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FIGURE 1 | Somatic V(D)J arrangement in the alpha and beta chains. (A) Genomic organization and somatic recombination of TCRB and TCRA loci. Antigen
repertoire diversity is guaranteed by a recombination step that progressively rearranges V, D, and J segments for T cell receptor (TCR) beta chains and V and J
segments for TCR alpha chains. This variability (combinatorial diversity) is further increased by addition or deletion of nuclectides at the junction sites (junctional
diversity). (B) Productive arrangements of beta and alpha transcripts. (G) Organization of TCR. TCR is composed by two subunits TCR alpha and TCR beta each
organized in a constant region and a variable region responsible for antigen recognition.
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[EVETIKOI KAl ETTIVEVETIKOI TTAPAYOVTEC OTN
PAEYHOVN

® MeAETNG YEVETIKAG OUOXETLIONG (association studies) kat ot peAeteg yevetikng ouvdeong (genetic linkage) €xouv beiel otL
aAAnAopopda ou eumAEkovTal o pAeypovwdelg dtadikaoieg oxetilovtal pe tnv Evapén, tTnv mpoodo kal tn Baputnta
NG vOoOoU

®» Blodeikteg dpAeyuovnc (CRP, IL-6, ICAM etc) pecoAafnteg i Seikteg TNG VOoOU;
® TQUTOTOLNON YEVETIKWY SELKTWY €€nyouV molkiAopopdia ota emimeda Twv BLOSEIKTWV.
®»  Meléteg SI0UpWV--> cUBOAN KAnpovoukotntag 17%-76%.

® Genome-wide association studies (GWAS)

® Dehghan et al. (2011) peta-avaiuon o€ 82,725 Evupwnaioug, enineda CRP, 7 yevet. Tornoug cuoyxetilovtal Ue puBULOTIKA
HovomaTtia TNG avoooloyikng amokpiong (rmx CRP, IL6R, NLRP3, and IRF1), kot povomatio mou oxXeTilovtal pe xpovia
dAeypovr) (PPP1R3B, SALL1, PABC4, and BCL7B).

®» Naitza et al. (2012) 6145 atopa, SNPs otov yevetikdo tomo ABO oxetiotnkav pe ta emimeda tng IL-6, peyaAutepn
ouoxEtion, rs643434 oe avicopponia ouvdeong (linkage disequilibrium) pe rs687289 (ABO), aAAnAopopdo oxéon pe
opada aipatog O, popeic avénuévn IL-6 o€ oxeon pe pun Popeis .

®  Emyevetikol pnxaviopol Stapecolafouv xpovia dAeypovny (mx puBuion €kppaong TNF-a, IL-, avtokplvAg Ka
TapakpwvnG evepyomoinon tou NF-kB). MeBuAiwon tou DNA, TpOmMoOmolnoell LoTovwy, aMAayec otn doun Twv
XPWHUATWVWY Kol O €TIAEYHEVA N Kwdkomolnpéva pikpd RNA. H 1o ouyvry otn xpovia ¢Aeypovr) €ivat n pun
duololoyikn peBuliwon tou DNA Kal N aKETUALWGON KoL ATTOOKETUALWON TWV LOTOVWV.

Deghan, et al., Circulation, 2011, Naitza et al., Plos Genetics, 2011, Raman et al., Canadian J Cardio, 2013




[EVETIKOI KAl ETTIVEVETIKOI TTAPAYOVTEC OTN
(PAEYUOVN KAI TIC PAEYUOVSEIC VOO OULC

®»  OAeyuovwdelg VOOOL UMOpPEL va TtpoKAAOUVTAL:

» elte amod KANPOVOUOUUEVEC HETAAAAEELG, Omwe To Owkoyevéc AutodAeypovwdeg JUVSpoUo Kal o
Owoyevng Meooyelakog Mupetog

» MoAumapayovTikeG, povovoukAeotidikol moAupopdiopol (SNPs) oe yoviSia mou eumAEKovTal OTh
dAeypovr), Tpomornolouv evalcOnoia epdaviong vooou [Loza et al., 2007].

® SEA otevd ouoxeTlopévog pe tnv napouoia IFN regulatory factor (IRF)-5 aAAnAopopdou o€ 4 avetdptnteg
case-control studies [Graham et al., 2006].

® Peypatosdbng apBpitiba (RA) pe aAAnAopopda oto class || HLA-DRB1 gene (kwdikomolel yio MHC)
[Matzaraki et al., 2017].

