ole n e lat n  t e es onse 
of bloo  ess e to so  nta e  t s no  no n t at a e son s 
s e  bloo  ess e es onse to e ess so  nta e s e en ent 
on  a ant of t e ACE ene t e  ossess  T ose o a e t e 
GA o  AA a ant of t e ACE ene a e at a eate  s  of e e en n  
ele ate  bloo  ess e en e  a o nts of so  a e ons e  
t an t ose ossess n  t e GG a ant of t e ene  

o  s an essent al on t ent t at e lates bloo  
ess e an  bloo  ol e  ost eo le ons e 
o e so  t an t e bo  e es  o e e  so  

e e ents a  be e  n at letes o s eat 
ons e abl  n  t a n n  t an fo  t e ene al bl  T e 
a o  a e se effe t of e ess so  nta e s ele ate  

bloo  ess e   e s oses to e tens on 
an  ea t sease  o e e  so e n als o not 
e e en e as eat an n ease n bloo  ess e n 
es onse to e ess so  nta e as ot e s  esea  

no  s o s t at t e effe t of so  nta e on bloo  
ess e s n en e  b  a at ons n a ene alle  ACE  

 Poch E et al. Molecular basis of salt sensitivity in human hypertension: Evaluation of renin-angiotensin-aldosterone 
system gene polymorphisms. Hypertension. 2001 3 :120 -9. 

o es of o
 Amount (mg)

Ramen noodles, with avour 1 package  1760

Breakfast bagel w/ham, egg and cheese 1260

Canned soup 1 cup  1130

Ham 75g  10 0

Pickle 1 medium  30

Tomato sauce, canned 1/2 cup  650

Feta cheese 50g  560

Potato chips 1 small bag  390

Cold cereal 1 cup  350

Bread 1 slice  230

o e  Cana an t ent le an  A t ent atabase

n e o  ossess t e TT o  GT a ant of 

t e TC  ene  t e e s an n ease  s  

of e elo n  t e  abetes f o  ole 

a n ons t on s lo  e la n   

l e  n e  a bo ates n t e et t  

lo  l e  n e  a bo ates a  el  

to e e t s s  T e foo  e la e ent 

table o es o  t  so e eas fo  ole 

a n o ts t at an e la e  l e  

n e  a bo ates  e n f l t at ole 

a ns a e  n b e an  ons n  e ess 

b e too lose to be nn n  o  t a n n  o  

o et t on an lea  to ast o ntest nal set 

an  n e  e fo an e  T  to ons e 

be  foo s ell afte  e e se o  at least 

4 o s befo e e e se

GT

ons e ost rain 
pro ts as whole rains

Ele ate
on  hen ho e rain inta e is o

n e o  ossess t e AA o  GA a ant 
of t e ACE ene  t e e s an n ease  
s  of ele ate  bloo  ess e en 

so  nta e s  t n  so  
ons t on to t e A e ate nta e 
A  le el of 1   e  a  s o l  
el  to e e t e s  o e e  t s 
e o en at on s o l  be o ts e of 

t a n n  en o  a e not los n  so  n 
o  s eat   n  t a n n  o  o et t on 
o  a  e e a t onal so  to 
e la e losses f o  s eat n  T e A  s 

e alent to 4 teas oon of salt e  
a   n l es so  t at s fo n  

nat all  n foo  as ell as salt t at s 
a e  n  o ess n  an  e a at on

AA

i it so i  intake to  
a

Ele ate
on  hen sodium inta e is hi h
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e o en at on

e a  fats  s  as t ose fo n  n fatt  s  a e been 
asso ate  t  a e e  s  of ea t sease  T s s l el  

e  n a t  to t e  ab l t  to lo e  bloo  le els of t l e e 
t at a  bloo  lat on  A ealt  bloo  l  o le 
s o tant fo  a o as la  ealt  not onl  to lo e  t e 
s  of ea t sease b t also fo  ene al ealt  an  o t al 
e fo an e  P e o s st es a e o e  e  es lts 
elat n  to t e effe ts of o e a  fat on t l e e le els 

bet een n als  o e eo le e e en e a s n ant 
e t on n t l e e le els n es onse to n eas n  

o e a  fat nta e  e eas ot e s e e en e l ttle bene t  
T e easons fo  t ese ffe en es a e been n lea  nt l 
a e ent b ea t o  st  s o e  t at t e effe t of 
o e a  fat on t l e e le els e en s on a at ons n a 
ene alle   

 Ferguson  et al. NOS3 gene polymorphisms are associated with risk markers of cardiovascular disease, and interact 
with omega-3 polyunsaturated fatty acids. Atherosclerosis. 2010 211:539-5 . 

e a  at

T e  ene e ts t e o t on of an en e alle  n t  o e 
s nt ase  T s en e s es ons ble fo  a n  n t  o e   

la s an o tant ole n t e f n t on of ells t at l ne o  bloo  essels  
C ent esea  s o s t at a at ons n t e  ene nte a t 

t  o e a  fat n ffe ent a s to a t o  t e bo  o esses 
t l e es  T ose o a e t e GT o  TT a ant of t e ene a e at 

eate  s  of ele ate  t l e e le els en ons n  a et lo  n 
o e a  fats  o a e  to t ose o a e t e GG a ant  

o es of e a  at
 Amount (g)

Salmon 75g  1.6

Herring 75g  1.5

Anchovy 75g  1.3

Mackarel 75g  0.9

Trout 75g  0.7

Tuna, white 75g  0.6

Lobster 75g  0.

Crab 75g  0.3

Tuna, light 75g  0.2

 on  a n o e a s EPA  A
o e  Cana an t ent le an  A t ent atabase

People with
Risk Variant
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o  s

Gene a e

s  a ant o  a ant

s1

GT o  TT

o  es lts

e o en at on

People with
Risk Variant

1in7

o  s

Gene a e

s  a ant o  a ant

AP A s

CC

o  es lts

at ate  at

AP A
T e AP A  ene e ts t e bo  to o e a s e  ote n alle  
a ol o ote n A   la s an o tant ole n t e bo s ab l t  
to t l e ffe ent n s of fat  ent sts no  n e stan  t at t e e a e 

ffe ent a at ons n t e AP A  ene esent n t e an o lat on 
an  t at t ese ffe ent e s ons of t e ene nte a t t  sat ate  fat n 
n e a s to n en e ene  balan e an  lt atel  t e s  of  

bo  fat le els an  obes t  T ose eo le o a e t e CC a ant of t e 
ene a e at a e  s  of e elo n   bo  fat le els an  obes t  

en ons n  a et  n sat ate  fats t an t ose ossess n  t e 
TT o  TC a ant of t e ene  

at ate  fats  s  as t ose fo n  n e  eat an  ba e  
oo s a e lon  been asso ate  t  ealt  on t ons 

s  as abetes  a o as la  sease an  obes t  
o e e  t e onne t on bet een sat ate  fats an  

obes t  as been oo l  n e stoo  n t e ast  s ent sts 
o l  not e la n  e ta n eo le see e  one to 

obes t  en ons n  a et  n sat ate  fats  b t 
ot e s e e less s s e t ble  A n be  of st es  a e 
no  s o n t at t e effe t of sat ate  fat on  bo  fat 
an  obes t  an be n en e  b  a at ons n a ene alle  
AP A  
Corella D et al. APOA2, dietary fat, and body mass index: replication of a gene- diet interaction in 3 independent 

populations. Archives of Internal Medicine. 2009 169:1 97-906. 

o es of at ate  at
 Amount (g)

Short ribs 75g  11

Cheddar cheese 50g  10

Ice cream, premium 1/2 cup  11

Butter 1 tbsp  

Salami 75g  

Regular ground beef, cooked 75g  7

Cheeseburger single patty  6

Muf n 1 small  5

French fries 20-25 fries  5

Coffee cream, 1  MF 1 tbsp  2

o e  Cana an t ent le an  A t ent atabase

n e o  ossess t e GG a ant of 
t e  ene  t e e s no bene t to 
n eas n  o e a  nta e n o e  to 
lo e  se  t l e e le els  o  s o l  
t e efo e  follo  t e e o en at on to 
ons e   a l  n o e  to 

o t e a o etabol  ealt

ons e etween  
 per a  o  o e a  at

GG

T al

n e o  ossess t e TT o  TC a ant 
of t e AP A  ene  t e e s no n ease  
s  of  bo  fat t  a et  n 

sat ate  fat  o e e  o  s o l  st ll 
l t sat ate  fat nta e to less t an 1  
of total ene  nta e n o e  to e e 
t e ene al s  of ot e  asso ate  ealt  
ss es s  as a o as la  sease  
oo s  n sat ate  fat n l e 
o on t an  al  o ls  fatt  eats  b tte  
eese  f e  foo s an  ba e  oo s  

Alte nat es lo  n sat ate  fat n l e 
ol e an  e etable o ls  lean eats  lo
fat a  o ts  s  an  lant ote n 
so es s  as beans  n ts see s o  
so base  ote ns

TC

i it intake o  sat rate  
at to no ore than  o  

ener

T al
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Ene  alan e

CP1
n o l n  ote n 1 CP1  s fo n  n fat t ss e an  s n ol e  n 
etabol  o esses t at eate ene  an  t en elease t n t e 

fo  of eat  T e CP1 ene s o tant fo  e lat n  no al bo  
te e at e an  an a t  esea  s o s t at n als t  
t e GG o  GA a ants ten  to a e lo e  s o a e  to n als 

t  t e AA a ant  As s  t e  nee  to ons e less ene  to 
a nta n e la  bo l  f n t ons

