WO 2011/ 044643PCT/ AU2010/ 001384 1 MACRONUTRI ENT SENSI TIVITY FIELD

The invention relates to a nethod for identifying a macronutrient
sensitiviwgofl/a4@abj ect. The invention al so rel at es t oraThazhmoiass
formulating a diet for inducing satiety 5and a nmethod for determ ning
satiety in a subject. Furthernore, thelinvention relates to a kit suitable
for use in the nethods of LM&@J&% yD Food is conposed of
three macronutrients and n —The t hree

macr onutFIEEDt s are carbohydrate, |ipid and protein, whereas the

m cronutrients 1Qconprise a varie aof .conpaunds including trace mnerals
and vitam ns. Thenventon higs lsimelioddpr ideTilvied s maronuTiagl SensiMAGL an

evol uti mu@reyct.gdamfv@hii@ﬂals@ rélat8P &ch fiethddaodiotiiatintpy diefdp eldubidg isheetdi f f er ent
responses to e

et between .individuals.. In so arts of the rld the
ch St ARt et HAG AR ZbischEat DBt Gn e R e £ 2
descendegiithible Mraisein theGh@Bodeyf theinvertnsui ted to a high-protein, | ow
15car bohydrate diet. In other parts of the world the ancient natural diet

may hav pl ant - based or grain-based and individuals descended
from sugﬁfggggﬁg'&rw be nore suited to a high-carbohydrate, lowfat diet.
It has been prropdsecbhrped ohtire@mac@nairieltseindaupardusadiceonutreatsomugri ent in
t he anci,ent natural diet have |.ed to geneti ¢ adaptations.that enable
mer onat FreseGBRTemb Fia BTab At PR U S D PEARER T TSR R i 1
system aahipyiseanariety dof banpomesomiidingenice Mdeadamplitaming. has been

postul ated that .t he bad vol ved over ti o treat the scar.ce

Hacronut ri ent AUTEPRETGHsTfis TayeRufvetsd Gal et grned ABPRISE bR e whenever
it was apeatifiabdog.tydhmmanbdeehinsd differedi rebpqrsey itadist batlveen tndlicaasess to al |
of the macronutrients nd thus the nci ent adaptations  are no, |l onger
Cequi r edoria ATt TR A racR et e ot Rak Rt A S - 26580 ¢ ' cuch
abundandediatiuals desfentibe fromcuon gtouipe iy, besmote suttagtad highsrotain, logv-det ri nent al
to i ndividyal . . st. .peopl e..,adher.i to stern di et _consune a
¥ iPar RS fighin pihes pafB o BERPIE RSNl P Belfial Sirs Serki m

r espons qsgaritdaset br grath-tetsed whil indiydtatndescacdadfidratucnordfiaf mpabé inaud ar

macronutsrull,[ee)él]éosa %ﬁgéa%hg/grape?lio%#a?gfe?.al consequences in somne individuals and

It has been proposed also that a scarcity of a particular macronutrient in the
ancient natural diet may have led to genetic adaptations that enable macronutrient
20  metabolite turnover to be altered in order to retain systemically more of that macronutrient.
Accordingly, it has been postulated that the body evolved over time to treat the scarce
macronutrient as precious and to harvest as much of it as possible whenever it was
available.
The modern Western diet provides unlimited access to all of the macronutrients
25 and thus these ancient adaptations are no longer required. In fact, since the human body
has not evolved to cope with such abundance of all of the macronutrients, such adaptations
can be detrimental to an individual.
Most people adhering to a Western diet consume a similar macronutrient profile.
Despite this, there are highly varied responses to such a diet, with systemic accumulation
30  of particular macronutrients leading to pathological consequences in some individuals and
not in others. Some of the pathologies associated with inappropriate macronutrient
accumulation are obesity, insulin resistance, leptin resistance, type Il diabetes and sugar
addiction, and complications associated with each.
Historically, diets designed for weight loss and/or health improvement have been

35  based largely on actively enforced caloric restriction, or caloric restriction combined with
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sensi ti wWehyitigty, oovapitidhey theatdpsicdasedyirgy a genetic sample from the subject for a
polymorphism in a gene selected from the group consisting of TCF7L2(1), TCF7L2(2),
KIR6.2(KCJN11), PPARG, IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX, CDKAL1, WFS1,

25 NOTCH2, JAZF1, CDC123, G6PC2, APOA5(1), APOA5(2) APOE, APOB(1), APOB(2),
PSRC1, LDLR, CETP(1), CETP(2), LPL(1), LPL(2), PCSK9, FABP2, LEPR(1) and LEPR(2)
or combination thereof, to determine a polymorphism profile, analysing said polymorphism
profile to identify risk alleles and determining the macronutrient sensitivity of said subject
based on the number of risk alleles present.

30 The identification of a subject’s macronutrient sensitivity allows the provision of a
diet plan taking into account this macronutrient sensitivity to allow the subject to achieve
optimal satiety for initiating and maintaining weight loss, reducing body fat, ameliorating
metabolic syndrome, improving health and well being, and managing food intolerance, for

example.
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mprise assaylng a mitochondrial polymorphism or a Y-chromosome polymorphism.
In one embodiment, the method comprises the step of calculating a score from the
25  polymorphism profile. The method may also comprise the step of determining the
macronutrient sensitivity based on the score.
The macronutrient sensitivity identified by the method can be non-sensitive,
carbohydrate sensitive, lipid sensitive or carbohydrate and lipid sensitive.
In a particular embodiment, the genetic sample of the method is a buccal sample.
30 In another embodiment, the method comprises the step of formulating a diet for
the subject based on their macronutrient sensitivity. Formulating the diet may comprise
prescribing the diet or providing the diet as food.
According to one embodiment of the method, the diet comprises a meal
replacement food or supplement. The diet may comprise a liquid food, such as a long-life
35  liquid food, a solid food, such as a bar or a powder, or any other edible item designed to be

a meal replacement. The liquid food may be a shake.
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a polymorphism in a gene selected from the group consisting of TCF7L2(1), TCF7L2(2),
KIR6.2 (KCJN11), PPARG, IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX, CDKAL1, WFS1
25 NOTCH2, JAZF1, CDC123, G6PC2, APOA5(1), APOA5(2), APOE, APOB(1), APOB(2),
PSRCA1, LDLR, CETP(1), CETP(2), LPL (1), LPL(2), PCSK9, FABP2, LEPR(1), and
LEPR(2) or combination thereof, to determine a polymorphism profile, and formulating a
diet based on that polymorphism profile.
A fourth aspect of the invention provides a kit, comprising a genetic sampler for
30  obtaining a genetic sample from a subject, when the genetic sample is assayed according
to the method of the first aspect.
A fifth aspect of the invention provides a kit for identifying a macronutrient
sensitivity of a subject, comprising a reagent for assaying a genetic sample obtained from
the subject for a polymorphism in a gene selected from the group consisting of TCF7L2(1),
35 TCF7L2(2), KIR6.2 (KCJN11), PPARG, IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX,
CDKAL1, WFS1, NOTCH2, JAZF1, CDC123, G6PC2, APOA5(1), APOA5(2), APOE,
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20  with protein generally having the most lasting satiation effect. In one example,
carbohydrate generally induces the least satiety in people of Caucasian origin relative to
other groups.

While not wishing to be bound to any particular hypothesis, it has been postulated
that in human ancestors, for example, the greater the abundance of a particular

25 macronutrient, the greater the satiety response provided by that macronutrient. Apparently,
this is because the macronutrient was readily available and did not need to be stored by
the body. Since protein formed a large part of the ancient natural diet, this macronutrient
was not regarded by the body as precious causing a higher level of satiety than
carbohydrate, which was relatively scarce.

30 People who are descended from populations adapted to a high-protein, low-
carbohydrate diet have a tendency to become overweight when they eat a diet high in
carbohydrate, since they do not experience appropriate satiety responses in the absence of
adequate amounts of protein. Such people would be deemed carbohydrate sensitive and
with modern diets would have metabolic issues related to the processing of carbohydrates

35 that would increase the risk of developing diseases such as type 2 diabetes. Conversely,
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requirements. The present disclosure does not identify genetic susceptibilities to increased
30 appetite; rather it identifies genetic predisposition and a beneficial macronutrient
composition required to induce satiety.
As used herein, except where the context requires otherwise due to express
language or necessary implication, the word “comprise” or variations such as “comprises”
or “comprising” is used in an inclusive sense, i.e. to specify the presence of the stated
35  features but not to preclude the presence or addition of further features in various

embodiments of the invention.
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such as horses, cattle and sheep, or zoo animals such as felids, canids, bovids, and
ungulates. In one embodiment, the subject is a human. The term “subject” is used

20  interchangeably with “individual” and “person”.

“Consume” as used herein means to ingest by eating, drinking or otherwise
introducing into the body some form of nutrient and may be used interchangeably with the
term “feed” or “eat”.

The term “genotype” refers to the fundamental biochemical composition of the

25  genetic material of an individual organism, and implicitly refers to the differences in that
composition between individuals. Accordingly, the term “genotyping” refers to the act of
assaying to determine the composition of the genetic material of an individual organism,
often for comparison to the genotype of another individual. A genotype is usually
determined from a polymorphism.

