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BIOLOGIA DE SISTEMAS

Can a biologist fix a radio?—Or, what |
learned while studying apoptosis

Lazebnik, Cancer Cell, 2002

Figure 1. The radio that has been used in this study
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Lazebnik, Cancer Cell, 2002
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OMICAS EN NUTRICION




La dieta occidental se asocio a una mayor expression de genes proinflamatorios (n=35)
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PROTEOMICA

Analisis de biomarcadores de
enfermedades nutricionales

Kussmann M,y col. | Proteome Res. 2010;9:4876-87.



METABOLOMICA
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CARACTERISTICAS

* Analisis de todas las moléculas de bajo peso molecular presentes en una
muestra biologica.

* Resultado de la expresion genica, y de la accion de las enzimas sobre
diversos sustratos. B

.

HUMAN EXPOSOME

Altamente conservado entre las especies.

by a Comprehensive and Quantitative
Large scale multi-ana ETABOLOMIC Platform

COMPONENTES
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* Food metabolome



METABOLOMA HUMANO

4 EXPOSURES
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Hst metabolis
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Scalbert A,y col. Am ] Clin Nutr.2014;99:1286-308.
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DESAFIOS EN NUTRICION

Dietary assessment Interindividual variability
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DESAFIOS EN NUTRICION
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LINEAS DE INVESTIGACION

* Metabolitos especificos podrian ser marcadores objetivos de la ingesta.

* Los metabolitos serian un mejor indicador de las relaciones nutricion x salud al tener en
cuenta factores intraindividuales que condicionan los efectos de los alimentos y sus
componentes.




LINEAS DE INVESTIGACION
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METABOLOMICA-BIOMARCADORES DE INGESTA

Exogenous metabolites

Microbiota-derived metabolites
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METABOLOMICA-BIOMARCADORES DE INGESTA
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METABOLOMICA-BIOMARCADORES DE EFECTO

Table 2. Plazma concentrations of amino acids by habitual diet group®
Geometric mean concentration (95% confidence intenvall, pmodd [T
% mean difference compared with meat-eaters
Meagt-eaters Fish-eaters Vegetarians Vegamns
{n =298 (n=98} =98] {n =258 - [
Branched-chalr essential amino acids VE G ETA R | AN
Isoleucine 99 (94, 103) 99 (95, 103) 102 (97, 108) 96 (92, 100) 03
Ref. L] +3 -3
Leucine 205 (197, 214) 208 (200, 216} 210 (202, 218) 191 (184, 199) 0.005
Ref. +1 +2 -7
Valine 230 (221, 239) 233 (225, 242) 233 (225, 242) 217 (209, 225) 0.02 Tr'p, Phe
Ref. +1 +1 -6
Other essential amino acids
Histidine 114 {110, 118} 122 (118, 1268) 119 {115, 122) 117 {113, 120) .04
Ref. +7 =4 +2
Lysine® 241 (230, 253) 242 (233, 253} 234 (224, 245) 210 (201, 219 = 00001
Ref. +1 -3 -13
Methionine 29 (28, 31) 30 (29, 31) 31 (30, 33) 27 (26, 28) 0.0001 u
Ref. +2 +5 -B I 0 0 /0
Fhenylalanine® 495 (92, 9 101 (97, 105) 100 (97, 104) aF (93, 101) o1
Ref. +6 +5 +2
Threcnine 164 (158, 170) 168 (163, 174) 167 (162, 173) 165 (159, 171} oz
Ref. +3 +2 +1
Tryptophan™ “ a9 (67, 72) 71 (68, 73) 72 (70, T4) a5 (63, 68) 0.001
Ref. +2 =4 -6
Non-essential amino acids
Alanine 564 (540, 590) 644 (618, 671) 627 (602, 654) 621 (595, 648) 0.0004
Ref. +14 +11 +10
Arginine 51 (46, 57) 44 (40, 4%) 44 (40, 49) 44 (39, 48) a1
Ref. -14 -14 -15
Asparagine 92 (g9, 95) 97 (94, 101) 95 (G2, 99) QB (95, 102) 0.a7
. Ref. +6 -4 +7
TrP, Phe, His Aspartate® 66 (62, 69) 64 (61, 67) 89 (66, 72) &9 (66, 72) 0.04 G I)’

Schmidt JA, et al. Eur | Clin Nutr. 2016;70:306-12.



