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/ello CaYolPne! 

5\tYPNenoTP_ Ps WleaseK to WYo]PKe `o\ ^PtO `o\Y PeYsonalPaeK :WoYt 5\tYPtPon anK 
PeYfoYTanJe 9eWoYt baseK on `o\Y PnKP]PK\al NenetPJ WYoǋle� @o\Y YeJoTTenKatPons aYe 
baseK on tOe Tost J\YYent e]PKenJe�baseK sJPentPǋJ YeseaYJO tOat Oas been W\blPsOeK 
Pn WeeY�Ye]Pe^eK Qo\Ynals anK Ye]Pe^eK b` o\Y teaT of ^oYlK�Yeno^neK e_WeYts Pn tOe 
ǋelK of n\tYPNenoTPJs� 

6\Y laboYatoY` Oas \seK state�of�tOe�aYt NenetPJ testPnN WYoJeK\Yes to anal`ae tOe +5A 
fYoT `o\Y salP]a saTWle� >e anal`aeK `o\Y NenetPJ JoKe to KeteYTPne Oo^ `o\Y Nenes 
Jan Pnǌ\enJe YeJoTTenKatPons YelateK to ^ePNOt TanaNeTent� boK` JoTWosPtPon� 
n\tYPent TetabolPsT anK YeX\PYeTents� JaYKPoTetabolPJ OealtO� fooK PntoleYanJes� eatPnN 
OabPts� ]aYPo\s WeYfoYTanJe�YelateK eleTents anK PnQ\Y` YPsR� )aseK on tOese Yes\lts� 
^e Ke]eloWeK a seYPes of n\tYPtPon anK WeYfoYTanJe�YelateK YeJoTTenKatPons tOat aYe 
alPNneK ^PtO `o\Y NenetPJ WYoǋle� As ne^ KPsJo]eYPes Pn tOe ǋelK of n\tYPNenoTPJs aYe 
TaKe� `o\ ^Pll Oa]e tOe oWWoYt\nPt` to aJJess tOPs PnfoYTatPon to f\YtOeY ǋne�t\ne `o\Y 
WeYsonalPaeK n\tYPtPon anK tYaPnPnN Wlan�

@o\ anK `o\Y OealtOJaYe oY ǋtness WYofessPonal Jan no^ \se tOe WeYsonalPaeK 
YeJoTTenKatPons JontaPneK Pn tOPs YeWoYt to OelW `o\ JYeate a Wlan tOat ^Pll oWtPTPae 
KPetaY` anK otOeY WeYfoYTanJe�YelateK stYateNPes foY aJOPe]PnN atOletPJ e_JellenJe anK 
Ta_PTPaPnN `o\Y NenetPJ WotentPal� 0n tOPs ^a �̀ `o\ Jan JYeate a Wlan to Ta_PTPae `o\Y 
NenetPJ WotentPal to NP]e `o\ an eKNe abo]e tOe JoTWetPtPon b` staYtPnN to eat anK tYaPn 
aJJoYKPnN to `o\Y Nenes� 
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:\TTaY` of 9es\lts >ePNOt 4anaNeTent anK )oK` CoTWosPtPon

Dietary/
Fitness  

Component

Gene,  
rs Number

Response 
Variant 

Your  
Variant

Your  
Response

Recommendations

Energy Balance
<CP1� 

Ys1���� �
GG oY GA GA +PTPnPsOeK

APT foY an eneYN` KeǋJPt of ��� JaloYPes�Ka` fYoT `o\Y 
JalJ\lateK eneYN` neeKs foY ^ePNOt loss�

Physical Activity
-T6� 

Ys  � �� 
AA TA T̀ WPJal

APT foY 1�� TPn�^eeR of JaYKPo anK at least � Ka`s�
^eeR of T\sJle�stYenNtOenPnN aJtP]PtPes�

Protein
-T6� 

Ys  � �� 
AA TA T̀ WPJal

Cons\Te ������ of eneYN` fYoT WYotePn oY 1���1�4 N 
WYotePn�RN boK` ^ePNOt�

Total Fat
TC-�3�� 

Ys� ��14�
TT CC T̀ WPJal Cons\Te ������ of eneYN` fYoT fat�

Saturated and  
Unsaturated Fat

-T6� 
Ys  � �� 

TA oY AA TA EnOanJeK
3PTPt PntaRe of sat\YateK fat to no ToYe tOan 1�� 
of eneYN �̀ Cons\Te at least �� of eneYN` fYoT 
Wol`\nsat\YateK fat�

Monounsaturated 
Fat

PPA9γ�� 
Ys1��1���

GG oY GC CC T̀ WPJal APT foY a balanJe of sat\YateK� Tono\nsat\YateK anK 
Wol`\nsat\YateK fats to Teet `o\Y total KaPl` fat PntaRe�

EatPnN /abPts

Dietary  
Component

Gene,  
rs Number

Risk  
Variant 

Your  
Variant

Your
Risk/Response

Recommendations

Fat Taste  
Perception

C+��� 
Ys1��1���

GG oY GA AA T̀ WPJal @o\Y abPlPt` to sense tOe fatt` taste of fooKs Ps t`WPJal�

Sugar Preference
G3<T�� Ys�4��

CT oY TT CT Ele]ateK @o\ Oa]e a OPNO WYefeYenJe foY s\NaY�

Eating Between 
Meals

4C49� 
Ys1�����1�

CC oY CT TT T̀ WPJal @o\Y tenKenJ` to eat bet^een Teals Ps t`WPJal�

Starch
A4@1� 

Ys4�44���
AA AT T̀ WPJal @o\Y abPlPt` to TetabolPae staYJO Ps t`WPJal�

CaYKPoTetabolPJ /ealtO

Dietary  
Component

Gene,  
rs Number

Risk  
Variant 

Your 
Variant

Your  
Risk

Recommendations

Caffeine
C@P1A�� 

Ys�4�����
GA oY AA AA Ele]ateK 3PTPt JaffePne PntaRe to ��� TN�Ka �̀

Whole Grains
TC-�3�� 

Ys1�������
TT oY GT GT Ele]ateK Cons\Te Tost NYaPn WYoK\Jts as ^Oole NYaPns�

Sodium ACE� Ys4�4� GA oY AA AA Ele]ateK 3PTPt soKP\T PntaRe to 1��� TN�Ka �̀

Omega-3 Fat
56:�� 

Ys1�   ��
TT oY GT GG T̀ WPJal

Cons\Te bet^een ������� TN WeY Ka` of oTeNa�� 
fat�

Saturated Fat
AP6A�� 
Ys����

CC TC T̀ WPJal
3PTPt PntaRe of sat\YateK fat to no ToYe tOan 1�� of 
eneYN �̀

-ooK 0ntoleYanJes

Dietary
Component

Gene,  
rs Number

Risk  
Variant 

Your  
Variant

Your  
Risk

Recommendations

Lactose 
4C4�� 

Ys4 �����
CC oY CT CT

:lPNOtl` 
Ele]ateK

3PTPt KaPY` PntaRe�

Gluten 

/3A� 
Ys�� �1��

AlNoYPtOT

GT

4eKP\T 4eKP\T YPsR foY Nl\ten PntoleYanJe�

/3A� 
Ys������� 

TT

/3A� 
Ys�1����� 

CT

/3A� 
Ys4�� ��4 

GG

/3A� 
Ys�4�41�� 

TT

/3A� 
Ys4�1����

AA

5\tYPent 4etabolPsT

Dietary
Component

Gene, rs 
Number

Risk Variant
Your 

Variant
Your Risk Recommendations

Vitamin A
)C461� 

Ys11�4�4��
GG GG Ele]ateK -oJ\s on Jons\TPnN WYe�foYTeK so\YJes of ]PtaTPn A�

Vitamin B12

-<T�� 
Ys��1���

 GG oY GA GA Ele]ateK
-oJ\s on Jons\TPnN bPoa]aPlable so\YJes of ]PtaTPn 
)1��

Vitamin C
G:TT1� 

Ys�������
+el 0ns T̀ WPJal 4eet tOe 9+A foY ]PtaTPn C KaPl �̀

Vitamin D

C@P�91� 
Ys1��41���

AlNoYPtOT 

GA

Ele]ateK Cons\Te 1��� 0< ��� TJN� ]PtaTPn + KaPl �̀
GC� 

Ys������ 
GG

Vitamin E -�� Ys���� CT oY TT CC T̀ WPJal 4eet tOe 9+A foY ]PtaTPn E KaPl �̀

Folate
4T/-9� 

Ys1��11��
CT oY TT TT Ele]ateK 4eet tOe 9+A foY folate KaPl �̀

Iron Overload

:3C1�A1 
Ys1��4��1�

AlNoYPtOT

CC

3o^
-ollo^ tOe YeJoTTenKatPons WYo]PKeK Pn tOe 3o^ 0Yon 
:tat\s seJtPon�

/-E 
Ys1������ GG

/-E 
Ys1�   4�

CC

Low Iron Status

T4P9::� 
Ys4������

AlNoYPtOT

GA

Ele]ateK
4eet tOe 9+A foY PYon anK Jons\Te so\YJes of ]PtaTPn 
C ^PtO PYon�YPJO fooKs�

CAT-9� 
Ys������4

AAT- 
Ys��11�4�

Calcium
GC� Ys��41

AlNoYPtOT
TG

Ele]ateK Cons\Te 1���TN of JalJP\T KaPl �̀
GC� Ys4��� CA
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TOe :JPenJe )eOPnK 5\tYPNenoTP_
One man’s food is another man’s poison - Lucretius

5\tYPtPon Ps a Re` faJtoY tOat JontYPb\tes to s\JJess Pn sWoYt� TOe fooKs� ǌ\PKs anK s\WWleTents `o\ JOoose 
Pn tYaPnPnN anK JoTWetPtPon ^Pll PTWaJt `o\Y WeYfoYTanJe� aKaWtatPons to tYaPnPnN� boK` JoTWosPtPon� anK 
YPsR of Pllness oY PnQ\Y �̀ >OetOeY `o\ƬYe a ^eeRenK ^aYYPoY oY an 6l`TWPan� Pn JoTWetPtP]e sWoYts an atOleteƬs 
n\tYPtPonal stYateNPes aYe ]Ptal to atOletPJ s\JJess� +PetaY` anK s\WWleTent stYateNPes Pn botO tYaPnPnN anK 
JoTWetPtPon sOo\lK be PnKP]PK\all` assesseK anK N\PKeK� 2no^PnN abo\t `o\Y Nenes anK follo^PnN taPloYeK 
sWoYt n\tYPtPon N\PKelPnes alPNneK ^PtO `o\Y WeYsonal NenetPJ WYoǋle Jan assPst `o\ Pn oWtPTPaPnN atOletPJ 
WeYfoYTanJe�

6]eY tOe Wast KeJaKe� tOeYe Oas been NYo^PnN YeJoNnPtPon of tOe PTWoYtanJe of Oo^ Nenes Pnǌ\enJe o\Y 
n\tYPtPonal stat\s� ^OPJO KPYeJtl` PTWaJts o\Y OealtO anK WeYfoYTanJe� TOe O\Tan NenoTe JonsPsts of abo\t 
������ Nenes anK ]PYt\all` all Jan e_Pst Pn KPffeYent foYTs� TOe ]aYPatPons Pn o\Y Nenes TaRe \s \nPX\e fYoT 
one anotOeY� GenetPJ ]aYPatPon KeteYTPnes not onl` tOe JoloY of o\Y e`es anK OaPY� b\t Oo^ ^e TetabolPae 
anK \tPlPae tOe fooKs� n\tYPents anK s\WWleTents ^e PnNest� 5\tYPNenoTPJs Ps tOe sJPenJe tOat aWWlPes 
NenoTPJ PnfoYTatPon anK aK]anJeK teJOnoloNPes to \nJo]eY tOe YelatPonsOPW bet^een Nenes� n\tYPtPon anK 
O\Tan OealtO� :WoYt 5\tYPNenoTPJs taRes tOPs a steW f\YtOeY anK aPTs to OelW atOletes NaPn an eKNe Pn 
tYaPnPnN anK JoTWetPtPon b` Ta_PTPaPnN tOePY NenetPJ WotentPal� TOe teYT n\tYPNenoTPJs YefeYs to botO tOe 
st\K` of Oo^ tOe fooK� be]eYaNes anK s\WWleTents ^e Jons\Te affeJts o\Y Nenes anK Oo^ o\Y Nenes Jan 
Pnǌ\enJe o\Y boK`Ƭs YesWonse to ^Oat ^e Jons\Te�

+PffeYent ]eYsPons of a Nene Jan TaRe \s YesWonK KPffeYentl` to JeYtaPn JoTWonents Pn fooK s\JO as tOe 
laJtose Pn TPlR� tOe Nl\ten Pn bYeaK� tOe JaffePne Pn Joffee� alonN ^PtO tOe JaYboO`KYates� fats� WYotePns 
]PtaTPns anK TPneYals fo\nK Pn ]aYPo\s fooKs�  >e aYe all faTPlPaY ^PtO WeoWle ^Oo aYe laJtose PntoleYant 
oY Jannot eat Nl\ten� TOese KPffeYenJes bet^een PnKP]PK\als Jan be e_WlaPneK b` Nene ]aYPatPons ^PtOPn 
tOe WoW\latPon� TOYo\NO KeJaKes of sJPenJe anK YeseaYJO ^e Oa]e leaYneK tOat NenetPJ ]aYPatPons Pn tOe 
WoW\latPon anK bet^een PnKP]PK\als affeJt a ^PKe ]aYPet` of YesWonses to Re` JoTWonents of tOe O\Tan KPet� 
-oY PnstanJe� soTe PnKP]PK\als Ta` NaPn OealtO� boK` JoTWosPtPon oY WeYfoYTanJe beneǋts fYoT lPTPtPnN tOePY 
Jons\TWtPon of JaffePne oY sat\YateK fat oY PnJYeasPnN tOePY PntaRe of ]PtaTPn + oY WYotePn� ^OPle otOeYs Jan 
follo^ tOe NeneYal YeJoTTenKatPon foY ePtOeY oY botO� @o\Y best WeYfoYTanJe KPet KeWenKs on tOe sWeJPǋJ 
]aYPants `o\ Oa]e foY tOese n\tYPent�YelateK Nenes� <nKeYstanKPnN `o\Y NenetPJ WYoǋle anK Pts PTWlPJatPons 
on `o\Y \nPX\e YesWonse to tOe fooKs� s\WWleTents anK be]eYaNes `o\ Jons\Te� ^Pll WYo]PKe `o\ ^PtO tOe 
tools neeKeK to aKoWt tOe best KPetaY` stYateNPes foY oWtPTal atOletPJ WeYfoYTanJe� 

TOe sJPenJe of Oo^ sWeJPǋJ Nenes JOanNe Oo^ ^e YesWonK to KPetaY` JoTWonents enable \s to \se 
n\tYPtPon to Pts f\llest WotentPal to oWtPTPae atOletPJ WeYfoYTanJe� TOese WeYsonalPaeK KPets Jan enOanJe an 
PnKP]PK\alƬs n\tYPtPonal stat\s anK eTWo^eY tOeT to betteY foJ\s on tOe n\tYPtPon tOe` neeK to s\WWoYt oWtPTal 
OealtO anK WeYfoYTanJe� GeneYal KPetaY` YeJoTTenKatPons oY tOe one�sPae�ǋts�all aWWYoaJO to n\tYPtPonal 
aK]PJe ^Pll lPTPt PnKP]PK\als fYoT YeaJOPnN tOePY f\ll NenetPJ WotentPal� )` taPloYPnN an atOleteƬs n\tYPtPonal neeKs 
to tOePY NenetPJ WYoǋle� tOe beneǋts of n\tYPtPon foY oWtPTal OealtO anK atOletPJ WeYfoYTanJe Jan be Ta_PTPaeK�

-Ptness anK PO`sPJal AJtP]Pt`

Fitness  
Component

Gene ,
rs Number

Response/
Risk Variant

Your 
Variant

Your Response
/Risk

Implications

Motivation to 
Exercise

)+5-� Ys���� AA oY AG AA EnOanJeK
@o\ Oa]e an enOanJeK Pnnate TotP]atPon to 
e_eYJPse�

Exercise
Behavior

C@P1 A1� 
Ys�4��1��

AlNoYPtOT

GG

T̀ WPJal
@o\ Oa]e a t`WPJal lPRelPOooK of enNaNPnN Pn 
WO`sPJal aJtP]Pt �̀3EP9� 

Ys1�4�����
GT

Power and 
Strength

ACT5�� 
Ys1�1��� 

TC oY CC TT T̀ WPJal @o\Y WotentPal to e_Jel Pn Wo^eY sWoYts Ps t`WPJal�

Endurance

A+9)�� 
Ys4  4

AlNoYPtOT

TT

T̀ WPJal @o\Y enK\YanJe WotentPal Ps t`WPJal�

59-�� 
Ys1�� 4 ��

CA

G:TP1� 
Ys1� �

AG

5-0A�A:�� 
Ys1����1�

CC

Pain C64T� Ys4��� GG oY GA GA EnOanJeK @o\ Oa]e a OePNOteneK WaPn toleYanJe�

Achilles  
Tendon Injury

C63�A1� 
Ys1����

CT oY TT CC T̀ WPJal
@o\ Oa]e a t`WPJal YPsR foY AJOPlles tenKon PnQ\Y �̀
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9eJoTTenKatPon

)C461
)eta�JaYotene Tono�o_`Nenase 1 �)C461� Ps an ena`Te 
tOat Wla`s a Re` Yole Pn tOe Jon]eYsPon of beta�JaYotene Pnto 
tOe aJtP]e foYT of ]PtaTPn A� )eta�JaYotene Ps tOe Wlant foYT 
of ]PtaTPn A� 0nKP]PK\als ^Oo Wossess tOe GG ]eYsPon of tOe 
)C461 Nene aYe PnefǋJPent at Jon]eYtPnN beta�JaYotene Pnto tOe 
aJtP]e foYT of ]PtaTPn A� TOese PnKP]PK\als neeK to ens\Ye tOe` 
aYe Jons\TPnN aKeX\ate aTo\nts of ]PtaTPn A� WaYtPJ\laYl` WYe�
foYTeK ]PtaTPn A� 

=PtaTPn A Ps a fat�sol\ble ]PtaTPn tOat Ps PTWoYtant foY e`e OealtO 
anK ]PsPon� tO\s Wla`PnN a Yole Pn oWtPTPaPnN OanK�e`e JooYKPna�
tPon anK ]Ps\al WYeJPsPon� ^OPJO aYe Re` KeteYTPnants of WeYfoY�
TanJe Pn Tan` sWoYts� =PtaTPn A also JontYPb\tes to a stYonN 
PTT\ne s`steT to s\WWoYt an atOleteƬs KeTanKPnN tYaPnPnN 
anK JoTWetPtPon sJOeK\le� )eta�JaYotene Ps a WYeJ\YsoY of 
aJtP]e ]PtaTPn A anK Ps an antPo_PKant fo\nK Pn JeYtaPn fY\Pts anK 
]eNetables tOat aYe oYanNe�YeK Pn JoloY� )eta�JaYotene Jan be 
Jon]eYteK to WYe�foYTeK ]PtaTPn A �YetPnol� Pn tOe boK` to e_eYt 
Pts bPoloNPJal f\nJtPons� 9eseaYJO sOo^s tOat PnKP]PK\als ^PtO 
tOe GG ]eYsPon of tOe )C461 Nene aYe PnefǋJPent at Jon]eYtPnN 
beta�JaYotene to aJtP]e ]PtaTPn A�� TOese PnKP]PK\als aYe Jon�
sPKeYeK lo^ YesWonKeYs to KPetaY` beta�JaYotene so Jons\TPnN 
eno\NO aJtP]e ]PtaTPn A Jan OelW ens\Ye JPYJ\latPnN le]els of 
aJtP]e ]PtaTPn A aYe aKeX\ate to s\WWoYt ]PsPon� PTT\nPt` anK 
YeWYoK\JtP]e f\nJtPons�
� Lieta G et al. Single nucleotide polymorphisms upstream from the E-carotene 15,15Ƭ-monoxygenase gene inǌuence provita-
min A conversion efǋciency in female volunteers. 1ournal of Nutrition. 2012"1�2:161S-5S.

