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AEITOLPYIEC TNC YELONC

* AVTIANYN TPOQWV LPNANC BEPMIBIKNC KOl BPETTTIKNG
onuaaoiag (T.X. YAUKO, OUUOI)

* APUVQ, TIPOOTACIO OTIO TO&IVEC KAl OAAOIWPEVEC
TPOPEC (TT.X. TIKPO, EIVO)
* JUMJMETOXI OTNV OUOIOOTACIN

* JUMUMETOXI OTNV EKALOTN CUVOETWY AVTOVOKAAOTIKWV
(TT.X. EMETOC, KEPOAIKN pAaon TNC TIEYNC)
« KaBoodnynon yELOTIKWV TIPOTIUNOEWV



Opolootaoia

e Ta eTIVEPPIOEKTOPNBEVTA (WO ETIIAEYOLV OLTOUATA TIOCIUO
VEPO UE HEYOAAN CLYKEVTPWOT XAWPIOUXOL VATPIov, avTi yio
KOBOPO VEPO, WOTE VO AVTIUETWTIIOOLV TIC AVAYKEC TOUC OF
XAWPIOLXO VATPIO Kal vd TTPOCTATEVOVTAI ATIO TIC
OUOIOOTOTIKEC OUVETIEIEC TNC OTIWAEINC AAATOC.

e ZWA OTO OTIOId YivovTal EVECEIC IVOOUAIVNG Kal 1 YAUKO(N
AiMaTOC JIOTNPEITAlI OE TIOAD XOUNAO ETTTIEDO, ETUAEYOLV
LETAEL TWV TPOPIUWV TIOL Bpiokovtal oTtnv dIdBear) Tov,
EKEIVO TTOU TIEPIEXEL TNV TIEPIOCOTEPN TTOCOTNTA {AXapPNC.

* Ta TTapPaBLPEOEIDEKTOPNBEVTA (WO ETIIAEYOULV QLTOHATA
TTIOOIUO VEPO HPE HEYOAN OCLUYKEVTIPWOT OE XAWPIOLXO aoBETTIO.



FAWOOA KAl YEVOTIKOI KOAUKEC

/

/)
j

i I ’/" 1
Fevotikol KAAUKeG ‘M

MepyopakwUEVeS BNAEG

FeuoTKdG TIOPOG

Fevotikol \ 0 O )

KAAUKEG

lhﬁmwi\ "

Mukntoeldeic BnAég Tpixoeldeic OnAég DuAloeldeic OnAég
Baoikd kUTTapa
MeuoTLKA KUTTOPO

«The Tongue» touv OpenStax College - Anatomy & Physiology, Connexions Web
site. http://cnx.org/content/col11496/1.6/, Jun 19, 2013 ue ddeia CC BY 3.0.

Chaudhari N, Roper S. JCB 2010,190:285-296
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NELPIKO KUKAWMPOTO TNC OIATPOPIKNCG
OUUTIEPIPOPAC

1. MPOPETWTIIAIOC PAOIOC

Homeostatic drive

« 2. Paxiaio paBowto cwpa
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9. MELOTIKOC CWHOTOAIOONTIKOC
Eating behavior (p)\OIC,)C

Agatha A. van der Klaauw and |. Sadaf Farooqi. Cell, 2015
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H yevaon tng texvnc...

A. “Painting #201" by Kandinsky. B. Kandinsky-inspired artistic C. Regular presentation D. Neat presentation
presentation of food.

Michel et al. Flavour, 2014
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H yebon tou Tuatou...

Spence C. Cell, 2015
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Trivedi BP. Nature, 2012
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H armootpo@n oTo TIUKPO Eival
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YTIOOOXEIC KAl T(POCOETEC
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H TTIKpr yevon tou
@aivulokapBauidiov (PTC)

VoL 18, 1032 GENETICS: A. L. FOX 115 M._

THE RELATIONSHIFP BEJ{IJ;’L%P; S?;EMI CAL CONSTITUTION P RFER
~ PLC. ey
By ArtHUur L. Fox ; L hio ' ~ENETICS
Jackson LaporaTory, E. I. pu Pont pE NeMoves & Co., WiLMiNcTON, DELAWARE —re | IeE Lot EnICAl
Read before the Academy Tuesday, November 17, 1031 4 __'”I