®» GWAS, NAFLD, Romeo et al. (2008), SNP, PNPLA3 (rs738409) toxupr} GUCXETLON UE NTTATIKO AlmoC.

®» Noooc Crohn, CARD15/NOD2 yovidio [Ye et al., 2016]. NOD2 kuttapomAoopatikoc PRR, avayvwpilet MDP
(Baktnp. Kuttap. Toxwi.), dwodopuAiwoelg odnyel oe petadopd touv NFkB otov muprva kat umtepEkdpoaon
yovidiwv Eudutnc Kal emiktntng avooiag [Abreu et al., 2005, Strober et al., 2006].

®»  Aatapaypevn peBuliwon DNA MHC Il avéavel pioko RA. HDAC3 (amoaKeTuAdon LOTOVWY) OVOOTOAN O€
acBeveig pe aykuAwolkn omovOulitida, MiR-21 eAéyxel ta povomdatia TLR-signaling, PI3K/AKT/GSK3[ ko
MAPK, emtayel umtopebuliwon DNA Kal €xeL onpovTiko polo og dtadopec dAeypovwWEEL VOoOUC ,0mwe ZEA,
mtoAAatAr) okAnpuvon, Pwplaon K.aA.




Table 1. Nutrients in Inflammation and Metabolic Disease

Effect on Dietary
Metabaolic Pro- or Anti- Inflammatory Additional
Compaonent Disease inflammatory  Index’ Effect References (FMID)
Mutrients
SFAs Pro Pro 0.373 Increases LDL, endotoxemia, inducers of MN/A
cellular stress
MUFA Mone Mone —0.0009 Prevents SFA-induced cellular stress MN/A
Omega-3 FAs Anti Anti —0.436 Inhibits inflammatory signaling, regulates MN/A
food intake, substrates for synthesis of pro-
resolving lipid mediators
Cholesterol Pro Pro 0.11 LDL-C is the causative agent for MN/A
atherosclerosis, a cellular stressor; when
crystalized activate NLRP3 inflammasome
Sugars, refined Pro Pro 0.097° Promotes weight gain, dysbiosis Sen et al., 2017
grains
Fiber Anti Pro and Anti —0.663 Slows down and/or impedes nutrient MN/A
uptake, shapes gut microbiome
\ /Chris’r et al, Immunity review, 2019
Other Dietary Metabolites
Purines Pro Pro n.d. Conversion to uric acid, the causative agent ~ Choi et al., 2004;
of gout Li et al., 2018b
Dietary camnitine  Pro n.d. nd. Conversion into TMAO, promotes N/A
atherosclerosis, limits reverse cholesterol
transport
Dietary histidine  Pro n.d. nd. Conversion into propionyl imidazole, N/A
decreases insulin sensitivity
Polyphenols Anti Anti Diverse’ Alterations in lipid metabolism, antioxidant, = Taubert et al., 2007;
lowers blood pressure, immunomodulatory  Andriantsitohaina et al.,
2012; Yahfoufi et al., 2018
SFCA Anti Pro and Anti n.d. Immunomodulatory, signals to CNS N/A
Celastrol Anti n.d. n.d. Increases leptin sensitivity N/A

O POAOC TNG SIATPOPNC OTN PAEYUOVN

AitTrog, ToI0TNTA KAl ToooTNTA

NHANES: SFA (+) CRP, ivwdbéoyodvo.

PUFA (-) CRP.

ATTICA: w-3 Nimmapa ofta (-) IL-6, TNF-a

AKOpPeOTA  AITTAPA  0o&Ea  avTiPAeypovadn poAo peocw GPR120

HUNXAVIOUOULG TTOL AVACTEAAOLY TO HovoTTaT TOL TNFR.

YSaravOpakeg Kal YALKAIUIKOG SEiKTNG
Aiairec ye T FTA cvoxétion pe CRP
Meplexopevo oe SIAITNTIKES iveg emnpeddlel oxéon HETAEL TTOIOTNTA

LEATAVOPAKWY KAl CLOTNUIKAG PAEYHUOVAG

SCFAs, 611G T0 0§IKO, TO BOLTLPIKO KAl TO TIPOTTIOVIKO 0§L
AVOOOAOYIK) PLBUICN PECE SIAPOPWY PNXAVIOU®Y, TiX Wéow DC

EVTEQ, avaaoTéAoLy SiapopoTtroinon T1, mpowBouy Treg.