Ene  s se  to f el all of t e bo s f n t ons  A alo e 
s a o onl  se  n t of eas e ent to ant f  
ene  Ene  o es f o  t e foo s an  be e a es 
ons e  T e bo  t en ses ene  to o lete 

essent al o esses s  as est on  b eat n  b a n 
f n t on an  a nta n n  a no al bo  te e at e  T e 
ene  b ne  n  t ese essent al o esses s efe e  
to as t e est n  etabol  ate   an a  
s bstant all  bet een n als  a ab l t  n  an 

e en  on ffe en es n s le ass  e t  a e an  
enet s  esea  s o s t at a at on n t e CP1 ene 

affe ts  Total ene  o t t s t e s  of t e  
l s ene  b ne  n  s al a t t  Cons n  less 

ene  an o  e en n  o e ene  an lea  to e t 
loss  
 Nagai N et al. UCP1 genetic polymorphism -3 26A/G  diminishes resting energy expenditure and thermoregulatory 

sympathetic nervous system activity in young females. Int  Obesity. 2011 35:1050-5.

o es of  Ene  oo s
 Amount ( o )

Double patty hamburger 1  5 0

Chicken Caesar salad 2 cups  90

Pi a with pepperoni and cheese 1/2 of 12  0

Mixed nuts, roasted 1/2 cup  10

Carrot muf n 1 medium  3 0

Avocado 1 fruit  320

Cheeseburger 1  320

Donut, chocolate covered 1  270

French fries 20-25  2 0

Croissant 1  230

o e  ealt  Cana a s t ent al e of o e Co on oo s 

e o en at on

En an e o ts

t en t Po e  o ts 

C oss o nt  s n  o n
C l n  o e

stan e nn n  T at lon

aseball a et s o ts
o e  T a  an  el
a t al a ts  e t l ft n

P s al A t t
P s al a t t  as o tant bene ts fo  ental ealt  

s al tness  e t a ntenan e an  t e e ent on of 
an  on  llnesses  Ca o as la  on t on n  e e ses 

n l e t ose t at ele ate o  ea t ate fo  a s sta ne  e o  
of t e s  as nn n  s n  an  l n  an  o e 
t e f n t on of o  ea t  l n s an  bloo  essels  eletal 

s le on t on n  e e ses n l e a t t es s  as e t 
l ft n  o  e ta n t es of o a   o e s le st en t  
an  o e  an  o e bone ealt  ost fo s of s al 
a t t  a e bene al  o e e  ffe ent basel ne le els of 

s al a t t  e en n  on a at on n t e T  ene  a e 
nee e  to a e e a nta n a ealt  bo  e t  Co et t e 
at letes a e ost l el  a e n  t e n  s al a t t  
e o en at on en t e  a e n season  o e e  t s 

o tant to ens e t at t e e o en e  basel ne s al 
a t t  le el s a e e  n  t e off season en a t t  
le els ten  to fall  esea  s o s t at a ants n t e T  
ene an a t o  etabol  es onse to s al a t t  

P s al a t t  an e e t e effe ts of t e T  ene on s  
of o e e t an  obes t  b  as  as 
Andreasen et al. Low physical activity accentuates the effect of the FTO rs9939609 polymorphism on body fat accumulation. 

Diabetes. 200 57:95-101.
Reddon et al. Physical activity and genetic predisposition to obesity in a multiethnic longitudinal study. Scienti c Reports. 

2016 6:1-10.
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o  es onse

Gene a e

es onse a ant o  a ant

T s

AA

o  es lts

T
T e T  ene s also no n as t e fat ass an  obes t asso ate  
ene  s n e t an a t e t ana e ent an  bo  o os t on  T s 
ene s ole n t e bo  s elate  to etabol  ate  ene  e en t e an  

ene  balan e  t s also e esse  n e ons of t e b a n t at a e n ol e  
n t e e lat on of ene  nta e  C ent esea  s o s t at s e  

eta  an  s al a t t  e o en at ons an s bstant all  el  t  
e t loss an  e t a ntenan e n n als t  e ta n a ants of t e 
T  ene

n e o  ossess t e GG o  GA a ant 
of t e CP1 ene  o  a l   a  
be a o atel  1  alo es abo t 
1  lo e  t an t ose t  t e t al s  
a ants  T s s abo t 1  lo e  t an 
n als t  t e t al s  enot e  
f o  a e t n  to lose fat ass  e n  
o  ene  nta e f o  foo  o  n eas n  
o  ene  o t t t o  e e se b  

a o atel   alo es e  a  f o  
o  al late  ene  nee s an be 
el f l  o  e a le  e eas n  o  

ene  ons e  b  4  alo es an  
n eas n  o  ene  o t t t o  

s al a t t  b   alo es e  a  s 
e al to a  alo e e t

GA

i  or an ener  e it o   
alories a  ro  o r al late  

ener  nee s or wei ht loss

n e o  ossess t e TA o  TT a ant  
o  a e t al basel ne s al a t t  
e e ents fo  e t ana e ent  

At a n  eet t e ene al s al 
a t t  el nes  T s an a e a 

os t e a t on oleste ol le els  
bo  o os t on  e t ana e ent  

ental ealt  bloo  ess e  bloo  
s a s  an  an  ot e  ealt elate  
fa to s  t an also el  a o  n ante  

e t a n n  t e off season  A  
fo  1  n tes e  ee  of o e ate

o o s a o as la  a t t  n bo ts 
of 1  n tes o  o e an  st en t en n  
a t t es n ol n  a o  s le o s  
at least  a s e  ee  o  ll l el  
e e eate  le els of a t t  n season 

o  n  e o s of ntense t a n n

i  or  in week o  ar io 
an  at least  a s week o  

s le stren thenin  a ti ities

TA

T aln s e



E G T A AGE E T   C P T   |  PAGE E G T A AGE E T   C P T   |  PAGE 

e o en at on

P ote n

T
T e T  ene s also no n as t e fat ass an  obes t as
so ate  ene  s n e t an a t e t ana e ent an  
bo  o os t on  T s ene s ole n t e bo  s elate  to o  

etabol s  ene  e en t e an  ene  balan e  t s also 
e esse  n e ons of t e b a n t at a e n ol e  n t e e la
t on of ene  o  foo  nta e  C ent esea  s o s t at s e  

eta  an  e e se e o en at ons an s bstant all  el  
t  fat loss an  e t a ntenan e n n als t  e ta n 

a ants of t e T  ene  

P ote n s an essent al n t ent fo  s le o t  an  
e a  o n  eal n  ealt  a  s n an  na ls an  

o e  ne f n t on  ot  en an e an  o e
st en t  at letes nee  a e ate ote n to b l  st en t  
an  e a  a a e  s le t at o s n  e la  
t a n n  P ote n as also been s o n to e late a et te 
b  ll n  o   an  allo n  o  to feel o e sat s e  

t  fe e  alo es  o  at letes at s  fo  a n  e t a 
fat ass o  a e nable to eas l  a e e t e  es e  lean 

s e a  ote n et an el  t  t ese fat loss 
oals an  a ntenan e of a lean s e o e  bot  t e 

s o t te  an  lon te
 Zhang X et al. FTO genotype and 2-year change in body composition and fat distribution in response to weight-

loss diets: The POUNDS LOST trial. Diabetes. 2012 61:3005-3011.

o es of P ote n
 Amount (g)

Chicken breast 75g  25

Extra lean ground beef 75g  23

Tofu, regular, extra rm 150g  21

Salmon, baked 75g  20

Cottage cheese 1/2 cup  15

Lentils 3/  cup  1

Chickpeas 3/  cup  9

Skim milk 1 cup  9

Almonds 1/  cup  

Whole egg 1  6

o e  ealt  Cana a s t ent al e of o e Co on oo s

People with
Response Variant

1in6

o  es onse

Gene a e

es onse a ant o  a ant

T s

AA

o  es lts

e o en at on

at

TC
T e TC  ene o es a ote n alle  t ans t on fa to  l e  
T s ote n affe ts o  t e bo  t ns on o  off a n be  of ot e  enes  

esea  s o s t at fo  n als o ossess t e TT a ant of t e TC  
ene  t e a o nt of fat n t e et an s n antl  a t bo  o os t on 

lean s le ass s  fat ass  as ell as t e s  fo  be n  o e e t  
t e o e  ossess n  t e TT a ant ts o  at an n ease  s  fo  ns l n 

es stan e ea ene  ab l t  to ont ol bloo  s a s  en o  total fat nta e 
s  Cons n  a lo to o e ate fat nta e an el  fa l tate e t loss 
n n als t  t e TT a ant   an n t n el  t  ns l n es stan e  

at s an essent al a t of a ealt  et  o es ene  fo  
ae ob  t e e e se  an  s nee e  fo  t e abso t on of t e 
fat sol ble ta ns A   E  an   at o es o e t an 

o ble t e n be  of alo es as a bo ates o  ote n on 
a a  e  a  bas s  T e total a o nt an  t es of fats 
t at o  oose a  la  a ole n o  effe t e o  eta  
st ate es a e fo  fat loss an  a e n  an o t al bo  
o os t on fo  o  s o t  n ene al  nsat ate  fats a e 
ea t ealt e  t an sat ate  o  t ans fats  T e TC  ene 

s n ol e  n bo  e t e lat on an  bo  o os t on  
esea  s o s t at n als o ossess t e TT a ant 

of TC  e e en e eate  e t loss en t e  ons e 
lo e to o e ate fat ets  n o a son to en t e  
ons e e  fat ets  o  t ose t  t e CC o  TC a ant  

t e e s no ffe en e n e t loss base  on t e a o nt of fat 
ons e  alt o  lo e  total ene  nta es a e nee e  to 
eate a alo e e t