30 A “polymorphism” refers to the existence of two or more forms or variations in the
DNA of a particular gene that has a frequency of at least 1% in the population. In the
context of a genotype, it refers to the existence of two or more forms of a genotype, which
differ in their nucleotide composition. A polymorphism includes a restriction fragment length
polymorphism (RFLP), a tandem repeat, a variable number tandem repeat (VNTR), a short

35 tandem repeat (STR), a minisatellite, a microsatellite, a simple sequence length

polymorphism (SSLP), in insertion-deletion (indel), an amplified fragment length
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In yet another embodiment, the method comprises assaying for at least one

25  polymorphismin each of 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29 or 30 genes selected from the group consisting of TCF7L2(1),
TCF7L2(2), KIR6.2 (KCIN11), PPARG, IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX,
CDKAL1, WFS1, NOTCHZ2, JAZF1, CDC123, G6PC2, APOA5(1), APOA5(2), APOE,
APOB(1), APOB(2), PSRC1, LDLR, CETP(1), CETP(2), LPL (1), LPL(2), PCSK9, FABP2,

30 LEPR(1), and LEPR(2).

“Allele” as used herein refers to one of the two copies of a genetic unit contained
within an individual’'s genome. In a population, more then two alleles may exist. However,
any individual will usually only possess a subset of alleles present in the population. For
example, a mammalian individual will possess two alleles for a particular gene, although

35  the population may comprise three or more alleles.
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where the risk allele is the T genotype.

25  KIR6.2 (KCNJ11) (encoding potassium inwardly-rectifying channel, subfamily J, Member
11; ATP-binding cassette sub-family C (CFTR/MRP) member 8) NCBI unique identifier
RS5219 which is located on chromosome 11 of the Homo sapiens genome and comprises
the following sequence (SEQ ID NO: 3):
CCGCTGGCGGGCACGGTACCTGGGCTIC/TIGGCAGGGTCCTCTGCCAGGCGTGTC

30  where the risk allele is the T genotype.

PPARG (encoding peroxisome proliferator-activated receptor gamma) NCBI unique
identifier RS1801282 which is located on chromosome 3 of the Homo sapiens genome and
comprises the following sequence (SEQ ID NO: 4):
AAACTCTGGGAGATTCTCCTATTGAC[C/G]ICAGAAAGCGATTCCTTCACTGATAC



CCGCTGECCEECACGGTACCTGEEECT[ O T] GGCAGGGTCCTCTGCCAGECGTGTIC 30where the ri sk
allele is the T genotype. PPARG (encodi ng peroxi sone proliferator-activated
recept or warmuyo4MNdB! uni que identifier R51801282 whi ch iPETIAGRAtEH133Mm
chronmosone 3 of the Hono sapi ens genone and conprises the follow ng
sequence (SEQ ID NO 4): 10
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NO 19): menmecmmmm]mqmﬂmm@m C where
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where the risk allele is the C genotype.

HHEX (encoding hematopoietically expressed homeobox) NCBI unique identifier
RS1111875 which is located on chromosome 10 of the Homo sapiens genome and
comprises the following sequence (SEQ ID NO: 9):

25 CTCCGTACCATCAAGTCATTTCCTCT[A/G]IGACGTCTGAACCTGCACTCAGGGTC

where the risk allele is the G genotype.

CDKALT (encoding CDKS regulatory subunit associated protein 1-like 1) NCBI unique
identifier RS7756992 which is located on chromosome 6 of the Homo sapiens genome and
comprises the following sequence (SEQ ID NO: 10):

30 AATATTCCCCCCTGTATTTTAGTTTT[A/G]JGATCTACAGTTATGTAGCAATGAGC

where the risk allele is the G genotype.

WFS1 (encoding Wolfram syndrome 1 (wolframin)) NCBI unique identifier RS10010131
which is located on chromosome 4 of the Homo sapiens genome and comprises the
following sequence (SEQ ID NO: 11):
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GCACACAAGGCCTTTGACCACATCCT[ A/ G TCCCTCAGGCATCACGTCCGAGAAC where the risk

al I el e i swohe11®4g@not ype. NOTCH2 (encoding Notch honol o@CZ)AUEBl00WsH que
identifier RS10923931 which is |ocated on chronmosone 1 of the Honb sapi ens
genone and conprises the follow ng sequence 5(SEQ ID NO 12):
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i dent i f iveHer&ROdck4ielohs e & gehsiggd.ed on chronosone 7 of the Hono sapiens
genone and conprises the follow ng sequence (SEQ 101D NO 13):

| o o L T 0g)
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NoB uni GuiToasee T of P s o B s B RIS of t ne
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aI l el e %%Fg%ﬁﬁgﬁﬁgmﬁﬁ§%ﬁmwg%ﬁ%@@ga[ i’:llsijt ic,

2) NCB! whyrgue rigtenblefis e Ro&adPR/ which is | ocated on chronobsone 2 of the
Hono sapi ens genone and conprises the 20fol | owi ng sequence (SEQ ID NGO 15):

T|C|T A|CGAT. @czmh GAACOANER TIRCAALHY #d el TMGBMMM@T BCRFLAGIwmbie Isdotdied bh sk

t G APQAS otein A l
i que | TENPTIE RS SRRl P S ot S R TIoBeB et (. romo
sapiens IpaNOnE3)and conpri ses the foll ow ng 255equence (SEQ ID NG 16):

CACTATAG AT T AL A T\ OB A AGTEAGTARP-HBEGEa e 11

where the risk allele is the A genotype.

CDC123 (encoding cell division cycle 123 homolog) NCBI unique identifier RS12779790

which is located on chromosome 10 of the Homo sapiens genome and comprises the
15  following sequence (SEQ ID NO: 14):

ACCCGGACAATGTTGGGAATTTTTTCIA/GITATTTCTTGGCCATTTATATATCTT

where the risk allele is the G genotype.

G6PC2 (encoding glucose-6-phosphatase, catalytic, 2) NCBI unique identifier RS560887
which is located on chromosome 2 of the Homo sapiens genome and comprises the

20  following sequence (SEQ ID NO: 15):
TCTACGATGGAAGAATAGATACAAGCIA/GITAAAAAGCAAAGAAACTGGATCACT

where the risk allele is the G genotype.

APQOA5(1) (encoding apolipoprotein A-V) NCBI unique identifier RS12286037 which is

located on chromosome 11 of the Homo sapiens genome and comprises the following
25  sequence (SEQ ID NO: 16):

GACTATAGTACAATGTCTTTACCAAA[C/TITGGAAGACCATAGTGCAGTCTTCGA

where the risk allele is the T genotype.

APOA5(2) (encoding apolipoprotein A-V) NCBI unique identifier RS662799 which is located

on chromosome 11 of the Homo sapiens genome and comprises the following sequence
30 (SEQID NO: 17):

TGAGCCCCAGGAACTGGAGCGAAAGTIA/GIAGATTTGCCCCATGAGGAAAAGCTG

where the risk allele is the G genotype.
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2| |( e%se | APO B FO @ERAtYdIRg ad&»ﬁB@B(eJ? E( eputipoprogirapa) NpoFmQ@e migauf(er nﬁl udi ng

X a u ntifier | ocat e on cnronosone
2901 RS EEDb s fch s Belaf on chbridsionts o8 e Lok el SoRuiR et ( S20 1 D
NO.  19) : coRAGATENS BIAANAIICRASAEATIICAT): G8 AGAAGAT ACACGAGACCGAATGT wher e t he

(i nol 35!ﬁéﬁ%f%eiﬁ?ﬁéi%%ﬁ%%ﬁ%ﬁﬁiﬁ%‘%@&é@%ﬁ#<§’ﬁB. S 1 ocat ed

on chr onaspetheighfallbleas then® gsagtyens genonme and conprises the foll ow ng
sequence (SEQ ID NO 20):

GIT ﬁTFTG@%&HA@E@&&G@Aﬁ&%&;g{% ]%EQ(GBMBG@CNO'_ Mﬂm‘t‘@%‘[mm/ qw/eafeeuﬁﬁdfre Iri Zk I
allele i n

D) e SRR RErn ABRosTa® T Qi METPRAPEROSTATTTNESE of 1 he
Hono saphefslog@igaegueartd (SEXID 8@s13)he fol | owi ng sequence (SEQ I D NO 21):

Al lole 1SRRG ol SRR KO RO IRy PSS

r ecept oryhdNEBle rigkiaijole i$ thent génctypeR5651 1720 which is | ocated on chronosone
19 of the Hono sapi ens genone and conprises the follow ng sequence (SEQ I D

NO 122) : ARTEROGAATAANGOIGEEHOEIR AAGY UG Wr@gm»\memwm wher e t he

risk all the, G y 30CETP( odi n hol est er I ester
transfer rot%?’?‘n\'h'cal'%lg) edﬁD&@hr%m?s(fu #éfthﬁ-?ln@s E?f NRAEE |s | ocat ed on
chr onos awenptiseothetfbliowiianeegiepce (BEQENNDIPe 2anpd conpri ses the fol | ow ng
sequencest S D\ LT3 TGACAATTGC[C/TITAGTATCCCTAATATCAATACAAAA

where the risk allele is the C genotype.

20  PSRCT (encoding proline/serine-rich coiled-coil 1) NCBI unique identifier RS599839 which
is located on chromosome 1 of the Homo sapiens genome and comprises the following
sequence (SEQ ID NO: 21):
AAAGAGAAAGAAATAGGAGCAGGATCIA/GIACTTCCAGATATACAGAGAATATAA

where the risk allele is the A genotype.