Multi-Ethnic Study of Atherosclerosis (MESA): 4 Siatpogika mpoTuTa,
(1) ANimmog, emme€epyaop. Kpéag, Tnyavnt. Matdr, aApyvpd ovak, YALKS
(+) CRP, IL-6, (4) wapl, Aaxavikd, (-) CRP, IL-6.

ATTICA, 1 mpookoAnon MA, 20% | CRP, 17% | IL-6 levels, 6% |

v doyovo
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Table 2. Food components and Inflammation: Evidence from Human Clinical and Intervention Trials

Study Group Intervention Outcome

References

Christ et al., Immunitty, 2019

Glucose

glucose tolerant individuals

Omega-3 Fatty Acids

Healthy subjects Daily doses of n-3 FA, 12 weeks No correlation between CRP levels and n-3  Madsen et al. 2003
PUFA content in granulocytes or platelets

Dyslipidemic patients Linseed oil supplementation Decreases in CRP, SAA, and IL-6 Rallidis et al. 2003
Obese subjects Decreases CRP and SAA in morbidly obese  Faintuch et al. 2007

Decreases In CRP, IL-b, and GM- after
91 days, not after 45 days of
supplementation

Flaxseed flour supplementation

Raatz et al. 2015

Glucose-tolerant and Diet supplementation with sucrose, honey, Increased CRP levels in individuals with
glucose-intolerant or high fructose corn syrup, 2 weeks impaired glucose tolerance in response to

individuals supplementation of any not observed in

Saturated Fatty Acids

high-SFA meal
Healthy adulis Lauric- and myristic-acid-rich diet and No effect on TNF, IL-1j, IL-6, CRP, IFN-v,
palmitate-rich diet, 5 weeks and IL-8 by two different SFA-rich diets
Metabolic syndrome risk SFA-rich diet, 8 weeks Increased expression of inflammatory

Lyte et al. 2016

Healthy adulis High-SFA meal Increased postprandial endotoxemia after

Voon et al. 2011

van Dijk et al. 2009
patients genes in adipose tissue after SFA-high diet
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Tregs
Cathelicidins
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(b)

Cote et al., Molecules, 2022, Levine et al., Gut, 2018
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Table 2
Randomized controlled trials examining the effect of aerobic exercise on markers of systemic inflammation.

resistant @ 80-90% HRyux

17%/472+92 339+49 30 min aerobic exercise 5 times/wk

45 min aerobic exercise 3 times/wk
@ 65-80% VOzmax

Kohut (2006) 48(19:29)/69.8 +£5.5 28.2+08 Healthy

Kadoglou (2007) 6 mo 30(13:17)/593 +48 321432 Diabetes 30-45 min aerobic exercise 4 times/wk
@ 50-75% VO3peax

Nicklas (2008) 12 mo 183(57:126)/76.4+41 30.7+6.0 At risk for 150 min/wk walking

physical
disability
186(45:141)/77.0+44 298+55 Control
Campbell (2008) 12 mo 100(51:49)/40-75 M: 29.7+3.7 Healthy 60 min aerobic exercise 6 times/wk
F: 289455 @ 60-85% HR,ax
102(51:51)/40-75 M: 29.7 £ 6.0 Control
F:285+48
Walther (2008) 24 mo 51(51:0)/62 +1 272+04 Coronary 20 min daily aerobic exercise @ 70%
artery HRp, rate + 1 d/wk 60-min group
disease aerobic training session
50(50:0)/60 + 1 28.0+05 Percutaneous intervention

Campbell (2009) 12 mo 53(0:53)/60.5+7.0 30.2+40 Healthy 45 min aerobic exercise 5 times/wk
@ 60-75% HR
62(0:62)/60.9 +-6.8 304+38 Control