  Grau  et al. TCF7L2 rs79031 6-macronutrient interaction in obese individuals  responses to a 10-wk randomi ed hypoenerget-
ic diet. American ournal of Clinical Nutrition. 2010 91: 72-9.
Mattei  et al. TCF7L2 genetic variants modulate the effect of dietary fat intake on changes in body composition during a weight-
loss intervention. American ournal of Clinical Nutrition. 2012 96:1129-36.

o es of at
 Amount (g)

Macadamia nuts 1/  cup  26

Cheddar cheese 50g  17

Butter 1 Tbsp  16

Olive oil 1 Tbsp  1

Swiss cheese 50g  1

Pistachios 1/  cup  1

Lean ground beef 75g  11

Goat cheese 50g  11

Yogurt, 2-  M.F. 3/  cup  

Sockeye salmon 75g  

o e  ealt  Cana a s t ent al e of o e Co on oo s

People with
Response Variant
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o  es onse

Gene a e

es onse a ant o  a ant

TC s 14

TT

o  es lts

n e o  a e t e TA o  TT a ant of 
t e T  ene  o  a e a t al fat loss 
es onse f o  ons n  a o e ate

to  ote n et  Cons e 1 1 4 
a s of ote n e  lo a  of bo  
e t o  a o atel   of o  

ene  f o  ote n so es as a t of 
a ont olle ene  et  ote t at fo  
la e  at letes o  t ose t  e  ene  
nta es e to ea  t a n n  an o  

 ene  e en t es t e a s e  
lo a  e o en at ons e a n t e 

sa e  b t ote n as a e ent  a  
e ease a e l

ons e  o  ener  
ro  protein or   

protein k  o  wei ht

TA

T al

n e o  ossess t e CC o  TC a ant 
of t e TC  ene  o  a e a t al 

e t loss es onse base  on o  fat 
nta e  o e e  to el  ens e t at o  
a e ons n  a ealt  ell balan e  

et  ons e  of o  total 
a l  ene  nee s f o  fat as a t of a 
ont olle  ene  et

ons e  o  ener  
ro  at

CC

T al
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Gene a e

es onse a ant o  a ant

T s

TA o  AA

o  es lts
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at ate  an  
nsat ate  ats

T
T e T  ene s also no n as t e fat ass an  obes t asso ate  ene  
s n e t an a t e t ana e ent an  bo  o os t on  T s ene s 
ole n t e bo  s elate  to etabol  ate  ene  e en t e an  ene  

balan e  t s also e esse  n e ons of t e b a n t at a e n ol e  n t e 
e lat on of ene  nta e  C ent esea  s o s t at s e  eta  

an  e e se e o en at ons an s bstant all  el  t  e t loss an  
e t a ntenan e n n als t  e ta n a ants of t e T  ene   

T e e a e t o a n t es of eta  fats  sat ate  an  nsat ate  
at ate  fats a e a l  fo n  n an al e e  foo s s  as 

fatt  eats  eese  b tte  an  ot e  ole l  a  as ell as 
e a e  foo s s  as a  ba e  oo s an  an  esse ts  

o  at letes  t s o tant to fo s on alo es t at a e ont b t n  
to ealt  an  e fo an e  le n n  alo es t at la  
less of a ole n o  e fo an e et  at ate  fats s o l  be 
l te  n an at lete s et s n e t e  a e not ne essa  to o e 
ealt  o  e fo an e an  a e onl  nee e  n e  s all a o nts  
nsat ate  fats  s  as t ose fo n  n ol e o l  al on s an  
a e see  o l  a  el  to e ease t e s  of an  on  
seases  C ent esea  s o s t at a at on n t e T  ene 
an a t t e es onse to sat ate  an  nsat ate  fat  o  

n als t  t e AA o  TA a ant  a  nta e of nsat ate  fat  
an  lo  nta e of sat ate  fat n t e et an el  fa l tate e t 
loss  e ease fat sto es a o n  t e ab o en an  e ease t e s  
fo  obes t   
 Phillips CM et al. High dietary saturated fat intake accentuates obesity risk associated with the fat mass and obesi-

ty-associated gene in adults. ournal of Nutrition. 2012 1 2: 2 -31.  

o es of ono an  
Pol nsat ate  at

o e  ealt  Cana a s t ent al e of o e Co on oo s 

onoun tu t  t Amount (g)

Macadamia nuts 1/  cup  20

Almond butter 2 Tbsp  12

Olive oil 1 Tbsp  10

Canola oil 1 Tbsp  

Peanut butter 2 Tbsp  

o un tu t  t Amount (g)

Flaxseed oil 1 Tbsp  10

Grape seed oil 1 Tbsp  10

Sun ower oil 1 Tbsp  9

Soybean oil 1 Tbsp  

Bra il nuts 1/  cup  7

e o en at on

o  es onse

Gene a e

es onse a ant o  a ant

PPA γ s1 1

GG o  GC

o  es lts

People with
Response Variant

1in7

ono nsat ate  
at

PPA γ
T e PPA γ  ene s n ol e  n t e fo at on of fat ells  T s 

ene s a nl  fo n  n fat t ss e  e a se of ts n ol e ent n 
t e fo at on of fat  PPA γ  an a t e t ana e ent 
an  bo  o os t on  e all  n als o a e t e 
GG o  GC a ant of t e ene ten  to e e en e eate  e t 
loss an  lose o e bo  fat  o a e  to t ose t  t e CC 
a ant  en t e  ons e a et  n ono nsat ate  

fats  

ono nsat ate  fats s  as ol e o l  al on s 
an  a o a os a e been asso ate  t  a e

e  s  fo  ea t sease an  a  an  bene
al n t ents to o  e fo an e et  ono nsat
ate  fats an el  e e ba   oleste ol 

le els an  a  also el  n ease oo   
oleste ol  esea  s o s t at t ese fats an 

el  fa l tate e t loss an  e e bo  fat le els 
n so e n als base  on t e  PPA γ  ene  
 Garaulet M et al. PPARγ Pro12Ala interacts with fat intake for obesity and weight loss in a behavioural 

treatment based on the Mediterranean diet. Molecular Nutrition and Food Research. 2011 55:1771-9. 

o es of 
ono nsat ate  at
 Amount (g)

Macadamia nuts 1/  cup  20

Almond butter 2 Tbsp  12

Olive oil 1 Tbsp  10

Canola oil 1 Tbsp  

Peanut butter 2 Tbsp  

Sesame oil 1 Tbsp  6

o e  ealt  Cana a s t ent al e of o e Co on oo s

n e o  ossess t e CC a ant of 
t e PPA  ene  ons n  o e 

ono nsat ate  fats ll not ne essa l  
el  to fa l tate e t loss an  lo e  
o  bo  fat e enta e  o e e  fo  
ea t ealt  o  s o l  a  fo  a balan e 

of sat ate  ono nsat ate  an  
ol nsat ate  fats to eet o  total 
a l  fat nta e e o en at on

CC

i  or a alan e o  sat rate  

ono nsat rate  an  pol nsat rate  

ats to eet o r total ail  at intake

T al

n e o  a e t e TA o  AA a ant 
of t e T  ene  o  an en an e 
o  e t loss b  l t n  sat ate  

fat nta e to less t an 1  of total 
ene  nta e an  ons n  t e est 
of o  e o en e  a l  fat nta e 
f o  nsat ate  fats  o  nta e of 

ol nsat ate  fats s o l  be at least 
 of o  total ene  nta e  an  t e 

est s o l  o e f o  ono nsat ate  
fats  T s an f t e  el  to e ease 
o  s  of a n  too  fat ass 
es lt n  n s bo t al bo  o os t on 

fo  ea  at let  e fo an e  T s ll 
el  o  to a e e t e es e  nta e of 
ote n  a bo ates an  nsat ate  

fats to a nta n a al t  e fo an e 
et le e n  o  ene al s  fo  

ot e  asso ate  ealt  ss es s  as 
a o as la  sease

TA

i it intake o  sat rate  at to no ore 

than  o  ener  ons e at least 

 o  ener  ro  pol nsat rate  at

En an e
hen saturated fat inta e is o  and po unsaturated fat 

inta e is hi h



o  s

Gene a e

s  a ant o  a ant

C s4

CC o  CT

o  es lts

 T E A CE   |  PAGE 

a tose 
a tose s a nat all  o n  s a  fo n  n a  o ts  

en la tose s o e l  este  t s b o en o n nto t o 

ffe ent s a  ole les  l ose an  ala tose  a tase s t e 

en e nee e  to b ea  o n la tose  o e eo le o not 

o e an  o  eno  la tase  e a se of t s  la tose asses 

t o  t e ntest nes n este  en t s o s  t ba te a 

n t e ntest nes fe ent t e la tose   o es as t at lea s 

to bloat n  an  a s  an  a ses ate  to ente  t e ntest ne 

l  lea n  to a ea  T ese a e t e n o fo table s to s 

asso ate  t  la tose ntole an e  o e eo le t  la tose 

ntole an e annot tole ate an  l  o ts le ot e s an 

tole ate s all a o nts of la tose  en a  s ons e  t  

a eal t e e an be no  s to s o  no s to s at all  b t 

ons n  a  on ts o n es e all   l  an a se o e 

se e e s to s  n als t  an ele ate  s  a ant a e at an 

n ease  s  fo  lo  al  nta e an  bloo  al  le els     

Enattah NS et al. Identi cation of a variant associated with adult-type hypolactasia. Nature Genetics. 2002 30:233-7.
oek et al. The T-13910C polymorphism in the lactase phlori in hydrolase gene is associated with differences in serum 

calcium levels and calcium intake. ournal of Bone and Mineral Research. 2010 25 9 :19 0-7.
D ialanski et al. Lactase persistence versus lactose intolerance: Is there an intermediate phenotype  Clinical Biochemistry. 
2015. doi: 10.1016/j.clinbiochem.2015.11.001.