EPIDEMIOLOGIA NUTRICIONAL

Individual eating pattern

Decompose into chemical compounds

Individual foodorme

Individual
foodome

Barabasi, AL. Nat Food I, 33-37 (2020).
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METABOTYPING

General nutrition Group-based nutrition Personalized nutrition

I'i—‘ II'-r HIH[E.HIHIEJ [ -. f/:-:\" ®

e o

Serves to promote Advice to individuals Adapted to an individual
health and prevent grouped into similar disease risk, lifestyle, and
disease in populations phenotype (metabotypes) dietary preferences

v

Prevention of Cardiometabolic Diseases

Palmnas M,y col. Adv Nutr. 2020;1 1:524-532.



METABOTYPI

Gonzilez-Dominguez R et al. Anal Chem. 2020;92:13767-13775.
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METABOTYPING

Determinants of Metabotypes Biomarkers of Metabotypes
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Determinantes:

* Alimentos y nutrientes
Microbiota intestinal
(composicion y funcionalidad)
Permeabilidad intestinal
Enfermedades cronicas
Contaminantes ambientales

Diferentes respuestas biologicas



EFICACIA DE NUTRITION PERSONALIZADA
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APLICACIONES-BIOMARCADORES DE INGESTA

Mostafa H, et al. Manuscrito en evaluacion

HEEOEEEEE

Asp

1-Methylhistidine

C18:2-Car
Sal-S
GCDCA-3S
2-HBA
Met-Pyr-S

4-Met-Cat-S

ACN food sources
Dairy products
Berries

Wine

Drinks
Vegetables

Other fruits
Mixed dishes

Refined cereals

Metabolome

EpiC-S

3,4-DHPHVA-35

3-HPV-S

3,4-DHPA-35

Berg-G
UroC-G

Acesulfame

ET-G



APLICACIONES-BIOMARCADORES DE INGESTA/EFECTO

Food WC VAT SBP DBP HbA1C TG TC HDL

Mostafa H, et al. Manuscrito en evaluacion

LDL

hsCRP

Food
R Berries
1 Other fruits

Sal-S 0
4-Met-Cat-S
C18:2-Car
3,4-DHPHVA-3S

3,4-DHPA-3S




APLICACIONES-BIOMARCADORES DE INGESTA/EFECTO

 2,6-DHBA levels are associated with wholegrain cereal consumption

* |PAis associated with the consumption of fruits and vegetables

* Proline betaine is associated with fruit consumption, specifically citrus and juices

2,6-DHBA IPA ProB

Union-Caballero A, et al. Manuscrito en evaluacion

WG cereals

Refined cereals

Total fruits

Total vegetables

Legumes

Nuts & Seeds

2,6-DHBA

Fruit juices (18%)
Citrus fruits (13%)
Salads & others (27%)

Preserved fruits (0.2%)

Vegetable juices (1.4%)

Sprouts & Stalk vegetables (2.2%)

Mushrooms (1.2%)

Potatoes (11%)

Onion & Garlic (3.8%)

Fkk

Ak

ek

IPA

ProB

Other root vegetables (17%)
Dried fruits (8%)

Other fruits (61%)

Leafy vegetables (6.3%)

Fruiting vegetables (29.8%)

Coeff.

10


Moderador
Notas de la presentación
We also analyzed the association between dietary sources of fibre in this study and the selected metabolites .
We can see that:

    -     2,6-DHBA levels are associated with wholegrain cereal consumption
    -     IPA was associated with the consumption of fruits and vegetables
    -     Proline betaine is associated with fruit consumption, specifically citrus and juices



APLICACIONES-BIOMARCADORES DE INGESTA/EFECTO

2,6-DHBA
p < 0.001

<-0614 >-0.614

ProB
=0.033

<-0.705 =>-0.705

<0.391 :~0.§91
/ < 0 / \
15.7 g/d 22.9g/d 19.3 g/d 18.1 g/d 23.7 g/d

k=243 k=24 k=301 k=69 k=197

Union-Caballero A, et al. Manuscrito en evaluacion

>-0.123
sex
p < 0.001
female male
BMI
n < 0.001

<21.87 >21.87

ProB
n =(0.007

<-0237 >-0.237

/ / N .
283 g/d 203 g/d 254 g/d 28.2 g/d
k=87 k=114 k=99 k=219

Grupos basados en los niveles predichos
de ingesta de fibra basada en
biomarcadores


Moderador
Notas de la presentación
In addition, we conducted a regression tree model including the metabolites selected in the MGM models plus age, sex and BMI, that based on these metabolites and clinical variables, could predict fiber intake in this cohort.