=PtaTPn A  
�)eta�CaYotene�

:o\YJes of =PtaTPn A

People with
Risk Variant

1in5

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

)C461 Ys11�4�4��

GG

@o\Y 9es\lts

9eJoTTenKatPon

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

-<T� Ys��1���

GG oY GA

@o\Y 9es\lts

People with
Risk Variant

1in2

=PtaTPn )1�

-<T�
TOe f\Jos`ltYansfeYase � �-<T�� ena`Te Ps enJoKeK b` tOe 
f\Jos`ltYansfeYase � Nene anK Ps Pn]ol]eK Pn ]PtaTPn )1� absoYWtPon anK 
tYansWoYt bet^een Jells� =aYPants of tOPs Nene Oa]e been lPnReK to lo^ 
blooK le]els of ]PtaTPn )1� esWeJPall` ^Oen Jons\TPnN a ]eNetaYPan 
KPet� /o^e]eY� foY PnKP]PK\als ^PtO tOe YPsR ]aYPant� Jons\TPnN aKeX\ate 
]PtaTPn )1� Jan OelW YeK\Je tOe YPsR of ]PtaTPn )1� KeǋJPenJ �̀ 

=PtaTPn )1� �J`anoJobalaTPn� Ps PTWoYtant foY noYTal 
bYaPn anK neY]o\s s`steT f\nJtPonPnN� =PtaTPn )1� Ps also 
essentPal Pn tOe WYoK\JtPon of OealtO` YeK blooK Jells� anK 
]PtaTPn )1� KeǋJPenJ` Ta` WotentPall` Ja\se TeNaloblastPJ 
anaeTPa� TOPs JonKPtPon Yes\lts Pn tOe WYoK\JtPon of laYNeY 
tOan noYTal YeK blooK Jells ^OPJO Jannot WYo]PKe o_`Nen 
to Jells as efǋJPentl �̀ anK tOeYefoYe YeK\Jes tOe o_`Nen�
JaYY`PnN JaWaJPt` of tOe blooK� Yes\ltPnN Pn ^eaRness� 
fatPN\e� anK a YeK\JtPon Pn aeYobPJ WeYfoYTanJe� )ePnN 
KeǋJPent Pn ]PtaTPn )1� Ps also assoJPateK ^PtO WalloY �Wale 
sRPn� anK PYYPtabPlPt �̀ 9eseaYJO sOo^s tOat soTe PnKP]PK\als 
aYe at a NYeateY YPsR tOan otOeYs foY ]PtaTPn )1� KeǋJPenJ` 
baseK on tOe -<T� Nene�� :PnJe anPTal WYoK\Jts aYe 
tOe WYPTaY` so\YJes of ]PtaTPn )1�� PnKP]PK\als follo^PnN a 
]eNetaYPan KPet aYe at an e]en NYeateY YPsR of ]PtaTPn )1� 
KeǋJPenJ �̀ 

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

:o\YJes of =PtaTPn )1�
 Amount (mJg)

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

Fortiǋed soy beverage �1 cup� 2.2

Atlantic salmon �75g� 2.1

Lamb �75g� 1.7

Soy ƫburgerƬ patty �1� 1.7

Eggs, hard boiled �2� 1.1

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs anK OttW!��n\tYPtPonKata�self�JoT:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs 
anK +PetPtPans of CanaKa -ooK :o\YJes of =PtaTPn A

/PgO Pn 
7YLMoYmLK 
=PtHmPn A

Amount 
(mJg 9A,)

Pumpkin, canned �1/2 cup� 1010

Carrots, cooked �1/2 cup� 650

Sweet potato, boiled without skin �1/2 medium� 600

Blueǋn tuna �75g� P 530

Spinach, boiled �1/2 cup� 500

Butternut sXuash �1/2 cup� �10

Goat cheese, hard �50g� P 2�0

Eggs �2 large� P 220

Mackerel �75g� P 190

GG

Ele]ateK
onS` ^hen ]itamin ( intaRe is So^

:PnJe `o\ Wossess tOe GG ]aYPant of tOe 
)C461 Nene� Pt Ps PTWoYtant foY `o\ to 
Teet tOe 9+A foY ]PtaTPn A� Cons\TPnN 
fooKs tOat aYe OPNOeY Pn WYe�foYTeK ]PtaTPn 
A Jan OelW `o\ to Teet `o\Y neeKs ToYe 
easPl �̀ TOese fooKs PnJl\Ke ǋsO� lP]eY� 
eNNs� anK KaPY` WYoK\Jts� 4eetPnN `o\Y 
YeJoTTenKatPons foY ]PtaTPn A ^Pll OelW 
to s\WWoYt OealtO` PTT\nPt �̀ ]PsPon� anK 
YeWYoK\JtP]e OealtO� 0t ^Pll also aJt as an 
antPo_PKant ^Oen Jons\TeK Pn tOe foYT 
of beta�JaYotene �Wlant�so\YJes�� >oTen 
sOo\lK aPT foY ��� TJN 9AE�Ka` anK Ten 
sOo\lK aPT foY  �� TJN 9AE�Ka �̀

-oJ\s on Jons\TinN pre�
MorTeK so\rJes oM ]itaTin (�

:PnJe `o\ Wossess an ele]ateK YPsR ]aYPant 
foY ]PtaTPn )1� KeǋJPenJ �̀ `o\ sOo\lK 
aPT to Teet tOe 9+A foY ]PtaTPn )1� of 
��4 TJN KaPl �̀ @o\ sOo\lK foJ\s on eatPnN 
fooKs ^PtO a OPNO bPoa]aPlabPlPt` of ]PtaTPn 
)1� �fooKs ^PtO a foYT of ]PtaTPn )1� tOat 
`o\Y boK` \ses ToYe effeJtP]el`�� 4eat anK 
ǋsO WYoK\Jts Oa]e a OPNOeY bPoa]aPlabPlPt` 
tOan eNNs oY Wlant so\YJes of ]PtaTPn )1� 
PnJl\KPnN so` WYoK\Jts oY foYtPǋeK TPlR 
alteYnatP]es s\JO as so �̀ alTonK anK YPJe 
be]eYaNes� anK ]eNetaYPan Teat alteYnatP]es� 
0f `o\ follo^ a ]eNetaYPan oY ]eNan KPet� `o\ 
aYe at an e]en NYeateY YPsR foY ]PtaTPn )1� 
KeǋJPenJ` anK KeWenKPnN on `o\Y fooK 
JOoPJes� a s\WWleTent Ta` be ^aYYanteK�

-oJ\s on Jons\TinN 
Iioa]ailaIle so\rJes oM 
]itaTin )���

Ele]ateK
onS` ^hen ]itamin )�� intaRe is So^

GA
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9eJoTTenKatPon

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

G:TT1 0ns oY +el

+el

@o\Y 9es\lts

People with
Risk Variant

1in5

G:TT1
TOe G:TT1 Nene WYoK\Jes a WYotePn foY tOe Nl\tatOPone :�tYansfeYase 
ena`Te faTPl �̀ TOese ena`Tes Wla` a Re` Yole Pn tOe \tPlPaatPon of 
]PtaTPn C� TOe G:TT1 Nene Jan e_Pst Pn one of t^o foYTs� TOe PnseYtPon 
�Ʈ0nsƯ� foYT Ps JonsPKeYeK f\nJtPonal ^OPle tOe KeletPon �Ʈ+elƯ� foYT Ps 
not f\nJtPonal� TOe KPffeYent ]eYsPons of tOPs Nene PnteYaJt to Pnǌ\enJe 
tOe ^a` ]PtaTPn C Ps \tPlPaeK Pn tOe boK �̀ A KeletPon ]eYsPon of tOe Nene 
Yes\lts Pn a YeK\JeK abPlPt` to WYoJess ]PtaTPn C� TOPs Teans tOat WeoWle 
^Oo Wossess tOe KeletPon ]eYsPon �+el� ^Pll Oa]e lo^eY blooK le]els 
of ]PtaTPn C at a NP]en le]el of PntaRe tOan WeoWle ^Oo Wossess tOe 
PnseYtPon ]eYsPon �0ns� of tOe Nene� 

=PtaTPn C Ps a Wo^eYf\l antPo_PKant tOat Jan aPK Pn tOe YeK\J�
tPon of e_eYJPse�PnK\JeK fYee�YaKPJal WYoK\JtPon� ^OPJO Jan 
KaTaNe OealtO` tPss\es anK Ja\se WYeTat\Ye fatPN\e K\YPnN 
e_eYJPse� =PtaTPn C also aPKs Pn tOe absoYWtPon of non�OeTe 
�Wlant� PYon� anK s\WWoYts PTT\ne f\nJtPon anK tOe foYTatPon 
of JollaNen� a WYotePn \seK to TaRe sRPn� JonneJtP]e tPss\e� 
anK blooK ]essels� alonN ^PtO s\WWoYtPnN bone anK tPss\e 
YeWaPY� /o^e]eY� too T\JO ]PtaTPn C as a s\WWleTent Ta` 
PnteYfeYe ^PtO an atOleteƬs aKaWtatPons to e_eYJPse tYaPnPnN� 
9eseaYJO Oas sOo^n tOat tOe aTo\nt of ]PtaTPn C absoYbeK 
Pnto tOe blooK Jan KPffeY bet^een WeoWle e]en ^Oen tOe saTe 
aTo\nt Ps Jons\TeK� :oTe WeoWle Ko not WYoJess ]PtaTPn C 
fYoT tOe KPet as efǋJPentl` as otOeYs anK aYe at a NYeateY YPsR 
of ]PtaTPn C KeǋJPenJ �̀ T̂ o YeJent st\KPes� Oa]e sOo^n tOat 
tOe abPlPt` to WYoJess ]PtaTPn C efǋJPentl` KeWenKs on a Nene 
JalleK G:TT1�
� Cahill LE et al. Functional genetic variants of glutathione S-transferase protect against serum ascorbic acid deǋciency. 
American 1ournal of Clinical Nutrition. 2009"90:1�11-7. 
Horska A et al. Vitamin C levels in blood are inǌuenced by polymorphisms in glutathione S-transferases. European 
1ournal of Nutrition. 2011"50:�37-�6. 

=PtaTPn C

:o\YJes of =PtaTPn 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

2iwi � 1 fruit� 70

:o\YJe! TAC6 �<50CA4P�� CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +atabase

9eJoTTenKatPon

=PtaTPn +

C@P�91 
 GC 
=PtaTPn + ���O`KYo_`lase Ps tOe Re` ena`Te tOat aJtP]ates ]PtaTPn 
+ fYoT Pts WYe�foYTeK t`We� ^OPJO Ps obtaPneK tOYo\NO s\n e_Wos\Ye 
anK tOe KPet� TOPs ena`Te Ps enJoKeK b` tOe C@P�91 Nene anK a 
]aYPant of tOPs Nene Oas been assoJPateK ^PtO an PnJYeaseK YPsR of 
lo^ JPYJ\latPnN le]els of ]PtaTPn +� TOe GC Nene enJoKes tOe ]PtaTPn 
+�bPnKPnN WYotePn� ^OPJO bPnKs ]PtaTPn + anK tYansWoYts Pt to tPss\es� 
A ]aYPant Pn tOPs Nene Oas also been assoJPateK ^PtO an PnJYeaseK YPsR 
of lo^ JPYJ\latPnN le]els of ]PtaTPn +�

=PtaTPn + Ps essentPal to JalJP\T TetabolPsT anK 
PnJYeasPnN JalJP\T absoYWtPon� 3o^ le]els of ]PtaTPn + 
aYe assoJPateK ^PtO KeJYeaseK bone TPneYal KensPt` 
anK an PnJYeaseK YPsR of stYess fYaJt\Yes� =PtaTPn + 
also seeTs to Wla` an PTWoYtant Yole Pn OeaYt OealtO� 
PTT\ne f\nJtPon� ne\YoT\sJ\laY f\nJtPon� anK Ta` OelW 
Pn T\sJle YeJo]eY` anK T\sJle�b\PlKPnN K\YPnN Pntense 
tYaPnPnN� =PtaTPn + Jan be s`ntOesPaeK b` tOe sRPn fYoT 
<= lPNOt oY Pt Jan be obtaPneK fYoT tOe KPet�  =PtaTPn + 
KeǋJPenJ` Ps KPaNnoseK b` Teas\YPnN tOe Tost JoTTon 
foYT of ]PtaTPn + Pn tOe blooK� ^OPJO Ps ���O`KYo_` 
]PtaTPn +� 9eseaYJO sOo^s tOat ]aYPatPons Pn tOe C@P�91 
anK GC Nenes Jan affeJt `o\Y YPsR foY lo^ JPYJ\latPnN 
���O`KYo_` ]PtaTPn + le]els��

� Slater NA et al. Genetic Variation in CYP2R1 and GC Genes Associated With Vitamin D Deǋciency Status. 1ournal 
of Pharmacy Practice. 2015:1-6. 
Wang T1 et al. Common genetic determinants of vitamin D insufǋciency: a genome-wide association study. Lancet. 
2010"376:1�0-��.

:o\YJes of =PtaTPn +
 Amount (IU)

Sockeye salmon �75g� 6�0

Whiteǋsh �75g� ���

Sardines, canned in oil �1/2 can� 25�

Rainbow trout �75g� 192

Smoked salmon ��0g� 16�

Halibut �75g� 1��

Fortiǋed soy beverage �1 cup� 12�

Arctic char �75g� 112

Milk �1 cup� 10�

Orange juice, fortiǋed with vitamin D �1/2 cup� 50

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs 
anK CanaKPan 5\tYPent -Ple

People with
Risk Variant(s)

�in5

@o\Y 9PsR

Genes 4aYReYs

9PsR =aYPants @o\Y =aYPants

C@P�91
GC

alNoYPtOT

Ys1��41���
Ys������ 

@o\Y 9es\lts

GA
GG

Ele]ateK
onS` ^hen ]itamin + intaRe is So^

:PnJe `o\ Wossess one oY ToYe ele]ateK 

YPsR ]aYPants� `o\ aYe at an PnJYeaseK YPsR foY 

lo^ JPYJ\latPnN ]PtaTPn + le]els� so NettPnN 

eno\NO ]PtaTPn + Ps PTWoYtant� APT foY 1��� 

0< ��� TJN� ]PtaTPn + WeY Ka �̀ TOPs Jan OelW 

to TaPntaPn anK�oY PTWYo]e `o\Y bone OealtO� 

T\sJle anK bYaPn f\nJtPon� PTT\nPt �̀ anK 

OeaYt OealtO� :PnJe Pt Ta` be JOallenNPnN 

to Net eno\NO ]PtaTPn + Pn tOe KPet� 

s\WWleTentatPon Ta` be beneǋJPal� +o not 

e_JeeK ���� 0< ��� TJN� WeY Ka` ^PtOo\t ǋYst 

Oa]PnN `o\Y blooK le]els of ]PtaTPn + assesseK 

anK TonPtoYeK b` a OealtOJaYe WYofessPonal�

*ons\Te ���� 0< (�� TJN) 
]itaTin + Kail �̀

:PnJe `o\ Wossess tOe 0ns ]aYPant of 
G:TT1� tOeYe Ps no PnJYeaseK YPsR of 
]PtaTPn C KeǋJPenJ �̀ anK s\WWleTentatPon 
Ps KPsJo\YaNeK as Pt Ta` be WotentPall` 
Jo\nteY�WYoK\JtP]e to tYaPnPnN� TOeYefoYe� 
follo^PnN tOe 9+A N\PKelPnes foY ]PtaTPn C 
Ps s\fǋJPent foY `o\� TOe 9+A foY ]PtaTPn 
C Ps �� TN WeY Ka` foY ^oTen anK  � 
TN WeY Ka` foY Ten� :ToReYs YeX\PYe 
an aKKPtPonal �� TN WeY Ka �̀ CPtY\s fY\Pts 
anK Q\PJes� stYa^beYYPes� toTatoes� YeK 
anK NYeen WeWWeYs� bYoJJolP� Wotatoes� 
sWPnaJO� Ja\lPǌo^eY anK JabbaNe aYe 
e_aTWles of fooKs tOat aYe NooK so\YJes 
of ]PtaTPn C�

4eet the R+( Mor ]itaTin * 
Kail �̀

0ns

T̀ WPJal
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9eJoTTenKatPon

=PtaTPn E Ps an effeJtP]e fat�sol\ble antPo_PKant tOat WYoteJts 
Jells fYoT o_PKatP]e KaTaNe� =PtaTPn E Ps also essentPal foY 
b\PlKPnN a stYonN PTT\ne s`steT� as ^ell as s\WWoYtPnN sRPn 
anK e`e OealtO� anK Pt Ta` also OelW to YeK\Je tOe YPsR of 
JaYKPo]asJ\laY KPsease� 4ost ]eNetable oPls� n\ts anK seeKs 
aYe e_Jellent so\YJes of ]PtaTPn E� GYaWeseeK oPl� s\nǌo^eY 
oPl� Janola oPl� anK ǌa_seeK oPl aYe ]eY` OPNO Pn ]PtaTPn E� >OPle 
]PtaTPn E KeǋJPenJPes aYe YaYe� YeseaYJO Oas sOo^n tOat soTe 
PnKP]PK\als TPNOt beneǋt fYoT OPNOeY PntaRes of ]PtaTPn E foY tOe 
WYe]entPon of ]eno\s tOYoTboeTbolPsT �=TE�� =TE JonsPsts 
of KeeW ]ePn tOYoTbosPs �+=T� �blooK Jlots� \s\all` Pn tOe leNs� 
anK W\lTonaY` eTbolPsT �blooK Jlots tOat tYa]el to tOe l\nNs 
fYoT otOeY WaYts of tOe boK`�� =TE blooK Jlots Jan Ja\se WaPn� 
s^ellPnN� anK YeKness� TOe YPsR of =TE Ps KeWenKent� Pn WaYt� 
on ]aYPatPons Pn tOe -� Nene� b\t YeseaYJO sOo^s tOPs YPsR Ps 
YeK\JeK Pn tOose ^Oo taRe a ]PtaTPn E s\WWleTent��  
� Glynn R1 et al. Effects of random allocation to vitamin E supplementation on the occurrence of venous thromboembolism: 
report from the WomenƬs Health Study. Circulation. 2007"116:1�97-503.

=PtaTPn E

-�
TOe -� Nene OelWs to WYoK\Je a WYotePn JalleK JoaN\latPon faJtoY �� 
CoaN\latPon faJtoYs aYe Pn]ol]eK Pn tOe foYTatPon of blooK Jlots� )looK 
JlottPnN Jan be beneǋJPal foY stoWWPnN bleeKPnN anK sealPnN off blooK ]essels 
Pn a ^o\nK oY sJYaWe� /o^e]eY� ToYe seYPo\s blooK Jlots Jan oJJ\Y Pn 
Jases s\JO as =TE ^OeYe tOe Jlot oJJ\Ys Pn a ]ePn anK obstY\Jts tOe ǌo^ of 
blooK� TOese Jlots Jan tYa]el to tOe l\nNs Yes\ltPnN Pn W\lTonaY` eTbolPsT� 
=aYPatPons Pn tOe -� Nene Oa]e been assoJPateK ^PtO an PnJYeaseK YPsR of =TE� 

:o\YJes of =PtaTPn E
 Amount (mg)

Almonds �1/� cup� 9.3

Sunǌower seeds, roasted �1/� cup� �.5

Sunǌower oil �1 Tbsp� 5.7

Haaelnuts, 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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

People with
Risk Variant
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@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

-� Ys����

CT oY TT

@o\Y 9es\lts

9eJoTTenKatPon

-olate

4T/-9
TOe 4T/-9 Nene WYoK\Jes TetO`lenetetYaO`KYofolate YeK\Jtase 
�4T/-9�� ^OPJO Ps a ]Ptal ena`Te foY folate \saNe Pn tOe boK �̀ 4T/-9 
Jon]eYts folate obtaPneK fYoT tOe KPet to an aJtP]e foYT of tOe n\tYPent 
tOat Jan be \seK b` tOe boK` at tOe Jell\laY le]el� =aYPatPons Pn tOe 
4T/-9 Nene KeteYTPne tOe ^a` PnKP]PK\als Jan \tPlPae KPetaY` folate� 
TOose WeoWle ^Oo Oa]e tOe CT oY TT ]aYPant of tOe Nene Oa]e YeK\JeK 
4T/-9 ena`Te aJtP]Pt` anK aYe at NYeateY YPsR of folate KeǋJPenJ` ^Oen 
folate PntaRe Ps lo �̂ JoTWaYeK to tOose ^PtO tOe CC ]aYPant� 

-olate Ps a ^ateY�sol\ble ) ]PtaTPn tOat Ps neJessaY` foY 
Jell NYo^tO anK Ke]eloWTent� 3o^ blooK le]els of folate 
Oa]e been assoJPateK ^PtO PnJYeaseK YPsR of OeaYt KPsease 
anK stYoRe ]Pa OPNO OoToJ`stePne le]els� 0ntense WO`sPJal 
aJtP]Pt` Oas also been sOo^n to YaPse OoToJ`stePne le]els� 
tOeYefoYe tYaPnPnN atOletes Ta` Oa]e an PnJYeaseK YPsR 
esWeJPall` Pf Jo\WleK ^PtO folate KeǋJPenJ �̀ 9eseaYJO Oas 
sOo^n tOat tOe aTo\nt of folate absoYbeK Pnto tOe blooK 
Jan KPffeY bet^een PnKP]PK\als e]en ^Oen tOe saTe aTo\nt 
of folate Ps Jons\TeK� :oTe WeoWle Ko not \tPlPae KPetaY` 
folate as efǋJPentl` as otOeYs anK aYe JonseX\entl` at a 
NYeateY YPsR of folate KeǋJPenJ �̀ :t\KPes� Oa]e sOo^n tOat 
an PnKP]PK\alƬs abPlPt` to WYoJess KPetaY` folate efǋJPentl` 
KeWenKs on a Nene JalleK 4T/-9� 
� Curr· M, Di Mauro D, Bruschetta D, DƬAmico F, Vecchio M, Trimarchi F, Ientile 
R, Caccamo D. Inǌuence of MTHFR polymorphisms on cardiovascular risk markers in elite athletes. Clin Biochem. 
2016 1an"�9�1�:1�3-5
Solis C et al. Folate Intake at RDA Levels Is InadeXuate for Mexican American Men with the Methylenetetrahydrofolate 
Reductase 677TT Genotype. 1ournal 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. 1ournal of Nutrition. 2003"133 :1272-12�0. 