25 LDLR (encoding low density lipoprotein receptor) NCBI unique identifier RS6511720 which
is located on chromosome 19 of the Homo sapiens genome and comprises the following
sequence (SEQ ID NO: 22):
CTCACCAATCAACCTCTTCCTTAAGA[G/TIAAAATGTTAAGGAAGTCTTAGGCAA

where the risk allele is the G genotype.

30  CETP(1) (encoding cholesteryl ester transfer protein, plasma) NCBI unique identifier
RS5882 which is located on chromosome 16 of the Homo sapiens genome and comprises
the following sequence (SEQ ID NO: 23):
TTGATTGGCAGAGCAGCTCCGAGTCCIA/G]ITCCAGAGCTTCCTGCAGTCAATGAT

where the risk allele is the A genotype.



TTGATTGECAGAGCAGCTCCGAGTCC A/ G| TCCAGAGCTTCCTGCAGTCAATGAT where the ri sk
allele is the A genotype. 13 CETP(2) (encodi ng chol esteryl ester transfer
prot ei n, Wwbhasnap4MNEB! uni que identifier RS708272 whi ch iPETIAGRAtEH133m
chronmosone 16 of the Honb sapi ens genone and conprises the foll ow ng
sequence (SEQ I D NO 24): 13

ACCTGGCT, CTGAA%CCT CI[C T GAACC%AGTGATTCT CAG Swhere the risk
allele i&ﬁ%} Engasiae 9@@?“%&64(‘%”% BERHY: H’I?%%‘t%li W"FH%Q%’E?‘GNCB! uni que
i denti f im%maazzwhwmig ibr(]:'bl%]gk);hl(‘diﬁr(_ﬁdow’rhélm mé?@éﬁia@fe@@@ggljﬂmnaapi ens
enonme and conprises the follo ence i ;
%CAGAGA‘I@@?T'&%& AUQA%??{“@?‘T%%&%%GT&T%ATTTT 10where the risk
al I el e iACChEGCTOABATPRSAACECTRACTEITIBRATCECRGIGATFIOTACERSECABICB!  uni que
iden&fiefia{’ﬁ{f R5328 ng@i ch s gtocat ed on chronosone 8 of the Honp sapiens

geno r‘ég}ﬁfﬁk gletf e PP ARy sequence (SEQ ID NGO 26):

CCATGA GAATAAGAA G A GGTGAGCATICT, 15where the risk
2 el e 1 (1L GEogRg iRt lReS) (Ui BPrbRersD BBy & Pades on

subti | i sdhrdrikesonte 8 ypite HonNCEpiehs ginemiedmiatdofipeise B2 ¥ PDsatfaiende (SEQ ocat ed
on chr O;B?%E%% of the Honmo sapi ens genone and conprises the follow ng

sequenc D NO 27):
CAAGCAT NSRS ARSCCTROAGGA T TAAXS CIBIT P TEAT BCTAGACET BEIROAMETE the ri sk

allele is the T genotype. FABP2 (encoding fatty acid binding protein 2,

i nt ggti ﬁ’gﬁreﬁ@!&@m?'&dgﬁlediﬁ?q YR R51799883 which is | ocated on chronpsone
4 of the sapi.en enone. an ri.ses .t f ] sequence (SEQ ID
NG 28) AT ARIC TR S CRAREART AR A 199 B e YA RT T 0" 25 wher o

t he ri skchadrh@doene 8 of the HengesatigrzeyenbiaRRind ompeiseithieriglowér) sequerce(@Ed ) NCB!

uni que |I§2\hn(é%é)er R58179183 which is |ocated on chronosone 1 of the Hono

sapi ens and conprises the follow ng sequence (SEQ ID NO 29):

ATAATTAXTCA TCASBAAGTAT OHEMWIN AT A GNGIANFG GTGGAGRGRTO TG GACIBWAer e t he
risk_allele i,s the epotype. .LEPR (2) (encoding leptin receptor) NCB!
uni Eée i‘@berﬁ?hq PR a&éfgﬁg‘?ﬁgﬁﬁ]ﬁt@??'i s | ocated on chronpsone 1 of the Hono
sapiensw canpri.ses the, fol | pw ng sequenge 1D NQ,..30) :
SAnCTT CaS SR Frty ey B AT R R4 R Wit
RS11206510 which is located on chromosome 1 of the Homo sapiens genome and
comprises the following sequence (SEQ ID NO: 27):
CAAGGATATAGGGAAAACCTTGAAAGIC/TIGATGTCTGTGGTGGCCGTCTTTGGC

20  where the risk allele is the T genotype.

FABPZ (encoding fatty acid binding protein 2, intestinal) NCBI unique identifier RS1799883
which is located on chromosome 4 of the Homo sapiens genome and comprises the
following sequence (SEQ ID NO: 28):
ATAAATTCACAGTCAAAGAATCAAGCIA/GICTTTTCGAAACATTGAAGTTGTTTT

25  where the risk allele is the A genotype.

LEPR (1) (encoding leptin receptor) NCBI unique identifier RS8179183 which is located on
chromosome 1 of the Homo sapiens genome and comprises the following sequence (SEQ
ID NO: 29):
ATAATTAATGGAGATACTATGAAAAA[C/G]GAGAAAAATGTCACTTTACTTTGGA

30  where the risk allele is the C genotype.

LEPR (2) (encoding leptin receptor) NCBI unique identifier RS1892534 which is located on
chromosome 1 of the Homo sapiens genome and comprises the following sequence (SEQ
ID NO: 30):
GGAACTTTGTGGTTGCAGTATGTCTT[A/GJATCCATCAGCATATTGTCCAACTCC



WO 2011/ 044643PCT/ AU2010/ 001384 14 where the risk allele is the G genotype.
The assay may be perforned agai nst genes in one or both panels. If nore

t han one weoneliw4446 be assayed for a pol ynorphi sm the 2ETAR0T0DP133e
performed simultaneously or sequentially. If nore than one gene is to be
assayed for a ponnDrphlsn1 5t he assa may be perfornmed on distinct

genetic sa es fr ne sub ect, for exanple spatially or tenporally
di sti nctW ngﬁ]ee"éSk a?lele s e’ HeBOWRt-t ai n enbodi nent, the SNP conprises SEQ ID

NS 5 (e s e R oah g abtay n sty b oS et obe1s ek

o RBII11EE 2 LB N “°D?%3??‘%”@"“Haaégw)ma”ﬁ&?&“é‘%g?o13 SEQ 1D
NO 12 (#8Y! §§§l?f S%%%VNH“OE% R 8@?2%}3 toﬁdsﬁﬁwr 4 ROV BB 790),
SEQ BED NGk ad&myé R’fzﬁﬁﬂ&&ﬁormé&@w ldRtiAED gehbtid RMEESH63 The SamSEDjbd), O 17
(R5662799 |n ano her F . The SNP conprises SEQ ID NGO 18

( R54420 pes%@“? ‘Ndfm%ra g’*fj‘sa@%| D NO 20 15(R5754523), SEQ ID NO
21 (R5599839) InSE€2riad &ebod@eiREBREINF 200 prisss@E@IMNRO: 23RER228687P), SHQ SEQ | D

0 22 (SSICHhegtR Sli o LSRR, R Rl I 10 10
SEQ | D N@: BRI4ADLEODSSED. DINO Y& IRSHISH hes1)esbadD iemt7 (RE99SHEN cppRilBes SEQ

SEQ D N0 R IFBRBREHA T o N (ARSI T | FEIAh R by Mok (R 7asbdh St ™)

(R5108116&ND: 115EI 1001 NG 1), SEERHD NERGAJRS1&AI9BD), SBQ B NB513 2RS&BANS5), 0r  SEQ

(Rs10010350)D Nt ARS8 73750, REREoNE5TS (REREHD. RED B3PR8 64745) . se0 10
gng 14 &gsmﬁgamgwr SEEQ IND:N@ (REB6LRED GG&BESﬁ(r]erS&EQ)dl?SehOThé@NHQSIZ286037)
(R5693) Cog@és?%ggg%é‘gg %(%%Eé%é)sﬁ%? 'ijﬁb@z(%%(%%?%g%%%??@%% ID NO 22
$56§é11my54my $EEDP\@NC2&1(2(R358%39) SEQ 8ERQ: Dzl\@@sazﬂﬂ(zaﬁfmgmf)do sgg ID
NG 28 (EBPISHRRSTRBY T B NBSTEE Gy BrReal) BERAE NG s 1503534)
30 n < one(ngba)d'SEm;mé) NOhe7 (RMZ&BB&)&SB@IISE?:IZZ? (N@wgga{sazlﬂilsgmm s T, SEQ
(Rslsbé&%?’?@%%}Ofs%%bﬁBRk%%gF{%MééyeF@%r%w th%s'?%losllaal)
|s T SEQMASMOSED IOREO9BEEOPL56372), SISEQ IND:NQRY A0 RAE3 2666 IBING:S C, or SEQ

(R5£ 2001085 57105 SEQTbe Sirefedsaban et B bR 4 1R87 856 Biq i 6157

(R586474851081%8615ERQ M NO: 71RSOSBEBAZY, SEID)D NO: &(RSVE266634), or SEQ ID NO:
2011 04403001 AEOLOLBLINA LR 50U N0 15 LESSERERR 1 ocF | © N

NO: 12 (RS10923931), SEQ ID NO: 13 (RS864745), SEQ ID NO: 14 (RS12779790), SEQ
ID NO: 15 (RS560887), SEQ ID NO: 16 (RS12286037), SEQ ID NO: 17 (RS662799), SEQ

25 ID NO: 18 (RS4420638), SEQ ID NO: 19 (RS693), SEQ ID NO: 20 (RS754523), SEQ ID
NO: 21 (RS599839), SEQ ID NO: 22 (RS6511720), SEQ ID NO: 23 (RS5882), or SEQ ID
NO: 24 (RS708272), SEQ ID NO: 25 (RS320), SEQ ID NO: 26 (RS328), SEQ ID NO: 27
(RS11206510), SEQ ID NO: 28 (RS1799883), SEQ ID NO: 29 (RS8179183) or SEQ ID
NO: 30 (RS1892534).