Some time ago the author had occasion to prepare a quantity of phenyl
thio carbamide, and while placing it in a bottle the dust flew around in the
air. Another occupant of the laboratory, Dr. C. R. Noller, complained
of the bitter taste of the dust, but the author, who was much closer, ob-
served no taste and so stated. He even tasted some of the erystals and
assured Dr. Noller they were tasteless but Dr. Noller was equally certain
it was the dust he tasted. He tried some of the crystals and found them
extremely bitter, With these two diverse observations as a starting
point, a large number of people were investigated and it was established
that this peculiarity was not connected with age, race or sex. Men,
women, elderly persons, children, negroes, Chinese, Germans and Italians
were all shown to have in their ranks both tasters and non-tasters.
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Cavalli-Sforza et al. 1994



Taste-testing the Anthropoid Apes

(Nature, 1939)

R. A. Fisher, E. B. Ford, kat Julian Huxley

Chimpanzoes tested

Femaley Males m Both

E R w|Total] gpw | Total | xen
Tasters = g 7 12 11 4 2 3 9 -
Non-tasters .. - L I | 3 1 3 4 7
Total 3 8 3 14 5 5 3 13 27

Thus the chimpanzees show 7 non-tasters out of
27, or 26 per cent. Experience with man also gives
regularly about 25-30 per cent.

The young female Jaqueline, both of whose parents
are in the Regent's Park collection, and both non-
tasters, was omitted from the table of frequencies,
since her reaction as non-taster, while it confirms the
csenetical similarity of the situation in the apes and in
man, adds nothing to our knowledge of the gene
frequency in the apes.

FISHER, R. A., E. B. FORD and J. HUXLEY,
1939 Taste-testing the anthropoid apes. Nature
144: 750.



THE CHEMISTRY OF BRUSSELS SPROUTS

THE BITTER TASTE OF SPROUTS
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GLUCOSINOLATES
Family of compounds in cruciferous vegetables

Glucosinolates are a class of compounds found
naturally in a range of green vegetables, including
brussel sprouts. They are broken down into
compounds called isothiocyanates when the plant is
damaged or cooked.

These isothiocyanates have similarities with the
synthetic compounds PTC & PROP. PTC only tastes
bitter to around 70% of people. To the other 30%,
it is completely tasteless. Although it is not the only
factor in dislike of brussels sprouts, ability to taste
PTC & PROP and sensitivity to bitter vegetables
appear to be strongly correlated, and has a heritable
genetic basis.
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PROPYLTHIOURACIL

(PROP)

PHENYLTHIOCARBAMIDE
(PTC)

POTENTIAL BENEFITS OF SULFORAPHANE

N

S

ISOTHIOCYANATES

Breakdown products of glucosinolates

SULFORAPHANE

Formed from glucosinolates

One of the isothiocyanates that glucosinolates can be broken down into is
sulforaphane. Thiscompound is partly responsible for the bitterness of overcooked
brussels sprouts, but it is also being studied for its antioxidant properties.
Additionally, it has been suggested that it could have a protective effect against
neurodegenerative disorders, but more research is reguired to investigate this.
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KAwvorttoinon 8€oewg tov TAS2R38

Utah Sample

Positional Cloning of the Human
Quantitative Trait Locus
Underlying Taste Sensitivity to .
Phenylthiocarbamide

Un-kyung Kim, Eric Jorgenson, Hilary Coon,* Mark Leppert,? s

Neil Risch, %> Dennis Drayna™* ’ _ ﬁ ?' E
.. 1 a«e !

The ability to taste the substance phenylthiocarbamide (PTC) has been widely $ & 8
used for genetic and anthropological studies, but genetic studies have produced
conflicting results and demonstrated complex inheritance for this trait. We have
identified a small region on chromosome 7q that shows strong linkage dis-

equilibrium between single-nucleotide polymorphism (SNP) markers and PTC
taste sensitivity in unrelated subjects. This region contains a single gene that - B
5 [ 7 [ ] #

e

|| l |I | |
" 2 13

0 4

Raw PTC Score

NIH Sample

encodes a member of the TASZR bitter taste receptor family. We identified %
three coding SNPs giving rise to five haplotypes in this gene worldwide. These " -
haplotypes completely explain the bimodal distribution of PTC taste sensitivity, LB
thus accounting for the inheritance of the classically defined taste insensitivity .

and for 55 to 85% of the variance in PTC sensitivity. Distinct phenotypes were

associated with specific haplotypes, which demonstrates that this gene has a 8
direct influence on PTC taste sensitivity and that sequence variants at different
sites interact with each other within the encoded gene product.

o I ﬂ
1 2 3 «

Kim U. Science, 2003 Raw PTC Score



AIOQOPETIKO AAANAOMOPQPO TOUL N
VELOTN OTOV XIMTTOTdN

a b
13 April 2006 | www.nature.com/nature | £10 ~ - THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE single origin Independent eVOIUtion
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[ToAvpop@lopol Tov TAS2R38