:o\YJes of -olate
 Amount (mJg)

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�

2ale, raw �1 cup� 100

Avocado �1/2 fruit� �1

:o\YJe! CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +atabase

People with
Risk Variant
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@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

4T/-9 Ys1��11��

CT oY TT

@o\Y 9es\lts

CC

:PnJe `o\ Wossess tOe t`WPJal YPsR ]aYPant 
of tOe -� Nene� `o\ ^o\lK not beneǋt fYoT 
taRPnN a ]PtaTPn E s\WWleTent to lo^eY 
`o\Y YPsR of =TE� 4eet tOe 9+A foY ]PtaTPn 
E of 1� TN�Ka` ��1 0<�Ka`�� GooK so\YJes 
of ]PtaTPn E PnJl\Ke alTonKs� s\nǌo^eY 
seeKs� s\nǌo^eY oPl� Oaaeln\ts� anK 
NYaWeseeK oPl�

4eet the R+( Mor ]itaTin , 
Kail �̀

T̀ WPJal

:PnJe `o\ Wossess tOe TT oY CT ]aYPant 
of tOe 4T/-9 Nene� tOeYe Ps a NYeateY YPsR 
of folate KeǋJPenJ` Pf tOe 9+A Ps not Tet 
on a KaPl` basPs� Ens\Ye tOat folate PntaRe 
Ps at least 4�� TJN WeY Ka` Pn oYKeY to 
YeK\Je tOe YPsR of KeǋJPenJ �̀ -ooKs tOat 
aYe nat\Yall` OPNO Pn folate PnJl\Ke lentPls� 
YoTano beans� blaJR beans� ^OPte beans� 
oRYa� asWaYaN\s� sWPnaJO� anK otOeY leaf` 
NYeens� EnYPJOeK YeaK`�to�eat JeYeals� 
bYeaK� anK bYeaK WYoK\Jts aYe also NooK 
so\YJes of folate� A folate s\WWleTent Ta` 
be ^aYYanteK Pf aKeX\ate PntaRes tOYo\NO 
KPetaY` so\YJes Jannot be aJOPe]eK�

4eet the R+( Mor Molate 
Kail �̀

TT

Ele]ateK
onS` ^hen foSate intaRe is So^
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People with risk 
]ariant(s)

2in3
People with risk 

]ariant(s)

1in150

0Yon 6]eYloaK 3o^ 0Yon :tat\s
/eToJOYoTatosPs Ps a JonKPtPon ^OeYe tOe boK` absoYbs too 
T\JO PYon �P�e� PYon Ʈo]eYloaKƯ� anK Jan Yes\lt Pn lP]eY KPsease� 
aYtOYPtPs anK OeaYt JonKPtPons� 0f `o\ Oa]e a OPNO YPsR foY PYon 
o]eYloaK Pt Ps PTWoYtant to TonPtoY `o\Y PYon PntaRe anK blooK 
TaYReYs of PYon stat\s s\JO as feYYPtPn� OeWJPKPn oY tYansfeYYPn 
sat\YatPon� TOeYe aYe t^o TaPn t`Wes of KPetaY` PYon! OeTe 
anK non�OeTe PYon� 5on�OeTe PYon Ps fo\nK Pn JeYtaPn Wlant 
WYoK\Jts anK Ps not absoYbeK as effeJtP]el` as OeTe PYon� b\t 
]PtaTPn C Jan s\bstantPall` PnJYease tOe absoYWtPon of non�
OeTe PYon� /eYeKPtaY` OeToJOYoTatosPs Ps an PYon o]eYloaK 
JonKPtPon tOat Ps lPnReK to ]aYPatPons Pn tOe /-E oY :3C1�A1 
Nenes�� 0nteYestPnNl �̀ tOe WYe]alenJe of NenetPJ ]aYPatPon Pn 
tOe /-E anK :3C1�A1 Nenes� leaKPnN to PYon o]eYloaK� Ps 
T\JO OPNOeY Pn elPte le]el atOletes JoTWaYeK to tOe NeneYal 
WoW\latPon� >OPle tOPs NenetPJ ]aYPatPon aWWeaYs to Oa]e a 
fa]oYable PTWaJt on WeYfoYTanJe� Pt Ps PTWoYtant foY atOletes 
^PtO a TeKP\T oY OPNO YPsR to a]oPK PYon s\WWleTentatPon as 
tOPs Jo\lK leaK to se]eYe oYNan K`sf\nJtPon�
� Allen 21 et al. Iron-overload-related disease in HFE hereditary hemochromatosis. New England 1ournal of Medicine. 
200�"35�:221-30. 
Pichler I et al. Identiǋcation 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 1 Sports 
Med. 200�"3����:�1�-21. Erratum in: Br 1 Sports Med. 200� Dec"3��6�:793.

/-E anK :3C1�A1
TOe O\Tan OeToJOYoTatosPs WYotePn Ps enJoKeK b` tOe /-E Nene anK 
]aYPatPons Pn tOe Nene seX\enJe Oa]e been lPnReK to PYon o]eYloaK� TOe 
:3C1�A1 Nene Ps loJateK neaY tOe /-E Nene anK ]aYPatPons Pn :3C1�A1 
Oa]e also been lPnReK to PYon o]eYloaK� TOe /-E WYotePn f\nJtPons to 
YeN\late PYon \WtaRe Pn tOe sTall PntestPne� TOose ^PtO ele]ateK YPsR ]aYPants 
neeK to be JaYef\l not to Jons\Te too T\JO PYon anK sOo\lK Oa]e tOePY 
blooK TaYReYs of PYon TonPtoYeK� TOPs test KeteJts aWWYo_PTatel`  �� of 
Jases of PYon o]eYloaK�

0Yon Ps an essentPal TPneYal tOat Wla`s a f\nKaTental Yole 
Pn WYoJesses YelateK to WO`sPJal e_eYJPse anK PTT\ne 
f\nJtPon� 0Yon Ps YeX\PYeK Pn tOe foYTatPon of YeK blooK Jells� 
^OPJO tYansWoYt o_`Nen Pn tOe boK �̀ 0t Ps also a JoTWonent 
of JeYtaPn ena`Tes anK WYotePns� ^OPJO aYe essentPal foY 
eneYN` WYoK\JtPon anK oWtPTPaPnN WO`sPJal WeYfoYTanJe� 
3o^ PYon stat\s Ps KeteYTPneK b` Teas\YPnN JeYtaPn blooK 
TaYReYs s\JO as feYYPtPn� OeWJPKPn oY tYansfeYYPn� 3o^ PYon 
stoYes Jan leaK to aneTPa� ^OPJO Ps assoJPateK ^PtO fatPN\e� 
^eaRness� sOoYtness of bYeatO� KPaaPness anK YeK\JeK 
aeYobPJ JaWaJPt �̀ 3o^ PYon stat\s� e]en Pn tOe absenJe of 
aneTPa� Jan Ja\se fatPN\e anK WooY WeYfoYTanJe� 4an` 
atOletes aYe at OPNOeY YPsR of lo^ PYon stoYes tOan tOe NeneYal 
WoW\latPon� :e]eYal Nenes Jan PTWaJt tOe YPsR of Oa]PnN lo^ 
PYon stat\s PnJl\KPnN T4P9::�� T-9�� anK T-�� 
�Pichler I et al. Identiǋcation 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 1 Hum Gen. 2009"��:60Ʃ65.

T4P9::�� T-9�� anK T-
TOe T4P9::� Nene JoKes foY tOe WYotePn TatYPWtase��� ^OPJO affeJts 
OeWJPKPn le]els tOat OelW to YeN\late PYon balanJe� TOe tYansfeYYPn YeJeWtoY 
� �T-9�� Nene JoKes foY tOe T-9� WYotePn� ^OPJO OelWs PYon to enteY Pnto 
Jells� TOe tYansfeYYPn �T-� Nene JoKes foY tOe WYotePn tYansfeYYPn� ^OPJO Ps 
TaPnl` YesWonsPble foY tYansfeYYPnN PYon Pn tOe boK �̀ ToNetOeY� ]aYPatPons Pn 
tOese Nenes Jan PTWaJt tOe YPsR of lo^ PYon stat\s� 

:o\YJes of 0Yon
:ouYJLZ oM /LmL IYon :ouYJLZ oM 5on�/LmL IYon

Beef Almonds

Chicken Chickpeas

Fish Parsley

Organ meats Spinach

Shrimp Tofu

Veal White beans

:o\YJes of 0Yon
 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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

Genes 4aYReYs

9PsR =aYPants @o\Y =aYPants

T4P9::�
T-9�

T-

alNoYPtOT

Ys4������
Ys������4
Ys��11�4�

@o\Y 9PsR

@o\Y 9es\lts

9eJoTTenKatPon

Genes 4aYReYs

9PsR =aYPants @o\Y =aYPants

:3C1�A1
/-E
/-E

alNoYPtOT

Ys1��4��1�
Ys1������
Ys1�   4�

@o\Y 9PsR

@o\Y 9es\lts

9eJoTTenKatPon
@o\ aYe at an PnJYeaseK YPsR foY lo^ PYon stat\s� To TPnPTPae 

`o\Y YPsR foY lo^ PYon� Teet tOe 9+A foY PYon anK Jons\Te 

fooK so\YJes of ]PtaTPn C ^PtO non�OeTe PYon�JontaPnPnN 

fooKs to PnJYease PYon absoYWtPon� -oJ\s on fooKs ^PtO a OPNO 

bPoa]aPlabPlPt` s\JO as anPTal WYoK\Jts �OeTe PYon� anK JooReK 

sWPnaJO� AltOo\NO PYon s\WWleTentatPon TPNOt be ^aYYanteK� 

too T\JO PYon Jan be to_PJ anK Jan also Yes\lt Pn YeK\JeK 

e_eYJPse WeYfoYTanJe� TOeYefoYe tOe KeJPsPon to \se PYon 

s\WWleTents sOo\lK JaYef\ll` JonsPKeY blooK^oYR assessTent 

anK tOe s\WeY]PsPon of a OealtOJaYe WYofessPonal� 4en aNeK 1  

`eaYs anK olKeY anK ^oTen o]eY �� sOo\lK aPT foY � TN�Ka �̀ 

>oTen 1 ��� `eaYs olK sOo\lK aPT foY 1� TN�Ka �̀

4eet the R+( Mor iron anK 
Jons\Te so\rJes oM ]itaTin 
* with iron�riJh MooKs�

GA
CA
AA

Ele]ateK
onS` ^hen iron intaRe is So^

:PnJe `o\ Ko not Wossess an` YPsR 
]aYPants foY PYon o]eYloaK� `o\ Oa]e a 
lo^ YPsR foY PYon o]eYloaK� -ollo^ tOe 
YeJoTTenKatPons NP]en Pn tOe ne_t 
seJtPon foY 3o^ 0Yon :tat\s�

CC
GG
CC

3o^

-ollow the reJoTTenKations 
pro]iKeK in the 3ow 0ron 
:tat\s seJtion�
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9eJoTTenKatPon

CaffePne

C@P1A� 
TOe C@P1A� Nene WYoK\Jes an ena`Te JalleK J`toJOYoTe P4�� 1A� 
�C@P1A��� ^OPJO Ps tOe TaPn ena`Te YesWonsPble foY bYeaRPnN Ko^n 
JaffePne Pn tOe boK �̀ =aYPatPons Pn tOe C@P1A� Nene affeJt tOe Yate tOat 
JaffePne Ps bYoRen Ko^n� ^OPJO KeteYTPnes tOe PTWaJt of JaffePne on 
JaYKPo]asJ\laY OealtO anK atOletPJ WeYfoYTanJe� 0nKP]PK\als ^Oo Wossess 
tOe GA oY AA ]aYPant of C@P1A� bYeaR Ko^n JaffePne ToYe slo^l` 
anK aYe at NYeateY YPsR of OPNO blooK WYess\Ye anK OeaYt attaJR ^Oen 
JaffePne PntaRe Ps OPNO� TOese PnKP]PK\als Ko not e_WeYPenJe enK\YanJe 
WeYfoYTanJe beneǋts fYoT JaffePne� 0n faJt� JaffePne Ta` KPTPnPsO 
enK\YanJe WeYfoYTanJe Pn PnKP]PK\als ^PtO tOe AA ]aYPant� TOose 
^Oo Oa]e tOe GG ]aYPant aJt\all` Oa]e a lo^eY YPsR of OeaYt KPsease 
^PtO ToKeYate Joffee Jons\TWtPon� CaffePne Ps also ToYe effeJtP]e at 
PTWYo]PnN enK\YanJe WeYfoYTanJe Pn atOletes ^PtO tOe GG ]aYPant��

CaffePne Ps tOe Tost ^PKel` Jons\TeK stPT\lant Pn tOe 
^oYlK anK Tan` atOletes \se Pt to tY` to enOanJe tYaPnPnN 
anK WeYfoYTanJe� AltOo\NO Joffee Ps one of tOe Tost 
sPNnPǋJant so\YJes of JaffePne� atOletes also obtaPn 
JaffePne fYoT Jolas� eneYN` KYPnRs anK sOots as ^ell as 
]aYPo\s s\WWleTents� 9eseaYJO Oas sOo^n tOat JaffePne 
Jan Pnǌ\enJe JaYKPo]asJ\laY OealtO as ^ell as atOletPJ 
WeYfoYTanJe�� :WeJPǋJall �̀ tOe JaYKPo]asJ\laY OealtO anK 
enK\YanJe WeYfoYTanJe effeJts of JaffePne KeWenK on an 
PnKP]PK\alƬs ]aYPant Pn tOe C@P1A� Nene�  
� Womack C1 et al. The inǌuence of a CYP1A2 polymorphism on the ergogenic effects of caffeine. 1 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. 1ournal of the American Medical Associa-
tion. 2006"295:1135-�1.
Palatini P et al. CYP1A2 genotype modiǋes the association between coffee intake and the risk of hypertension. 1ournal 
of Hypertension. 2009"27:159�-1601. 

:o\YJes of CaffePne

 :o\YJe! CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +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\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

C@P1A� Ys�4�����

GA oY AA

@o\Y 9es\lts

9eJoTTenKatPon

CalJP\T Ps PTWoYtant foY NYo^tO� TaPntenanJe anK YeWaPY of 
bone tPss\e� 0t Ps also Pn]ol]eK Pn TaPntenanJe of blooK Jal�
JP\T le]els� YeN\latPon of T\sJle JontYaJtPon� neY]e JonK\J�
tPon� anK noYTal blooK JlottPnN� 0n oYKeY to absoYb JalJP\T� 
^e also neeK aKeX\ate ]PtaTPn + PntaRe �YefeY to tOe ]PtaTPn 
+ seJtPon foY `o\Y sWeJPǋJ YeJoTTenKatPons�� 0naKeX\ate 
KPetaY` JalJP\T anK ]PtaTPn + PnJYease tOe YPsR of lo^ bone 
TPneYal KensPt` anK stYess fYaJt\Yes� 3o^ eneYN` PntaRes anK 
TenstY\al K`sf\nJtPon Pn feTale atOletes alonN ^PtO lo^ ]Pta�
TPn + anK JalJP\T PntaRes f\YtOeY PnJYease tOe YPsR of stYess 
fYaJt\Yes� 9eseaYJO no^ sOo^s tOat soTe WeoWle Ko not 
\tPlPae KPetaY` JalJP\T as efǋJPentl` as otOeYs anK tOPs Ta` 
KeWenK on ]aYPatPons Pn tOe GC Nene�� 

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

Gene 4aYReYs

GC

alNoYPtOT

Ys��41
Ys4���

9PsR =aYPants @o\Y =aYPants

@o\Y 9es\lts

@o\Y 9PsR

CalJP\T 

GC
TOe GC Nene enJoKes tOe ]PtaTPn +�bPnKPnN WYotePn� ^OPJO 
bPnKs ]PtaTPn + anK tOen tYansWoYts Pt to ]aYPo\s tPss\es� 
:PnJe ]PtaTPn + Ps neeKeK foY tOe absoYWtPon of JalJP\T� 
tOPs bPnKPnN WYotePn Jan PTWaJt JalJP\T le]els Pn tOe boK` 
anK� tOeYefoYe� bone fYaJt\Ye YPsR� 9eseaYJO sOo^s tOat t^o 
]aYPatPons Pn tOe GC Nene aYe assoJPateK ^PtO an PnJYeaseK 
YPsR of bone fYaJt\Yes ^Oen JalJP\T PntaRe Ps lo �̂    

People with
Risk Variant(s)

1in6

:o\YJes of CalJP\T
 Amount (mg)

Low-fat cheddar cheese �50g� �50

Yogurt, plain �3/� cup� 330

Skim milk �1 cup� 325

Fortiǋed soy or rice beverage �1 cup� 320

Tofu, ǋrm �150g� 235

Canned salmon, with bones �75g� 210

Sardines, canned in oil �1/2 can� 200

2eǋr, plain �3/� cup� 1�5

Edamame �soybeans� �1/2 cup� 130

Spinach, boiled �1/2 cup� 130

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

)aseK on `o\Y GC Nene� `o\ Oa]e 
an PnJYeaseK YPsR foY bone fYaJt\Yes 
Pf `o\Y JalJP\T PntaRe Ps belo^ tOe 
YeJoTTenKatPon of 1��� TN WeY Ka �̀ 
4eetPnN tOese YeJoTTenKatPons ^Pll bYPnN 
`o\Y ele]ateK YPsR Ko^n to t`WPJal� AK\lts 
1 ��� `eaYs olK sOo\lK not e_JeeK ���� 
TN JalJP\T WeY Ka` anK aK\lts o]eY �� 
sOo\lK not e_JeeK ���� TN WeY Ka �̀ APT 
to Teet `o\Y YeJoTTenKeK KaPl` PntaRe of 
JalJP\T tOYo\NO KPetaY` so\YJes�

TG
CA

*ons\Te ����TN oM 
JalJi\T Kail �̀

Ele]ateK
onS` ^hen caScium intaRe is So^

:PnJe `o\ Wossess tOe AA oY GA ]aYPant of tOe 

C@P1A� Nene� `o\ aYe a slo^ TetabolPaeY of JaffePne 

anK aYe less lPRel` to beneǋt fYoT tOe enK\YanJe 

WeYfoYTanJe�enOanJPnN effeJts of JaffePne� 

AKKPtPonall �̀ tOeYe Ps an PnJYeaseK YPsR of OPNO blooK 

WYess\Ye anK OeaYt attaJR Pf `o\ aYe Jons\TPnN 

ToYe tOan ��� TN of JaffePne WeY Ka �̀ 3PTPt JaffePne 

Jons\TWtPon to no ToYe tOan ��� TN WeY Ka` Pn 

oYKeY to YeK\Je `o\Y YPsR of OeaYt KPsease� 0f `o\ Oa]e 

tOe AA ]aYPant� TonPtoY `o\Y YesWonse to JaffePne Pn 

tYaPnPnN anK JoTWetPtPon as JaffePne Ta` ^oYsen `o\Y 

WeYfoYTanJe� CaffePne oJJ\Ys nat\Yall` Pn Joffee� tea� 

JoJoa� Rola anK N\aYana� 0t Ps also Tan\faJt\YeK 

s`ntOetPJall` anK aKKeK to Jola� eneYN` KYPnRs� anK 

JeYtaPn o]eY tOe Jo\nteY JolK YeTeKPes�

3iTit JaMMeine intake to ��� 
TN�Ka �̀

AA

Ele]ateK
onS` ^hen caffeine intaRe is hiNh
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9eJoTTenKatPon

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

TC-�3� Ys1�������

GT oY TT

@o\Y 9es\lts

People with
Risk Variant

1in2

>Oole NYaPns aYe a lo^ Nl`JeTPJ PnKe_ JaYboO`KYate 
tOat Oa]e ToYe ǋbeY tOan YeǋneK NYaPns� TOe` 
also JontaPn ToYe essentPal TPJYon\tYPents s\JO 
as folPJ aJPK� TaNnesP\T anK ]PtaTPn E� @eaYs of 
YeseaYJO Oa]e sOo^n tOat ^Oole NYaPns Ta` OelW 
to YeK\Je tOe YPsR of se]eYal KPseases� Pn WaYtPJ\laY� 
t`We � KPabetes� :JPentPsts Oa]e also KeTonstYateK 
tOat tOe TC-�3� Nene Ps stYonNl` assoJPateK ^PtO 
Ke]eloWPnN t`We � KPabetes� 9eseaYJO no^ sOo^s 
tOat soTe PnKP]PK\als TPNOt beneǋt ToYe fYoT 
PnJYeasPnN tOePY ^Oole NYaPn Jons\TWtPon�� 
� Cornelis MC et al. TCF7L2, dietary carbohydrate, and risk of type 2 diabetes in US women. Ameri-
can 1ournal of Clinical Nutrition. 2009"�9:1256-62. 

>Oole GYaPns

TC-�3�
TOe TC-�3� Nene WYoK\Jes a WYotePn JalleK tYansJYPWtPon 
faJtoY�� lPRe � �TC-�3��� TOPs WYotePn� Pn t\Yn� affeJts Oo^ tOe 
boK` t\Yns on oY off a n\TbeY of otOeY Nenes� TOe PnteYaJtPon 
of tOese WYotePns anK Nenes Ps JoTWle_� anK not `et f\ll` 
\nKeYstooK� /o^e]eY� tOe TC-�3� Nene Ps one of tOe Tost 
JonsPstent WYeKPJtoYs of tOe lPRelPOooK of Ke]eloWPnN t`We � 
KPabetes� PeoWle ^Oo Wossess tOe OPNO YPsR GT oY TT ]aYPant 
of tOe Nene aYe at NYeateY YPsR of Ke]eloWPnN t`We � KPabetes� 
@et� YeJent st\KPes Oa]e sOo^n tOat Jons\TPnN ^Oole NYaPn 
fooKs Jan YeK\Je tOe YPsR of t`We � KPabetes Pn PnKP]PK\als 
^Oo JaYY` tOe GT oY TT ]aYPant of tOe TC-�3� Nene� 

9LWSHJL tOLZL MooKZ��� ^PtO tOLZL MooKZ���

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

White rice Brown or wild rice, Xuinoa

White pasta 100� whole wheat pasta 
 or brown rice pasta

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

White ǌour baked goods 100� whole wheat  
 ǌour baked goods

9eJoTTenKatPon

People with
Risk Variant

7in10

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

ACE Ys4�4�

GA oY AA

@o\Y 9es\lts

:oKP\T

ACE
TOe ACE Nene KPYeJts tOe boK` to WYoK\Je tOe anNPotensPn�Jon]eYtPnN 
ena`Te �ACE�� ^OPJO Ps Rno^n to Wla` a Yole Pn YeN\latPnN tOe YesWonse 
of blooK WYess\Ye to soKP\T PntaRe� 0t Ps no^ Rno^n tOat a WeYsonƬs 
sWeJPǋJ blooK WYess\Ye YesWonse to e_Jess soKP\T PntaRe Ps KeWenKent 
on ^OPJO ]aYPant of tOe ACE Nene tOe` Wossess� TOose ^Oo Oa]e tOe 
GA oY AA ]aYPant of tOe ACE Nene aYe at a NYeateY YPsR of e_WeYPenJPnN 
ele]ateK blooK WYess\Ye ^Oen OPNOeY aTo\nts of soKP\T aYe Jons\TeK 
tOan tOose WossessPnN tOe GG ]aYPant of tOe Nene� 

:oKP\T Ps an essentPal TPJYon\tYPent tOat YeN\lates blooK 
WYess\Ye anK blooK ]ol\Te� 4ost WeoWle Jons\Te 
ToYe soKP\T tOan tOe boK` YeX\PYes� /o^e]eY� �soKP\T 
YeX\PYeTents Ta` be OPNOeY Pn atOletes ^Oo s^eat 
JonsPKeYabl` K\YPnN tYaPnPnN tOan foY tOe NeneYal W\blPJ� TOe 
TaQoY aK]eYse effeJt of e_Jess soKP\T PntaRe Ps ele]ateK 
blooK WYess\Ye� ^OPJO WYeKPsWoses to O`WeYtensPon 
anK OeaYt KPsease� /o^e]eY� soTe PnKP]PK\als Ko not 
e_WeYPenJe as NYeat an PnJYease Pn blooK WYess\Ye Pn 
YesWonse to e_Jess soKP\T PntaRe as otOeYs� 9eseaYJO� 
no^ sOo^s tOat tOe effeJt of soKP\T PntaRe on blooK 
WYess\Ye Ps Pnǌ\enJeK b` ]aYPatPons Pn a Nene JalleK 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\YJes of :oKP\T
 Amount (mg)