30 In one embodiment, the risk allele of SEQ ID NO: 1 (RS12255372) is T, SEQ ID
NO: 2 (RS7903146) is T, SEQ ID NO: 3 (RS5219) is T, SEQ ID NO: 4 (RS1801282) is C,
SEQ ID NO: 5 (RS4402960) is T, SEQ ID NO: 6 (RS10811661) is T, SEQ ID NO: 7
(RS9939609) is A, SEQ ID NO: 8 (RS13266634) is C, or SEQ ID NO: 9 (RS1111875) is G,
SEQ ID NO: 10 (RS7756992) is G, SEQ ID NO: 11 (RS10010131) is G, SEQ ID NO: 12

35 (RS10923931)is T, SEQ ID NO: 13 (RS864745) is A, SEQ ID NO: 14 (RS12779790) is G,



I n anot her enbodi nent, the risk allele of SEQ ID NO 18 (R54420638) is G
SEQ ID NO 19 (R5693) is T, SEQID NO 20 (R5754523) is C, SEQ ID NO 21
(R5599839)0i2811804643EQ | D NO. 22 (R56511720) is G SEQ | BCNAU22B/00RBS882) i s
A, or SEQ ID NO 24 (R5708272) is C, SEQID NO 25 (R5320) is T, SEQID NO
26 (R5328) is C, SEQ ID NO 27 (R51120163510) is T, SEQ ID NO 28 (R51799883)

s BN RS BT S AR R e KBS A &
( %?550'135?)@6?@90“5%@;;;@? 5. SEQR%D Ngii’ (TRSE%E%SN@Z@S@'%E%T%&
is T, net 8@‘ th J&a BRNBNG: 6 ‘ :

(%'II:XN 2 720} - 33(RE5892) s r ) NDE 24
EEggGgéaﬂgsmszﬂ) |§E,($FIE®ID|®O 16 (RB320P86G08ER I)(DSNC'F ;'(%EQSZQI NQ, SED(IIRSI&%ZF%%
& oo TR g SRR R a8 54172 S s O s hedise
I(SRS%SI%E%@?%E%@I\IZ%E@I:S?SS;B)@Z?%B|5(855882) is A or SEQ ID NO 24 (R5Eo§é72)27
20( R511206510)N V&t aﬁ"{“s?é 'F\ﬁ@”t She ('%5%%5%%835%? féﬁi g Eé@%)%%%ig
gsgg?r?n%;]@éﬁummo:zqsss&@zsmla)m Sﬂlk\zl(EREﬂ:BQZESs%Q)SsGSEQID NO: lahe g'frslt h]?d ?Le
Car ot 1 ORSTRMEARY B s IR RS BB abdar i, SR RENG: FlBRodBestiriem For
Icar Fggyﬁsmmmsn (ﬁS@QB%Ogstslmls?sQ we: §h§?1%tm34pss§@6%®|wargt he genes
(keonn1 el i) s Red Doty RIS roaddB 5 Sd i olsh o) RS iBkiepa T2
(rs108118¥A)D NOED2((RSIOSHBY) is TOSERDMBNOT $3 FEH3345) is WEKQIM@l%?S)

(564 4%%152%%%?8@”%%%0%9%%&%8 @%3%%@ ONGE Rlohe2hlvsdosr,

r s66279%EQ BORD: 1|7I(R866$E9$Ist(EV$E@!IDNOJdII8E(RS|4aﬂ(€6:BbI&V@ $EQiDaKsagi ated with

t he gene u (r
rs75452§%86a§4€? E%Egh@g)%o (kgﬁé&%ﬁi@éﬁﬁﬁbﬁ E‘ée%ﬁ%%%%@@ 'Sr'“s%gg%) , LPL
(rs320, NG3ZB)RSHBTHRED)(s S1$RQAADINY: 2?@&%82;.5379988@»[) I\KDdZM:E%?f 0?23:@179183,
rs1892534 e a n tQ_J i fy if an
i ndi vi dd%%: PEQIRNG; %(%‘?@?\? %LD @ﬁa%%@%{g& Ct %Eh\qﬁgQMr onut ri ent
senglot I IRSY 1 26819 MRI M ISEEND NOX 28 q3$1m8ﬁ$lps:hdsti@ |m*$1692@%38109“¥ gBtidicgr oups
to eterm t itivity. The greater the nunber o
pol ynor i [;]&B é@f%%@?@gibﬁﬁ AU2010/ 001384 16 tested the greater the
li keli hood of Tihdenéthby bingeterndeing iratram@ttitint senisitiyitpbsciceag@tbtypindtoddentir  bot h
macronut i ent pi.n b duct ed ans in the art.
For oxartb? SBR AT THIHER e ST ReriE L Porer4gen CREPRO RER £6 67 Cphig's
nucl ei ¢ sRebitvisgguaiReihage sEWrimBEt RXbaaiet Mithrteagénadfcluding Bat ravt liajtedas ed
et Bgd TCF7L2 (rs12255372, rs7903146), KIR6.2 (KCJN11; rs5219), PPARG (rs1801282),
IGF2BP2 (rs4402960), CDKN2B (rs10811661), FTO (rs9939609), SLC30A8 (rs13266634),
HHEX (rs1111875), CDKAL1 (rs7756992), WFS1 (rs10010131), NOTCH2 (rs10923931),
JAZF1 (rs864745), CDC123 (rs12779790), G6PC2 (rs560887) and APOAS5 (rs12286037,
rs662799).
30 For lipid sensitivity, studies have shown loci associated with the genes including
but not limited to APOE (rs4420638), APOB (rs693, rs754523), PSRC1 (rs599839), LDLR
(rs6511720), CETP (rs5882, rs708272), LPL (rs320, rs328), PCSK9 (rs11206510), FABP2
(rs1799883), and LEPR (rs8179183, rs1892534).
As the aim of genotyping is to identify if an individual is carrying gene versions that
35  orient them to macronutrient sensitivity, polymorphisms for testing should be selected from

both groups to determine the type of sensitivity. The greater the number of polymorphisms



5 n one enbodi nent, genotyping is performed using array or chip technol ogy.
A nunber of array technologies are known in the art and commercially

avai | abl ewban1wumeq43i ncl udi ng, but not limted to, stati ®@CRATRYB/0EISY.
photol it hographically set), suspended arrays (e.g. soluble arrays), and
sel f assenbling arrays (e.g. matrix orldered and deconvol ut ed).

Al ternati vel e detected in netic material using
Ceerni odedSy diedeBar e PMang ok Raniaing Sufore e reml i st S e on s
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T O REP o BRRERS BBy e nakim@ase S (eachen EoRE Bydtl Ao Al Ty based
upon a ?e?UGﬁ?W@pﬁﬁ@ﬁ?itb%leéaeﬂ@r% aféri t(ﬂréy}béﬁeda?@ta@(ii ety OI henzxt;mes whi ch
are sSe O Cl eave a rget - enaen Cl|l eaVv e structure, ere

i at1 ng t he BreSBReANERbOoBHURINS RePH e LOEE PoK AN S8 P L deci 1 ¢
valr iati Q‘Eﬁntidﬁ@f @@éy tIeBhr&)I@g?é@ér% known in the artQ!mi\/chMr@dé‘rt:ia}ry a@eﬁlswlf@}gjs@ o
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refers t an, or nrsm

t he conpl.ete genet terj al odi n se
ool sl R sSa fAaRy! Aalhe Alefhares f o A aNe s o eI s | ons
for the thé gamsm@casgey mrrmvsmdmhablogues ahc eW&disdnyke))oThis assdyiion. Most
comonl y, B?ﬁ%FSeXC| e Y, ggr se Oéf or nore exons
encodi ngge{‘ﬁ@‘ '¥1 Han# §é‘t?d€ﬁé@e%i Cg%ﬂsﬁﬁéb‘f'ﬁy ad’r”‘”%‘iy ENAYMESH W8I eni ng
i ntrons, aralnéemtafbiémélml@rg'e[eg;eﬁﬂﬁjehﬂaéa@gégtrh&ard?tfmﬂ@d)ﬂhdlcﬁlngu?é pﬁ{slsh@d ed
reqgl -uyntransl at e regl o ene s CITICa
| e A il Pl R e b Hhsthie vidiont HiarBor I BRATRES or ¢ ons such as
enhancg(r) BeI emeunsehibaty, agseyfngru:mlyaﬁonpm_shfma@ qub@ehbmlodmdAﬂﬂom{jeﬂ on of a
ene ecqause a cestr ro I N etlic tat to
PG A MR Vi AR R R A B@M ANA T Samstios ¢ o