[ToAvpop@iopdg rs713598 rsl726866 rsl0246939
®&on oV KOOIKELOVSO. AAANAOVY 1o, c.229 c.785 c.886
AMnAopopoa G/C C/T A/G
GEon 6TV TPOTEIVNY 49 262 296

AVTIKOTAOTAON OUIVOEEOC Ala/Pro Val/Ala Ile/Val
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2 XEOEIC ATTAOTUTIWV HE PAIVOTUTIO

['ovotvomog | Tlapatnpnoelg

PAV/PAV | I'evoteg PTC/PROP

PAV/AVI Evdidpecsog powvotumog, yevoteg PTC/PROP pe pikpotepn éviaon
PAV/AAV | Evdiduecog pawvdtomog, yevoteg PTC/PROP pe pikpodtepn €vroon
AAV/AAV | Evowdueocog gawvotumog, yevoteg PTC/PROP pe pikpotepn Evroon

AVI/AVI Mn yevoteg PTC/PROP




2 UXVOTNTA OTIAOTUTIWV O€
A0 @POPOLC TIANBLOUOUVC
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Wooding S. Am. J. Hum. Genet, 2004



2 UXVOTNTO ATIAOTUTIWV O€
OIOPOPETIKOLC TIANOBLOPOLC

WEST CENTRAL AFRICA EAST AFRICA
o H16 Hi? H1% H21 Wi
{Paw] [Fan) (PAVY  wap{as (&1} -
{raa ’0.79: 0.2%_ 1.1% ué% ) o A% ., H17 [PAV)
(il :
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0. 0.1% ~2.5% W3 AM)
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H14 (PAV)
46.3%

H1i4 (PAV)
49.3%
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LI%  jaay (880 ue(avi) 03% 112 A1) | H11 AT H10 (AAl)
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Campbell M.C. Mol. Biol. Evol, 2012
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[ToAvpop@iopoi tou CAG6 Kal
TTUKVOTNTO TWV MUKNTOEIdWV BNAwV
[rs2274333 (A/IG)]

1

Density FP (#/ cm?)

Essick GK et al. Physiol Behav, 2003
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2 UOXETIOEIC IKOVOTNTOC YeLONC TOUL TUKPOU
oTI¢ PTC/PROP pe TtaB0oA0yIKEC

KOTOOTAOEIC
AAKOOAIOUOC

> UVNBEIEC KATAVAAWONC OAKOOA
Kanviopa

[MOBOAOYIKEC KATAOTAOEIC
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2 UOXETIOEIC UE DIATPOPIKEC
TIPOTIUNOEIC

[[eVOTEC -> TIEPICOOTEPO ELAICONTOI
o€ Ka@eivn, Kvivn, vapyvivn

MTTIpOKOAQ
AaXovakia Bpu&eAAwv

: Agv
Aaxavo ~ emuBgBoudvovral ot
2TIapayylo OIO0POPETIKEG

TIANBLVOHIOKEC,

['KpelmepouT €BVIKEC 1 NAIKIOKEG
Mpoiovia adylog OMOOEQ
MIKPOTEPN KATOAVAAWGCT AOXAVIKWVY

KOl AITTWV



["ALKIO yevon

* H e&eAIKTIKA BAon yia TNV 1oXLpen €AEN TNC YAUKIAC YEVLONC PAIVETAL VO
gival N avaykn EVIOTIIOUOL AUECO DIOBECIUWY TINYWV EVEPYEINC

e >¢€ €idN TTIOL TTAIVOLV VA Eival YuLTOEAY (TT.X. CAPKOPBOPN) ETUIAEKTIKEC
TUEDEIC XOAOPWVOULV TNV JIOTIPNON TWV UNXOVIOHWVY TNE YAUKIAC yeuonc,
KOl Ol UTTOQOXEIC CUXVA KABIoTAVTOL N AEITOVPYIKOI ATIO TUXAIEC
LWETOAANAEEIC.

* [AvtiBeon]

— Ta @poUTd, €ival OXETIKA XAMNAG O€ EVEPYELA. TA TTIO TIAOVCIO O€ EVEPYEID @POUTA
gival Kal o AlyOTEPO YAUKA KOBWC 1N EVEPYEIN TOUC TIPOEPXEDL OTTO TO AITIOC

— H oxéon TUKPEC/TOEIKEC EVWOEIC, Ba UTTOPOVOE VO EiVal EVa OXETIKA OKPIBEC METPO
TNC AVTIAOUBAVOUEVNC EVEPYETIKIC O&iag evOC QUTOL W TPOPIYO (IocopPOTTIa
METAEL TTOOWV EVEPYEING KAl AAAWV BPETITIKWY OLCIWV, OTIWC BITAPIVES Kal
METOAAO KOl TOEIKOTNTOC.