a tose ntole an e
en la tose s not o e l  este  t an a se n o fo table 

s to s s  as sto a  set  as  bloat n  an o  loose 

stools  T ese s to s s all  e elo  abo t one o  afte  

o  ons e la tose onta n n  o ts  T all  n als 

t  la tose ntole an e ll a e to ons e a la tose f ee o  

la tose e e  et fo  l fe o  be s e to ons e a  o ts 

t  a eal  o  s  fo  la tose ntole an e e en s n a t on 

t e C  ene  o et es o  an e elo  s o t te  la tose 

ntole an e en o  a e s  T s a  o  fo  e a le  n 

an n al t  n a nose  el a  sease o s not et 

ons n  a l ten f ee et  o e e  on e t s n al 

ons es a st t l ten f ee et  t e la tose ntole an e ten s to 

s bs e    

C
C  s a t of t e C  o le  t at el s to e late t e 

e ess on of t e CT ene   en o es la tase  t e en e  

 la s a ole n b ea n  o n la tose  a at ons n t s ene 

an a t o  ab l t  to b ea  o n la tose  t e efo e  a t n  

o  s  fo  la tose ntole an e  n als o ossess t e CC 

o  CT a ant a  o e so e la tase b t t e a o nt of la tase 

o e  s l te  T s a ant a  not e t la tose ntole an e 

s  fo  n als o a e not of E o ean es ent

People with
Risk Variant

3in10
Caucasians

People with
Risk Variant

9in10
Asians

People with
Risk Variant

in10
African Americans

t t on Cons e at ons  
t  a a tose ee et

esea  s o s t at n als o ons e a la tose
f ee et a e at a eate  s  of na e ate al  an  

ta n  nta e o a e  to n als o an tole ate 
la tose  Cal  an  ta n  a e o tant fo  b l n  
an  a nta n n  st on  bones an  teet  an  e n  
t e s  of lo  bone ens t  an  st ess f a t es t at often 
o  n at letes  es e all  fe ales t  enst al le 

sf n t on  f o  a e la tose ntole an e  o  an st ll et 
eno  al  an  ta n  n t e et t o  fo t e  

l  alte nat es s  as so  al on  an  e be e a es  
Cal  an  ta n  a e not a e  to all l  alte nat es  
so be s e to ea  t e label to e  t at t e o ts o  
a e oos n  a e been fo t e  t  al  an  ta n 

oek et al. The T-13910C polymorphism in the lactase phlori in hydrolase gene is associated with differences in serum 
calcium levels and calcium intake. ournal of Bone and Mineral Research. 2010 25 9 :19 0-7.

o es of a tose
 Amount (g)

Cow s milk 1 cup  12

Goat s milk 1 cup  11

Chocolate milk 1 cup  10

Buttermilk 1 cup  9

Yogurt 3/  cup  7

Fro en yogurt 1/2 cup  5

Ice cream 1/2 cup  5

Cottage cheese 1/2 cup  3

Sour cream 1/  cup  2

Hard cheese, example: Parmesan 50g  1

o e  et t ans of Cana a  oo  o es of a tose

e o en at on

CT

l tl  Ele ate

i it air  intake

n e o  ossess t e CT a ant of t e 
C  ene  o  s o l  l t o  nta e 

of a  o ts  f o  a e e e en n  
s to s of la tose ntole an e  t  
a o n  la tose an  on to n  f o  
s to s sa ea  o et es o  an 
t a n o  bo  to o e o e la tase 
en es b  slo l  nt o n  la tose nto 
o  et  en  o en 1  ea s ol  

s o l  a  to ons e  to  se n s of 
l  an o  alte nat es a l  le t ose 

o e   ea s ol  s o l  a  to ons e 
 to  se n s of l  an o  alte nat es 

a l  eet t ese e o en at ons b  
ons n  la tose onta n n  o ts as 

tole ate  as ell as al  an  ta n 
fo t e  la tose f ee l  alte nat es 

s  as so  al on  o  e be e a e
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Gl ten s a ote n fo n  n eat  ba le  e an  
o ts a e f o  t ese a ns  o e oats also 

onta n l ten  an  foo s t at onta n l ten o e 
b e f o  ole a ns an  an be an e ellent so e 

of ta ns an  ne als  o e e  fo  so e eo le  
l ten an a se se e e est e oble s lea n  to 

n t ent alabso t on  ane a an  an  se o s ealt  
oble s  e e al n t ent e en es a e o on n 

at letes t  n a nose  el a  sease  es e all  on 
e en  on e en  an s n antl  a  at let  
e fo an e s n e on la s a la e ole n en an n  

s le f n t on an  o  a a t  Gast o ntest nal 
st ess  o  sto a  set  an also a  e fo an e  

so fo  at letes t  l ten ntole an e  follo n  a st t 
l ten f ee et s al   

Tonutti E and Bi aro N. Diagnosis and classi cation of celiac disease and gluten sensitivity. Autoimmunity 
Reviews. 201 13: 72-6.

Gl ten ntole an e
Cel a  sease e esents t e ost se e e fo  
of l ten ntole an e an  affe ts abo t 1  of t e 

o lat on  Peo le t  el a  sease e e a l ten
f ee et fo  l fe  on el a  l ten sens t t  CG  s a 

l e  fo  of l ten ntole an e t at a  affe t  of 
t e o lat on  n als t  CG  often e e en e 

a ea  ab o nal a n  fat e an  ea a es en 
t e  ons e l ten onta n n  foo s  o e e  t ese 
a e se effe ts of l ten n n als o o not 
a e el a  sease a e oo l  n e stoo  an  CG  
e a ns ont o e s al

A
T e A enes o e a o  of ote ns alle  t e an 
le o te ant en A  o le   a e es ons ble fo  o  
t e ne s ste  st n s es bet een t e bo s o n ote ns 
an  fo e n  otent all  a f l ote ns  esea  as s o n t at 
t e A enes a e t e ost o tant enet  e to  of l ten 
ntole an e  A o atel   of eo le t  el a  sease an  

 of t ose t  non el a  l ten sens t t  a e t e  o  
 s  e s on of A  o a e  to onl   of t e ene al 

o lat on   a at ons n t e A enes an be se  to lass f  
n als nto e e ne  s  o s fo  l ten ntole an e  s  

e t on s base  on a s ale of lo  e  o   s  
Mark Wolters VM and Wijmenga C. Genetic background of celiac disease and its clinical implications. American 
ournal of Gastroenterology. 200 103:190-5. 

Sapone A et al. Divergence of gut permeability and mucosal immune gene expression in two gluten-associated 
conditions: celiac disease and gluten sensitivity. BMC Medicine. 2011 9:23. 
Monsuur A  et al. Effective detection of human leukocyte antigen risk alleles in celiac disease using tag single 
nucleotide polymorphisms. PLoS ONE. 200 3:e2270. 

Gene a e s

s  a ants o  a ants

A

al o t

s 1
s
s 1
s4 4
s 4 41
s4 1

o  es lts

o  s

Gl ten

e o en at on

t t on Cons e at ons 
en ollo n  a  

Gl ten ee et
Gl ten f ee foo s n l e all n o esse  e etables  f t  a  o ts  

eat  s  o lt  n ts  le es  see s  fats an  o ls  Gl ten f ee 

a ns n l e  e  noa  o n  b eat  a a ant  an  llet  o  

n als o nee  to follo  a l ten f ee et  foo s to a o  n l e 

an  o ts t at a e a e t  eat  e  ba le  o  t t ale  P e oats 

s o l  be ons e  n o e at on f tole ate  le e la  oats  

onta n eat  s o l  be a o e  o  t e ast a o t  of t e o lat on  

ons n  a l ten f ee et s nne essa  P o esse  l ten f ee 

o ts often a e o e alo es  so  a e  s a  an  fat an  

fe e  n t ents o a e  to t e  l ten onta n n  o nte a ts  es te 

a la  of e en e s o t n  t e bene ts of a l ten f ee et fo  at let  

e fo an e n n als t o t el a  sease  at letes a e o e l el  

t an t e ene al o lat on to follo  a l ten f ee et  o  at letes t o t 

el a  sease  a e en e to a l ten f ee et s often nne essa  an  

an a e t o e f lt to eet t e  n t t onal nee s  es e all  fo  

a bo ates

o es of Gl ten
o  ou  o  ut n n ou  o  ut n

Bread Salad dressing

Pasta Pudding

Cereal Imitation crab

Crackers Vegan meat substitute

Oats  Potato chips

Baked goods French fries

Malt Soup stock

Soy sauce Chocolate and candy

Gravy Processed meat

Barley or wheat based-beer Canned soup

Vinegars Instant rice

Wheat - incl rye, spelt and barley Ice cream

 P e oats o not onta n l ten  o e e  oats a e often 
oss onta nate  t  l ten onta n n  a ns

ow Risk

70
of the population

e i  Risk

20
of the population

i h Risk

10
of the population

 o  a e a e  s  fo  e elo n  
el a  sease o e e  t s oes not 
ean o  a e el a  sease  ea  

to o  ealt a e ofess onal f o  
e e en e a ea  steato ea  a s  
at len e  fat e o  o nt a n le 
ons n  l ten onta n n  foo s  o  

f o  a e a fa l  e be  t  el a  
sease  a o  eta  so es of l ten 

n l e b ea  asta  e eal an  an  
ba e  oo  a e t  eat  ba le  
o  e  t s not e o en e  t at o  