T et oot e ot
goont Do et hg e oo Se AR it S sBis Provsh 1ot SRR B L - i a
col bect iemmn@facuaisnbétautud’mapb@éespﬂ&raadaorwicﬁxpmgntr@smeneé b@dcpocmalngél ons and
ancestral origi hapl o

oup gﬁ% icte fron1 Iot I n one
V0 2011/ 044643BBHREDS BPOBISE FPORFETn FHlERo BhpcBrsiPses a
nitochonﬂmbahggabﬂﬁmmmhlsnlor haplogroup whi ch is naternal or a
%chnﬂmsmna ol phi.sm or roup, %pn: I, ternal .. , A
M R R R R R R —
subj ect thé\og;%n&tn © asph eomaxbm@gu@al drootyiel g3 aumstibe i Mosa eomobAputatot a
rlbggucl g % g
exc uswely a gene will comprls one or more exons encoding the amino acid sequence of
a polypeptide or protein, intervening introns, and non-coding regions including the
promoter, 5’-untranslated region and the 3’-untranslated region. That is, a gene specifically
included non-coding regions. The term “gene” also includes portions such as enhancer
elements that may function in frans with the coding portion of a gene.
30 Because ancestry plays a role in genetic adaptation to diet, genotyping may
include analysis of maternal and paternal haplogroups to further determine macronutrient
sensitivity.
As used herein, a “haplotype” refers to a specific combination of alleles at two or
more genetic loci that are transmitted together.
35 In turn, a “haplogroup”, is a collection of similar haplotypes and relates to genetic

populations and ancestral origin. A haplogroup may be predicted from a haplotype. In one



S5nodification or derivative thereof. Thus, a genetic sanple usually wll
include a cell derived froma subject. The genetic sanple nmay be a bl ood
sanpl e, awvowroensahessanpl e, a saliva sanple, a hair sanpl ecrmal2oovoogsa
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that contains a cell, DNA or RNA that s suitable for genotyping. In one
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30 CETP(2), LPL (1), LPL(2), PCSK9, FABP2, LEPR(1), and LEPR(2).

The kit would enable determination of whether a subject is genetically predisposed
to macronutrient sensitivity. This information can be used to screen individuals, such as
obese and overweight individuals, including children and adults and the elderly, and
classify them based on their genetic predisposition for beneficial induction of satiety. The kit

35  can also be used by individuals who have successfully lost weight, but who cannot

maintain the weight loss, to determine if their difficulty in maintaining the weight loss is due
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As used herein, the term “meal replacement” refers to a food that may be eaten or
25  consumed alone to provide the composition of nutrients required by a subject, without any
supplementary food items. A “meal replacement” may be prepared in advance in a ready-
to-eat embodiment and provided to a subject, or may be prepared by the subject, for
example by adding water to a dried, formulated food.
As used herein, the term “formulate” or “formulating” refers to the expression in
30  precise form of the amount of a macronutrient in a diet. Alternatively, the ratio of a
macronutrient relative to another dietary component may be stated in precise form. The
formulation may be provided as a written or verbal prescriptive recitation on the selection of
appropriate foods. Alternatively, the formulation may comprise provision of appropriate
foods per se. In another embodiment, the formulation may be provided as a formulated

35  food, for example a meal replacement formulation. In all cases, formulation provides
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part of the aldehyde or ketone functional group. Carbohydrate is a macronutrient and is a

25  common biological store of energy. Carbohydrate is generally obtained from vegetable
sources, particularly grains and cereals. Carbohydrates can be classified as simple
(monosaccharides and disaccharides) or complex (oligosaccharides and polysaccharides).
A “refined carbohydrate” or “processed carbohydrate” refers to a grain source of
carbohydrate in which processing has stripped the bran and germ from the whole grain.

30 “Lipid” is a class term referring to generally hydrophobic molecules, or amphiphilic
molecules. Lipid may be derived from ketoacyl or isoprene groups. Lipid is a macronutrient
and is a common biological store of energy. Lipid may be derived from animal source,
vegetable source, or a combination of animal and vegetable sources. Lipid includes
triacylglicerides (TAG, or triglycerides), phospholipids, fatty acids and sterols.

35 A “fatty acid” comprises a hydrocarbon chain and a terminal carboxylic acid group.

Fatty acids may be divided into “saturated fatty acids”, comprising no unsaturated carbon-
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predisposition may be identified by the presence of one or more genotypes associated with
metabolic function.

25 Individuals possessing one of the risk alleles from either of the genotype panels
possess increased risk of reduced satiety and risk consequent metabolic disorders if they
consume foods comprising macronutrient ratios that are incompatible with the respective
macronutrient sensitivity group.

An individual can be classified as non-sensitive, carbohydrate sensitive, lipid

30  sensitive or carbohydrate and lipid sensitive based on the number and type of risk alleles
present in their genome.

For example, a subject possessing one risk allele from the carbohydrate sensitive
panel may experience reduced satiety if they consume foods high in carbohydrate.
Similarly, a subject possessing one risk allele from the lipid sensitive panel may experience

35  reduced satiety if they consume foods high in lipid.
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comprising excess lipid relative to the other macronutrients and relative to their
requirements. This predisposition may be identified by the presence of one or more
genotypes associated with metabolic function. For a person identified as lipid sensitive, a
30  beneficial or optimal diet for inducing satiety will comprise a decreased amount of dietary
macronutrient contribution from lipid and/or from saturated lipid, and an increased amount
of dietary macronutrient contribution from carbohydrate.
Further genetic analysis can be carried out on lipid sensitive individuals to
determine whether dietary polyunsaturated or monounsaturated lipid is more beneficial for

35  normalising blood triglyceride levels.
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risk alle = e respective genotype relative risk Is, where r =

f r equandocalid afrsoggonnp fed fRBT Gou s I Tl Baeloriin RotobSct giioiateration o | «

used to leadiegiodeerddied gidssofleananey emd inoassd pebti(d, afd isStissseptaski 1 1ty) in
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for t hatch\c/)%rsie?cr)]tanicj Qriélyc%rigg ?ervg %n%cl)g glle!ggédoar]s'a lipid sensitivity susceptibility variant.
For each gene polymorphism selected, an odds-ratio risk calculation is performed
using the mantel-haenszel test. The odds ratio refers to the odds of a susceptibility effect
20  occurring in a group with the risk allele versus the odds of a suscepitiility effect occurring in
a group without the risk allele. Assuming risk allele = allele 1 (a1):
(cases (al/a2))
OR =

(contr. (a1/a2))

25 This OR is usually reported directly in the study that has analysed the SNP versus
a susceptibility effect.
Given that the relative risk for the non-susceptibility risk allele, a2 =1, the
respective genotype relative risk is, where r = frequency of a1:
alal =r"2
30 ala2 =r
a2a2 =1

The odds ratio is used to calculate the odds of an event occurring (i.e.
susceptibility) in one group to the odds of it occurring in another group. The relative odds of
a particular outcome occurring for a particular genetic variant in the average population is

35 calculated by using the frequency of the alleles for that variant in the average population.
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Fi nal | y,THeRe fregingridids\dre Yefiddeds U@u'&;@pﬂlbmtyg@ﬁl@ﬁalvhé}@pm ation, defined RR is
calcglated 15f or each of the three possible genotypes: al al : RR=rA2 / R

alaz: =r/ Ra2B3:9RR = 1 / R Were the sen5|t|V|ty aIIeIe IS not

pr esent the S uen yi el Oless n |ng t he
enotype s ndteqeRamion ESiengls el exeteenars hontotneg Jeadihe |
i's not poss kBhelyleidloahieqolisich an interaction the result is |nstead
assigned the neutrql valyue 1 and no further nodifications (see below are
appl i ed. A IHé statistical power of studies used to calculate OR
varies, a coefflcuﬂ@2=ﬂﬁm be used. G ven that OR values are obtained from
publlcatlons W th var, yi statistical 25strength it is inportant to

di s¢Pimi nat e betmé%ﬁ %%ies Studies may be stratified according to power

and concordan to derive Llity coefficie For each .concor dant
St udy publ § heindr 1 aeslefpiiie o suibedlin by svirBte BEHRIAC 2 171
sensitivity, deflned as R, relative to the non-sensitivity genotype a2a2:
R=p"2xr2+2pgxr+q