Ramen noodles, with ǌavour �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\YJe! CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +atabase

:PnJe `o\ Wossess tOe TT oY GT ]aYPant of 

tOe TC-�3� Nene� tOeYe Ps an PnJYeaseK YPsR 

of Ke]eloWPnN t`We � KPabetes Pf `o\Y ^Oole 

NYaPn Jons\TWtPon Ps lo �̂ 9eWlaJPnN OPNO 

Nl`JeTPJ PnKe_ JaYboO`KYates Pn tOe KPet ^PtO 

lo^ Nl`JeTPJ PnKe_ JaYboO`KYates Ta` OelW 

to YeK\Je tOPs YPsR� TOe fooK YeWlaJeTent 

table WYo]PKes `o\ ^PtO soTe PKeas foY ^Oole 

NYaPn WYoK\Jts tOat Jan YeWlaJe OPNO Nl`JeTPJ 

PnKe_ JaYboO`KYates� )e TPnKf\l tOat ^Oole 

NYaPns aYe OPNO Pn ǋbYe anK Jons\TPnN e_Jess 

ǋbYe too Jlose to beNPnnPnN `o\Y tYaPnPnN oY 

JoTWetPtPon Jan leaK to NastYoPntestPnal \Wset 

anK OPnKeY WeYfoYTanJe� TY` to Jons\Te 

OPNO�ǋbeY fooKs ^ell afteY e_eYJPse oY at least 

��4 Oo\Ys befoYe e_eYJPse�

GT

*ons\Te Tost Nrain 
proK\Jts as whole Nrains�

Ele]ateK
onS` ^hen ^hoSe Nrain intaRe is So^

:PnJe `o\ Wossess tOe AA oY GA ]aYPant 
of tOe ACE Nene� tOeYe Ps an PnJYeaseK 
YPsR of ele]ateK blooK WYess\Ye ^Oen 
soKP\T PntaRe Ps OPNO� 3PTPtPnN soKP\T 
Jons\TWtPon to tOe AKeX\ate 0ntaRe 
�A0� le]el of 1��� TN WeY Ka` sOo\lK 
OelW to YeK\Je tOe YPsR� /o^e]eY� tOPs 
YeJoTTenKatPon sOo\lK be o\tsPKe of 
tYaPnPnN ^Oen `o\ aYe not losPnN soKP\T Pn 
`o\Y s^eat�  +\YPnN tYaPnPnN oY JoTWetPtPon 
`o\ Ta` YeX\PYe aKKPtPonal soKP\T to 
YeWlaJe losses fYoT s^eatPnN� TOe A0 Ps 
eX\P]alent to �Ƹ4 teasWoon of salt WeY 
Ka �̀ ^OPJO PnJl\Kes soKP\T tOat Ps fo\nK 
nat\Yall` Pn fooK as ^ell as salt tOat Ps 
aKKeK K\YPnN WYoJessPnN anK WYeWaYatPon�

AA

3iTit soKi\T intake to ���� 
TN�Ka �̀

Ele]ateK
onS` ^hen sodium intaRe is hiNh
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9eJoTTenKatPon

6TeNa�� fats� s\JO as tOose fo\nK Pn fatt` ǋsO� Oa]e been 
assoJPateK ^PtO a YeK\JeK YPsR of OeaYt KPsease� TOPs Ps lPRel` 
K\e� Pn WaYt� to tOePY abPlPt` to lo^eY blooK le]els of tYPNl`JeYPKe 
tOat PTWaPY blooK JPYJ\latPon� A OealtO` blooK lPWPK WYoǋle 
Ps PTWoYtant foY JaYKPo]asJ\laY OealtO not onl` to lo^eY tOe 
YPsR of OeaYt KPsease b\t also foY NeneYal OealtO anK oWtPTal 
WeYfoYTanJe� PYe]Po\s st\KPes Oa]e WYoK\JeK TP_eK Yes\lts 
YelatPnN to tOe effeJts of oTeNa�� fat on tYPNl`JeYPKe le]els 
bet^een PnKP]PK\als� :oTe WeoWle e_WeYPenJe a sPNnPǋJant 
YeK\JtPon Pn tYPNl`JeYPKe le]els Pn YesWonse to PnJYeasPnN 
oTeNa�� fat PntaRe� ^OeYeas otOeYs e_WeYPenJe lPttle beneǋt� 
TOe Yeasons foY tOese KPffeYenJes Oa]e been \nJleaY \ntPl 
a YeJent bYeaRtOYo\NO st\K`� sOo^eK tOat tOe effeJt of 
oTeNa�� fat on tYPNl`JeYPKe le]els KeWenKs on ]aYPatPons Pn a 
Nene JalleK 56:�� 
� Ferguson 1 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��. 

6TeNa�� -at

56:�
TOe 56:� Nene KPYeJts tOe WYoK\JtPon of an ena`Te JalleK nPtYPJ o_PKe 
s`ntOase� TOPs ena`Te Ps YesWonsPble foY TaRPnN nPtYPJ o_PKe� ^OPJO 
Wla`s an PTWoYtant Yole Pn tOe f\nJtPon of Jells tOat lPne o\Y blooK ]essels� 
C\YYent YeseaYJO sOo^s tOat ]aYPatPons Pn tOe 56:� Nene PnteYaJt 
^PtO oTeNa�� fat Pn KPffeYent ^a`s to PTWaJt Oo^ tOe boK` WYoJesses 
tYPNl`JeYPKes� TOose ^Oo Oa]e tOe GT oY TT ]aYPant of tOe Nene aYe at 
NYeateY YPsR of ele]ateK tYPNl`JeYPKe le]els ^Oen Jons\TPnN a KPet lo^ Pn 
oTeNa�� fats� JoTWaYeK to tOose ^Oo Oa]e tOe GG ]aYPant� 

:o\YJes of 6TeNa�� -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

� 3onN JOaPn oTeNa��s EPA � +/A
:o\YJe! CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +atabase

People with
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@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

56:� Ys1�   ��

GT oY TT

@o\Y 9es\lts

9eJoTTenKatPon

People with
Risk Variant
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@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

AP6A� Ys����

CC

@o\Y 9es\lts

:at\YateK -at

AP6A�
TOe AP6A� Nene KPYeJts tOe boK` to WYoK\Je a sWeJPǋJ WYotePn JalleK 
aWolPWoWYotePn A�00� ^OPJO Wla`s an PTWoYtant Yole Pn tOe boK`Ƭs abPlPt` 
to \tPlPae KPffeYent RPnKs of fat� :JPentPsts no^ \nKeYstanK tOat tOeYe aYe 
KPffeYent ]aYPatPons Pn tOe AP6A� Nene WYesent Pn tOe O\Tan WoW\latPon 
anK tOat tOese KPffeYent ]eYsPons of tOe Nene PnteYaJt ^PtO sat\YateK fat Pn 
\nPX\e ^a`s to Pnǌ\enJe eneYN` balanJe anK \ltPTatel` tOe YPsR of OPNO 
boK` fat le]els anK obesPt �̀ TOose WeoWle ^Oo Oa]e tOe CC ]aYPant of tOe 
Nene aYe at a OPNOeY YPsR of Ke]eloWPnN OPNO boK` fat le]els anK obesPt` 
^Oen Jons\TPnN a KPet OPNO Pn sat\YateK fats tOan tOose WossessPnN tOe 
TT oY TC ]aYPant of tOe Nene� 

:at\YateK fats� s\JO as tOose fo\nK Pn YeK Teat anK baReK 
NooKs Oa]e lonN been assoJPateK ^PtO OealtO JonKPtPons 
s\JO as KPabetes� JaYKPo]asJ\laY KPsease anK obesPt �̀ 
/o^e]eY� tOe JonneJtPon bet^een sat\YateK fats anK 
obesPt �̀ Oas been WooYl` \nKeYstooK� 0n tOe Wast� sJPentPsts 
Jo\lK not e_WlaPn ^O` JeYtaPn WeoWle seeTeK WYone to 
obesPt` ^Oen Jons\TPnN a KPet OPNO Pn sat\YateK fats� b\t 
otOeYs ^eYe less s\sJeWtPble� A n\TbeY of st\KPes� Oa]e 
no^ sOo^n tOat tOe effeJt of sat\YateK fat on OPNO boK` fat 
anK obesPt` Jan be Pnǌ\enJeK b` ]aYPatPons Pn a Nene JalleK 
AP6A�� 
�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\YJes of :at\YateK -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

Mufǋn �1 small� 5

French fries �20-25 fries� 5

Coffee cream, 1�� MF �1 tbsp� 2

:o\YJe! CanaKPan 5\tYPent -Ple anK <:+A 5\tYPent +atabase

:PnJe `o\ Wossess tOe GG ]aYPant of 
tOe 56:� Nene� tOeYe Ps no beneǋt to 
PnJYeasPnN oTeNa�� PntaRe Pn oYKeY to 
lo^eY seY\T tYPNl`JeYPKe le]els� @o\ sOo\lK� 
tOeYefoYe� follo^ tOe YeJoTTenKatPon to 
Jons\Te ������� TN KaPl` Pn oYKeY to 
oWtPTPae JaYKPoTetabolPJ OealtO�

*ons\Te Ietween ������� 
TN per Ka` oM oTeNa�� Mat�

GG

T̀ WPJal

:PnJe `o\ Wossess tOe TT oY TC ]aYPant 
of tOe AP6A� Nene� tOeYe Ps no PnJYeaseK 
YPsR of OPNO boK` fat ^PtO a KPet OPNO Pn 
sat\YateK fat� /o^e]eY� `o\ sOo\lK stPll 
lPTPt sat\YateK fat PntaRe to less tOan 1�� 
of total eneYN` PntaRe Pn oYKeY to YeK\Je 
tOe NeneYal YPsR of otOeY assoJPateK OealtO 
Pss\es s\JO as JaYKPo]asJ\laY KPsease� 
-ooKs OPNO Pn sat\YateK fat PnJl\Ke 
JoJon\t anK WalT oPls� fatt` Teats� b\tteY� 
JOeese� fYPeK fooKs anK baReK NooKs� 
AlteYnatP]es lo^ Pn sat\YateK fat PnJl\Ke 
olP]e anK ]eNetable oPls� lean Teats� lo^�
fat KaPY` WYoK\Jts� ǋsO� anK Wlant WYotePn 
so\YJes s\JO as beans� n\ts�seeKs oY 
so`�baseK WYotePns�

TC

3iTit intake oM sat\rateK 
Mat to no Tore than ��� oM 
enerN �̀

T̀ WPJal
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@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

<CP1 Ys1���� �

GG oY GA

@o\Y 9es\lts

People with
Response Variant
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EneYN` )alanJe

<CP1
<nJo\WlPnN WYotePn 1 �<CP1� Ps fo\nK Pn fat tPss\e anK Ps Pn]ol]eK Pn 
TetabolPJ WYoJesses tOat JYeate eneYN` anK tOen Yelease Pt Pn tOe 
foYT of Oeat� TOe <CP1 Nene Ps PTWoYtant foY YeN\latPnN noYTal boK` 
teTWeYat\Ye anK Jan PTWaJt 949� 9eseaYJO sOo^s tOat PnKP]PK\als ^PtO 
tOe GG oY GA ]aYPants tenK to Oa]e lo^eY 949s JoTWaYeK to PnKP]PK\als 
^PtO tOe AA ]aYPant� As s\JO� tOe` neeK to Jons\Te less eneYN` to 
TaPntaPn YeN\laY boKPl` f\nJtPons�

EneYN` Ps \seK to f\el all of tOe boK`Ƭs f\nJtPons� A JaloYPe 
Ps a JoTTonl` \seK \nPt of Teas\YeTent to X\antPf` 
eneYN �̀ EneYN` JoTes fYoT tOe fooKs anK be]eYaNes 
Jons\TeK� TOe boK` tOen \ses eneYN` to JoTWlete 
essentPal WYoJesses s\JO as KPNestPon� bYeatOPnN� bYaPn 
f\nJtPon anK TaPntaPnPnN a noYTal boK` teTWeYat\Ye� TOe 
eneYN` b\YneK K\YPnN tOese essentPal WYoJesses Ps YefeYYeK 
to as tOe 9estPnN 4etabolPJ 9ate �949�� ^OPJO Jan ]aY` 
s\bstantPall` bet^een PnKP]PK\als� =aYPabPlPt` Pn 949 Jan 
KeWenK on KPffeYenJes Pn T\sJle Tass� ^ePNOt� aNe anK 
NenetPJs� 9eseaYJO sOo^s tOat ]aYPatPon Pn tOe <CP1 Nene 
affeJts 949�� Total eneYN` o\tW\t Ps tOe s\T of tOe 949 
Wl\s eneYN` b\YneK K\YPnN WO`sPJal aJtP]Pt �̀ Cons\TPnN less 
eneYN` anK�oY e_WenKPnN ToYe eneYN` Jan leaK to ^ePNOt 
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 1 Obesity. 2011"35:1050-5.

:o\YJes of /PNO EneYN` -ooKs
 Amount (JHSoYPLZ)

Double patty hamburger �1� 5�0

Chicken Caesar salad �2 cups� �90

Piaaa with pepperoni and cheese �1/2 of 12Ư� ��0

Mixed nuts, roasted �1/2 cup� �10

Carrot mufǋn �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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs 

9eJoTTenKatPon

EnK\YanJe :WoYts

:tYenNtO�Po^eY :WoYts 

CYoss�Jo\ntY` sRPPnN 9o^PnN
C`JlPnN :oJJeY
+PstanJe Y\nnPnN TYPatOlon

)aseball 9aJRet sWoYts
/oJRe` TYaJR anK ǋelK
4aYtPal aYts  >ePNOt lPftPnN

PO`sPJal AJtP]Pt`
PO`sPJal aJtP]Pt` Oas PTWoYtant beneǋts foY Tental OealtO� 
WO`sPJal ǋtness� ^ePNOt TaPntenanJe anK tOe WYe]entPon of 
Tan` JOYonPJ Pllnesses� CaYKPo]asJ\laY JonKPtPonPnN e_eYJPses 
PnJl\Ke tOose tOat ele]ate `o\Y OeaYt Yate foY a s\staPneK WeYPoK 
of tPTe s\JO as Y\nnPnN� s^PTTPnN anK J`JlPnN� anK PTWYo]e 
tOe f\nJtPon of `o\Y OeaYt� l\nNs anK blooK ]essels� :Reletal 
T\sJle JonKPtPonPnN e_eYJPses PnJl\Ke aJtP]PtPes s\JO as ^ePNOt 
lPftPnN oY JeYtaPn t`Wes of `oNa� ^OPJO PTWYo]e T\sJle stYenNtO 
anK Wo^eY anK PTWYo]e bone OealtO� 4ost foYTs of WO`sPJal 
aJtP]Pt` aYe beneǋJPal� Oo^e]eY� KPffeYent baselPne le]els of 
WO`sPJal aJtP]Pt �̀ KeWenKPnN on ]aYPatPon Pn tOe -T6 Nene� aYe 
neeKeK to aJOPe]e�TaPntaPn a OealtO` boK` ^ePNOt� CoTWetPtP]e 
atOletes aYe Tost lPRel` aJOPe]PnN tOe TPnPT\T WO`sPJal aJtP]Pt` 
YeJoTTenKatPon ^Oen tOe` aYe Pn�season� /o^e]eY� Pt Ps 
PTWoYtant to ens\Ye tOat tOe YeJoTTenKeK baselPne WO`sPJal 
aJtP]Pt` le]el Ps aJOPe]eK K\YPnN tOe off�season ^Oen aJtP]Pt` 
le]els tenK to fall� 9eseaYJO sOo^s tOat ]aYPants Pn tOe -T6 
Nene Jan PTWaJt `o\Y TetabolPJ YesWonse to WO`sPJal aJtP]Pt`�� 
PO`sPJal aJtP]Pt` Jan YeK\Je tOe effeJts of tOe -T6 Nene on YPsR 
of o]eY^ePNOt anK obesPt` b` as T\JO 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. Scientiǋc Reports. 
2016"6:1-10.

People with
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@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

-T6 Ys  � �� 

AA

@o\Y 9es\lts

-T6
<TOe -T6 Nene Ps also Rno^n as tOe ƫfat Tass anK obesPt`�assoJPateK 
NeneƬ sPnJe Pt Jan PTWaJt ^ePNOt TanaNeTent anK boK` JoTWosPtPon� TOPs 
NeneƬs Yole Pn tOe boK` Ps YelateK to TetabolPJ Yate� eneYN` e_WenKPt\Ye anK 
eneYN` balanJe� 0t Ps also e_WYesseK Pn YeNPons of tOe bYaPn tOat aYe Pn]ol]eK 
Pn tOe YeN\latPon of eneYN` PntaRe� C\YYent YeseaYJO sOo^s tOat sWeJPǋJ 
KPetaY` anK WO`sPJal aJtP]Pt` YeJoTTenKatPons Jan s\bstantPall` OelW ^PtO 
^ePNOt loss anK ^ePNOt TaPntenanJe Pn PnKP]PK\als ^PtO JeYtaPn ]aYPants of tOe 
-T6 Nene�

:PnJe `o\ Wossess tOe GG oY GA ]aYPant 
of tOe <CP1 Nene� `o\Y KaPl` 949 Ta` 
be aWWYo_PTatel` 1�� JaloYPes �abo\t 
1��� lo^eY tOan tOose ^PtO tOe t`WPJal YPsR 
]aYPants� TOPs Ps abo\t 1�� lo^eY tOan 
PnKP]PK\als ^PtO tOe t`WPJal YPsR Nenot`We� 
0f `o\ aYe tY`PnN to lose fat Tass� YeK\JPnN 
`o\Y eneYN` PntaRe fYoT fooK oY PnJYeasPnN 
`o\Y eneYN` o\tW\t tOYo\NO e_eYJPse b` 
aWWYo_PTatel` ��� JaloYPes WeY Ka` fYoT 
`o\Y JalJ\lateK eneYN` neeKs Jan be 
OelWf\l� -oY e_aTWle� KeJYeasPnN `o\Y 
eneYN` Jons\TeK b` 4�� JaloYPes anK 
PnJYeasPnN `o\Y eneYN` o\tW\t tOYo\NO 
WO`sPJal aJtP]Pt` b` ��� JaloYPes WeY Ka` Ps 
eX\al to a ��� JaloYPe KeǋJPt�

GA

(iT Mor an enerN` KeǋJit oM ��� 
Jalories�Ka` MroT `o\r JalJ\lateK 
enerN` neeKs Mor weiNht loss�

:PnJe `o\ Wossess tOe TA oY TT ]aYPant� 
`o\ Oa]e t`WPJal baselPne WO`sPJal aJtP]Pt` 
YeX\PYeTents foY ^ePNOt TanaNeTent� 
At a TPnPT\T� Teet tOe NeneYal WO`sPJal 
aJtP]Pt` N\PKelPnes� TOPs Jan Oa]e a 
WosPtP]e PTWaJt on JOolesteYol le]els� 
boK` JoTWosPtPon� ^ePNOt TanaNeTent� 
Tental OealtO� blooK WYess\Ye� blooK 
s\NaYs� anK Tan` otOeY OealtO�YelateK 
faJtoYs� 0t Jan also OelW a]oPK \n^anteK 
^ePNOt NaPn K\YPnN tOe off�season� APT 
foY 1�� TPn\tes WeY ^eeR of ToKeYate�
]PNoYo\s JaYKPo]asJ\laY aJtP]Pt` Pn bo\ts 
of 1� TPn\tes oY ToYe anK stYenNtOenPnN 
aJtP]PtPes �Pn]ol]PnN TaQoY T\sJle NYo\Ws� 
at least � Ka`s WeY ^eeR� @o\ ^Pll lPRel` 
YeX\PYe NYeateY le]els of aJtP]Pt` Pn�season 
oY K\YPnN WeYPoKs of Pntense tYaPnPnN�

(iT Mor ��� Tin�week oM JarKio 
anK at least � Ka`s�week oM 
T\sJle�strenNtheninN aJti]ities�

TA

T̀ WPJal+PTPnPsOeK
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9eJoTTenKatPon

PYotePn

-T6
TOe -T6 Nene Ps also Rno^n as tOe ƫfat Tass anK obesPt`�as�
soJPateK NeneƬ sPnJe Pt Jan PTWaJt ^ePNOt TanaNeTent anK 
boK` JoTWosPtPon� TOPs NeneƬs Yole Pn tOe boK` Ps YelateK to `o\Y 
TetabolPsT� eneYN` e_WenKPt\Ye anK eneYN` balanJe� 0t Ps also 
e_WYesseK Pn YeNPons of tOe bYaPn tOat aYe Pn]ol]eK Pn tOe YeN\la�
tPon of eneYN` oY fooK PntaRe� C\YYent YeseaYJO sOo^s tOat sWeJPǋJ 
KPetaY` anK e_eYJPse YeJoTTenKatPons Jan s\bstantPall` OelW 
^PtO fat loss anK ^ePNOt TaPntenanJe Pn PnKP]PK\als ^PtO JeYtaPn 
]aYPants of tOe -T6 Nene� 

PYotePn Ps an essentPal n\tYPent foY T\sJle NYo^tO anK 
YeWaPY� ^o\nK OealPnN� OealtO` OaPY� sRPn anK naPls anK 
WYoWeY PTT\ne f\nJtPon� )otO enK\YanJe anK Wo^eY�
stYenNtO atOletes neeK aKeX\ate WYotePn to b\PlK stYenNtO 
anK YeWaPY KaTaNeK T\sJle tOat oJJ\Ys K\YPnN YeN\laY 
tYaPnPnN� PYotePn Oas also been sOo^n to YeN\late aWWetPte 
b` ǋllPnN `o\ \W anK allo^PnN `o\ to feel ToYe satPsǋeK 
^PtO fe^eY JaloYPes� -oY atOletes at YPsR foY JaYY`PnN e_tYa 
fat Tass oY aYe \nable to easPl` aJOPe]e tOePY KesPYeK lean 
WO`sPX\e a OPNO WYotePn KPet Jan OelW ^PtO tOese fat loss 
Noals anK TaPntenanJe of a lean WO`sPX\e o]eY botO tOe 
sOoYt�teYT anK lonN�teYT��
� 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\YJes of PYotePn
 Amount (g)

Chicken breast �75g� 25

Extra lean ground beef �75g� 23

Tofu, regular, extra ǋrm �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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