YTIOO00XEIC TOU YAUKOU Kl
TIPOOOETEC

* MOIKIAOHOP@IO XNUIKWY OOUWV PE
dl0POPA PEYEBOUC

e JAKXOPO : PPOUVKTOLN, YoAaktodn,
YAUKO{N, AOKTO(N, 00UKPOn Kal
MOATOLN

* ApIvo&ea, yAukivn kat D
TPULTTTOPAVN

* [PWTEIVEC: HOVEAAIVN KOl
TPAVPATIVN

e JUVOETIKA YAUKOVTIKA:
OKECOLAQAUIKO K, aoTtaptaun,
KUKAQMIKO, VIOUAGIVN, VEOTAUN KOl
OOKXapivn




MEAETEC O€ DIOLPOUC

o Kapio HEAETN VIO TO TIWC EVAC YEVETIKOC TOTIOC ETINPEALEL
TIC TIPOTIUNOEIC OTNV YAUKIO YELOT OEV £XEI ONMUOCIEVTEI
LEXPI ONUEPQL.

e MeAeteg o€ opolLYWTIKOLE dIOVHOLC £OEIEQV OTI N
VEVETIKIN OLVEIOEPOPA OTA OPIa DIAKPIONC EVOC YAUKOU
dloALOTOC NTav TtEPITIOV 33% Kal N cLUBOAN oTN
OUXVOTNTO KAOTOVOAWONC TWV YAUKWVY TPOQPIHWY NTaV
53%

e ANEC MEAETEC EOEIEAV XOUNAN €WC PETPIN
KANPOVOUIoNUOTNTA OTNV TIPOTIKNGON YAUKWVY OIOAUVUATWV



["EVETIKOI TIOPAYOVTEC TTOU UETABAAOLV
TNV avTAnyn Tou YAUKOU

MOVOVOUKAEOTIOIKOI TTIOALPO@IOHOI avodIka Tou TAS1R3
-1572 (rs307355) kai -1266 (rs35744813)

16 % TNC PETaRBANTOTNTAC TOU TTANBLOPOL OTNV
aVTIANYN TOL YAUKOU

Ta T aAANAOPOP®A, TTOL CLOXETI(OVTAl JE PEIWMPEVN
evalocOnaoia otnv couvkpodn, €ival TIIO oLXVA OTNV
LTTOCOXAPIO APPIKA EVLW TO aAANAOUOPE@O C gival n
KOPIO TIOPOAAOYT O€ OAEC TIC YEWYPOAPIKEC TIEPIOXEC
EKTOC APPIKNC



TAS1R2

Gene SNP:allele Study population Association with sweet phenotypes
TASIR2 rs12033832:A Pl-1: 696 young adults® from the Toronto Nutrigenomics Higher sucrose sensitivity (lower detection
and Health study completed dietary assessment and a threshold) and lower sugar intake (grams per day)
subset (n# = 95) completed sensory tests (&) among those with BMI = 25; opposite
associations among those with BMI = 25,
P2: 30 young adults” from an Australian cohort {12) Higher percentage energy intake from carbohydrate
in an ad libitum meal session = 40 min.
P3: 144 unrelated individuals (92 Europeans, 37 Asians, No association with sucrose sensitivity.
15 Africans) (7)
rs3935570:T Pl1-1 (&) Higher sucrose sensitivity (lower detection

rs358741 16:A

rs12137730°
rs7534618%

rs97017967

P1-2: 1037 young adults (4382 whites, 362 East Asians,
1 14 South Asians, 79 others) from the Toronto
Mutrigenomics and Health study (13)

P4: 100 individuals from the Canadian Trial of
Carbohydrate in Diabetes multicenter intervention
study? (13)

P5: 312 children (43.2% white) from a Brazilian cohort
e

P2(12)

Pé: 441 adults? from a Mexican cohort (14)

P7: 47 children (87.5% Caucasian) from the Guelph
Family Health Study (10)
P1-1(6)

P3i(7)

P&: 65 adults (85% Caucasian) and 60 children (81%
Caucasian) from the Guelph Family Health Study (11}

Pa(l1)

Pa(l1)

threshold) among those with BMI = 25: no
association with sugar intake (grams per day)
regardless of BMI.