Finally, the sensitivity relative to the general population, defined RR, is calculated
15  for each of the three possible genotypes:
alal: RR=rM2/R
ala2: RR=r/R
a2a2: RR=1/R
Where the sensitivity allele is not present the subsequent result would yield a RR
20 less than 1 suggesting the genotype is not sensitive or normal against the sensitivity. Given
that it is not possible to confirm such an interaction the result is instead assigned the
neutral value 1 and no further modifications (see below) are applied.
Where the statistical power of studies used to calculate OR varies, a coefficient
may be used. Given that OR values are obtained from publications with varying statistical
25  strength it is important to discriminate between studies. Studies may be stratified according
to power and concordance to derive a utility coefficient (UC).
For each concordant study published with a population:
<100 : UC=1.05
101 <500 : UC=1.10
30 501 <2000 : UC=1.20
>2001 : UC=1.25
Where more than one study exists, the product UC (PUC) may be derived by
multiplying out all UC. Note that this rule is only applicable where the populations are

common (i.e. all Caucasian). The PUC may be multiplied by each RR to derive a PRR.
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(or other thr eshol d val ue deened appropriate) for all variants included,
where a WAMSuUmM of 3 SNPs per sensitivity category are scored. Were the
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e 0 sitivit
o a8 1 cati oneesiu a ot S B Gas R R Aesock e RERRELADIE Bt
Al t §r5 natdeﬂﬁéd'gs avarddf ti1000{graatert then $@2](6IC(E[h6I‘ tg&asabluwlapjba{]eleh@drray bﬁ used
to reconmen, prlate e | se and 0f her yle C nges SucC as
counsel 1 PREPRAGS TAISATSTHE FELEES  WePrP AT DIt & SEBREE PERF AL FERITand
heal t h heeetdrts. Where the scor€ansg @ol (grater ttefrer.8), baubjeet ipdemsd eengiiveddvi ce,
opi ni on, i nst ructl on and/ or education, with the goal of directing the
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Alternatively, or additionally, the subject’s genetic profile may be used to
25  recommend appropriate exercise and other lifestyle changes such as counselling to further
increase the individual’s satiation response and health benefits.
“Counselling” refers to the provision of advice, opinion, instruction and/or
education, with the goal of directing the conduct of a subject. As used herein, such conduct
relates to macronutrient sensitivity and in some instances compliance with a formulated
30  diet and/or lifestyle.
As used herein, “exercise” refers to physical or psychological exertion for the sake
of improvement, particularly in improving compliance with a formulated diet or for
enhancing the satiety response achieved by compliance with a formulated diet. Physical

exercise may include a psychological component.
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monoamine (serotonin and norepinephrine) re-uptake inhibitor and affects the feeling of
satiety (marketed under name Meridia, made by Abbot Laboratories), dexfenfluramine
(Redux) and fenfluramine/ phenteramine (Fen-phen), which act on the neurotransmitter
serotonin.

30 A formulated diet that, in addition to inducing satiety, also includes measures to
control appetite can further include other treatments for combating or preventing obesity.
Substances useful for this purpose include, for example: hormones (e.g. catecholamines,
glucagon, adrenocorticotropic hormone); clofibrate; halogenate; cinchocaine;
chlorpromazine; drugs acting on serotonin neurotransmitters (e.g. fenfluramine, tryptophan,

35  5-hydroxytryptophan, fluoxetine, and sertraline); centrally active drugs (e.g. naloxone,

neuropeptide-Y, galanin, corticotropin-releasing hormone, and cholecystokinin); a
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by the subject or may be delivered by another. Delivery may be simultaneous or sequential.
Delivery may be achieved by incorporating the substance into the diet or may be achieved
by separate ingestion.
“Treating” or “treatment” refers to both therapeutic treatment and prophylactic or
30  preventative measures, wherein the aim is to prevent, ameliorate or lessen a health issue
associated with macronutrient sensitivity.
“Preventing”, “prevention”, “preventative” or “prophylactic” refers to keeping from
occurring, or to hinder, defend from, or protect from the occurrence of a condition, disease,
disorder, or phenotype, including an abnormality or symptom. A subject in need of

35  prevention may be prone to develop the condition.
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reduction or elimnation of a condition, disease, disorder, or phenotype,
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Example 1

Note panels can consist of any number of SNPs equal to greater than 3 per
macronutrient susceptibility. For example, assume the usage of a
1) carbohydrate sensitivity panel comprised of:
20 » FTO -rs9939609 — surrogate marker based on metabolic dysfunction
related to glucose metabolism
= TCF7L2 —rs7903146 — surrogate marker based on metabolic dysfunction
related to glucose metabolism
= G6PC2 - rs560887 — surrogate marker based on metabolic dysfunction
25 related to glucose metabolism

and a

2) lipid sensitivity panel comprised of:
» APOE -rs4420638 — surrogate marker based on metabolic dysfunction
associated with lipid metabolism
30 = PCSK9 -rs11206510 - surrogate marker based on metabolic dysfunction
associated with lipid metabolism
» APOB -rs693 - surrogate marker based on metabolic dysfunction

associated with lipid metabolism.
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panel forwoheiffauesard strand (in square brackets are thecalArbm/bimguenci es
for Caucasians for that SNP, foll owed by the published OR for the
sensitivity aIIeIe for a Caucasian poﬁﬁ?ation) 5Car bohydrate sensitivity

panel  FTO - rs99396 A: 0. 45 C 0,55 = 1.3].. TCF7L2 -
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The r el adllegonBCaocusidn gopulagiensi tivity is calculated for each SNP according
to the nethod nentioned in scoring nethodol ogy using the normal allele

freqaenci es f @ibbhydrdtéeerdipepeamdl popul ati on. For exanpl e, carbohydrate

g 1vity panel” Eg - ISSEaRAR A ds e IS (1200140 (T)

sensitivity panel = TCF7L2 - rs790314G@ET - 1382935874 PFOR(C) D136

PCSK9 - rs11206510 -1, rs693 (GG - 0.95
2Ecombi ned Scor eo_-sgégcz _ 580887 (GG) — [A:0.4 G:0.6 | OR(AS 24 3]

Lipid sensitivity panel
10 = APOE -rs429358 (AA) — [G:0.10 A:0.90 | OR(G) = 1.0]
= PCSK9 -rs11206510 (CC) —[C:0.77, T:0.23 | OR (C) = 1.0]
= APOB -rs693 (GG) —[C:0.48 G:0.52 | OR(A) = 1.0]
The relative macronutrient sensitivity is calculated for each SNP according to the
method mentioned in scoring methodology using the normal allele frequencies found in the
15  general population.
For example, carbohydrate sensitivity panel
= FTO -rs9939609 (AC)—-1.3
= TCF7L2 —rs7903146 (CT)-1.2
= G6PC2 -rs560887 (GG) - 0.97
20 Combined score 1.51
Lipid sensitivity panel
= APOE -rs429358 (AA)- 0.86
= PCSK9 -rs11206510 (CC) - 1.0
= APOB -rs693 (GG)- 0.95
25 Combined score 0.817

Assuming that the statistical power across all studies does not vary and that there
is no need to use a coefficient variable then if score for carbohydrate sensitivity = 1.51 (i.e.
>1.0) and the score for lipid sensitivity = 0.817, the individual is, for the purposes of

identifying macronutrient sensitivity, defined as carbohydrate sensitive.

30 Example 2
Roughly 100 individuals were placed on the MyGene diet program. Individuals
were assigned to a macronutrient sensitivity diet group based on genotype and monitored
on a weekly basis for up to 6 months. Individuals assigned to a macronutrient sensitivity

diet group based on genotype on average lost roughly 1kg of fat mass per week whilst



Assum ng that the statistical power across all studies does not vary and
that there is no need to use a coefficient variable then if score for
carbohydn&anmﬂn&MBivity = 1.51 (i.e. >1.0) and the scoreTAa010/001384
sensitivity = 0.817, the individual is, for the purposes of identifying
nmacronutrient sensitivity, deflned asiﬁhrbohydrate sensitive. 30 Exanple 2

Roughl'y 100 i.ndjvi dual s | a on .t he I et r ram | ndividuals
wer e asdTEHREYNY 2] MRRs ML PY E?ﬂc(ﬁggﬂ?frtt?r\gﬁgf/}/aﬁ@{ghg\”’tﬁﬁ dd'%H genot ype
and nnnukﬁnmﬁmpmmanm@ﬂkhyeaaﬁls for up to 6 nonths. Individuals assigned to
a macronutrient sensitivit ased o e gn _aver age | ost
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e rate

they were continual itored ther ou f
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total 5over a 4 nmost of this Iost froml ean

mse. (2. 4kg)  4TPHLIRYEaY AR CoREERY 5 st was D36 of e Bngdins
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regain following the diet by preserving lean mass and importantly, increase post-meal

20  satiety and hunger control.



1. Anethod for identifying a subject's macronutrient sensitivity,
conprising the steps of assaying a genetic sanple fromthe subject for a
pol ynmor phwermim4asigene sel ected fromthe group consi sti RGTANU200RLBEL) ,
TCF7L2(2), KIR6.2 (KCIN1l1), PPARG |G-2BP2, 5 CDKN2B, FTO, SLC30A8, HHEX,
CDKAL1, WFS1, NOTCH2, JAZF1, CDC123, GBPC2, APOA5(1), APOA5(2), APCE,

APOB( 1), 2), PSRC1, LDLR, CETP(1), CETP( 2), LPL (1), LPL(2), PCSKo9,
FABP2, L and LEPR(2)or conbination thereof, to determ ne a
pol ynor phi sm pr, of i henetadswfoysdetngfym@@bmdgafa@mnamemgﬁnslt@w @oh@asihg the ri sk

alleles and determ ni ng the ma t n5|t|V|t of .sai d subj ect based
on the nilFATY agPaying% 9574t samP b‘?’Bi’b‘%ﬁ“%JeC rapo'yénoré‘wémr‘r%?%aeéia'leet% ml,

conpr i sifRgn arsayipgorfsitingbf TERBL2(PNECPPLYONIRG.2TKCONERCPRPARG IGR2BHR, 5, 6,