People with
Response Variant
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@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

-T6 Ys  � �� 

AA

@o\Y 9es\lts

9eJoTTenKatPon

-at

TC-�3�
TOe TC-�3� Nene WYoK\Jes a WYotePn JalleK tYansJYPWtPon faJtoY�� lPRe �� 
TOPs WYotePn affeJts Oo^ tOe boK` t\Yns on oY off a n\TbeY of otOeY Nenes� 
9eseaYJO sOo^s tOat foY PnKP]PK\als ^Oo Wossess tOe TT ]aYPant of tOe TC-�3� 
Nene� tOe aTo\nt of fat Pn tOe KPet Jan sPNnPǋJantl` PTWaJt boK` JoTWosPtPon 
�lean�T\sJle Tass ]s� fat Tass� as ^ell as tOe YPsR foY bePnN o]eY^ePNOt� 
-\YtOeYToYe� WossessPnN tOe TT ]aYPant W\ts `o\ at an PnJYeaseK YPsR foY Pns\lPn 
YesPstanJe �^eaReneK abPlPt` to JontYol blooK s\NaYs� ^Oen `o\Y total fat PntaRe 
Ps OPNO� Cons\TPnN a lo^�to�ToKeYate fat PntaRe Jan OelW faJPlPtate ^ePNOt loss 
Pn PnKP]PK\als ^PtO tOe TT ]aYPant� ^OPJO Jan Pn t\Yn OelW ^PtO Pns\lPn YesPstanJe� 

-at Ps an essentPal WaYt of a OealtO` KPet� WYo]PKes eneYN` foY 
aeYobPJ t`We e_eYJPse� anK Ps neeKeK foY tOe absoYWtPon of tOe 
fat�sol\ble ]PtaTPns A� +� E� anK 2� -at WYo]PKes ToYe tOan 
Ko\ble tOe n\TbeY of JaloYPes as JaYboO`KYates oY WYotePn on 
a NYaT WeY NYaT basPs� TOe total aTo\nt anK t`Wes of fats 
tOat `o\ JOoose Ta` Wla` a Yole Pn Oo^ effeJtP]e `o\Y KPetaY` 
stYateNPes aYe foY fat loss anK aJOPe]PnN an oWtPTal boK` 
JoTWosPtPon foY `o\Y sWoYt� 0n NeneYal� \nsat\YateK fats aYe 
OeaYt�OealtOPeY tOan sat\YateK oY tYans fats� TOe TC-�3� Nene 
Ps Pn]ol]eK Pn boK` ^ePNOt YeN\latPon anK boK` JoTWosPtPon� 
9eseaYJO sOo^s tOat PnKP]PK\als ^Oo Wossess tOe TT ]aYPant 
of TC-�3� e_WeYPenJe NYeateY ^ePNOt loss ^Oen tOe` Jons\Te 
lo^eY�to�ToKeYate fat KPets� Pn JoTWaYPson to ^Oen tOe` 
Jons\Te OPNOeY fat KPets� -oY tOose ^PtO tOe CC oY TC ]aYPant� 
tOeYe Ps no KPffeYenJe Pn ^ePNOt loss baseK on tOe aTo\nt of fat 
Jons\TeK� altOo\NO lo^eY total eneYN` PntaRes aYe neeKeK to 
JYeate a JaloYPe KeǋJPt��
 � Grau 2 et al. TCF7L2 rs79031�6-macronutrient interaction in obese individualsƬ responses to a 10-wk randomiaed hypoenerget-
ic diet. American 1ournal of Clinical Nutrition. 2010"91:�72-9.
Mattei 1 et al. TCF7L2 genetic variants modulate the effect of dietary fat intake on changes in body composition during a weight-
loss intervention. American 1ournal of Clinical Nutrition. 2012"96:1129-36.

:o\YJes 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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

People with
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@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

TC-�3� Ys� ��14�

TT

@o\Y 9es\lts

:PnJe `o\ Oa]e tOe TA oY TT ]aYPant of 
tOe -T6 Nene� `o\ Oa]e a t`WPJal fat loss 
YesWonse fYoT Jons\TPnN a ToKeYate�
to�OPNO WYotePn KPet� Cons\Te 1���1�4 
NYaTs of WYotePn WeY RPloNYaT of boK` 
^ePNOt oY aWWYo_PTatel` ������ of `o\Y 
eneYN` fYoT WYotePn so\YJes as WaYt of 
a JontYolleK�eneYN` KPet� 5ote tOat foY 
laYNeY atOletes oY tOose ^PtO OPNOeY eneYN` 
PntaRes K\e to Oea]` tYaPnPnN anK�oY 
OPNO eneYN` e_WenKPt\Yes tOe NYaTs WeY 
RPloNYaT YeJoTTenKatPons YeTaPn tOe 
saTe� b\t WYotePn as a WeYJent ��� Ta` 
KeJYease TaYReKl �̀

*ons\Te ������ oM enerN` 
MroT protein or ������� N 
protein�kN IoK` weiNht�

TA

T̀ WPJal

:PnJe `o\ Wossess tOe CC oY TC ]aYPant 
of tOe TC-�3� Nene� `o\ Oa]e a t`WPJal 
^ePNOt loss YesWonse baseK on `o\Y fat 
PntaRe� /o^e]eY� to OelW ens\Ye tOat `o\ 
aYe Jons\TPnN a OealtO �̀ ^ell�balanJeK 
KPet� Jons\Te ������ of `o\Y total 
KaPl` eneYN` neeKs fYoT fat as WaYt of a 
JontYolleK eneYN` KPet�

*ons\Te ������ oM enerN` 
MroT Mat�

CC

T̀ WPJal
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9eJoTTenKatPon

@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

-T6 Ys  � �� 

TA oY AA

@o\Y 9es\lts

People with
Response Variant

2in3

:at\YateK anK 
<nsat\YateK -ats

-T6
TOe -T6 Nene Ps also Rno^n as tOe ƫfat Tass anK obesPt`�assoJPateK NeneƬ 
sPnJe Pt Jan PTWaJt ^ePNOt TanaNeTent anK boK` JoTWosPtPon� TOPs NeneƬs 
Yole Pn tOe boK` Ps YelateK to TetabolPJ Yate� eneYN` e_WenKPt\Ye anK eneYN` 
balanJe� 0t Ps also e_WYesseK Pn YeNPons of tOe bYaPn tOat aYe Pn]ol]eK Pn tOe 
YeN\latPon of eneYN` PntaRe� C\YYent YeseaYJO sOo^s tOat sWeJPǋJ KPetaY` 
anK e_eYJPse YeJoTTenKatPons Jan s\bstantPall` OelW ^PtO ^ePNOt loss anK 
^ePNOt TaPntenanJe Pn PnKP]PK\als ^PtO JeYtaPn ]aYPants of tOe -T6 Nene�  

TOeYe aYe t^o TaPn t`Wes of KPetaY` fats! sat\YateK anK \nsat\YateK� 
:at\YateK fats aYe WYPTaYPl` fo\nK Pn anPTal�KeYP]eK fooKs s\JO as 
fatt` Teats� JOeese� b\tteY anK otOeY ^Oole TPlR KaPY` as ^ell as 
WYeWaYeK fooKs s\JO as WPaaa� baReK NooKs anK Tan` KesseYts� 
-oY atOletes� Pt Ps PTWoYtant to foJ\s on JaloYPes tOat aYe JontYPb\tPnN 
to OealtO anK WeYfoYTanJe� ^OPle TPnPTPaPnN JaloYPes tOat Wla` 
less of a Yole Pn `o\Y WeYfoYTanJe KPet� :at\YateK fats sOo\lK be 
lPTPteK Pn an atOleteƬs KPet sPnJe tOe` aYe not neJessaY` to PTWYo]e 
OealtO oY WeYfoYTanJe anK aYe onl` neeKeK Pn ]eY` sTall aTo\nts� 
<nsat\YateK fats� s\JO as tOose fo\nK Pn olP]e oPl� alTonKs anK 
NYaWe seeK oPl� Ta` OelW to KeJYease tOe YPsR of Tan` JOYonPJ 
KPseases� C\YYent YeseaYJO sOo^s tOat ]aYPatPon Pn tOe -T6 Nene 
Jan PTWaJt tOe YesWonse to sat\YateK anK \nsat\YateK fat� -oY 
PnKP]PK\als ^PtO tOe AA oY TA ]aYPant� a OPNO PntaRe of \nsat\YateK fat� 
anK lo^ PntaRe of sat\YateK fat Pn tOe KPet Jan OelW faJPlPtate ^ePNOt 
loss� KeJYease fat stoYes aYo\nK tOe abKoTen anK KeJYease tOe YPsR 
foY obesPt`��  
� Phillips CM et al. High dietary saturated fat intake accentuates obesity risk associated with the fat mass and obesi-
ty-associated gene in adults. 1ournal of Nutrition. 2012"1�2:�2�-31.  

:o\YJes of 4ono anK 
Pol`\nsat\YateK -at

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs 

4onounZHtuYHtLK -Ht 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� �

7oS`unZHtuYHtLK -Ht Amount (g)

Flaxseed oil �1 Tbsp� 10

Grape seed oil �1 Tbsp� 10

Sunǌower oil �1 Tbsp� 9

Soybean oil �1 Tbsp� �

Braail nuts �1/� cup� 7

9eJoTTenKatPon

@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

PPA9γ� Ys1��1���

GG oY GC

@o\Y 9es\lts

People with
Response Variant

1in7

4ono\nsat\YateK 
-at

PPA9γ�
TOe PPA9γ� Nene Ps Pn]ol]eK Pn tOe foYTatPon of fat Jells� TOPs 
Nene Ps TaPnl` fo\nK Pn fat tPss\e� )eJa\se of Pts Pn]ol]eTent Pn 
tOe foYTatPon of fat� PPA9γ� Jan PTWaJt ^ePNOt TanaNeTent 
anK boK` JoTWosPtPon� :WeJPǋJall �̀ PnKP]PK\als ^Oo Oa]e tOe 
GG oY GC ]aYPant of tOe Nene tenK to e_WeYPenJe NYeateY ^ePNOt 
loss anK lose ToYe boK` fat� JoTWaYeK to tOose ^PtO tOe CC 
]aYPant� ^Oen tOe` Jons\Te a KPet OPNO Pn Tono\nsat\YateK 
fats� 

4ono\nsat\YateK fats s\JO as olP]e oPl� alTonKs 
anK a]oJaKos Oa]e been assoJPateK ^PtO a Ye�
K\JeK YPsR foY OeaYt KPsease anK aKK Tan` beneǋ�
JPal n\tYPents to `o\Y WeYfoYTanJe KPet� 4ono\nsat�
\YateK fats Jan OelW YeK\Je ƫbaKƬ �3+3� JOolesteYol 
le]els anK Ta` also OelW PnJYease ƫNooKƬ �/+3� 
JOolesteYol� 9eseaYJO sOo^s tOat tOese fats Jan 
OelW faJPlPtate ^ePNOt loss anK YeK\Je boK` fat le]els 
Pn soTe PnKP]PK\als baseK on tOePY PPA9γ� Nene�� 
� 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\YJes of 
4ono\nsat\YateK -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\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs

:PnJe `o\ Wossess tOe CC ]aYPant of 
tOe PPA9N� Nene� Jons\TPnN ToYe 
Tono\nsat\YateK fats ^Pll not neJessaYPl` 
OelW to faJPlPtate ^ePNOt loss anK lo^eY 
`o\Y boK` fat WeYJentaNe� /o^e]eY� foY 
OeaYt OealtO� `o\ sOo\lK aPT foY a balanJe 
of sat\YateK� Tono\nsat\YateK anK 
Wol`\nsat\YateK fats to Teet `o\Y total 
KaPl` fat PntaRe YeJoTTenKatPon�

CC

(iT Mor a IalanJe oM sat\rateK� 

Tono\nsat\rateK anK pol`\nsat\rateK 

Mats to Teet `o\r total Kail` Mat intake�

T̀ WPJal

:PnJe `o\ Oa]e tOe TA oY AA ]aYPant 
of tOe -T6 Nene� `o\ Jan enOanJe 
`o\Y ^ePNOt loss b` lPTPtPnN sat\YateK 
fat PntaRe to less tOan 1�� of total 
eneYN` PntaRe anK Jons\TPnN tOe Yest 
of `o\Y YeJoTTenKeK KaPl` fat PntaRe 
fYoT \nsat\YateK fats� @o\Y PntaRe of 
Wol`\nsat\YateK fats sOo\lK be at least 
�� of `o\Y total eneYN` PntaRe� anK tOe 
Yest sOo\lK JoTe fYoT Tono\nsat\YateK 
fats� TOPs Jan f\YtOeY OelW to KeJYease 
`o\Y YPsR of Oa]PnN too T\JO fat Tass 
Yes\ltPnN Pn s\boWtPTal boK` JoTWosPtPon 
foY WeaR atOletPJ WeYfoYTanJe� TOPs ^Pll 
OelW `o\ to aJOPe]e tOe KesPYeK PntaRe of 
WYotePn� JaYboO`KYates anK \nsat\YateK 
fats to TaPntaPn a OPNO�X\alPt` WeYfoYTanJe 
KPet ^OPle YeK\JPnN `o\Y NeneYal YPsR foY 
otOeY assoJPateK OealtO Pss\es s\JO as 
JaYKPo]asJ\laY KPsease�

TA

3iTit intake oM sat\rateK Mat to no Tore 

than ��� oM enerN �̀ *ons\Te at least 

�� oM enerN` MroT pol`\nsat\rateK Mat�

EnOanJeK
^hen saturated fat intaRe is So^ and poS`unsaturated fat 

intaRe is hiNh



@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

4C4� Ys4 �����

CC oY CT

@o\Y 9es\lts

-66+ 05T63E9A5CE:  |  PAGE ��

3aJtose 
3aJtose Ps a nat\Yall` oJJ\YYPnN s\NaY fo\nK Pn KaPY` WYoK\Jts� 

>Oen laJtose Ps WYoWeYl` KPNesteK� Pt Ps bYoRen Ko^n Pnto t^o 

KPffeYent s\NaY ToleJ\les� Nl\Jose anK NalaJtose� 3aJtase Ps tOe 

ena`Te neeKeK to bYeaR Ko^n laJtose� :oTe WeoWle Ko not 

WYoK\Je an �̀ oY eno\NO laJtase� )eJa\se of tOPs� laJtose Wasses 

tOYo\NO tOe PntestPnes \nKPNesteK� >Oen tOPs oJJ\Ys� N\t baJteYPa 

Pn tOe PntestPnes feYTent tOe laJtose� ^OPJO WYoK\Jes Nas tOat leaKs 

to bloatPnN anK JYaTWs� anK Ja\ses ^ateY to enteY tOe PntestPne 

X\PJRl` leaKPnN to KPaYYOea� TOese aYe tOe \nJoTfoYtable s`TWtoTs 

assoJPateK ^PtO laJtose PntoleYanJe� :oTe WeoWle ^PtO laJtose 

PntoleYanJe Jannot toleYate an` TPlR WYoK\Jts ^OPle otOeYs Jan 

toleYate sTall aTo\nts of laJtose� >Oen KaPY` Ps Jons\TeK ^PtO 

a Teal tOeYe Jan be TPnoY s`TWtoTs oY no s`TWtoTs at all� b\t 

Jons\TPnN KaPY` on Pts o^n �esWeJPall` ǌ\PK TPlR� Jan Ja\se ToYe 

se]eYe s`TWtoTs� 0nKP]PK\als ^PtO an ele]ateK YPsR ]aYPant aYe at an 

PnJYeaseK YPsR foY lo^ JalJP\T PntaRe anK blooK JalJP\T le]els��    

�Enattah NS et al. Identiǋcation of a variant associated with adult-type hypolactasia. Nature Genetics. 2002"30:233-7.
2oek et al. The T-13910C polymorphism in the lactase phloriain hydrolase gene is associated with differences in serum 
calcium levels and calcium intake. 1ournal of Bone and Mineral Research. 2010"25�9�:19�0-7.
Daialanski et al. Lactase persistence versus lactose intolerance: Is there an intermediate phenotype& Clinical Biochemistry. 
2015. doi: 10.1016/j.clinbiochem.2015.11.001.

3aJtose 0ntoleYanJe
>Oen laJtose Ps not WYoWeYl` KPNesteK Pt Jan Ja\se \nJoTfoYtable 

s`TWtoTs s\JO as stoTaJO \Wset� Nas� bloatPnN� anK�oY loose 

stools� TOese s`TWtoTs \s\all` Ke]eloW abo\t one Oo\Y afteY 

`o\ Jons\Te laJtose�JontaPnPnN WYoK\Jts� T̀ WPJall �̀ PnKP]PK\als 

^PtO laJtose PntoleYanJe ^Pll Oa]e to Jons\Te a laJtose�fYee oY 

laJtose�YeK\JeK KPet foY lPfe oY be s\Ye to Jons\Te KaPY` WYoK\Jts 

^PtO a Teal� @o\Y YPsR foY laJtose PntoleYanJe KeWenKs Pn WaYt on 

tOe 4C4� Nene� :oTetPTes `o\ Jan Ke]eloW sOoYt�teYT laJtose 

PntoleYanJe ^Oen `o\ aYe sPJR� TOPs Ta` oJJ\Y� foY e_aTWle� Pn 

an PnKP]PK\al ^PtO \nKPaNnoseK JelPaJ KPsease ^Oo Ps not `et 

Jons\TPnN a Nl\ten�fYee KPet� /o^e]eY� onJe tOPs PnKP]PK\al 

Jons\Tes a stYPJt Nl\ten�fYee KPet� tOe laJtose PntoleYanJe tenKs to 

s\bsPKe�   

4C4�
4C4� Ps WaYt of tOe 4C4 JoTWle_ tOat OelWs to YeN\late tOe 

e_WYessPon of tOe 3CT Nene� ^OPJO enJoKes laJtase Ʃ tOe ena`Te� 

^OPJO Wla`s a Yole Pn bYeaRPnN Ko^n laJtose� =aYPatPons Pn tOPs Nene 

Jan PTWaJt `o\Y abPlPt` to bYeaR Ko^n laJtose� tOeYefoYe� PTWaJtPnN 

`o\Y YPsR foY laJtose PntoleYanJe� 0nKP]PK\als ^Oo Wossess tOe CC 

oY CT ]aYPant Ta` WYoK\Je soTe laJtase b\t tOe aTo\nt of laJtase 

WYoK\JeK Ps lPTPteK� TOPs ]aYPant Ta` not WYeKPJt laJtose PntoleYanJe 

YPsR foY PnKP]PK\als ^Oo aYe not of E\YoWean KesJent�

People with
Risk Variant

3in10
Caucasians

People with
Risk Variant

9in10
Asians

People with
Risk Variant

�in10
African Americans

5\tYPtPon ConsPKeYatPons  
^PtO a 3aJtose�-Yee +Pet
9eseaYJO sOo^s tOat PnKP]PK\als ^Oo Jons\Te a laJtose�
fYee KPet aYe at a NYeateY YPsR of PnaKeX\ate JalJP\T anK 
]PtaTPn + PntaRe JoTWaYeK to PnKP]PK\als ^Oo Jan toleYate 
laJtose�� CalJP\T anK ]PtaTPn + aYe PTWoYtant foY b\PlKPnN 
anK TaPntaPnPnN stYonN bones anK teetO� anK YeK\JPnN 
tOe YPsR of lo^ bone KensPt` anK stYess fYaJt\Yes tOat often 
oJJ\Y Pn atOletes� esWeJPall` feTales ^PtO TenstY\al J`Jle 
K`sf\nJtPon� 0f `o\ Oa]e laJtose PntoleYanJe� `o\ Jan stPll Net 
eno\NO JalJP\T anK ]PtaTPn + Pn tOe KPet tOYo\NO foYtPǋeK 
TPlR alteYnatP]es s\JO as so �̀ alTonK� anK YPJe be]eYaNes� 
CalJP\T anK ]PtaTPn + aYe not aKKeK to all TPlR alteYnatP]es� 
so be s\Ye to YeaK tOe label to JOeJR tOat tOe WYoK\Jts `o\ 
aYe JOoosPnN Oa]e been ƮfoYtPǋeK ^PtO JalJP\T anK ]PtaTPn 
+�Ư
�2oek et al. The T-13910C polymorphism in the lactase phloriain hydrolase gene is associated with differences in serum 
calcium levels and calcium intake. 1ournal of Bone and Mineral Research. 2010"25�9�:19�0-7.

:o\YJes of 3aJtose
 Amount (g)

CowƬs milk �1 cup� 12

GoatƬs milk �1 cup� 11

Chocolate milk �1 cup� 10

Buttermilk �1 cup� 9

Yogurt �3/� cup� 7

Froaen 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\YJe! +PetPtPans of CanaKa� -ooK :o\YJes of 3aJtose

9eJoTTenKatPon

CT

:lPNOtl` Ele]ateK

3iTit Kair` intake�

:PnJe `o\ Wossess tOe CT ]aYPant of tOe 
4C4� Nene� `o\ sOo\lK lPTPt `o\Y PntaRe 
of KaPY` WYoK\Jts� 0f `o\ aYe e_WeYPenJPnN 
s`TWtoTs of laJtose PntoleYanJe� tY` 
a]oPKPnN laJtose anK TonPtoYPnN Pf `o\Y 
s`TWtoTs KPsaWWeaY� :oTetPTes `o\ Jan 
tYaPn `o\Y boK` to WYoK\Je ToYe laJtase 
ena`Tes b` slo^l` PntYoK\JPnN laJtose Pnto 
`o\Y KPet� 4en 
 ^oTen 1 ��� `eaYs olK 
sOo\lK aPT to Jons\Te \W to � seY]PnNs of 
TPlR anK�oY alteYnatP]es KaPl` ^OPle tOose 
o]eY �� `eaYs olK sOo\lK aPT to Jons\Te 
\W to � seY]PnNs of TPlR anK�oY alteYnatP]es 
KaPl �̀ 4eet tOese YeJoTTenKatPons b` 
Jons\TPnN laJtose�JontaPnPnN WYoK\Jts as 
toleYateK as ^ell as JalJP\T� anK ]PtaTPn 
+�foYtPǋeK� laJtose�fYee TPlR alteYnatP]es 
s\JO as so �̀ alTonK� oY YPJe be]eYaNe�
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Gl\ten Ps a WYotePn fo\nK Pn ^Oeat� baYle �̀ Y`e anK 
WYoK\Jts TaKe fYoT tOese NYaPns� :oTe oats also 
JontaPn Nl\ten� 4an` fooKs tOat JontaPn Nl\ten WYo]PKe 
ǋbYe fYoT ^Oole NYaPns anK Jan be an e_Jellent so\YJe 
of ]PtaTPns anK TPneYals� /o^e]eY� foY soTe WeoWle� 
Nl\ten Jan Ja\se se]eYe KPNestP]e WYobleTs leaKPnN to 
n\tYPent TalabsoYWtPon� aneTPa anK Tan` seYPo\s OealtO 
WYobleTs� :e]eYal n\tYPent KeǋJPenJPes aYe JoTTon Pn 
atOletes ^PtO \nKPaNnoseK JelPaJ KPsease� esWeJPall` PYon 
KeǋJPenJ �̀ 0Yon KeǋJPenJ` Jan sPNnPǋJantl` PTWaPY atOletPJ 
WeYfoYTanJe sPnJe PYon Wla`s a laYNe Yole Pn enOanJPnN 
T\sJle f\nJtPon anK ^oYR JaWaJPt �̀ GastYoPntestPnal 
KPstYess� oY stoTaJO \Wset� Jan also PTWaPY WeYfoYTanJe� 
so foY atOletes ^PtO Nl\ten PntoleYanJe� follo^PnN a stYPJt 
Nl\ten�fYee KPet Ps JY\JPal��  
�Tonutti E and Biaaaro N. Diagnosis and classiǋcation of celiac disease and gluten sensitivity. Autoimmunity 
Reviews. 201�"13:�72-6.