Higher intake of carbohydrate (grams per day) and
sugar (grams per day) among those with
BMI = 25.

Higher intake of sugar (grams per day).

Higher sugar intake (kilocalories per day) at age 3.9
y: no association at ages 1.1 and 7.7 y.

Higher intake of sweets (grams) in an ad libitum
meal session < 40 min.

Lower intake of carbohydrate {grams per day) and
percentage energy intake from carbohydrate.

Higher percentage energy intake from snacks.

No association with sucrose sensitivity and sugar
intake (grams per day).

No association with sucrose sensitivity.

Association with sucrose suprathreshold among
adults.

Association with preference for sucrose solution
among children.

Association with preference for sucrose solution and
percentage energy intake from added sugar among
children.



1s12033832 (G>A) TAS2R?2

e € atopa pe AMZ = 25, o1 opEi¢ TOU AAANAOOPPOU
G cixav unAOTEPO OPIa aViXVeELONC cakXxapoldng,
XOUNAOTEPEC a&loAOYNOEIC evaloBNaIag TNE YELONG
Kol uPNAOTEPN TIPOCANYN TWV CUVOAIKWY COKXOPWV.

e € ATOopO pe AMZ <25, ol (OopPEIC TOU AAANAOLOPEPOU
G €ixav XaunAOTEPO OPIO AVIXVELONC KOl XOUNAOTEPN
TIPOCANYN COKXAPWV.



TASIR3

TAS1R3

(S AU RR LR NS
rs307355:C P3(7) Higher sucrose sensitivity.
P2 (12) No association with percentage energy intake from
carbohydrate or intake of sweets (grams) in an ad
libitum meal session = 40 min.

rs35744813:C P3(7) Higher sucrose sensitivity.

PO: 76 mothers (32.9% white, 52.6% black. 5.3% Preferance for a sucrose solution of a lower
Hispanic/Latino/Latina, 1.3% Asian, 7.9% others) and concentration among mothers: no association in
101 children (31.7% white, 42.6% black, 8.9% children.
Hispanic/Latino/Latina, 2% Asian. 14.9% others) (16)

P10: 235 children (46 whites. 136 blacks. 2 Asians, 51 No association with sucrose detection threshold and
others) (15) percentage energy intake from added sugar.

P5 (% No association with sugar intake (kilocalories per

day).
P2 (12) No association with percentage energy intake from

carbohydrate or intake of sweets (grams) in an ad
libitum meal session = 40 min.



[TapaArayeg Tov GNAT3

GNATS rs7792845:T

rs940541:T
rs1 107660:T
rs1 LO765T:T
51 524600:C
rs6467217:T
rs6970109:C
rs6975345:T
rs10242727:A
rs6d67192:G
rs606 1082:C

Pl1: 160 unrelated individuals ( 103 Caucasians, 41

Asians, 16 Africans) (8)
PL11 (8)
PL11 (8)
P11 (8)
P11 (&)
P11 (&)
Pl11 (8)
Pl11 (8)
PL11 (8)
P11 (%)
P11 (&)

13% Ttn¢ METABANTOTNTOC

Higher sucrose sensitivity.

Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.
Higher sucrose sensitivity.



GLUTZ2 kol FGF21

Gene SNP:allele Study population Association with sweet phenotypes
GLUT2 rs3400:.C P1-2(17) Higher intake of carbohydrate (grams per day) and
sucrose (grams per day).

P4(13) Higher sugar intake (grams per day).

FGF21 rsE38133:A P12: 33,533 Europeans from the DietGen Consortium Lower percentage energy intake from carbohydrate.

i18)
P13: 6515 adults from a Danish cohort® (20) Higher weekly intake of sweet snacks and candies.
Pl4: 176,989 Europeans from the UK Biobank (21) Higher percentage energy intake from carbohydrate.
rsB38145:G P15: 38360 Europeans from the CHARGE Consortium Higher percentage energy intake from carbohydrate.

19}




2 VUTIEPOCHOTO

* H avtiAnyn ¢ YALKIAC yevonc, N tpocAnyn
YAUKWV OUCIWV KOl N TIPOTIPNoN €ivat
OIOPOPETIKA YyVwpiouatd

* [[EVETIKOI TTOAVHOPPIOUOI PE ATIOOEDEIYUEVO
UNXOAVIOPO €XOUV OLUOXETIOBEI UE OPIOUEVO ATIO
T TIAPATIAVL YVwpiouata

* H Baputnta TN YEVETIKING OLUPBOANC OEV QaiveTal
Va €IVal KOBOPIOTIKN OAAG eTINPEAlEl TOV
@AIVOTUTIO
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