Lonebst .%%Q%?Bl#dé%%%ﬂﬂﬁ%g?ﬁtﬁf w5 R RIS PReaBied: °1P
/cigmg?l)m@s (34 ETAD(2} HBE, ABON(1), AMESH2) NORG 2L DIAZEETPEDGERR(2RIPL2, 15
on i PIRLED Y RERY W%ﬁyﬁimﬁndiﬁﬁ'ﬁ@@aeﬂmewaﬁo Mpsrop g Bclgimpdag o
}Agos(l%) &%/Sngféﬁ)'ﬁ-@m%m éﬁ‘El_?| yeing %d.dfgdgmérbms@wrmume&ouﬂsmﬁy hﬂgal@iesﬁd?ﬂé APOB( 1),
LEPR( 1) detgmy maoﬁ@'ﬁjtﬂé{é ﬁ%?cﬁé (Oi%a'glsﬁwﬁigtlgasﬁg & ”%beéfzaf)f %@ or at

| easp Oﬂﬁe@@ﬁynbrphISﬂlln each of 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12,
14, 15, 16, 17 24 6 27, 28, 9 or .30 enes
sel ected from% hea" %thegﬁgéem ﬁgcompr%&?éﬁyﬂg O giHo8S 055 DOWMS J

Sg?llggﬁmz?) 3L@:~‘2@32 8,EKBRBL, 18T, 13| €5,0/88r 1|7|P es @KﬁbdfromqﬁézSggéng,
LDLR, c@fﬁ(&?énsé széEf@L %?F%&A?%% é@%’“ ﬁ%%&@%@ég ‘and LEPR(2).
5. The rnemmmBquT@rchﬂmaspﬁHeb(aE:smKNpAl) 11 WFS1, mergmz?#\zreq mﬁ:b%m][ p;t@lPs:m |§ a
sin n e I SMm . e net ho (0] clalm o,
géu n ﬁ@%&&%ﬁ%b@@é%m ID NO 1 30(R512255372), SEQ ID NO. 2
gggzgggégm) gES :'Ifhel‘dﬁbtth E)Rﬁélﬂiw)cog%ﬁgnbls&@m%fo( %Iéﬁ@%)gg%)g)gonﬂﬁﬁg |$SrﬁE) NIOD 5
NO 8 (F@)fé%% @)?ﬁ%ﬁg RSEe) § aonE 4 ﬁe%ﬂfﬂo%ﬁscte%ﬁm &@upfsn%i’ Na786992) |
(SE%LSE?I\KPO&%A FQ@E(h()’No B(Q)) P5127;L5;D7L§'(;)0Eﬂ§égﬁl D ch? 9%) %1&’21%@620%’3%@ Kgé% | D
35NO 1?‘%&%5%558@7%”}’ Lﬁ’%ﬁbm NO. 17 (R5662799). 31 7. The
ImeDt Elood (J).f9 clegm 5, ThehraéetBbd of slginSNRoapiip d iBihy %@a;&@}s of Bt 1Bt oh8 po WQ ;3 ,SEEQ
1D N J3eCReea a0y B S BONGH 9537?ﬁ§5§%256 T 1ol 2N 29 (hePos2 o)
SEQ | D N@, 225251, B@%ZGD) gefE3dIEt&NroRGhd 3B 8pnsiSkHQ df DONDL2@Y, Tﬁmyazzoamo)

50,10 Y AR AP SERD Ny S CORE) S RO DB e

SEQ | D NDTCHeRAZ258BCAR3, SRR [AMONS@), (MR8 21, MPOE, AEQB (D), NPOB{2f,R55219) ,

SEQ ( , D 5 (R4 0 .
Cratoe1 1RG5 ) SETRR) ERHade0e ) ekt BAREE. W a1 9 6634) . or
SEQ | D N@PRI2(R51111875), SEQ ID NO. 10 (R57756992), SEQ ID NO 11
(R510010131), .SEQ R5109 S R5864745), SEQ I D
NO 14 (R512779790 he'ggboi}ﬁf f?@ﬁ%éé%gq”h%é P?)p .0%'5(’%5132286037),
SEQ | D Niigld RudiRSia6 368MorpiSER(EMPNG. 18 ( R54420638) SEQ ID NO 19 (R5693),
SEQ 1D No. 20 (R57ﬁ14é5r%g bd oFQa SN%ereln tfge%ﬁ 90%%9 |ées IB NO: 1
30 (RS12255372), SEQ ID NO: 2 (RS7903146), SEQ ID NO: 3 (RS5219), SEQ ID NO: 4
(RS1801282), SEQ ID NO: 5 (RS4402960), SEQ ID NO: 6 (RS10811661), SEQ ID NO: 7
(RS9939609), SEQ ID NO: 8 (RS13266634), or SEQ ID NO: 9 (RS1111875), SEQ ID NO:
10 (RS7756992), SEQ ID NO: 11 (RS10010131), SEQ ID NO: 12 (RS10923931), SEQ ID
NO: 13 (RS864745), SEQ ID NO: 14 (RS12779790), SEQ ID NO: 15 (RS560887), SEQ ID
35 NO: 16 (RS12286037), or SEQ ID NO: 17 (RS662799).



15NO. 22 (R56511720), SEQ ID NO 23 (R55882), or SEQ ID NO 24 (R5708272),
SEQ ID NO 25 (R5320), SEQ ID NO 26 (R5328), SEQ ID NO 27 (R511206510),
SEQ | D NGv02811((RE4399883), SEQ ID NGO 29 (R58179183), oPCSEAD2)D/MNGS30
(R51892534) . 9. The nethod of claim6, wherein the risk allele of
SEQ ID NO 1 (R512255372) is T, SEQ IDINO 2 (R57903146) is T, SEQ ID NO 3

(R55219) is T, SEQ.20 R5 801282), | SEQ I D 402960) is
T, SEQID NO 6 (%ﬁd@&“ﬂggf éé' |*ES’§EJSC? %%%@d@)i‘é 3%4, SEQ I D
Ngs7€75569&saz 266334)SEG |L¢N03r19$E@69@ MECQ 1)) NBSQQLQ@?@)&B; gBQ BEQOL DI NO 10
( Fo1 005 355ppbasTietaloNG: Sarbhe! TS aoa Y Mok 33 ReBiisngiye 1 Ro: 24
(2 E%ézzgzmbszm)cs%@lﬂﬁmd? PRSB20Y @E&ﬁ?&%%zes? RI328REE0 D NG: 216 -
e
oot hod- drdiavears). Sedin R 2niRs tasblel SELOBINGL Poshizota9: pr859%B630) i s
G SEQ INDND R@]g@ﬁ@ms) is T, SEQID NO 20 (R5754523) is C, SEQ ID NO 21
R5599839) i s 2 (R56511720 G_ SE 3(R55882) is
N or e 1D Kb, ST REBSsrga & e dedd SNRGO PRt NGk ata 1 D NO
(2252%58%8225537 2), SHEID ROND( RS79(§6R3$7HE@5@NOI S (RS53H) $EDN®N(281
(re1602055180 28D, SEQ bR ugBiy RAG TBNG: b Wi el d Qs
g:ngQ:O% qRSEESYE09),EQ 1D (\BE BARSG 37606314 | of SEBHQ Né@ NRSP11(1BBTVBBDAB)NOS T,
(R544029 )R%éz E{g&%é%ﬁ%?@ qg(??%?@%@i&%ﬁ? éarﬂé%%q%i%?’%? égﬁgggs%og)
is A SEDI 3 (N3863(#RH1SRAAONY: 145(RG12079BIER SED NONC) 16RES5806879)SEG 1B, SEQ
12 | R 0N 28R s h NG 174RERe o 50 TR N Wi bhp i pE? 'O N
2%12;79@9071) 1$(R369SEQ8E®|N®0325) RBE!S&S 95$E®3D®o :SHQRISBYDE39)1$EQ ID 420638)
& & 2H0h Ieb1a nk e g 2 B W@d&ﬂé@@%ﬁ‘%@éé@ D ho
(%52% 8R2)5‘®®'8290RS:QOJ\ SESE®D ND: B@(RQ%&)%@&DW@? (RS 162063HQ), ISEZQS«D( gg %8)
| is
T, SEQ |(BS%N5%8§§' %5%%%"?9@%% %%§|Qb%)597'% @1%5@6%%9%%@ T, SEQ ID NO
(225(1585299?8_3)9 i S The &R b NeIm @%K%Blﬂ&ﬂ&%llele&;f@E@rD SBQ11 D NG 301
. to
o ROUP AP R Ty SERID NPeh (B TRR2EMF e W (Re2 st Y2
det @on} ne Moha(Ftsrgaooaw) is C, SEQID N@: 5 (‘R&zmme%@ds mfsa@aomclza wherein the
ste (0] e e a ri ses
SLep O STV BRiL g, SRR for MBSl S, B TR LR AR
14. The greE@b ND: SMRSONEI875) islGiSEQ ID NO: 18 (REPIgEYS) B3, ISEQ ) MD: of
cal cul at kg, 2R 536R'E JEQTD N 1BRYTBEAISTER 8B B No: 13 (Re864745) is A,
SEQ ID NO: 14 (RS12779790) is G, SEQ ID NO: 15 (RS560887) is G, SEQ ID NO: 16
25  (RS12286037)is T, or SEQ ID NO: 17 (RS662799) is G.
10. The method of claim 7, wherein the risk allele of SEQ ID NO: 18
(RS4420638) is G, SEQ ID NO: 19 (RS693) is T, SEQ ID NO: 20 (RS754523) is C, SEQ
ID NO: 21 (RS599839) is A, SEQ ID NO: 22 (RS6511720) is G, SEQ ID NO: 23 (RS5882)
is A, or SEQ ID NO: 24 (RS708272) is C, SEQ ID NO: 25 (RS320) is T, SEQ ID NO: 26
30 (RS328)is C, SEQ ID NO: 27 (RS11206510) is T, SEQ ID NO: 28 (RS1799883) is A, SEQ
ID NO: 29 (RS8179183) is C or SEQ ID NO: 30 (RS1892534) is G.
11.  The method of claim 8, wherein the risk allele of SEQ ID NO: 1
(RS12255372) is T, SEQ ID NO: 2 (RS7903146) is T, SEQ ID NO: 3 (RS5219) is T, SEQ
ID NO: 4 (RS1801282) is C, SEQ ID NO: 5 (RS4402960) is T, SEQ ID NO: 6
35  (RS10811661)is T, SEQ ID NO: 7 (RS9939609) is A, SEQ ID NO: 8 (RS13266634) is C,
or SEQ ID NO: 9 (RS1111875) is G, SEQ ID NO: 10 (RS7756992) is G, SEQ ID NO: 11