Gl\ten 0ntoleYanJe
CelPaJ KPsease YeWYesents tOe Tost se]eYe foYT 
of Nl\ten PntoleYanJe anK affeJts abo\t 1� of tOe 
WoW\latPon� PeoWle ^PtO JelPaJ KPsease YeX\PYe a Nl\ten�
fYee KPet foY lPfe� 5on�JelPaJ Nl\ten sensPtP]Pt` �5CG:� Ps a 
TPlKeY foYT of Nl\ten PntoleYanJe tOat Ta` affeJt �� of 
tOe WoW\latPon� 0nKP]PK\als ^PtO 5CG: often e_WeYPenJe 
KPaYYOea� abKoTPnal WaPn� fatPN\e anK OeaKaJOes ^Oen 
tOe` Jons\Te Nl\ten�JontaPnPnN fooKs� /o^e]eY� tOese 
aK]eYse effeJts of Nl\ten Pn PnKP]PK\als ^Oo Ko not 
Oa]e JelPaJ KPsease aYe WooYl` \nKeYstooK anK 5CG: 
YeTaPns JontYo]eYsPal�

/3A
TOe /3A Nenes WYoK\Je a NYo\W of WYotePns JalleK tOe O\Tan 
le\RoJ`te antPNen �/3A� JoTWle_� ^OPJO aYe YesWonsPble foY Oo^ 
tOe PTT\ne s`steT KPstPnN\PsOes bet^een tOe boK`Ƭs o^n WYotePns 
anK foYePNn� WotentPall` OaYTf\l WYotePns� 9eseaYJO Oas sOo^n tOat 
tOe /3A Nenes aYe tOe Tost PTWoYtant NenetPJ WYeKPJtoY of Nl\ten 
PntoleYanJe� AWWYo_PTatel`   � of WeoWle ^PtO JelPaJ KPsease anK 
��� of tOose ^PtO non�JelPaJ Nl\ten sensPtP]Pt`� Oa]e tOe +8� oY 
+8� YPsR ]eYsPon of /3A� JoTWaYeK to onl` ��� of tOe NeneYal 
WoW\latPon� :P_ ]aYPatPons Pn tOe /3A Nenes Jan be \seK to JlassPf` 
PnKP]PK\als Pnto WYeKeǋneK YPsR NYo\Ws foY Nl\ten PntoleYanJe�� 9PsR 
WYeKPJtPon Ps baseK \Won a sJale of lo �̂ TeKP\T oY OPNO YPsR� 
�Mark Wolters VM and Wijmenga C. Genetic background of celiac disease and its clinical implications. American 
1ournal 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 A1 et al. Effective detection of human leukocyte antigen risk alleles in celiac disease using tag single 
nucleotide polymorphisms. PLoS ONE. 200�"3:e2270. 

Gene 4aYReYs

9PsR =aYPants @o\Y =aYPants

/3A

alNoYPtOT

Ys�� �1��
Ys�������
Ys�1�����
Ys4�� ��4
Ys�4�41��
Ys4�1����

@o\Y 9es\lts

@o\Y 9PsR

Gl\ten

9eJoTTenKatPon

5\tYPtPon ConsPKeYatPons 
^Oen -ollo^PnN a  
Gl\ten�-Yee +Pet
Gl\ten�fYee fooKs PnJl\Ke all \nWYoJesseK ]eNetables� fY\Pt� KaPY` WYoK\Jts� 

Teat� ǋsO� Wo\ltY �̀ n\ts� leN\Tes� seeKs� fats anK oPls� Gl\ten�fYee 

NYaPns PnJl\Ke! YPJe� X\Pnoa� JoYn� b\JR^Oeat� aTaYantO� anK TPllet� -oY 

PnKP]PK\als ^Oo neeK to follo^ a Nl\ten�fYee KPet� fooKs to a]oPK PnJl\Ke 

an` WYoK\Jts tOat aYe TaKe ^PtO ^Oeat� Y`e� baYle` oY tYPtPJale� P\Ye oats 

sOo\lK be Jons\TeK Pn ToKeYatPon Pf toleYateK� ^OPle YeN\laY oats �^OPJO 

JontaPn ^Oeat� sOo\lK be a]oPKeK� -oY tOe ]ast TaQoYPt` of tOe WoW\latPon� 

Jons\TPnN a Nl\ten�fYee KPet Ps \nneJessaY �̀ PYoJesseK Nl\ten�fYee 

WYoK\Jts often Oa]e ToYe JaloYPes� soKP\T� aKKeK s\NaY anK fat anK 

fe^eY n\tYPents JoTWaYeK to tOePY Nl\ten�JontaPnPnN Jo\nteYWaYts� +esWPte 

a laJR of e]PKenJe s\WWoYtPnN tOe beneǋts of a Nl\ten�fYee KPet foY atOletPJ 

WeYfoYTanJe Pn PnKP]PK\als ^PtOo\t JelPaJ KPsease� atOletes aYe ToYe lPRel` 

tOan tOe NeneYal WoW\latPon to follo^ a Nl\ten�fYee KPet� -oY atOletes ^PtOo\t 

JelPaJ KPsease� aKOeYenJe to a Nl\ten�fYee KPet Ps often \nneJessaY` anK 

Jan TaRe Pt ToYe KPfǋJ\lt to Teet tOePY n\tYPtPonal neeKs� esWeJPall` foY 

JaYboO`KYates�

:o\YJes of Gl\ten
4HQoY :ouJLZ oM .SutLn /PKKLn :ouYJLZ oM .SutLn

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\Ye oats Ko not JontaPn Nl\ten" Oo^e]eY� oats aYe often 
JYoss�JontaTPnateK ^PtO Nl\ten�JontaPnPnN NYaPns

3ow Risk

70�
of the population

4eKi\T Risk

20�
of the population

/iNh Risk

10�
of the population

 @o\ Oa]e a TeKP\T YPsR foY Ke]eloWPnN 
JelPaJ KPsease Oo^e]eY tOPs Koes not 
Tean `o\ Oa]e JelPaJ KPsease� :WeaR 
to `o\Y OealtOJaYe WYofessPonal Pf `o\ 
e_WeYPenJe KPaYYOea� steatoYYOea� JYaTWs� 
ǌat\lenJe� fatPN\e oY QoPnt WaPn ^OPle 
Jons\TPnN Nl\ten�JontaPnPnN fooKs� oY 
Pf `o\ Oa]e a faTPl` TeTbeY ^PtO JelPaJ 
KPsease� 4aQoY KPetaY` so\YJes of Nl\ten 
PnJl\Ke bYeaK� Wasta� JeYeal anK an` 
baReK NooK TaKe ^PtO ^Oeat� baYle` 
oY Y`e� 0t Ps not YeJoTTenKeK tOat `o\ 
PTTeKPatel` atteTWt to YeTo]e Nl\ten 
fYoT `o\Y KPet� as elPTPnatPnN Nl\ten 
Ta` PnteYfeYe ^PtO tOe aJJ\YaJ` of JelPaJ 
KPsease KPaNnostPJ tests� Gl\ten�fYee fooKs 
PnJl\Ke all \nWYoJesseK ]eNetables� fY\Pt� 
KaPY` WYoK\Jts� Teat� ǋsO� Wo\ltY �̀ n\ts� 
leN\Tes� seeKs� fats anK oPls� Gl\ten�
fYee NYaPns PnJl\Ke! YPJe� X\Pnoa� JoYn� 
b\JR^Oeat� aTaYantO anK TPllet�

4eKi\T risk Mor Nl\ten 
intoleranJe�

GT
TT
CT
GG
TT
AA

4eKP\T
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9eJoTTenKatPon

@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

C+�� Ys1��1���

GG oY GA

@o\Y 9es\lts

-at Taste PeYJeWtPon

C+��
TOe Jl\steY of KPffeYentPatPon �� �C+��� Nene Ps also Rno^n 
as fatt` aJPK tYansloJase� 0t Ps fo\nK on tOe s\YfaJes of Tan` 
Jells anK Ps Pn]ol]eK Pn tOe tYansWoYt of fat fYoT tOe blooK� 
:e]eYal st\KPes Oa]e no^ lPnReK ]aYPatPons Pn tOe C+�� Nene to 
KPffeYenJes Pn tOe WeYJeWtPon of tOe taste anK te_t\Ye of fats anK 
oPls� ƫ:\WeY tasteYsƬ tenK to be able to KeteJt tOe taste of fats 
anK oPls at lo^eY le]els tOan ƫlo^ tasteYs�Ƭ

-ooK PntaRe Ps laYNel` KeteYTPneK b` o\Y taste 
WeYJeWtPons anK WYefeYenJes foY JeYtaPn fooKs anK 
be]eYaNes� TOe ^a` tOat ^e WeYJeP]e tOe taste of 
fatt` fooKs Ps WaYtPJ\laYl` PTWoYtant beJa\se o\Y 
PntaRe of fats Jan affeJt OeaYt OealtO anK boK` 
JoTWosPtPon� -at Ps neeKeK to absoYb JeYtaPn 
]PtaTPns PnJl\KPnN ]PtaTPns A� +� E� anK 2� TOe 
OealtO anK WeYfoYTanJe beneǋts of ]PtaTPns A� +� 
anK E aYe o\tlPneK Pn tOe 5\tYPent 4etabolPsT seJtPon 
of tOPs YeWoYt� -at WYo]PKes   JaloYPes WeY NYaT� 
^OPJO Ps ToYe tOan Ko\ble tOe JaloYPes Pn a NYaT of 
WYotePn oY JaYboO`KYate� 9eseaYJO sOo^s tOat o\Y 
WYefeYenJe foY fatt` fooKs Jan ]aY` KeWenKPnN on 
^OPJO ]eYsPon of tOe C+�� Nene ^e Oa]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 inǌuence oral sensitivity to fat in 
obese subjects. 1ournal of Lipid Research. 2012"53:561-6. 

:o\YJes of /PNO -at -ooKs

People with
Response Variant

7in10
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9eJoTTenKatPon

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

G3<T� Ys�4��

CT oY TT

@o\Y 9es\lts

People with
Risk Variant

1in5

:\NaY PntaRe Ps WaYtl` KeteYTPneK b` o\Y s^eet taste 
WYefeYenJe anK JYa]PnNs foY JeYtaPn fooKs anK be]eYaNes� 
TOeYe Ps JonsPKeYable ]aYPabPlPt` Pn PnKP]PK\alsƬ WYefeYenJes 
anK JYa]PnNs foY s^eet fooKs anK be]eYaNes� TOeYe aYe 
Tan` faJtoYs tOat Ta` PTWaJt `o\Y WYefeYenJe foY s\NaY` 
fooKs PnJl\KPnN tOe aNe tOat `o\ aYe ǋYst PntYoK\JeK to 
s^eets� anK Ws`JOoloNPJal assoJPatPons bet^een Jons\TPnN 
tOese fooKs anK JeYtaPn lPfe e_WeYPenJes oY eTotPons� 0n tOe 
bYaPn� tOeYe aYe e]en ƫWleas\Ye�NeneYatPnNƬ sPNnals NP]en off 
Pn YesWonse to eatPnN oY KYPnRPnN soTetOPnN s^eet� 9eseaYJO 
Oas sOo^n tOat `o\Y PntaRe of s^eet fooKs Jan also be 
KeteYTPneK b` `o\Y Nenes��
� Eny 2M 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. 

:\NaY PYefeYenJe

G3<T� 
Gl\Jose tYansWoYteY t`We � �G3<T�� Ps Pn]ol]eK Pn YeN\latPnN Nl\Jose 
�s\NaY� Pn tOe boK �̀ TOe e_WYessPon of tOPs Nene Oas been fo\nK Pn 
aYeas of tOe bYaPn tOat aYe Pn]ol]eK Pn JontYollPnN fooK PntaRe� 0nKP]PK\als 
^Oo Wossess tOe TT oY TC ]aYPant of tOPs Nene seeT to Oa]e a NYeateY 
WYefeYenJe foY s^eet fooKs anK be]eYaNes anK aYe ToYe lPRel` to o]eY�
Jons\Te s\NaY� -oY Tan` atOletes� lonNeY tYaPnPnN sessPons� YaJes 
anK JoTWetPtPons often YeX\PYe s\NaY�JontaPnPnN sWoYts KYPnRs� Nels� oY 
JOe^s to Teet f\el neeKs� /o^e]eY� foY oWtPTal OealtO� Pt Ps PTWoYtant to 
lPTPt aKKeK s\NaYs Pn `o\Y KPet�

:o\YJes of /PNO :\NaY -ooKs
 Amount (g)

Iced cappucino �2 cups� 56

Cola �1 can�  36

Citrus juice, froaen, diluted �1 cup� 32

Sports beverage �2 cups� 2�

Caramels ��0g� 26

Milk chocolate �50g� 26

Maple syrup �2 Tbsp�  2�

1ellybeans 20

Popsicle �75g� 10

1am �1 Tbsp� 10

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs  

/PgO Pn /LHStO` 
(UnZHtuYHtLK) -Ht 

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� �

Homogeniaed milk �1 cup� �

:o\YJe! /ealtO CanaKaƬs 5\tYPent =al\e of :oTe CoTTon -ooKs  

:PnJe `o\ Wossess tOe AA ]aYPant of tOe 
C+�� Nene� `o\ aYe a ƫlo^ tasteYƬ of 
fats� TOPs Teans tOat `o\ YeX\PYe NYeateY 
aTo\nts of fat Pn `o\Y fooK to be able to 
KeteJt tOe taste of fats as tOose ^Oo aYe 
ƫs\WeY tasteYsƬ� 0n JoTWaYPson� ƫs\WeY 
tasteYsƬ aYe betteY able to KeteJt tOe 
taste of fats at lo^eY le]els� Cons\TPnN 
too T\JO fat� anK tOe ^YonN t`Wes of 
fats �sat\YateK ]s� \nsat\YateK� Jan be 
OaYTf\l foY tOe OeaYt anK Jan leaK to 
o]eY^ePNOt anK obesPt �̀ 9efeY to tOe 
ƫTotal -atsƬ seJtPon of `o\Y YeWoYt foY `o\Y 
YeJoTTenKeK KaPl` PntaRe of fats�

AA

@o\r aIilit` to sense the Matt` 
taste oM MooKs is t`piJal�

T̀ WPJal

:PnJe `o\ Wossess tOe CT oY TT ]aYPant of tOe 

G3<T� Nene� `o\ aYe at an PnJYeaseK YPsR of o]eY�

Jons\TPnN s\NaY anK Ta` be ToYe lPRel` to enQo` 

s^eet fooKs anK be]eYaNes� APT foY less tOan 

�� of `o\Y total KaPl` eneYN` PntaRe fYoT aKKeK 

s\NaY� TOeYe aYe Re` tPTes ^Oen Jons\TPnN sPTWle 

s\NaYs� s\JO as tOose fo\nK Pn sWoYts be]eYaNes� 

Nels oY JOe^s Jan beneǋt atOletPJ WeYfoYTanJe� -oY 

e_aTWle� ^Oen OPNO�PntensPt` tYaPnPnN Ps s\staPneK 

foY ToYe tOan �� TPn\tes� s\NaY�JontaPnPnN fooKs 

anK be]eYaNes Jan OelW to WYe]ent KeWletPon 

of T\sJle Nl`JoNen stoYes anK TaPntaPn blooK 

s\NaY le]els� TOPs Jan Oa]e a WosPtP]e PTWaJt on 

WeYfoYTanJe� /o^e]eY� too T\JO aKKeK s\NaY Jan 

leaK to JaYKPoTetabolPJ KPsease anK PnJYeaseK fat 

Tass� ^OPJO Ta` OPnKeY atOletPJ WeYfoYTanJe�

CT

@o\ ha]e a hiNh preMerenJe 
Mor s\Nar�

Ele]ateK
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4C49 Ys1�����1�

CC oY CT
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People with
Risk Variant
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EatPnN )et^een 
4eals

4C49
TOe 4C49 Nene JoKes foY tOe TelanoJoYtPn 4 YeJeWtoY� ^OPJO Ps fo\nK Pn tOe 
O`WotOalaT\s YeNPon of tOe bYaPn� TOPs Ps an aYea of tOe bYaPn tOat JontYols 
O\nNeY anK aWWetPte� TOe 4C49 Nene Wla`s an PTWoYtant Yole Pn aWWetPte 
YeN\latPon anK O\nNeY J\es� 9eseaYJO sOo^s tOat PnKP]PK\als ^PtO tOe CC oY 
CT ]eYsPon of tOe 4C49 Nene aYe ToYe lPRel` to eat bet^een Teals often anK 
Oa]e a OePNOteneK aWWetPte� 

-oY Tan` atOletes� eatPnN bet^een Teals �P�e� snaJRPnN� Jan be 

beneǋJPal Pf snaJRs aYe OealtOf\l anK neJessaY` to Teet eneYN` 

e_WenKPt\Ye neeKs� -oY otOeYs tOe e_tYa JaloYPes TPNOt be Pn e_Jess 

of tOose neeKeK to TaPntaPn oY aJOPe]e an PKeal boK` JoTWosPtPon� 

/ealtO` snaJRs Jan assPst ^PtO YeN\latPnN blooK s\NaY le]els anK 

TaPntaPnPnN boK` ^ePNOt� J\Yb fooK JYa]PnNs anK WYo]PKe f\el anK 

YeJo]eY` neeKs K\YPnN tYaPnPnN� /o^e]eY� foY Tan` b\s` atOletes 

snaJRPnN Ps often an \nOealtO` OabPt K\e to snaJR�fooK JOoPJes anK�

oY e_JessP]e JaloYPe PntaRe be`onK oneƬs neeKs� -oY `o\Y o]eYall 

OealtO anK ^ellness� Pt Ps PTWoYtant to TanaNe eTotPonal eatPnN �P�e� 

Ws`JOoloNPJal Yeasons foY snaJRPnN�� anK foJ\s on ToYe OealtOf\l 

snaJRPnN ^Oen `o\ feel O\nNY` oY neeK f\el to tYaPn oY JoTWete� :oTe 

Yeasons foY eTotPonal eatPnN Ta` PnJl\Ke boYeKoT� OabPt �P�e� eatPnN 

Pn fYont of tOe tele]PsPon� oY at JeYtaPn tPTes�� stYess� fY\stYatPon� an_Pet` 

oY lonelPness� :oTe atOletes neeK to be YeTPnKeK to PnJl\Ke snaJRs� 

^OPle otOeYs sOo\lK snaJR less often oY JOoose ToYe OealtOf\l oWtPons� 

:JPentPsts Oa]e also no^ KPsJo]eYeK tOat ]aYPatPons Pn tOe 4C49 Nene 

aYe assoJPateK ^PtO tOe lPRelPOooK of eatPnN bet^een Teals KYP]en b` 

tOe KesPYe to eat ToYe oY less fYeX\entl` KeWenKPnN on `o\Y Nenot`We��
� Stutamann F et al. Common genetic variation near MC�R is associated with eating behaviour patterns in European populations. 
Int 1 Obes. 2009"33:373-37�. 
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CaYboO`KYates aYe tOe TaPn so\YJe of eneYN` foY o\Y bYaPn 
anK ^oYRPnN T\sJles� TOeYe aYe tOYee TaPn t`Wes of JaY�
boO`KYates! s\NaY� staYJO� anK ǋbeY� /ealtOf\l so\YJes 
of JaYboO`KYates Pn tOe KPet PnJl\Ke TPnPTall` WYoJesseK 
staYJOes s\JO as ^Oole NYaPn bYeaKs anK JeYeals� YPJe� Yoot 
]eNetables� beans� lentPls� JOPJRWeas� fY\Pts� anK lo^�fat 
KaPY` WYoK\Jts� ^Oen tOe` aYe Jons\TeK Pn ToKeYatPon� 
<nOealtO` so\YJes of JaYboO`KYates PnJl\Ke YeǋneK NYaPns� 
s\NaY�s^eeteneK be]eYaNes anK JeYtaPn baReK NooKs� 
/o^e]eY� tOeYe aYe tPTes ^Oen Jons\TPnN sPTWle JaYbo�
O`KYates� ^OPJO aYe fo\nK Pn sWoYts be]eYaNes� Nels anK 
JOe^s Jan beneǋt atOletPJ WeYfoYTanJe� 9eseaYJO no^ 
sOo^s tOat `o\Y abPlPt` to KPNest staYJO KeWenKs WaYtPall` on 
tOe A4@1 Nene� /a]PnN tOe AA ]aYPant of tOe A4@1 Nene 
KeJYeases `o\Y abPlPt` to bYeaR Ko^n staYJO anK `o\Y blooK 
s\NaY JontYol afteY eatPnN staYJO` fooKs� 0nKP]PK\als ^PtO tOe 
AA ]aYPant Oa]e a NYeateY YPsR foY Pns\lPn YesPstanJe ^Oen 
Jons\TPnN a OPNO�staYJO KPet��
�Mandel AL and Breslin PA. High endogenous salivary amylase activity is associated with improved glycemic 
homeostasis following starch ingestion in adults. 1ournal of Nutrition. 2012"1�2:�53-�5�.  