e atel  atte t to e o e l ten 
f o  o  et  as el nat n  l ten 

a  nte fe e t  t e a a  of el a  
sease a nost  tests  Gl ten f ee foo s 

n l e all n o esse  e etables  f t  
a  o ts  eat  s  o lt  n ts  

le es  see s  fats an  o ls  Gl ten
f ee a ns n l e  e  noa  o n  
b eat  a a ant  an  llet

e i  risk or l ten 
intoleran e

GT
TT
CT
GG
TT
AA

e
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e o en at on

o  es onse

Gene a e

es onse a ant o  a ant

C s1 1

GG o  GA

o  es lts

at Taste Pe e t on

C
T e l ste  of ffe ent at on  C  ene s also no n 
as fatt  a  t anslo ase  t s fo n  on t e s fa es of an  
ells an  s n ol e  n t e t ans o t of fat f o  t e bloo  
e e al st es a e no  l n e  a at ons n t e C  ene to 
ffe en es n t e e e t on of t e taste an  te t e of fats an  

o ls  e  taste s  ten  to be able to ete t t e taste of fats 
an  o ls at lo e  le els t an lo  taste s

oo  nta e s la el  ete ne  b  o  taste 
e e t ons an  efe en es fo  e ta n foo s an  

be e a es  T e a  t at e e e e t e taste of 
fatt  foo s s a t la l  o tant be a se o  
nta e of fats an affe t ea t ealt  an  bo  
o os t on  at s nee e  to abso b e ta n 
ta ns n l n  ta ns A   E  an   T e 
ealt  an  e fo an e bene ts of ta ns A   

an  E a e o tl ne  n t e t ent etabol s  se t on 
of t s e o t  at o es  alo es e  a  

 s o e t an o ble t e alo es n a a  of 
ote n o  a bo ate  esea  s o s t at o  
efe en e fo  fatt  foo s an a  e en n  on 

 e s on of t e C  ene e a e
 Melis M, Sollai G, Muroni P, Crnjar R, Barbarossa IT. Associations between orosensory perception of 

oleic acid, the common single nucleotide polymorphisms rs1761667 and rs1527 3  in the CD36 gene, 
and 6-n-propylthiouracil PROP  tasting. Nutrients 2015  7 3 : 206 - .
Pepino MY et al. The fatty acid translocase gene CD36 and lingual lipase in uence oral sensitivity to fat in 
obese subjects. ournal of Lipid Research. 2012 53:561-6. 

o es of  at oo s

People with
Response Variant

7in10
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e o en at on

o  s

Gene a e

s  a ant o  a ant

G T s 4

CT o  TT

o  es lts

People with
Risk Variant

1in5

a  nta e s a tl  ete ne  b  o  s eet taste 
efe en e an  a n s fo  e ta n foo s an  be e a es  

T e e s ons e able a ab l t  n n als  efe en es 
an  a n s fo  s eet foo s an  be e a es  T e e a e 

an  fa to s t at a  a t o  efe en e fo  s a  
foo s n l n  t e a e t at o  a e st nt o e  to 
s eets  an  s olo al asso at ons bet een ons n  
t ese foo s an  e ta n l fe e e en es o  e ot ons  n t e 
b a n  t e e a e e en leas e ene at n  s nals en off 
n es onse to eat n  o  n n  so et n  s eet  esea  
as s o n t at o  nta e of s eet foo s an also be 
ete ne  b  o  enes

 Eny M et al. Genetic variant in the glucose transporter type 2 is associated with higher intakes of sugars in two 
distinct populations. Physiol Genomics. 200 33:355-360. 

a  P efe en e

G T  
Gl ose t ans o te  t e  G T  s n ol e  n e lat n  l ose 
s a  n t e bo  T e e ess on of t s ene as been fo n  n 
a eas of t e b a n t at a e n ol e  n ont oll n  foo  nta e  n als 

o ossess t e TT o  TC a ant of t s ene see  to a e a eate  
efe en e fo  s eet foo s an  be e a es an  a e o e l el  to o e

ons e s a  o  an  at letes  lon e  t a n n  sess ons  a es 
an  o et t ons often e e s a onta n n  s o ts n s  els  o  

e s to eet f el nee s  o e e  fo  o t al ealt  t s o tant to 
l t a e  s a s n o  et

o es of  a  oo s
 Amount (g)

Iced cappucino 2 cups  56

Cola 1 can   36

Citrus juice, fro en, diluted 1 cup  32

Sports beverage 2 cups  2

Caramels 0g  26

Milk chocolate 50g  26

Maple syrup 2 Tbsp   2

ellybeans 20

Popsicle 75g  10

am 1 Tbsp  10

o e  ealt  Cana a s t ent al e of o e Co on oo s  

g  n t  
(Un tu t ) t 

Amount (g)

Cheddar cheese 50g 17

Avocado 1/2 fruit P 15

Olive oil 1 Tbsp P 1

Butter 1 Tbsp 12

French fries 20-25 12

Hamburger 1 12

Croissant 1 12

Salmon 75g P 9

Ice cream, chocolate 1/2 cup

Homogeni ed milk 1 cup

o e  ealt  Cana a s t ent al e of o e Co on oo s  

n e o  ossess t e AA a ant of t e 
C  ene  o  a e a lo  taste  of 
fats  T s eans t at o  e e eate  
a o nts of fat n o  foo  to be able to 

ete t t e taste of fats as t ose o a e 
s e  taste s  n o a son  s e  
taste s  a e bette  able to ete t t e 
taste of fats at lo e  le els  Cons n  
too  fat  an  t e on  t es of 
fats sat ate  s  nsat ate  an be 
a f l fo  t e ea t an  an lea  to 

o e e t an  obes t  efe  to t e 
Total ats  se t on of o  e o t fo  o  
e o en e  a l  nta e of fats

AA

o r a ilit  to sense the att  
taste o  oo s is t pi al

T al

n e o  ossess t e CT o  TT a ant of t e 

G T  ene  o  a e at an n ease  s  of o e

ons n  s a  an  a  be o e l el  to en o  

s eet foo s an  be e a es  A  fo  less t an 

 of o  total a l  ene  nta e f o  a e  

s a  T e e a e e  t es en ons n  s le 

s a s  s  as t ose fo n  n s o ts be e a es  

els o  e s an bene t at let  e fo an e  o  

e a le  en ntens t  t a n n  s s sta ne  

fo  o e t an  n tes  s a onta n n  foo s 

an  be e a es an el  to e ent e let on 

of s le l o en sto es an  a nta n bloo  

s a  le els  T s an a e a os t e a t on 

e fo an e  o e e  too  a e  s a  an 

lea  to a o etabol  sease an  n ease  fat 

ass   a  n e  at let  e fo an e

CT

o  ha e a hi h pre eren e 
or s ar

Ele ate
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e o en at on

o  s

Gene a e

s  a ant o  a ant

C4 s1 1

CC o  CT

o  es lts
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1in2

Eat n  et een 
eals

C4
T e C4  ene o es fo  t e elano o t n 4 e e to   s fo n  n t e 

ot ala s e on of t e b a n  T s s an a ea of t e b a n t at ont ols 
n e  an  a et te  T e C4  ene la s an o tant ole n a et te 

e lat on an  n e  es  esea  s o s t at n als t  t e CC o  
CT e s on of t e C4  ene a e o e l el  to eat bet een eals often an  
a e a e tene  a et te  

o  an  at letes  eat n  bet een eals e  sna n  an be 

bene al f sna s a e ealt f l an  ne essa  to eet ene  

e en t e nee s  o  ot e s t e e t a alo es t be n e ess 

of t ose nee e  to a nta n o  a e e an eal bo  o os t on  

ealt  sna s an ass st t  e lat n  bloo  s a  le els an  

a nta n n  bo  e t  b foo  a n s an  o e f el an  

e o e  nee s n  t a n n  o e e  fo  an  b s  at letes 

sna n  s often an n ealt  ab t e to sna foo  o es an

o  e ess e alo e nta e be on  one s nee s  o  o  o e all 

ealt  an  ellness  t s o tant to ana e e ot onal eat n  e  

s olo al easons fo  sna n  an  fo s on o e ealt f l 

sna n  en o  feel n  o  nee  f el to t a n o  o ete  o e 

easons fo  e ot onal eat n  a  n l e bo e o  ab t e  eat n  

n f ont of t e tele s on  o  at e ta n t es  st ess  f st at on  an et  

o  lonel ness  o e at letes nee  to be e n e  to n l e sna s  

le ot e s s o l  sna  less often o  oose o e ealt f l o t ons  

ent sts a e also no  s o e e  t at a at ons n t e C4  ene 

a e asso ate  t  t e l el oo  of eat n  bet een eals en b  

t e es e to eat o e o  less f e entl  e en n  on o  enot e
 Stut mann F et al. Common genetic variation near MC R is associated with eating behaviour patterns in European populations. 