* Terminal nodes showed the predicted mean of fiber intake and the number of observations, an it allowed the obtaining groups based on the estimated fiber intake by the model.

Although this model showed a moderate prediction of fiber intake (R2=0.40), it allowed the grouping of participants

NOT TO SAY:
Group 1 included those participants in the nodes with the lowest predicted fibre intake (<16g/day, k=243). 
Group 2 combined those participants at a middle-level of fibre intake (between 16-25 g/day, k=705)
Group 3 included those participants with the highest fibre intake (>25g/day, k=405).




APLICACIONES-BIOMARCADORES DE INGESTA/EFECTO

1. Fiber intake reported on diet questionnaires (24-HDRs):

Particinants in the hichest tertile of fiber intake: lhsCRP
All Fiber <16g/day Fiber: 16-25g/day Fiber =25g/day
T1 T2 T3
= 624 (T1) (T2) (T3)
k=451 k=452 k=450
Ik=1,353
Dietary fiber (g/d) 2110 114 202 33 £ 8 wE*

2. Predicted fiber intake based on the metabolites selected by the model + clinical variables :

Participants in the highest group of fiber intake: l visceral adipose tissue , total colesterol, LDL-C, hsCRP

All Group 1 Group 2 Group 3

n= 624 <17g/day, 17-25 g/day, =>25g/day,

k=1,353 =243 k=705 lk=405
Dietary fiber (g/d) 21=10 167 21=10 27 £+ 12%**

Union-Caballero A, et al. Manuscrito en evaluacion


Moderador
Notas de la presentación
We compared clinical and dietary characteristics of the participants divided into tertiles/groups according to Fiber intake reported on diet questionnaires or according to Predicted fiber intake by metabolomic based model: we observed that the metabolomics based predicted groups, for the highest group of fiber an had lower waist circumference, visceral adipose tissue , total cholesterol, LDL-C, and hsCRP.
 
In further analyses we observed that the concordance between both classifications was low, but the one based on metabolomics was more stable over time



APLICACIONES-BIOMARCADORES DE INGESTA/EFECTO

Bias in predicted dietarv fibre {g/dav)

0 20 40 60 80

Self-reported dietary fibre {g/day)
Union-Caballero A, et al. Manuscrito en evaluacion



APLICACIONES-BIOMARCADORES DE I-NGES:FAIEFECTO
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Union-Caballero A, et al. Manuscrito en evaluacion



APLICACIONES-METABOLOMICS FINGERPRINT
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APLICACIONES-METABOLOMICS FINGERPRINT

“PLANT-BASED” Vs. PLANT-BASED
* highly processed * whole food ingredients PRIV PSAE OO -1 DRSLIT AENE SO st e

* additives & added sugar » full of vitamins and minerals
* less nutrients * more nutritious Fruits Fruit julce hMeat
Vegetables Refined grains Fish
Whole grains Potatoes ERRs
Muts Sugar-sweetened beverages  Dairy
Tea & coffee Sweets & desserts Animal fat
Vegetable olls

https://plantbasedhealthprofessionals.com/

vegan mac & cheese, fries, whole food nutritious
lick of broccoli, vegan cookie salad



pro_b=1239

unidine = -1.347
indolepropionic = -1.722
linolenoyl_camitine = 2 058
p_cresol_s = 1.545

hyp =-1.112
linoleoyl_carnitine = (0,849
indoxyl_s = 1.327
leucine = 1.167

altantoin = -1.708

PDI score RF

PDIh score RF

indoxyl_s = 1.327

indolepropionic = -1.722

allantoin = -1.708

linoleoyl_carnitine = 0.849

ha=0.212

nae_16_0 = 0.687

alpha_tocopherol = 0.721

uridine = -1.347

isoleucine = 1.104

glucose =-1,037

Lanuza F, et al. Manuscrito en preparacion
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APLICACIONES-METABOLOMICS FINGERPRINT

ProVeq score RF
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APLICACIONES-METABOLOMICS FINGERPRINT
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APLICACIONES-METABOLOMICS FINGERPRINT

Plant-Based
Diets

Lanuza F, et al. Manuscrito en preparacion
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APLICACIONES-METABOTYPING
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APLICACIONES-METABOTYPING
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APLICACIONES-METABOTYPING

RCT-crossover, MaPLE trial en 51 adultos mayores.
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APLICACIONES-METABOTYPING

RCT-crossover, MaPLE trial en 51 adultos mayores.
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NUTRIMETABOLOMICA
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