:taYJO

A4@1 
A4@1 Ps a Nene tOat JoKes foY tOe aT`lase ena`Te tOat OelWs KPNest staYJO� 

:alP]aY` aT`lase Ps tOe ena`Te fo\nK Pn `o\Y salP]a� ^OPJO beNPns tOe WYoJess 

of KPNestPnN staYJO tOat `o\ Jons\Te� 3e]els of tOPs ena`Te aYe lPnReK to tOe 

A4@1 Nene� CeYtaPn WoW\latPons tOat tYaKPtPonall` Jons\Te OPNOeY JaYboO`KYate 

�staYJO� KPets tenK to Wossess tOe TT oY AT ]aYPant of tOe A4@1 Nene� JoTWaYeK 

to WoW\latPons tOat tYaKPtPonall` Jons\Te lo^eY JaYboO`KYate �staYJO� KPets� TOe 

TT oY AT ]aYPant of tOe A4@1 Nene Ps assoJPateK ^PtO a NYeateY n\TbeY of JoWPes 

of tOe Nene� so PnKP]PK\als ^PtO tOese ]aYPants WYoK\Je ToYe of tOe ena`Te� 

9eseaYJO no^ sOo^s tOat ^Oen `o\ Oa]e tOe AA ]aYPant� `o\ Ta` Oa]e a 

KeJYeaseK abPlPt` to KPNest staYJOes JoTWaYeK to tOose ^PtO tOe TT oY AT ]aYPant�

:o\YJes of :taYJO
 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\YJe! OttW!��n\tYPtPonKata�self�JoT

9LWSHJL tOLZL MooKZ��� ^PtO tOLZL MooKZ���

Potato chips and dip Whole wheat pita with hummus

Mufǋn Whole wheat English mufǋn 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

ƫVeggieƬ 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

Piaaa Slice Half a turkey sandwich with veggies

:PnJe `o\ Wossess tOe TT oY AT ]aYPant of 
tOe A4@1 Nene� `o\ Oa]e a t`WPJal abPlPt` 
to KPNest anK TetabolPae staYJOes� APT to 
Teet `o\Y JaYboO`KYate neeKs tOYo\NO 
OealtO` so\YJes of JaYboO`KYates s\JO 
as ^Oole NYaPns� fY\Pts anK ]eNetables� 
Cons\Te OPNO�staYJO fooKs onl` Pn 
ToKeYatPon�

AT

@o\r aIilit` to TetaIoliae 
starJh is t`piJal�

T̀ WPJal

:PnJe `o\ Wossess tOe TT ]aYPant of tOe 
4C49 Nene� `o\ Oa]e a t`WPJal YPsR foY 
eatPnN bet^een Teals� To TaPntaPn a 
OealtO` TetabolPsT� a]oPK NoPnN lonNeY 
tOan sP_ Oo\Ys ^PtOo\t eatPnN K\YPnN tOe 
Ka �̀ 4onPtoY anK YesWonK to O\nNeY J\es� 
^OPJO Ta` PnJl\Ke a laJR of eneYN �̀ TooK 
JOanNes� stoTaJO NYo^lPnN� ^eaRness� 
KPaaPness� oY Oa]PnN a OeaKaJOe� COoose 
OealtO` snaJRs tOat aYe not e_JessP]e Pn 
JaloYPes�

TT

@o\r tenKenJ` to eat 
Ietween Teals is t`piJal�

T̀ WPJal
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0TWlPJatPons

4otP]atPon to E_eYJPse

)+5-
TOe bYaPn�KeYP]eK ne\YotYoWOPJ faJtoY Ps a WYotePn tOat Ps enJoKeK 
b` tOe )+5- Nene� TOPs WYotePn ^oYRs Pn YeNPons of tOe bYaPn to 
Pnǌ\enJe tOe neY]o\s s`steT� T\sJ\lat\Ye� anK blooK ]essels� 
all of ^OPJO aYe PTWoYtant to e_eYJPse� )eJa\se of tOe JoTWle_Pt` 
of Tental staTPna anK tOe Ws`JOoloNPJal YesWonse to e_eYJPse� 
tOe )+5- Nene Ps onl` one of Tan` WossPble NenetPJ faJtoYs tOat 
Ta` Pnǌ\enJe YesWonses to e_eYJPse anK f\t\Ye e_eYJPse beOa]PoY� 
5e]eYtOeless� YeseaYJO sOo^s tOat tOose ^PtO tOe AA oY AG 
]aYPant of tOe )+5- Nene KeYP]e NYeateY enQo`Tent oY Wleas\Ye 
anK PTWYo]eTents Pn TooK fYoT e_eYJPse anK a lo^eY WeYJeWtPon 
of effoYt K\YPnN e_eYJPse JoTWaYeK to tOose ^PtOo\t tOPs ]aYPant� 

@o\Y attPt\Ke to^aYK e_eYJPse anK tOe effeJt Pt Oas 
on `o\Y TooK Jan NYeatl` PTWaJt `o\Y tYaPnPnN anK 
WeYfoYTanJe� 9eseaYJO sOo^s tOat PnKP]PK\als ^Oo 
Wossess tOe AA oY AG ]aYPant of tOe )+5- Nene aYe 
ToYe lPRel` to e_WeYPenJe WosPtP]e TooK JOanNes 
fYoT ^oYRPnN o\t� TOe` also WeYJeP]e tOePY effoYt anK 
e_eYtPon le]el as lo^eY K\YPnN e_eYJPse JoTWaYeK 
to PnKP]PK\als ^Oo Wossess tOe GG ]aYPant�� ^OPJO 
Jan OelW to enOanJe tYaPnPnN anK� tOeYefoYe� beneǋt 
WeYfoYTanJe K\YPnN JoTWetPtPon� TOese faJtoYs 
PTWaJt TotP]atPon to e_eYJPse� EnOanJeK TotP]atPon 
to e_eYJPse Jan Oa]e a T\ltPt\Ke of WO`sPJal anK 
Ws`JOoloNPJal beneǋts PnJl\KPnN PTWYo]eTents Pn 
boK` fat le]els� blooK s\NaYs� anK attPt\Ke� 
� 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. 1 Behav Med. 201�"37�6�:11�0-92.
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C@P1 A1
3EP9

alNoYPtOT

Ys�4��1��
Ys1�4�����

9esWonse =aYPants @o\Y =aYPants

@o\Y 9es\lts

@o\Y 9esWonse

-ollo^PnN a stYenNtO anK enK\YanJe tYaPnPnN WYoNYaT 
Jan lo^eY blooK WYess\Ye� lo^eY blooK s\NaYs� 
PTWYo]e JOolesteYol le]els� KeJYease KeWYessPon anK 
PTWYo]e TooK� aTonN Tan` otOeY WosPtP]e o\tJoTes� 
9eseaYJO sOo^s tOat NenetPJ KPffeYenJes Pnǌ\enJe 
tOe lPRelPOooK of enNaNPnN Pn WO`sPJal aJtP]Pt �̀ TOe 
C@P1 A1 anK 3EP9 Nenes Oa]e been PKentPǋeK 
as bePnN Re` JontYPb\toYs to oneƬs WYobabPlPt` of 
WaYtPJPWatPnN Pn WO`sPJal aJtP]Pt`�tYaPnPnN�� 

� 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_eYJPse )eOa]PoY

C@P1 A1 
 3EP9 
TOe C@P1 A1 Nene OelWs to TaRe tOe ena`Te aYoTatase� 
^OPJO Ps Pn]ol]eK Pn OoYTone Jon]eYsPon� TOe e_aJt WO`sPoloNPJal 
WatO^a` b` ^OPJO tOPs Nene PTWaJts e_eYJPse beOa]PoY Ps 
\nRno^n� /o^e]eY� J\YYent YeseaYJO sOo^s tOat tOose ^Oo Oa]e 
tOe AA oY GA ]aYPant of tOe C@P1 A1 Nene aYe ToYe lPRel` to 
e_eYJPse JoTWaYeK to tOose ^PtO tOe GG ]aYPant� TOe 3EP9 Nene 
OelWs to TaRe tOe leWtPn YeJeWtoY WYotePn� ^OPJO OelWs to YeN\late 
boK` ^ePNOt� TOe WYeJPse YelatPonsOPW bet^een ]aYPatPons Pn tOe 
3EP9 Nene anK e_eYJPse beOa]PoY Ta` steT fYoT tOPs NeneƬs 
Pn]ol]eTent Pn YeN\latPnN eneYN` balanJe� TOose ^Oo Oa]e tOe TT 
oY GT ]aYPant of tOe 3EP9 Nene aYe ToYe lPRel` to WaYtPJPWate Pn 
WO`sPJal aJtP]Pt` JoTWaYeK to tOose ^Oo Oa]e tOe GG ]aYPant�  

People with
Response Variant

1in5

:PnJe `o\ Wossess tOe AA oY AG ]aYPant 
of tOe )+5- Nene� `o\ aYe ToYe lPRel` 
to e_WeYPenJe NYeateY enQo`Tent anK 
WosPtP]e TooK JOanNes fYoT e_eYJPse oY 
tYaPnPnN� @o\ also tenK to WeYJeP]e `o\Y 
e_eYtPon le]el K\YPnN e_eYJPse to be lo^eY 
tOan PnKP]PK\als ^PtO tOe GG ]aYPant� 
TOese YesWonses to e_eYJPse Yes\lt Pn a 
OePNOteneK TotP]atPon to e_eYJPse anK 
NYeateY lPRelPOooK tOat `o\ ^Pll JontPn\e to 
follo^ `o\Y tYaPnPnN YeNPTe� TOeYefoYe� `o\ 
aYe at a NenetPJ aK]antaNe ^Oen Pt JoTes 
to TotP]atPon to beNPn oY JontPn\e YeN\laY 
e_eYJPse�

AA

@o\ ha]e an enhanJeK 
innate Toti]ation to 
e_erJise�

EnOanJeK

)aseK on `o\Y 3EP9 anK 
C@P1 A1]aYPants� `o\ Oa]e a t`WPJal 
lPRelPOooK of enNaNPnN Pn WO`sPJal aJtP]Pt �̀ 
AtOletes sOo\lK be TPnKf\l of TaPntaPnPnN 
WO`sPJal aJtP]Pt` le]els K\YPnN tOe entPYe 
`eaY� To s\staPn `o\Y aJtP]e lPfest`le� set 
TontOl` :4A9T �sWeJPǋJ� Teas\Yeable� 
attaPnable� YealPstPJ� tPTel`� Noals anK 
JonsPKeY \sPnN Tental PTaNeY`" tOese Jan 
f\YtOeY enOanJe `o\Y TotP]atPon� /a]PnN 
an e_eYJPse WaYtneY Jan also enOanJe 
`o\Y lPRelPOooK of WaYtPJPWatPnN Pn WO`sPJal 
aJtP]Pt �̀

GG
GT

@o\ ha]e a t`piJal likelihooK 
oM enNaNinN in ph`siJal 
aJti]it �̀

T̀ WPJal
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0TWlPJatPons

Po^eY anK :tYenNtO 

ACT5� 
TOeYe aYe t^o t`Wes of T\sJle ǋbeYs! slo^ t^PtJO anK fast t^PtJO� 
)otO ǋbeY t`Wes aYe neeKeK Pn all sWoYts anK e_eYJPses� Oo^e]eY� 
tOeYe ^Pll be a OPNOeY \se anK KeTanK foY one ǋbeY t`We ]eYs\s 
tOe otOeY KeWenKPnN on tOe sWoYt� -ast t^PtJO T\sJle ǋbeYs 
JontYaJt ^PtO NYeateY sWeeK anK foYJe� ^OPJO aYe neeKeK foY 
sOoYt b\Ysts of Pntense aJtP]PtPes PnJl\KPnN sWYPntPnN� Q\TWPnN anK 
aJJeleYatPon anK JOanNe of KPYeJtPon Pn teaT sWoYts� :lo^ t^PtJO 
ǋbeYs JontYaJt foY lonNeY WeYPoKs anK at lo^eY PntensPtPes anK aYe 
\seK Pn aJtP]PtPes s\JO as lonNeY KPstanJe enK\YanJe sWoYts lPRe 
JYoss�Jo\ntY` sRPPnN� Y\nnPnN� s^PTTPnN anK J`JlPnN� TOe ACT5� 
Nene enJoKes tOe alWOa�aJtPn � WYotePn� ^OPJO Ps onl` e_WYesseK 
Pn fast t^PtJO T\sJle ǋbeYs� TOeYefoYe� JeYtaPn ]aYPatPons Pn tOPs 
Nene Jan be beneǋJPal foY e_eYJPses oY sWoYts YeX\PYPnN stYenNtO 
anK Wo^eY� 0n WaYtPJ\laY� PnKP]PK\als ^PtO tOe CC ]aYPant of ACT5� 
aYe ToYe lPRel` to e_Jel at Wo^eY oY stYenNtO�baseK sWoYts� TOose 
^PtO tOe TC ]aYPant Oa]e a slPNOtl` enOanJeK Wo^eY anK stYenNtO 
WotentPal�� 

�Garton and North. The effect of heteroaygosity for the ACTN3 null allele on human muscle performance. 
Med Sci Sports Exerc. 2015 BEpub ahead of printD.

:tYenNtO tYaPnPnN anK YesPstanJe e_eYJPses aYe Jon�
sPKeYeK a f\nKaTental WaYt of botO enK\YanJe anK 
stYenNtO�Wo^eY atOletesƬ tYaPnPnN WYoNYaTs� TOe 
beneǋts of stYenNtO anK YesPstanJe tYaPnPnN Pn botO 
JoTWetPtP]e anK YeJYeatPonal atOletes Oa]e been ^ell 
KoJ\TenteK anK PnJl\Ke PTWYo]eTent Pn atOletPJ WeY�
foYTanJe� YeK\JeK YPsR of PnQ\Y` anK WosPtP]e PTWaJts 
to T\sJle� bone anK JonneJtP]e tPss\e� :tYenNtO�
YesPstanJe e_eYJPses also OelW to TaPntaPn oY aJOPe]e a 
lean WO`sPX\e anK an PKeal boK` JoTWosPtPon foY oW�
tPTal sWoYt WeYfoYTanJe� +PffeYent foYTs of stYenNtO�
YesPstanJe e_eYJPses PnJl\Ke fYee ^ePNOts� ^ePNOt 
TaJOPnes� YesPstanJe banKs anK `o\Y o^n boK` 
^ePNOt� 9eseaYJO sOo^s tOat tOe ACT5� Nene Wla`s a 
TaQoY Yole Pn `o\Y NenetPJ WYeKPsWosPtPon to e_JellPnN Pn 
stYenNtO anK Wo^eY baseK aJtP]PtPes�� 
� 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. 
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A+9)�
59-�
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alNoYPtOT

Ys1����1�
Ys4  4

Ys1�� 4 ��
Ys1� �
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@o\Y 9es\lts

@o\Y 9esWonse

EnK\YanJe sWoYts PnJl\Ke Y\nnPnN� J`JlPnN� s^PTTPnN� 
Yo^PnN� KanJPnN anK Tan` teaT sWoYts� TOese sWoYts 
YeX\PYe effoYt o]eY a lonNeY s\staPneK WeYPoK of tPTe as 
oWWoseK to sOoYteY K\YatPon anaeYobPJ sWoYts YeX\PYPnN 
laYNe b\Ysts of Wo^eY� @o\Y =6� Ta_ oY Ta_PTal aeYobPJ 
JaWaJPt` Ps a Teas\YeTent of tOe Ta_PT\T aTo\nt of 
o_`Nen tOat `o\Y boK` Ps able to WYoJess K\YPnN 1 TPn\te 
of e_eYJPse anK Ps a TaYReY of WO`sPJal ǋtness� A OPNOeY 
=6� Ta_ NeneYall` Yes\lts Pn a WeYfoYTanJe aK]antaNe 
^Oen Pt JoTes to enK\YanJe sWoYts� altOo\NO Tan` 
faJtoYs Wla` a Yole� 9eseaYJO sOo^s tOat tOeYe aYe se]eYal 
Nenes tOat PTWaJt `o\Y NenetPJ WYeKPsWosPtPon to e_JellPnN 
Pn enK\YanJe sWoYts��  

� Ahmetov I et al. Genome-wide association study identiǋes 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 1 Sport Med. 2007"2�:717-721.
Santiago C et al. Trp6�Arg polymorphism in ADRB3 gene is associated with elite endurance performance. British 
1ournal of Sports Medicine. 2011"�5:1�7-9. 

EnK\YanJe 

A+9)�� 59-�� G:TP1  

 5-0A�A:�
A+9)�� 59-�� G:TP1 anK 5-0�A:� aYe all Pn]ol]eK Pn WO`sPoloNPJal 

WYoJesses tOat PTWaJt `o\Y enK\YanJe abPlPtPes� TOe A+9)� Nene 

JoKes foY tOe beta�� aKYeneYNPJ YeJeWtoY� ^OPJO Ps Pn]ol]eK Pn eneYN` 

TetabolPsT as ^ell as boK` teTWeYat\Ye YeN\latPon� =aYPatPons Pn tOPs 

Nene Oa]e been lPnReK to enOanJeK enK\YanJe WeYfoYTanJe� TOe 

59-� Nene JoKes foY tOe n\JleaY YesWPYatoY` faJtoY� anK Oas also 

been lPnReK to atOletPJ WeYfoYTanJe stat\s� TOPs Ps YelateK to Pts Yole 

Pn tOe foYTatPon of TPtoJOonKYPa Ʃ tOe WaYt of tOe Jell YesWonsPble 

foY YesWPYatPon anK eneYN` WYoK\JtPon� -oY tOe 5-0A�A:� Nene� 

PnKP]PK\als ^PtO tOe CC ]aYPant tenK to Oa]e NYeateY =6� Ta_� ^OPJO 

Ps aK]antaNeo\s foY enK\YanJe e_eYJPse s\JO as Y\nnPnN� s^PTTPnN� 

Yo^PnN� J`JlPnN� anK Tan` teaT sWoYts� TOe G:TP1 Nene� ^OPJO 

JoKes tOe ena`Te Nl\tatOPone :�tYansfeYase P1� Oas also been lPnReK 

to NYeateY PTWYo]eTents Pn =6� Ta_ Pn YesWonse to aeYobPJ tYaPnPnN 

Pn tOe GG anK GA ]aYPants� ToNetOeY� tOese Nenes Jan WYeKPJt `o\Y 

NenetPJ aK]antaNe foY e_JellPnN Pn enK\YanJe sWoYts�

,nhanJeK

1in�
people

<ltra

1in20
people

:PnJe `o\ Wossess tOe TT ]aYPant of 
tOe ACT5� Nene� `o\Y NenetPJs Ko not 
W\t `o\ at an aK]antaNe foY stYenNtO 
anK Wo^eY�baseK sWoYts� @o\ Ta` 
neeK OPNOeY PntensPtPes oY ]ol\Tes of 
stYenNtO�YesPstanJe tYaPnPnN to aJOPe]e 
tOe saTe le]el of stYenNtO anK Wo^eY as 
an PnKP]PK\al ^PtO a NenetPJ aK]antaNe� 
:tYenNtO�YesPstanJe e_eYJPses YeTaPn 
PTWoYtant foY stYenNtOenPnN bones� T\sJle 
anK JonneJtP]e tPss\e� YeK\JPnN PnQ\Y` 
YPsR anK PTWYo]PnN atOletPJ WeYfoYTanJe� 
APT to WaYtPJPWate Pn stYenNtO�YesPstanJe 
tYaPnPnN at least t^o Ka`s WeY ^eeR�

TT

@o\r potential to e_Jel in 
power sports is t`piJal�

T̀ WPJal

)aseK on `o\Y +5A� `o\Y enK\YanJe WotentPal Ps t`WPJal� 

@o\ Ta` neeK OPNOeY le]els of tYaPnPnN to tYaPn ToYe to 

aJOPe]e tOe saTe le]el of JaYKPo]asJ\laY ǋtness as an 

PnKP]PK\al ^PtO a NenetPJ aK]antaNe� @o\Y Jan Ye]Pe^ `o\Y 

baselPne enK\YanJe aJtP]Pt` YeJoTTenKatPon Ps o\tlPneK 

Pn tOe PO`sPJal AJtP]Pt` seJtPon of tOPs YeWoYt� @o\Y 

KetaPleK tYaPnPnN YeJoTTenKatPons aYe sWoYt�sWeJPǋJ anK 

sOo\lK be Ye]Pe^eK ^PtO `o\Y JoaJO oY tYaPneY�

CC
TT
CA
AG

@o\r enK\ranJe potential is 
t`piJal�

T̀ WPJal
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0TWlPJatPons

PaPn 

C64T
TOe CateJOol�6�TetO`ltYansfeYase �C64T� Nene Ps Pn]ol]eK Pn WatO^a`s 
Pn tOe boK` tOat WYoJess WaPn sPNnals� )eJa\se of tOPs� YeseaYJOeYs 
Oa]e st\KPeK Oo^ ]aYPatPons Pn tOPs Nene Jan PTWaJt o\Y WeYJeWtPon of 
WaPn� :t\KPes sOo^ tOat tOe C64T Nene Ps a sPNnPǋJant WYeKPJtoY of WaPn 
toleYanJe� :WeJPǋJall �̀ PnKP]PK\als ^PtO tOe GG oY GA ]aYPant tenK to 
e_WeYPenJe less WaPn JoTWaYeK to tOose ^PtO tOe AA ]aYPant�

PaPn Ps an \nWleasant feelPnN tYPNNeYeK b` tOe neY]o\s 
s`steT tOat Jan be TPlK to se]eYe� anK atOletes aYe often 
e_WoseK to botO aJ\te anK JOYonPJ WaPn tOYo\NO OPNO 
PntensPt` tYaPnPnN as ^ell as YeJo]eY` fYoT Oea]` tYaPnPnN� 
PaPn toleYanJe YefeYs to tOe Ta_PT\T aTo\nt of WaPn tOat 
soTeone Jan ^PtOstanK� PaPn tOYesOolK YefeYs to tOe WoPnt 
^OeYe `o\ beNPn to feel WaPn tOat Ja\ses KPsJoTfoYt to 
tOe e_tent tOat Pt beJoTes KPfǋJ\lt foY `o\ to ^PtOstanK 
oY JontPn\e to e_eYJPse oY tYaPn at a JeYtaPn PntensPt` K\e 
to an PntoleYable le]el of KPsJoTfoYt� TOeYe aYe s\bstantPal 
KPffeYenJes Pn tOe ^a �̀ oY tOe KeNYee to ^OPJO WeoWle feel 
WaPn� 6]eYall� Ten tenK to Oa]e OPNOeY WaPn toleYanJes tOan 
^oTen� 9eseaYJO no^ sOo^s tOat ]aYPatPons Pn tOe C64T 
Nene also PTWaJt Oo^ ^e feel anK WeYJeP]e WaPn��
� Zubieta et al. COMT valBsup15�Dmet genotype affects z-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.