CRP, IL-6, TNFc,
IL-18

CRP, IL-10, IL-18,
TNFa,

CRP, IL-6

CRP

CRP, IL-6

CRP, IL-6, SAA

Author (yr) Duration N(M:F)/age BMI Health Exercise Biomarkers Significance
(yrs) (kg/m?) status intervention assessed reported
Tisi (1997) 12 mo 22° n/a® Intermittent Active and passive leg exercises SAA, CRP, Yes, | SAA, |CRP (at 6 and
claudication 1 hr 4 times/wk Fibrinogen 3 mo only)
17° n/a® Control
Nawaz (2001) 6 wk 26(22:4)/70(61-73) n/a® Intermittent Lower body ergometer 2 times/wk for VWEF, E-selectin, None
claudication 20 min @ 75-80% HR,,,.« CD11b, CD66b
26(21:5)/68(63-70) n/a® Upper body ergometer 2 times/wk for
20 min @ 75-80% HR,.¢
15(9:6)/71(70-77) n/a® Control
Hammett (2004) 6mo 30(13:17)/67 +£5 2543 Healthy 45 min exercise 4 times/wk @ 80% VO;,,,,« CRP None
31(14:17)/66 +4 26+4 Control
Nicklas (2004) 18 mo 67(17:50)/69 +6 346458 Chronic 15 min weight training & 30 walking CRP, IL-6, IL-6sR, None
arthritis @ 50-75% HR, .. 3 times/wk TNFe, sSTNFR1,
70(24:46)/69+6 345453 Control sTNFR2
Fairey (2005) 15 wk 24(0:24)/59+5 294+74 Breast 15-35 min aerobic exercise 3 times/wk  CRP None
cancer @ 70-75% VOzpeax
28(0:28)/58 + 6 29.1+6.1 survivors Control
Marcell (2005) 16 wk 20°/444+95 325+53 Insulin 30 min aerobic exercise 5 times/wk CRP, adiponectin  None

Yes, | CRP, | IL-6, | IL-18
(TNFa | in both groups)

Yes, | CRP, | IL-18, 1 IL-10

Yes, | IL-6

None

Yes, | in all

Yes, | CRP

O POAOC TOL TEOTTOL (WNC OTN PAEYUOVN KA TIC
PAEYHOVREEIC VOO OLC (PpLOIKN §PACTNPIOTNTO

Table 1a
Observational studies showing associations between systemic biomarkers of inflammation and self-reported physical activity.
Author N (EM) Age (yrs)  Self-report physical Association of greater PA measure to inflammatory biomarker(s)
activity (PA) measure
Taaffe (2000) 880 (47) 70-79 PA frequency (hr/jyr) | CRP, | IL-6
Geffken (2001) 5888 (42) =65 PA (kcal/wk) | CRP, | fibrinogen, | factor VIII activity, | WBC, — albumin

Wannamethee 3810 (100) 60-79 PA level |CRP, | fibrinogen, | WBC count

Ford (2003) 13,748 (47) =20 PA (leisure-time) volume | CRP, | WBC, | fibrinogen, 1 albumin, — UA

| CRP, | WEC, | fibrinogen

Pischon (2003) 859 (47) M: 40-75 MET-hr/wk | CRP, | IL-6, | sSTNFR1, | sSTNFR2

Beavers, et al. Clinica Chimica Acta. 2010

Table 1b
Observational studies showing associations between systemic biomarkers of inflammation and aerobic fitness.

Author (year) N(d") Age (yrs) Aerobic fitness (AF) measure Association of greater AF measure toinflammatory biomarker(s)

Aronson (2004) 1640 (65%) 50+10  Treadmill; VOopma

Borodulin (2006) 3803 (45%) 25-74 Polar fitness test; aerobic power (mL/kg min) | CRP
Hjelstuen (2006) 177 (100%) 40-47 Cycle ergometer; time to exhaustion | CRP, — sVCAM-1, — s-ICAM-1, — E-selectin
Kullo (2007) 172 (100%) 51+9  Treadmill; VOzmnax | CRP, | IL-6, | fibrinogen, | WBC count

Arsenault (2009) 272 (44%) 18-65 Cycle ergometer; physical working-capacity M: — CRP, — IL-6, — TNFw, | adiponectin

Giallauria (2009) 124 (0%) 2445 Cycle ergometer; VO, | CRP, | fibrinogen | WBC count




able 1. Association between smoking and various chronic inflammatory diseases

Disease Study design Sample characteristics Estimates* (95% CI)

Periodontitis

National cross-sectional (dds ratio = 4.0 (3.2-4.9)

survey (157)

USA (NHANES I11I)
6,460 men /7,190 women

South Brazil
676 men /784 women

Regional cross-sectional (dds ratio = 3.5 (2.1-5.7)

survey (151, 152)

Multiple sclerosis Meta-analysis (58) Data pooled from 14 studies Relative risk = 1.5 (1.4-1.7)

3,052 cases /457,619 controls

Meta-analysis (150) Data pooled from 16 studies

13,885 cases /579,691 controls

(0dds ratiogaes = 1.9 (1.5-2.3)
(Odds ratiofemales = 1.3 (1.1-1.5)