Int  Obes. 2009 33:373-37 . 
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Gene a e
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A 1 s4 44

AA
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1in10

Ca bo ates a e t e a n so e of ene  fo  o  b a n 
an  o n  s les  T e e a e t ee a n t es of a
bo ates  s a  sta  an  be  ealt f l so es 
of a bo ates n t e et n l e n all  o esse  
sta es s  as ole a n b ea s an  e eals  e  oot 
e etables  beans  lent ls  eas  f ts  an  lo fat 
a  o ts  en t e  a e ons e  n o e at on  
n ealt  so es of a bo ates n l e e ne  a ns  

s a s eetene  be e a es an  e ta n ba e  oo s  
o e e  t e e a e t es en ons n  s le a bo

ates   a e fo n  n s o ts be e a es  els an  
e s an bene t at let  e fo an e  esea  no  

s o s t at o  ab l t  to est sta  e en s a t all  on 
t e A 1 ene  a n  t e AA a ant of t e A 1 ene 

e eases o  ab l t  to b ea  o n sta  an  o  bloo  
s a  ont ol afte  eat n  sta  foo s  n als t  t e 
AA a ant a e a eate  s  fo  ns l n es stan e en 
ons n  a sta  et

Mandel AL and Breslin PA. High endogenous salivary amylase activity is associated with improved glycemic 
homeostasis following starch ingestion in adults. ournal of Nutrition. 2012 1 2: 53- 5 .  

ta

A 1 
A 1 s a ene t at o es fo  t e a lase en e t at el s est sta  

al a  a lase s t e en e fo n  n o  sal a   be ns t e o ess 

of est n  sta  t at o  ons e  e els of t s en e a e l n e  to t e 

A 1 ene  Ce ta n o lat ons t at t a t onall  ons e e  a bo ate 

sta  ets ten  to ossess t e TT o  AT a ant of t e A 1 ene  o a e  

to o lat ons t at t a t onall  ons e lo e  a bo ate sta  ets  T e 

TT o  AT a ant of t e A 1 ene s asso ate  t  a eate  n be  of o es 

of t e ene  so n als t  t ese a ants o e o e of t e en e  

esea  no  s o s t at en o  a e t e AA a ant  o  a  a e a 

e ease  ab l t  to est sta es o a e  to t ose t  t e TT o  AT a ant

o es of ta
 Amount (g)

Spaghetti, cooked 1 cup  35

Medium baked potato 150g  30

Long-grain white rice 1/2 cup  25

Tortilla 20 cm  23

Sweet potato, cubed 1 cup  17

Oats, uncooked 1/3 cup  15

Navy beans 1/2 cup  1

Sweet potato, without skin 60g  12

Corn kernels 1/2 cup  10

Bread 1 slice  10

o e  tt n t t on ata self o

 t  oo  t  t  oo

Potato chips and dip Whole wheat pita with hummus

Muf n Whole wheat English muf n with
 peanut butter

Ice cream with toppings Low-fat yogurt with fresh berries

Trail mix with added oils or sweets Fibre-rich cereal with milk/alternative

Veggie  chips Fresh vegetables with low-fat dip

Pasta salad Mixed salad topped with chickpeas

Nachos and cheese dip Whole wheat crackers with low-fat  
                                                           cheese

Potato chips Natural popcorn

Pi a Slice Half a turkey sandwich with veggies

n e o  ossess t e TT o  AT a ant of 
t e A 1 ene  o  a e a t al ab l t  
to est an  etabol e sta es  A  to 

eet o  a bo ate nee s t o  
ealt  so es of a bo ates s  

as ole a ns  f ts an  e etables  
Cons e sta  foo s onl  n 

o e at on

AT

o r a ilit  to eta oli e 
star h is t pi al

T al

n e o  ossess t e TT a ant of t e 
C4  ene  o  a e a t al s  fo  

eat n  bet een eals  To a nta n a 
ealt  etabol s  a o  o n  lon e  

t an s  o s t o t eat n  n  t e 
a  on to  an  es on  to n e  es  

 a  n l e a la  of ene  oo  
an es  sto a  o l n  ea ness  

ness  o  a n  a ea a e  C oose 
ealt  sna s t at a e not e ess e n 
alo es

TT

o r ten en  to eat 
etween eals is t pi al

T al
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l at ons

ot at on to E e se

T e b a n e e  ne ot o  fa to  s a ote n t at s en o e  
b  t e  ene  T s ote n o s n e ons of t e b a n to 
n en e t e ne o s s ste  s lat e  an  bloo  essels  
all of  a e o tant to e e se  e a se of t e o le t  
of ental sta na an  t e s olo al es onse to e e se  
t e  ene s onl  one of an  oss ble enet  fa to s t at 

a  n en e es onses to e e se an  f t e e e se be a o  
e e t eless  esea  s o s t at t ose t  t e AA o  AG 
a ant of t e  ene e e eate  en o ent o  leas e 

an  o e ents n oo  f o  e e se an  a lo e  e e t on 
of effo t n  e e se o a e  to t ose t o t t s a ant  

o  att t e to a  e e se an  t e effe t t as 
on o  oo  an eatl  a t o  t a n n  an  

e fo an e  esea  s o s t at n als o 
ossess t e AA o  AG a ant of t e  ene a e 
o e l el  to e e en e os t e oo  an es 

f o  o n  o t  T e  also e e e t e  effo t an  
e e t on le el as lo e  n  e e se o a e  
to n als o ossess t e GG a ant   
an el  to en an e t a n n  an  t e efo e  bene t 
e fo an e n  o et t on  T ese fa to s 

a t ot at on to e e se  En an e  ot at on 
to e e se an a e a lt t e of s al an  

s olo al bene ts n l n  o e ents n 
bo  fat le els  bloo  s a s  an  att t e  
 Bryan A et al. A transdisciplinary model integrating genetic, physiological, and psychological correlates of 

voluntary exercise. Health Psychol. 2007 26:30-39. 
Caldwell Hooper A et al. What keeps a body moving  The brain-derived neurotrophic factor val66met 
polymorphism and intrinsic motivation to exercise in humans.  Behav Med. 201 37 6 :11 0-92.

o  es onse

Gene a e

es onse a ant o  a ant

s

AA o  AG

o  es lts
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l at ons

Genes a e s

C P1 A1
EP

al o t

s 4 1
s1 4

es onse a ants o  a ants

o  es lts

o  es onse

ollo n  a st en t  an  en an e t a n n  o a  
an lo e  bloo  ess e  lo e  bloo  s a s  

o e oleste ol le els  e ease e ess on an  
o e oo  a on  an  ot e  os t e o t o es  

esea  s o s t at enet  ffe en es n en e 
t e l el oo  of en a n  n s al a t t  T e 
C P1 A1 an  EP  enes a e been ent e  
as be n  e  ont b to s to one s obab l t  of 

a t at n  n s al a t t t a n n  

 De Moor MH et al. Genome-wide association study of exercise behavior in Dutch and American adults. 
Med Sci Sports Exerc. 2009 1:1 7-95. 

E e se e a o

C P1 A1  EP  
T e C P1 A1 ene el s to a e t e en e a o atase  

 s n ol e  n o one on e s on  T e e a t s olo al 
at a  b   t s ene a ts e e se be a o  s 
n no n  o e e  ent esea  s o s t at t ose o a e 

t e AA o  GA a ant of t e C P1 A1 ene a e o e l el  to 
e e se o a e  to t ose t  t e GG a ant  T e EP  ene 
el s to a e t e le t n e e to  ote n   el s to e late 

bo  e t  T e e se elat ons  bet een a at ons n t e 
EP  ene an  e e se be a o  a  ste  f o  t s ene s 

n ol e ent n e lat n  ene  balan e  T ose o a e t e TT 
o  GT a ant of t e EP  ene a e o e l el  to a t ate n 

s al a t t  o a e  to t ose o a e t e GG a ant   

People with
Response Variant

1in5

n e o  ossess t e AA o  AG a ant 
of t e  ene  o  a e o e l el  
to e e en e eate  en o ent an  

os t e oo  an es f o  e e se o  
t a n n  o  also ten  to e e e o  
e e t on le el n  e e se to be lo e  
t an n als t  t e GG a ant  
T ese es onses to e e se es lt n a 
e tene  ot at on to e e se an  
eate  l el oo  t at o  ll ont n e to 

follo  o  t a n n  e e  T e efo e  o  
a e at a enet  a anta e en t o es 
to ot at on to be n o  ont n e e la  
e e se

AA

o  ha e an enhan e  
innate oti ation to 
e er ise

En an e

ase  on o  EP  an  
C P1 A1 a ants  o  a e a t al 
l el oo  of en a n  n s al a t t  
At letes s o l  be n f l of a nta n n  

s al a t t  le els n  t e ent e 
ea  To s sta n o  a t e l fest le  set 
ont l  A T s e  eas eable  

atta nable  eal st  t el  oals an  
ons e  s n  ental a e  t ese an 

f t e  en an e o  ot at on  a n  
an e e se a tne  an also en an e 
o  l el oo  of a t at n  n s al 

a t t

GG
GT

o  ha e a t pi al likelihoo  
o  en a in  in ph si al 
a ti it

T al
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l at ons

Po e  an  t en t  

ACT  
T e e a e t o t es of s le be s  slo  t t  an  fast t t  

ot  be  t es a e nee e  n all s o ts an  e e ses  o e e  
t e e ll be a e  se an  e an  fo  one be  t e e s s 
t e ot e  e en n  on t e s o t  ast t t  s le be s 
ont a t t  eate  s ee  an  fo e   a e nee e  fo  

s o t b sts of ntense a t t es n l n  s nt n  n  an  
a ele at on an  an e of e t on n tea  s o ts  lo  t t  
be s ont a t fo  lon e  e o s an  at lo e  ntens t es an  a e 
se  n a t t es s  as lon e  stan e en an e s o ts l e 
oss o nt  s n  nn n  s n  an  l n  T e ACT  
ene en o es t e al a a t n  ote n   s onl  e esse  

n fast t t  s le be s  T e efo e  e ta n a at ons n t s 
ene an be bene al fo  e e ses o  s o ts e n  st en t  

an  o e  n a t la  n als t  t e CC a ant of ACT  
a e o e l el  to e el at o e  o  st en t base  s o ts  T ose 

t  t e TC a ant a e a sl tl  en an e  o e  an  st en t  
otent al  

Garton and North. The effect of hetero ygosity for the ACTN3 null allele on human muscle performance. 
Med Sci Sports Exerc. 2015 Epub ahead of print .