@o\Y 9esWonse

Gene 4aYReY

9esWonse =aYPant @o\Y =aYPant

C64T Ys4���

GG oY GA

@o\Y 9es\lts

People with
Response Variant
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0TWlPJatPons

AJOPlles TenKon 
0nQ\Y`

C63�A1
TOe C63�A1 Nene KPYeJts tOe boK` to WYoK\Je a WYotePn JalleK JollaNen 
alWOa�1�=� JOaPn� ^OPJO Wla`s an PTWoYtant Yole Pn tOe JYeatPon of 
JollaNen� CollaNen Ps tOe WYotePn tOat Ps \seK to TaRe JonneJtP]e tPss\es 
Pn tOe boK �̀ )eJa\se of tOe C63�A1 NeneƬs Yole Pn tOe JYeatPon of 
JonneJtP]e tPss\e� sJPentPsts Oa]e st\KPeK tOe lPnR bet^een tOPs Nene anK 
AJOPlles tenKon PnQ\Y` YPsR� 0t Ps no^ \nKeYstooK tOat PnKP]PK\als ^PtO tOe 
CT oY TT ]aYPant of C63�A1 Oa]e a OPNOeY YPsR foY Ke]eloWPnN an AJOPlles 
tenKon PnQ\Y �̀ 

@o\Y AJOPlles tenKon staYts at tOe bones Pn `o\Y Oeels 
anK JontPn\es \W to `o\Y Jalf T\sJles� 0t Ps one of tOe 
laYNest anK stYonNest tenKons Pn tOe O\Tan boK �̀ TOPs 
tenKon NP]es `o\ tOe abPlPt` to WoPnt `o\Y toes anK e_�
tenK `o\Y foot� <nfoYt\natel �̀ PnQ\YPes to tOe AJOPlles 
tenKon aYe JoTTon� TOe` t`WPJall` aYPse fYoT tYaPnPnN 
e_eYJPses tOat YeX\PYe a s\KKen s\YNe of eneYN` s\JO 
as Wl`oTetYPJ tYaPnPnN anK \WOPll sWYPntPnN anK aYe ToYe 
JoTTon Pn atOletes JoTWaYeK to tOe NeneYal WoW\�
latPon� :`TWtoTs of an AJOPlles tenKon PnQ\Y` PnJl\Ke 
e_tYeTe WaPn� tenKeYness� s^ellPnN� oY stPffness alonN 
tOe baJR of `o\Y foot anK abo]e `o\Y Oeel� @o\Y YPsR of 
Ke]eloWPnN an AJOPlles tenKon PnQ\Y` KeWenKs Pn WaYt on 
tOe C63�A1 Nene��
� September AV et al. Variants within the COL5A1 gene are associated with Achilles tendinopathy in two popula-
tions. Brit 1 Sport Med. 2009"�3:357Ʃ365.

@o\Y 9PsR

Gene 4aYReY

9PsR =aYPant @o\Y =aYPant

C63�A1 Ys1����

CT oY TT

@o\Y 9es\lts

People with
Risk Variant
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:PnJe `o\ Wossess tOe CC ]aYPant of 
tOe C63�A1 Nene� `o\ Oa]e a t`WPJal 
YPsR of Ke]eloWPnN an AJOPlles tenKon 
PnQ\Y �̀ To KeJYease `o\Y YPsR� be TPnKf\l 
of e_eYJPses YeX\PYPnN a s\YNe of eneYN` 
oY o]eYe_tensPon of tOPs tenKon tOYo\NO 
JeYtaPn e_eYJPses s\JO as Wl`oTetYPJs 
anK \WOPll Y\nnPnN� PYe]entP]e Teas\Yes 
also PnJl\Ke aKKPtPonal stYetJOPnN of `o\Y 
Jalf T\sJles anK PnJYeasPnN tOe K\YatPon 
of `o\Y ^aYT \W anK Jool Ko^n K\YPnN 
e_eYJPse sessPons�

CC

@o\ ha]e a t`piJal risk Mor 
(Jhilles tenKon inQ\r �̀

T̀ WPJal

:PnJe `o\ Wossess tOe GG oY GA ]aYPant of 

tOe C64T Nene� `o\ Oa]e enOanJeK WaPn 

toleYanJe� ^OPJO Jan be beneǋJPal foY tYaPnPnN 

anK WeYfoYTanJe� To PnJYease `o\Y WaPn 

toleYanJe e]en f\YtOeY� tY` WYaJtPJPnN KeeW 

bYeatOPnN� anK JOanNPnN neNatP]e tOo\NOts to 

WosPtP]e tOo\NOts ^Oen `o\ aYe \nKeYNoPnN 

WaPn� -oY e_aTWle� ^Oen `o\ aYe tYaPnPnN� tY` 

to sOPft `o\Y foJ\s a^a` fYoT tOe KPsJoTfoYt 

`o\ Ta` be feelPnN Pn `o\Y T\sJles� anK 

foJ\s on Oo^ tOe PntensPt` Ps WYeWaYPnN 

`o\ to W\sO `o\Yself K\YPnN JoTWetPtPon� 

GettPnN `o\Yself aJJ\stoTeK to feelPnNs of 

KPsJoTfoYt b` W\sOPnN `o\Yself K\YPnN `o\Y 

tYaPnPnN sessPons ToYe often Ta` OelW `o\ to 

KeJYease WaPn WeYJeWtPon o]eY tPTe�

GA

@o\ ha]e a heiNhteneK pain 
toleranJe�

EnOanJeK
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0nteYnatPonal :JPenJe 
AK]PsoY` )oaYK
AOTeK El�:oOeT �̀ PO+ 
+Y� AOTeK El�:oOeT` Ps tOe -o\nKeY of 5\tYPNenoTP_ 0nJ� anK seY]es as tOe PYesPKent anK COPef :JPentPǋJ 6fǋJeY� 
/e also seY]es as COaPY of 5\tYPNenoTP_Ƭs 0nteYnatPonal :JPenJe AK]PsoY` )oaYK �:A)�� ^OPJO JonsPsts of Re` oWPnPon 
leaKeYs Pn tOe ǋelK of n\tYPNenoTPJs� +Y� El�:oOeT` obtaPneK OPs PO+ fYoT tOe <nP]eYsPt` of ToYonto anK JoTWleteK 
a WostKoJtoYal fello^sOPW at tOe /aY]aYK :JOool of P\blPJ /ealtO� /e J\YYentl` OolKs a CanaKa 9eseaYJO COaPY Pn 
5\tYPNenoTPJs at tOe <nP]eYsPt` of ToYonto anK seY]es on /ealtO CanaKaƬs :JPenJe AK]PsoY` )oaYK� +Y� El�:oOeT` 
Oas W\blPsOeK Pn tOe toW sJPentPǋJ anK TeKPJal Qo\Ynals ^PtO ToYe tOan 1�� WeeY�Ye]Pe^eK W\blPJatPons anK Oas NP]en 
ToYe tOan 1�� Pn]PteK talRs aYo\nK tOe ^oYlK� /e Ps on tOe eKPtoYPal boaYK of � Qo\Ynals� anK Oas seY]eK as an e_WeYt 
Ye]Pe^eY foY ToYe tOan �� KPffeYent sJPentPǋJ anK TeKPJal Qo\Ynals anK 1� YeseaYJO NYantPnN aNenJPes� /e Oas been a 
TeTbeY of PnteYnatPonal e_WeYt aK]PsoY` Wanels anK sJPentPǋJ aK]PsoY` boaYKs of se]eYal oYNanPaatPons� 

+a]PK Castle� PO+ 
+a]PK Castle Ps PYofessoY anK COaPY of 0nno]atPon Pn tOe 3Pfe :JPenJes at tOe <nP]eYsPt` of EKPnb\YNO� /Ps YeseaYJO 
foJ\ses on soJPal asWeJts of lPfe sJPenJe Pnno]atPon PnJl\KPnN KeToJYatPJ enNaNeTent� YeN\latPon anK No]eYnanJe� 
anK PntelleJt\al WYoWeYt` anK Rno^leKNe TanaNeTent� PYof� Castle Ps a ^oYlK�Yeno^neK e_WeYt on tOe soJPal� etOPJal 
anK leNal asWeJts of n\tYPNenoTPJs� /e Ps a\tOoY of a booR entPtleK :JPenJe� :oJPet �̀ anK tOe :\WeYTaYRet! 
TOe 6WWoYt\nPtPes anK COallenNes of 5\tYPNenoTPJs� anK Oas W\blPsOeK e_tensP]el` on tOe soJPal KPTensPons of 
sJPenJe� teJOnoloN` anK Pnno]atPon� PYof� Castle Oas OelK se]eYal TaQoY YeseaYJO a^aYKs anK Oas JonsPKeYable 
e_WeYPenJe leaKPnN stYateNPJ YeseaYJO PnPtPatP]es anK YeseaYJO WYoQeJt TanaNeTent� PYof� Castle Oas Jons\lteK ^PKel` 
to No]eYnTent anK PnK\stY` on Pss\es s\JO as tOe PTWaJt of natPonal teJOnoloN` tYansfeY WolPJPes anK WYoNYaTs� 
PntelleJt\al WYoWeYt` anK Rno^leKNe TanaNeTent stYateNPes� anK tOe Yole of non�sJPentPǋJ JonsPKeYatPons Pn tOe 
YeN\latPon of sJPenJe anK teJOnoloN �̀ 

3`nnette 9 -eYN\son� +�POPl� �6_on��� +:J 
+Y� 3`nn -eYN\son Ps PYoNYaT 3eaKeY of 5\tYPNenoTPJs 5e^ AealanK� :Oe obtaPneK OeY +�POPl� fYoT 6_foYK 
<nP]eYsPt` ^oYRPnN on +5A KaTaNe anK YeWaPY� AfteY OeY Yet\Yn to 5e^ AealanK� sOe beNan ^oYRPnN as WaYt of tOe 
A\JRlanK CanJeY :oJPet` 9eseaYJO CentYe� \sPnN T\taNenPJPt` testPnN as a WYeKPJtoY of JaYJPnoNenesPs� 0n ����� 
sOe tooR on a ��� Yole as /eaK of a ne^ +PsJPWlPne of 5\tYPtPon at TOe <nP]eYsPt` of A\JRlanK� :Oe Oas YeJentl` 
been Pn]estPNatPnN tOe PnteYWla` bet^een Nenes anK KPet Pn tOe Ke]eloWTent of JOYonPJ KPsease� ^PtO WaYtPJ\laY foJ\s 
on 0nǌaTTatoY` )o^el +Psease� As PYoNYaT 3eaKeY of 5\tYPNenoTPJs 5e^ AealanK sOe Ps ^oYRPnN ^PtO a YanNe of 
otOeYs to bYPnN n\tYPNenoTPJs tools to tOe 5e^ AealanK sJPenJe sJene� :Oe Oas s\WeY]PseK ToYe tOan �� st\Kents 
anK Oas ToYe tOan ��� WeeY Ye]Pe^eK W\blPJatPons� +Y� -eYN\son seY]es as one of tOe TanaNPnN EKPtoYs foY 4\tatPon 
9eseaYJO! -\nKaTental anK 4oleJ\laY 4eJOanPsTs of 4\tatPon� as ^ell as on tOe EKPtoYPal )oaYKs of se]eYal otOeY 
TaQoY Qo\Ynals� 

1� )Y\Je GeYTan� PO+ 
)Y\Je GeYTan Ps tOe +PYeJtoY of tOe -ooKs foY /ealtO 0nstPt\te at tOe <nP]eYsPt` of CalPfoYnPa +a]Ps� anK Ps PYofessoY 
of -ooK :JPenJe anK TeJOnoloN` �OttW!��ffOP�\JKa]Ps�eK\��� +Y GeYTan YeJeP]eK OPs PO+ fYoT CoYnell <nP]eYsPt` anK 
QoPneK tOe faJ\lt` at tOe <nP]eYsPt` of CalPfoYnPa �+a]Ps� Pn 1 ��� 0n 1  �� Oe ^as naTeK tOe ǋYst 1oOn E� 2Pnsella 
EnKo^eK COaPY Pn -ooK� 5\tYPtPon anK /ealtO� /Ps YeseaYJO PnteYests Pn WeYsonalPaeK n\tYPtPon PnJl\Ke tOe stY\Jt\Ye 
anK f\nJtPon of KPetaY` lPWPKs� tOe Yole of TPlR JoTWonents Pn fooK anK OealtO anK tOe aWWlPJatPon of TetabolPJ 
assessTent to WeYsonalPaPnN KPet anK OealtO� +Y GeYTan Oas W\blPsOeK ToYe tOan ��� WaWeYs anK OolKs a n\TbeY of 
Watents YelateK to ]aYPo\s teJOnoloNPes anK aWWlPJatPons of bPoaJtP]e fooK JoTWonents� TOe YeseaYJO 
aYtPJles fYoT OPs lab YanR Pn tOe toW � Tost JPteK Pn tOe ǋelK� 

PAGE 41

+a]PK 1enRPns� 4+� +:J� PO+
+Y� 1enRPns eaYneK OPs 4+ anK PO+ at 6_foYK <nP]eYsPt �̀ anK Ps J\YYentl` a PYofessoY Pn botO tOe +eWaYtTents 
of 4eKPJPne anK 5\tYPtPonal :JPenJes at tOe <nP]eYsPt` of ToYonto� /e Ps also a staff WO`sPJPan Pn tOe +P]PsPon of 
EnKoJYPnoloN` anK 4etabolPsT anK tOe +PYeJtoY of tOe ClPnPJal 5\tYPtPon anK 9PsR -aJtoY 4oKPǋJatPon CenteY� :t� 
4PJOaelƬs /osWPtal� +Y 1enRPns Oas W\blPsOeK o]eY ��� WeeY Ye]Pe^eK aYtPJles anK NP]en O\nKYeKs of Pn]PteK talRs 
aYo\nK tOe ^oYlK� /e Oas seY]eK on n\TeYo\s PnteYnatPonal JoTTPttees to set N\PKelPnes foY tOe tYeatTent of 
KPabetes anK Tost YeJentl` on tOe ne^ QoPnt <nPteK :tates�CanaKa +90 s`steT �9+As� of tOe 5atPonal AJaKeT` of 
:JPenJes� /Ps teaT ^as tOe ǋYst to Keǋne anK e_WloYe tOe JonJeWt of tOe Nl`JeTPJ PnKe_ of fooKs anK KeTonstYate 
tOe bYeaKtO of TetabolPJ effeJts of ]PsJo\s sol\ble ǋbeY� /e Oas YeJeP]eK Tan` natPonal anK 0nteYnatPonal a^aYKs Pn 
YeJoNnPtPon of OPs JontYPb\tPon to n\tYPtPon YeseaYJO� +Y 1enRPns J\YYentl` OolKs a CanaKa 9eseaYJO COaPY Pn 5\tYPtPon 
anK 4etabolPsT�

1ose 6YKo]as� PO+ 
1ose 4� 6YKo]as Ps PYofessoY of 5\tYPtPon anK +PYeJtoY of tOe 5\tYPNenoTPJs 3aboYatoY` at tOe <nPteK :tates 
+eWaYtTent of ANYPJ\lt\Ye� /\Tan 5\tYPtPon 9eseaYJO CenteY on ANPnN at T\fts <nP]eYsPt` Pn )oston� AfteY obtaPnPnN 
OPs PO+ fYoT tOe <nP]eYsPt` of AaYaNoaa� :WaPn� Oe JoTWleteK WostKoJtoYal ^oYR at /aY]aYK� 40T anK T\fts <nP]eYsPt �̀ 
+Y 6YKo]asƬ TaQoY YeseaYJO PnteYests foJ\s on tOe NenetPJ faJtoYs WYeKPsWosPnN to JaYKPo]asJ\laY KPsease anK tOePY 
PnteYaJtPon ^PtO en]PYonTental faJtoYs� +Y 6YKo]as Oas W\blPsOeK e��� aYtPJles Pn WeeY Ye]Pe^eK Qo\Ynals� anK ^YPtten 
n\TeYo\s Ye]Pe^s anK eKPteK � booRs on n\tYPNenoTPJs� /e Oas been an Pn]PteK sWeaReY at O\nKYeKs of 0nteYnatPonal 
TeetPnNs all o]eY tOe ^oYlK anK Ps J\YYentl` a TeTbeY of tOe 0nstPt\te of 4eKPJPneƬs -ooK anK 5\tYPtPon )oaYK 
�5atPonal AJaKeTPes�� /e seY]es as EKPtoY foY C\YYent 6WPnPon Pn 3PWPKoloN` �GenetPJs :eJtPon�� anK on tOe EKPtoYPal 
)oaYK of n\TeYo\s Qo\Ynals� +Y 6YKo]as Ps a 4eTbeY of /onoY of tOe :WanPsO :oJPet` of AtOeYosJleYosPs anK Oas 
YeJeP]eK otOeY a^aYKs foY OPs JontYPb\tPons to tOe ǋelK of n\tYPNenoTPJs� 

)en ]an 6TTen� PO+ 
+Y� )en ]an 6TTen Ps +PYeJtoY of tOe 5\tYPNenoTPJs 6YNanPsatPon �5\G6� anK PYPnJPWal :JPentPst at T56� one of 
tOe laYNest PnKeWenKent YeseaYJO oYNanPsatPons Pn tOe aYea of n\tYPtPon ^oYlK�^PKe� /e Ps also +PYeJtoY of tOe T56 
s`steTs bPoloN` WYoNYaT anK leaKPnN tOe aJtP]PtPes on n\tYPNenoTPJs� n\tYPtPonal s`steTs bPoloN �̀ WeYsonalPaeK 
OealtO anK WeYsonalPaeK TeKPJPne� /Ps YeseaYJO aWWlPes s`steTs bPoloN` to TetabolPJ OealtO anK TetabolPJ KPsease� 
foJ\sPnN on \nKeYstanKPnN all Yele]ant WYoJesses Pn]ol]eK Pn TaPntaPnPnN oWtPTal OealtO anK Ja\sPnN sWeJPǋJ KPsease 
s\b�WOenot`Wes� Ke]eloWPnN ne^ bPoTaYReYs anK tYeatTent stYateNPes� 

5anJP G\est� 9+� 4:J� C:C:� PO+�J�
5anJP G\est Ps a YeNPsteYeK KPetPtPan �sWoYt�� JeYtPǋeK WeYsonal tYaPneY anK a JeYtPǋeK stYenNtO anK JonKPtPonPnN 
sWeJPalPst� anK sOe Oas been ^oYRPnN Pn WYP]ate WYaJtPJe Pn tOPs ǋelK foY t^o KeJaKes� :Oe Ps J\YYentl` JoTWletPnN OeY 
KoJtoYal YeseaYJO Pn tOe aYea of n\tYPNenoTPJs anK atOletPJ WeYfoYTanJe at tOe <nP]eYsPt` of ToYonto� :Oe JoTWleteK 
OeY ):J Pn aNYPJ\lt\Ye anK KPetetPJs� anK OeY 4:J Pn n\tYPtPonal sJPenJes ^PtO a sWoYt foJ\s at tOe <nP]eYsPt` of )YPtPsO 
Col\TbPa� :Oe Oas W\blPsOeK OeY YeseaYJO Pn toW Qo\Ynals� WYesenteK at PnteYnatPonal TeetPnNs anK Oas NP]en Koaens 
of Pn]PteK talRs aYo\nK tOe ^oYlK� 4s G\est Ps a Nlobal Jons\ltant to WYofessPonal anK aTate\Y atOletes anK teaTs� 
:Oe ^as tOe /eaK +PetPtPan at botO tOe =anJo\]eY ��1� 6l`TWPJs anK tOe ToYonto ��1� Pan AT NaTes� anK seY]eK 
as a Jons\ltant to a ]aYPet` of PnteYnatPonal atOletes Pn WYeWaYatPon foY tOe :oJOP ��14 anK 9Po ��1� 6l`TWPJs� :Oe 
^as also Pn]ol]eK Pn JYeatPnN Wast n\tYPtPon N\PKelPnes foY atOletes foY tOe 0nteYnatPonal 6l`TWPJ CoTTPttee� 



TOPs YeWoYt Ps foY PnfoYTatPon W\YWoses onl` anK Ps not PntenKeK to be \seK as TeKPJal aK]PJe� TOe aK]PJe Pn tOPs YeWoYt Ps not PntenKeK to tYeat� KPaNnose oY J\Ye 
an` TeKPJal JonKPtPon oY KPsease� 0t Ps PntenKeK foY NeneYal OealtO anK ^ellness W\YWoses onl` anK Ps not sWeJPǋJ to JlPents ^Oo YeX\PYe a sWeJPǋJ n\tYPtPon JaYe Wlan 
baseK on a JeYtaPn KPsease oY JonKPtPon�  ClPents ^PtO TeKPJal JonKPtPons sOo\lK not JOanNe oY stoW tOePY TeKPJatPons oY TeKPJal JaYe ^PtOo\t Jons\ltPnN ^PtO tOePY 
WO`sPJPan ǋYst� TOe aK]PJe Pn tOPs YeWoYt Ps not PntenKeK foY JOPlKYen oY foY ^oTen ^Oo aYe WYeNnant oY n\YsPnN� TOe 5\tYPNenoTP_ /ealtO anK >ellness Wanel Oas not 
been JleaYeK oY aWWYo]eK b` tOe <nPteK :tates -ooK anK +Y\N AKTPnPstYatPon� 0f `o\ Oa]e an` X\estPons� Wlease asR `o\Y OealtOJaYe WYo]PKeY oY JontaJt \s at Pnfo'
n\tYPNenoTP_�JoT� -oY TeYTs of <se anK PYP]aJ` PnfoYTatPon Wlease ]PsPt o\Y ^ebsPte at ^^ �̂n\tYPNenoTP_�JoT� 


