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Based on data from Glanz et al , Journal of the American Dietetic Association 1998
Aggarwal et al, in Preventive Medicine 2016 I
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Gustatory
cortex
(in insula)

Thalamus

= R in medulla
From Nature 2012 k.
“Hardwired for taste” fusins

nerve (VII)

Glossopharyngeal

nerve (IX)

-

E:".f <
Ryba and Zuker N

Nature 2006, Science 2011
Nature 2018
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A ROC curve for structure-based screening
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The Israeli Academia-Industry Sweet Science Forum
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t BitterDB o s 1000 known bitter

Institute of Biochemistry, Food Science and Nutrition, Faculty of Agriculture, I I
The Hebrew University of Jerusalem n'3win' nmava nvronanixn I I IO e C U eS

~20,000 users worldwide

Welcome to BitterDB!

Humans perceive numerous compounds as bitter. The bitterness of a co
provides a hint to its potential toxicity, and aversion from bitterness hel|
consuming poisons. Well known example is strychnine. Some other bitte
as caffeine, while toxic in high dosages, are palatable and is consumed
The amount of bitter compounds is estimated in thousands. But what an
How similar or different are their chemical properties? Do they act on th
different receptors? Is it possible to predict bitterness of a molecule?

To enable investigation into these intriguing questions, we established B
searchable database of bitter compounds.

BitterDB currently holds over 550 bitter compounds obtained from the
Merck index and their associated 25 human bitter taste receptors (hT2R

http://bitterdb.agri.huji.ac.il/

1 - 3138

Wiener, Shudler, Levit, and Niv, Nucleic Acids Res 2012
Dagan-Wiener... Niv, Nucleic Acids Res 2018 ¢
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Di Pizio et al, Sci Rep 2017, Born et al J Neuro 2013
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Levit et al FASEB J 2014
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Dagan-Wiener et al, Sci Rep, 2017
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~80% precision

Generating many trees, boost on mis-classified training samples, taking
the decision according to weighted sum of the trees

“Bitter or not?” Dagan-Wiener et al, Sci Rep 2017 L

Masha Niv, The Faculty of Agriculture, Food and Environment, The Hebrew University %
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Toxic Compounds Bitter Toxic Compounds

Predicted Non-bitter
50,757

Predicted Bitter
77,209
10,823

Out of bitter domain
Known Bitter
417

Nissim, I., et al. (2017). IUBMB Life

Masha Niv, The Faculty of Agriculture, Food and Environment, The Hebrew University h



Number of compounds
from BitterDB

=
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?2"nn X" N o'y 0N DXN

& & 8 & 3

=

A BitterDB

[=1

Harmiful

Toxicity Criteria

May be harmful o

non-toxic

Number of compounds
from Non-Bitter set

400 1
.| B Non-Bitter
m -+
750 ‘
200 +
150 4
lm -E- S I
50 1
1 19
1 3
' . —
Fatal Toxic Harmiful M-w be harmiul or
non-toxic
Toxicity Criteria

N7 N'D DIvNn

Nissim, I., et al. (2017). IUBMB Life
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Plants vs. herbivore arms race
Potential explanation:

For plants, to avoid being eaten, it's enough to be bitter..
(no need to be actually poisonous..)

Practical conclusions —
"Bitter bites for better health?"

Masha Niv, The Faculty of Agriculture, Food and Environment, The Hebrew University %



“Do healthy diets differ in sensory characteristics?”

IIIII

Sl Food Quality and Preference
i hiL. Volume 68, September 2018, Pages 12-18

Do healthy diets differ in their sensory characteristics?

David N. Cox & & Gilly A. Hendrie, Haidee J. Lease
Show more

https:/{doi.org/10.1016/j. foodqual 2018.01.016 Get rights and content

The healthy diet is flavored!

“The findings of the current study suggest that acceptance of
bitter taste facilitates a better diet quality and finding ways to
increase acceptance of bitter tastes early in life may be one
strategy to increase diet quality at a population level.”
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4 992 stimull . , o
. : Dream challenge” competition
476 different 20 replicated to predict odor from structure of
molecules at molecules at odorant
two dilutions two dilutions
o= =5
X
/ 21 tasks \ grE;JEr?NU
[ Intensity Pleasantness | Molecular
- 19 descriptors: )

Frut Sour Sweaty Wood
Fish Burnt Bakery Grass
Garlic Acid Sweet Flower
Spices Warm Urinous Chemical

\\COId Musky Decayed W, /

x -
[ 49 individuals )
[:1 ,020,768 psychophysical data pointsj B|g Data

From Keller et al, Science 2017
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DiY': Reverse-engineering odors

Desired sensory profile Model prediction

Molecular structures
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BitterDB http://bitterdb.agri.huji.ac.il/

BitterPredict o Bmu
ﬁI»

\Iot Bltter

Reverse engineering of aroma profile — Keller and coworkers

Bitterness does not equal toxicity | ez

Combining computational, sensory and cell-based S o
Computer-aided prediction

for rational design of taste i 2

Cell-based tests

- K

-

Masha Niv, The Faculty of Agriculture, Food and Environment, The Hebrew University

Sensory tests
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