15. The method of claim 14, conprising the step of determ ning the

macronutrient sensitivity based on the score. 16. The net hod of
any one obVochmio¥ge4t to 15, wherein the macronutrient semgirtavztopoizsentifi ed
can be non-sensitive, carbohydrate senS|t|ve lipid sensitive or

20car bohydrate and |ipid sensitive. 17. The method of any one of

The et HesTas TV ErE TR ﬂfy%nﬂsi%ﬁ@?%iyﬁ% BelE . T (Rbaroaisp. of

fS g; g:Jlt ?f/smnar\tdj au (Ren21 197 90})iBj & SEDASROD: 0B (RS@EBU88WI@;@®ECDI[€NO Ag i et

conpr | sebShPRdTbisro SEheliG: TorRaRAToa B et I w072 (rEHEIbIE &

rTgeI mgt rerl b NG: aibR$893)is T| BEQ U:QNOWQ@(%T?%QS) @;@tsawrmmose%?alnengl 18 to
o7 BnerBoRobhR i 4SERIBN22 B8 170T i Gouad 1SNG 25 R85a8 A ot nod

cI ai m 2 ISE@e ND: 124t(R8708272) & € BEQ IB ND: §83RE8320) is T, SEQ IDNO:TIe(RE328pd of

aubj et & sfafh Vo b7 RsThnsbUEs o sRG Do (RS Bhs8 op SEYTpRGAY 1"

conpri si(mgh’rma‘?,l)lrstd:l,&)"r SHE@D ND: 35[@R%V8€:cﬁ5e?) @Iqazzubjmﬁct wi t hhan exerci se
regi men. ad o ai.m erei e exe[ci se
regi men corrpr i'%es Te{?r’Bﬁtged QE%?yc?r?e fé’P"Hﬁﬁé?&& @”@f@l‘"@ltgeepurﬁ‘er st6p of 26. The

met hod afssayiyg ﬂmegeth‘etl@ééihpls tddét@rrﬂiﬁe at@pRgiciphg the further step of

adm ni steri ng , ' c raceutical har.maceut i c subst ance.
227 "The et nd- of TN BPHPSE! oBEr S M eraia e PR CLARSRAD TR GRTer SR RS T o1 no
ci rcul atder@*wg{w@aa@ogreuﬁbSmprseslarseu}hﬁg b Rgtoch@idiiappslyracrohisingdryecer i de | evel s.
28. A rrethhod for d termnnl ng an appropriate diet to induce satiety in a

subj ect , “"CYRPTIE HYYTAE"Seps of identifying the subject's macronutrient

sensitivity by|4t herrrm’hhmdd of amnyheodelaihs alt@i BBcompriging Ahe 3128 chcumetingod f or
for Iatln ; ﬁé or ucm&.%atietyinasubject, conprising the steps

sa;ﬂ %Fg”% ge ?P%y@S S5 PGS t he subj ect for a pol ymorphismin a gene
sel ected fromishe 'g’fecru@thﬁ@bﬁ&lé“tﬂ ™) compfiSihd ki stdp ofl[dtenafing thekl R6. 2( KCIN11) ,

PPARG, Irr%:czrcl?rl?u rlen?[s)lérl}lszlﬁnty baséd o SL eos%%’re. HHEX,  CDKALL, WFSL, NOTCH2, JAZFL,
CDC123,
16. The method of any one of claims 1 to 15, wherein the macronutrient
sensitivity identified can be non-sensitive, carbohydrate sensitive, lipid sensitive or
20  carbohydrate and lipid sensitive.
17. The method of any one of claims 1 to 16, wherein the genetic sample is a
buccal sample.
18. The method of any one of claims 1 to 17, comprising the further step of
formulating a diet for the subject based on their macronutrient sensitivity.
25 19. The method of claim 18, wherein formulating the diet comprises prescribing
the diet or providing the diet as food.
20. The method of claim 18 or claim 19, wherein the diet comprises a meal
replacement food.
21.  The method of any one of claims 18 to 20, wherein the diet comprises a
30 liquid food.
22. The method claim 21, wherein the liquid food is a shake.
23. The method of any one of claims 1 to 20, comprising the further step of
counselling the subject.
24. The method of any one of claims 1 to 23, comprising the further step of

35  providing the subject with an exercise regimen.



G6PC2, APOA5(1), APOA5(2) APCE, APOB(1), APOB(2), PSRC1, LDLR, CETP(1),
15CETP(2), LPL(1), LPL(2), PCSK9, FABP2, LEPR(1) and LEPR(2), to determ ne
a pol ynorwbizenwvqau@Bi | e, and forrmul ating a di et based onprChauorvmerssef ri sk
al l el es present. 30. A Kkit, conprising a genetic sanpler for
obtaining a genetic sanple from a subj¥®ct, when the genetic sanple is

assayed accor%& 0 thtﬁ ](g ‘L e¥ r}l of claing 1,28 or 29. %O31.A Kit
for identifyi cPenad P NEErSi0 8 SX5HCISP BEIELIOMRISED PPy a
reagent gx@r(;.gi'gs(&?hgvg?)b@ egféhﬂﬁd c sanple fromthefsilj'g:%gﬁ;& _?_CE(;DZ/?Z); phi sm
in a gene selecte ro e _grou st 0 ,
KI R6. 2( KCINL1YS- pPARA 73%*2/ '%ﬁiﬂ%ﬂ%“ SarRsIaig t hersiRALL ,  WESL,
ggg\;ng LMDLR %terl_rp( cPLBE sukle E’t_ﬁ?nuér%@ﬁlﬁ(albr Iﬂﬁgﬁ&@balﬁaﬁk@néﬁ;&gé ]2-) LéECR](B(l)Z) g
an
LEPRP2) . % é?e ’PE‘BCEP‘P& H’e?%dh‘ %‘&H}ed“&é)c%“céh 8%%%‘?“3&%'%9 s 1, 28

or 29, ercUI%ﬁngDéluaoéélIéve’?@@lel@Ulégng? i€ bad/ar Biglyeéridd |@vm 31, forltreatl ng
I n reS|stance nt ol er JnC?

met abol i c syn cose

st i pi dom a. 2o medig Proemgng Poapospiascie \Snddes Spisben o
obesi t y-@ﬁﬁ@@ingtt@@lst@pé ahiaéntiyinl Serdiefect OE@AULBAT danSitivitypethd nilitadedfes,
30i ncreased bI gg%iips e, hypertension, stroke, heart disease,

car di ovad&¥"&r° Hlia osteoarthritis, unwanted wei ght gain, or unwanted

bodyonmass i ndew, oX mexeRSsl fEm@pef 4 tiet for inducing satiety in a subject, comprising
the steps of assaying a genetic sample from the subject for a polymorphism in a gene
selected from the group consisting of TCF7L2(1), TCF7L2(2), KIR6.2(KCJN11), PPARG,
IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX, CDKAL1, WFS1, NOTCH2, JAZF1, CDC123,
G6PC2, APOA5(1), APOA5(2) APOE, APOB(1), APOB(2), PSRC1, LDLR, CETP(1),
15  CETP(2), LPL(1), LPL(2), PCSK9, FABP2, LEPR(1) and LEPR(2), to determine a

polymorphism profile, and formulating a diet based on the number of risk alleles present.

)
ecCl,

30. AKkit, comprising a genetic sampler for obtaining a genetic sample from a
subject, when the genetic sample is assayed according to the method of any one of claims
1, 28 or 29.

20 31.  Akit for identifying a macronutrient sensitivity of a subject, comprising a
reagent for assaying a genetic sample from the subject for a polymorphism in a gene
selected from the group consisting of TCF7L2(1), TCF7L2(2), KIR6.2(KCJN11), PPARG,
IGF2BP2, CDKN2B, FTO, SLC30A8, HHEX, CDKAL1, WFS1, NOTCH2, JAZF1, CDC123,
G6PC2, APOA5(1), APOA5(2) APOE, APOB(1), APOB(2), PSRC1, LDLR, CETP(1),

25  CETP(2), LPL(1), LPL(2), PCSK9, FABP2, LEPR(1) and LEPR(2).

32. Use of a method according to any one of claims 1, 28 or 29, or use of a kit
according to claim 30 or claim 31, for treating metabolic syndrome, obesity, insulin
resistance, glucose intolerance, dyslipidemia, non-alcoholic fatty liver disease, sleep
apnoea, an obesity-associated metabolic disorder, osteoarthritis, type 2 diabetes,

30 increased blood pressure, hypertension, stroke, heart disease, cardiovascular disease,

osteoarthritis, unwanted weight gain, or unwanted body mass index, or excessive appetite.