t en t  t a n n  an  es stan e e e ses a e on
s e e  a f n a ental a t of bot  en an e an  
st en t o e  at letes  t a n n  o a s  T e 
bene ts of st en t  an  es stan e t a n n  n bot  
o et t e an  e eat onal at letes a e been ell 
o ente  an  n l e o e ent n at let  e

fo an e  e e  s  of n  an  os t e a ts 
to s le  bone an  onne t e t ss e  t en t
es stan e e e ses also el  to a nta n o  a e e a 

lean s e an  an eal bo  o os t on fo  o
t al s o t e fo an e  ffe ent fo s of st en t
es stan e e e ses n l e f ee e ts  e t 
a nes  es stan e ban s an  o  o n bo  
e t  esea  s o s t at t e ACT  ene la s a 
a o  ole n o  enet  e s os t on to e ell n  n 

st en t  an  o e  base  a t t es  
 Ma F et al. The association of sport performance with ACE and ACTN3 genetic polymorphisms: a system-

atic review and meta-analysis. PLoS One. 2013 :e5 6 5. 

o  es onse

Gene a e

es onse a ant o  a ant

ACT s1 1

CC o  TC

o  es lts
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l at ons

Genes a e s

A A
A

G TP1

al o t

s1 1
s4 4

s1 4
s1

es onse a ants o  a ants

o  es lts

o  es onse

En an e s o ts n l e nn n  l n  s n  
o n  an n  an  an  tea  s o ts  T ese s o ts 
e e effo t o e  a lon e  s sta ne  e o  of t e as 

o ose  to s o te  at on anae ob  s o ts e n  
la e b sts of o e  o   a  o  a al ae ob  
a a t  s a eas e ent of t e a  a o nt of 

o en t at o  bo  s able to o ess n  1 n te 
of e e se an  s a a e  of s al tness  A e  

 a  ene all  es lts n a e fo an e a anta e 
en t o es to en an e s o ts  alt o  an  

fa to s la  a ole  esea  s o s t at t e e a e se e al 
enes t at a t o  enet  e s os t on to e ell n  

n en an e s o ts   

 Ahmetov I et al. Genome-wide association study identi es three novel genetic markers associated with elite 
endurance performance. Biol Sport. 2015 32 1 :3-9. doi:10.560 /20 31 62.112 56 .
Zarebska A et al. The GSTP1 c.313A G polymorphism modulates the cardiorespiratory response to aerobic 
training. Biol Sport. 201 31:261-266.
He et al. NRF2 genotype improves endurance capacity in response to training. Int  Sport Med. 2007 2 :717-721.
Santiago C et al. Trp6 Arg polymorphism in ADRB3 gene is associated with elite endurance performance. British 
ournal of Sports Medicine. 2011 5:1 7-9. 

En an e 

A   G TP1  
 A A

A   G TP1 an  A  a e all n ol e  n s olo al 

o esses t at a t o  en an e ab l t es  T e A  ene 

o es fo  t e beta  a ene  e e to   s n ol e  n ene  

etabol s  as ell as bo  te e at e e lat on  a at ons n t s 

ene a e been l n e  to en an e  en an e e fo an e  T e 

 ene o es fo  t e n lea  es ato  fa to  an  as also 

been l n e  to at let  e fo an e stat s  T s s elate  to ts ole 

n t e fo at on of to on a  t e a t of t e ell es ons ble 

fo  es at on an  ene  o t on  o  t e A A  ene  

n als t  t e CC a ant ten  to a e eate   a   

s a anta eo s fo  en an e e e se s  as nn n  s n  

o n  l n  an  an  tea  s o ts  T e G TP1 ene   

o es t e en e l tat one t ansfe ase P1  as also been l n e  

to eate  o e ents n  a  n es onse to ae ob  t a n n  

n t e GG an  GA a ants  To et e  t ese enes an e t o  

enet  a anta e fo  e ell n  n en an e s o ts

nhan e

1in
people

ltra

1in20
people

n e o  ossess t e TT a ant of 
t e ACT  ene  o  enet s o not 

t o  at an a anta e fo  st en t  
an  o e base  s o ts  o  a  
nee  e  ntens t es o  ol es of 
st en t es stan e t a n n  to a e e 
t e sa e le el of st en t  an  o e  as 
an n al t  a enet  a anta e  

t en t es stan e e e ses e a n 
o tant fo  st en t en n  bones  s le 

an  onne t e t ss e  e n  n  
s  an  o n  at let  e fo an e  

A  to a t ate n st en t es stan e 
t a n n  at least t o a s e  ee

TT

o r potential to e el in 
power sports is t pi al

T al

ase  on o  A  o  en an e otent al s t al  

o  a  nee  e  le els of t a n n  to t a n o e to 

a e e t e sa e le el of a o as la  tness as an 

n al t  a enet  a anta e  o  an e e  o  

basel ne en an e a t t  e o en at on s o tl ne  

n t e P s al A t t  se t on of t s e o t  o  

eta le  t a n n  e o en at ons a e s o t s e  an  

s o l  be e e e  t  o  oa  o  t a ne

CC
TT
CA
AG

o r en ran e potential is 
t pi al

T al



T E   P CA  ACT T   |  PAGE 

l at ons

Pa n 

C T
T e Cate ol et lt ansfe ase C T  ene s n ol e  n at a s 
n t e bo  t at o ess a n s nals  e a se of t s  esea e s 
a e st e  o  a at ons n t s ene an a t o  e e t on of 
a n  t es s o  t at t e C T ene s a s n ant e to  of a n 

tole an e  e all  n als t  t e GG o  GA a ant ten  to 
e e en e less a n o a e  to t ose t  t e AA a ant

Pa n s an n leasant feel n  t e e  b  t e ne o s 
s ste  t at an be l  to se e e  an  at letes a e often 
e ose  to bot  a te an  on  a n t o   
ntens t  t a n n  as ell as e o e  f o  ea  t a n n  
Pa n tole an e efe s to t e a  a o nt of a n t at 
so eone an t stan  Pa n t es ol  efe s to t e o nt 

e e o  be n to feel a n t at a ses s o fo t to 
t e e tent t at t be o es f lt fo  o  to t stan  
o  ont n e to e e se o  t a n at a e ta n ntens t  e 
to an ntole able le el of s o fo t  T e e a e s bstant al 

ffe en es n t e a  o  t e e ee to  eo le feel 
a n  e all  en ten  to a e e  a n tole an es t an 
o en  esea  no  s o s t at a at ons n t e C T 
ene also a t o  e feel an  e e e a n

 Zubieta et al. COMT val sup15 met genotype affects -Opioid Neurotransmitter Responses to a Pain Stressor. Sci. 
2003 299:12 0-12 3.
Tammim ki A, M nnist  PT. Catechol-O-methyltransferase gene polymorphism and chronic human pain: a systematic 
review and meta-analysis. Pharmacogenet Genomics. 2012 22 9 :673-91.
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Gene a e

es onse a ant o  a ant

C T s4

GG o  GA
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l at ons

A lles Ten on 
n

C A1
T e C A1 ene e ts t e bo  to o e a ote n alle  olla en 
al a 1  a n   la s an o tant ole n t e eat on of 
olla en  Colla en s t e ote n t at s se  to a e onne t e t ss es 

n t e bo  e a se of t e C A1 ene s ole n t e eat on of 
onne t e t ss e  s ent sts a e st e  t e l n  bet een t s ene an  

A lles ten on n  s  t s no  n e stoo  t at n als t  t e 
CT o  TT a ant of C A1 a e a e  s  fo  e elo n  an A lles 
ten on n  

o  A lles ten on sta ts at t e bones n o  eels 
an  ont n es  to o  alf s les  t s one of t e 
la est an  st on est ten ons n t e an bo  T s 
ten on es o  t e ab l t  to o nt o  toes an  e
ten  o  foot  nfo t natel  n es to t e A lles 
ten on a e o on  T e  t all  a se f o  t a n n  
e e ses t at e e a s en s e of ene  s  
as l o et  t a n n  an  ll s nt n  an  a e o e 
o on n at letes o a e  to t e ene al o

lat on  to s of an A lles ten on n  n l e 
e t e e a n  ten e ness  s ell n  o  st ffness alon  
t e ba  of o  foot an  abo e o  eel  o  s  of 

e elo n  an A lles ten on n  e en s n a t on 
t e C A1 ene
 September AV et al. Variants within the COL5A1 gene are associated with Achilles tendinopathy in two popula-

tions. Brit  Sport Med. 2009 3:357 365.

o  s

Gene a e

s  a ant o  a ant

C A1 s1

CT o  TT

o  es lts

People with
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n e o  ossess t e CC a ant of 
t e C A1 ene  o  a e a t al 
s  of e elo n  an A lles ten on 

n  To e ease o  s  be n f l 
of e e ses e n  a s e of ene  
o  o e e tens on of t s ten on t o  
e ta n e e ses s  as l o et s 

an  ll nn n  P e ent e eas es 
also n l e a t onal st et n  of o  
alf s les an  n eas n  t e at on 

of o  a   an  ool o n n  
e e se sess ons

CC

o  ha e a t pi al risk or 
hilles ten on in r

T al

n e o  ossess t e GG o  GA a ant of 

t e C T ene  o  a e en an e  a n 

tole an e   an be bene al fo  t a n n  

an  e fo an e  To n ease o  a n 

tole an e e en f t e  t  a t n  ee  

b eat n  an  an n  ne at e t o ts to 

os t e t o ts en o  a e n e o n  

a n  o  e a le  en o  a e t a n n  t  

to s ft o  fo s a a  f o  t e s o fo t 

o  a  be feel n  n o  s les  an  

fo s on o  t e ntens t  s e a n  

o  to s  o self n  o et t on  

Gett n  o self a sto e  to feel n s of 

s o fo t b  s n  o self n  o  

t a n n  sess ons o e often a  el  o  to 

e ease a n e e t on o e  t e

GA

o  ha e a hei htene  pain 
toleran e

En an e



PAGE 4

nte nat onal en e 
A so  oa
A e  El o e  P  

 A e  El o e  s t e o n e  of t eno  n  an  se es as t e P es ent an  C ef ent  f e  
e also se es as C a  of t eno s nte nat onal en e A so  oa  A   ons sts of e  o n on 

lea e s n t e el  of n t eno s   El o e  obta ne  s P  f o  t e n e s t  of To onto an  o lete  
a ost o to al fello s  at t e a a  ool of P bl  ealt  e entl  ol s a Cana a esea  C a  n 

t eno s at t e n e s t  of To onto an  se es on ealt  Cana a s en e A so  oa   El o e  
as bl s e  n t e to  s ent  an  e al o nals t  o e t an 1  ee e e e  bl at ons an  as en 
o e t an 1  n te  tal s a o n  t e o l  e s on t e e to al boa  of  o nals  an  as se e  as an e e t 

e e e  fo  o e t an  ffe ent s ent  an  e al o nals an  1  esea  ant n  a en es  e as been a 
e be  of nte nat onal e e t a so  anels an  s ent  a so  boa s of se e al o an at ons  

a  Castle  P  
a  Castle s P ofesso  an  C a  of nno at on n t e fe en es at t e n e s t  of E nb  s esea  

fo ses on so al as e ts of l fe s en e nno at on n l n  e o at  en a e ent  e lat on an  o e nan e  
an  ntelle t al o e t  an  no le e ana e ent  P of  Castle s a o l eno ne  e e t on t e so al  et al 
an  le al as e ts of n t eno s  e s a t o  of a boo  ent tle  en e  o et  an  t e e a et  
T e o t n t es an  C allen es of t eno s  an  as bl s e  e tens el  on t e so al ens ons of 
s en e  te nolo  an  nno at on  P of  Castle as el  se e al a o  esea  a a s an  as ons e able 
e e en e lea n  st ate  esea  n t at es an  esea  o e t ana e ent  P of  Castle as ons lte  el  
to o e n ent an  n st  on ss es s  as t e a t of nat onal te nolo  t ansfe  ol es an  o a s  
ntelle t al o e t  an  no le e ana e ent st ate es  an  t e ole of non s ent  ons e at ons n t e 
e lat on of s en e an  te nolo  

nnette  e son  P l  on   
 nn e son s P o a  ea e  of t eno s e  ealan  e obta ne  e  P l  f o  fo  

n e s t  o n  on A a a e an  e a  Afte  e  et n to e  ealan  s e be an o n  as a t of t e 
A lan  Can e  o et  esea  Cent e  s n  ta en t  test n  as a e to  of a no enes s  n  
s e too  on a  ole as ea  of a ne  s l ne of t t on at T e n e s t  of A lan  e as e entl  
been n est at n  t e nte la  bet een enes an  et n t e e elo ent of on  sease  t  a t la  fo s 
on n a ato  o el sease  As P o a  ea e  of t eno s e  ealan  s e s o n  t  a an e of 
ot e s to b n  n t eno s tools to t e e  ealan  s en e s ene  e as s e se  o e t an  st ents 
an  as o e t an  ee  e e e  bl at ons   e son se es as one of t e ana n  E to s fo  tat on 

esea  n a ental an  ole la  e an s s of tat on  as ell as on t e E to al oa s of se e al ot e  
a o  o nals  

 e Ge an  P  
e Ge an s t e e to  of t e oo s fo  ealt  nst t te at t e n e s t  of Cal fo n a a s  an  s P ofesso  

of oo  en e an  Te nolo  tt ff a s e   Ge an e e e  s P  f o  Co nell n e s t  an  
o ne  t e fa lt  at t e n e s t  of Cal fo n a a s  n 1  n 1  e as na e  t e st o n E  nsella 
En o e  C a  n oo  t t on an  ealt  s esea  nte ests n e sonal e  n t t on n l e t e st t e 
an  f n t on of eta  l s  t e ole of l  o onents n foo  an  ealt  an  t e a l at on of etabol  
assess ent to e sonal n  et an  ealt   Ge an as bl s e  o e t an  a e s an  ol s a n be  of 

atents elate  to a o s te nolo es an  a l at ons of b oa t e foo  o onents  T e esea  
a t les f o  s lab an  n t e to   ost te  n t e el  
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a  en ns    P
 en ns ea ne  s  an  P  at fo  n e s t  an  s entl  a P ofesso  n bot  t e e a t ents 

of e ne an  t t onal en es at t e n e s t  of To onto  e s also a staff s an n t e s on of 
En o nolo  an  etabol s  an  t e e to  of t e Cl n al t t on an  s  a to  o at on Cente  t  

ael s os tal   en ns as bl s e  o e   ee  e e e  a t les an  en n e s of n te  tal s 
a o n  t e o l  e as se e  on n e o s nte nat onal o ttees to set el nes fo  t e t eat ent of 

abetes an  ost e entl  on t e ne  o nt n te  tates Cana a  s ste  As  of t e at onal A a e  of 
en es  s tea  as t e st to e ne an  e lo e t e on e t of t e l e  n e  of foo s an  e onst ate 

t e b ea t  of etabol  effe ts of s o s sol ble be  e as e e e  an  nat onal an  nte nat onal a a s n 
e o n t on of s ont b t on to n t t on esea   en ns entl  ol s a Cana a esea  C a  n t t on 

an  etabol s

ose o as  P  
ose  o as s P ofesso  of t t on an  e to  of t e t eno s abo ato  at t e n te  tates 
e a t ent of A lt e  an t t on esea  Cente  on A n  at T fts n e s t  n oston  Afte  obta n n  
s P  f o  t e n e s t  of a a o a  a n  e o lete  ost o to al o  at a a  T an  T fts n e s t  
 o as  a o  esea  nte ests fo s on t e enet  fa to s e s os n  to a o as la  sease an  t e  

nte a t on t  en on ental fa to s   o as as bl s e   a t les n ee  e e e  o nals  an  tten 
n e o s e e s an  e te   boo s on n t eno s  e as been an n te  s ea e  at n e s of nte nat onal 

eet n s all o e  t e o l  an  s entl  a e be  of t e nst t te of e ne s oo  an  t t on oa  
at onal A a e es  e se es as E to  fo  C ent n on n olo  Genet s e t on  an  on t e E to al 
oa  of n e o s o nals   o as s a e be  of ono  of t e an s  o et  of At e os le os s an  as 

e e e  ot e  a a s fo  s ont b t ons to t e el  of n t eno s  

en an en  P  
 en an en s e to  of t e t eno s an sat on G  an  P n al ent st at T  one of 

t e la est n e en ent esea  o an sat ons n t e a ea of n t t on o l e  e s also e to  of t e T  
s ste s b olo  o a  an  lea n  t e a t t es on n t eno s  n t t onal s ste s b olo  e sonal e  
ealt  an  e sonal e  e ne  s esea  a l es s ste s b olo  to etabol  ealt  an  etabol  sease  

fo s n  on n e stan n  all ele ant o esses n ol e  n a nta n n  o t al ealt  an  a s n  s e  sease 
s b enot es  e elo n  ne  b o a e s an  t eat ent st ate es  

an  G est    C C  P
an  G est s a e ste e  et t an s o t  e t e  e sonal t a ne  an  a e t e  st en t  an  on t on n  

s e al st  an  s e as been o n  n ate a t e n t s el  fo  t o e a es  e s entl  o let n  e  
o to al esea  n t e a ea of n t eno s an  at let  e fo an e at t e n e s t  of To onto  e o lete  
e   n a lt e an  etet s  an  e   n n t t onal s en es t  a s o t fo s at t e n e s t  of t s  

Col b a  e as bl s e  e  esea  n to  o nals  esente  at nte nat onal eet n s an  as en o ens 
of n te  tal s a o n  t e o l  s G est s a lobal ons ltant to ofess onal an  a ate  at letes an  tea s  

e as t e ea  et t an at bot  t e an o e  1  l s an  t e To onto 1  Pan A  a es  an  se e  
as a ons ltant to a a et  of nte nat onal at letes n e a at on fo  t e o  14 an  o 1  l s  e 

as also n ol e  n eat n  ast n t t on el nes fo  at letes fo  t e nte nat onal l  Co ttee  



T s e o t s fo  nfo at on oses onl  an  s not nten e  to be se  as e al a e  T e a e n t s e o t s not nten e  to t eat  a nose o  e 
an  e al on t on o  sease  t s nten e  fo  ene al ealt  an  ellness oses onl  an  s not s e  to l ents o e e a s e  n t t on a e lan 
base  on a e ta n sease o  on t on   Cl ents t  e al on t ons s o l  not an e o  sto  t e  e at ons o  e al a e t o t ons lt n  t  t e  

s an st  T e a e n t s e o t s not nten e  fo  l en o  fo  o en o a e e nant o  n s n  T e t eno  ealt  an  ellness anel as not 
been lea e  o  a o e  b  t e n te  tates oo  an   A n st at on  f o  a e an  est ons  lease as  o  ealt a e o e  o  onta t s at nfo
n t eno o  o  Te s of se an  P a  nfo at on lease s t o  ebs te at n t eno o  