Systemic lupus 0dds ratio = 1.5 (1.1-2.1)

erythematosus

Meta-analysis (36) Data pooled from nine studies

1,458 cases /162,189 controls

(dds ratio

Jlcerative colitis Meta-analysis (89) Data pooled from 13 studies 0.6 (0.5-0.8)

1,770 cases /9,971 controls

‘rohn’s disease Meta-analysis (89) Data pooled from nine studies (dds ratio = 1.8 (1.4-2.2)

1,471 cases /9,139 controls

Myocardial
infarction

Case—control (91) Data pooled from 252 centers 0dds ratio = 2.3 (2.1-2.6)
in 52 countries

12,438 cases / 14,605 controls

Longitudinal
(mean follow-up
12.3 years) (122)

Relative riskyqe = 1.4 (1.3-1.6)
Relative riskfemale = 2.2 (1.9-2.7)

Copenhagen, Denmark
13,191 men /11,472 women

Johansen et al., 2013, Zong et al., Epigenetics and chromatin, 2019

O POAOC TOL TPOTTOL (WNC OTN PAEYUOVN
KAl TIC PAEYUOVWEEIC VOO OLC (KATTVIOUO

Table 4 Implications of C5-related microRNAs on inflammation

miRNAs Changes by CS Mechanism Disease References Year

Functions
on inflammation

Downregulation [80, 82)  Anti<inflammatian Endametritis

Suppress MF-kEB signal
ine P

Zhaoetal [181]
Yuetal [1B7

Uprequlated by NF-kB

miR-16 Upregulation [196] Pro-inflammation (astric cancer Shin et al_ [196]

mif-21 Upregulation (195, 196]  Pro-inflammation Uprequlated by MNF-kB Gastric cancer Shin et al_[196]

mif-24 Donrnregulatian [194] Anti-inflammation Suppress THF-a, IL-158 IPF Ebrahimpouretal [194] 2019
and MF-kB

mif-28b  Downregulation [195] Antisinflammation Reduce VEGF-A expras Breast cancer Malik et al. [195] e

sion; mearwwhile
upregulated by MF-kB

Anti-inflammatian Diaoet al. [175

and directly targets
IL-1R1 in a negative
requlatory feedback

loop

miR-145  Downregulation [187] Anti<inflammation Suppress Kruppel-like 5 COPD Dang et al. [187) 2019
and MF-kB

mif-146a Downregulation [80] Anti<inflammation Reduce Co-induced MNAA Zagoetal [180]

C0K-2 production

Inhibit the TLR-4/MNFxB  COPD
signaling pathway

Inactivate MF-kE COPD

mif-143  Downregulation [138] Antisinflammatian Shen et al. [188] o7

mif-150  Downregulation [1359] Anti-inflammation ¥ue et al [189) 018

@1 T

Pra-inflarmrmation
Anti-inflammation

Upregulation [176] Elevate Akt phospharyla
tion by suppressing Ulcerative colitis
PHLFP2 expression

Inhibit MF-&EB and JMK

signaling by repressing

Smady

mil-200  Downregulation [197] Arnti-intlammation Suppressed by ME-kB Lurg cancer Fhao et al. [197]

107
37

1o
2

mif-212  Downregulation [191] Antisinflammatian Prarmate the phaspho COPD Jiaetal [191] 18
rylation of Akt.

mif-218  Downregulation [192] Anti-inflammation Inactivate MF-kB CoOPD Conickx et al. [192) 017

miR-223  Downregulation [80] Anti-inflammation Inhibit WF-kB by target Law back pain Wang et al. [184] 08

Upregulation [186] Pravinflammation ing IL-1 receptor-assa-  Inflammatary bowel Meudecker et al. [185) a7

[ 1 kinase disease
Dawenragulate MLRP3 copD
Suppress HO®MC2

Inhibit MF-«B corD

Leuenberger et al. [186] 2016

mif-320 NAA Anti-inflammation Faiz et al. [198] 2019
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Fig. 1| Risk factors and mitigation for metaflammation. A multipronged approach,
including policies, taxation and education, is needed to stem the epidemic of chronic
metabolic inflammatory diseases and reduced life expectancy caused by the Western
lifestyle.

=R

Christ et al., 2019. Nature Reviews Immunology



ANNAETTIOpAON YOVISIWV-TTEQIRPAANOVTOC OTN
(PAEYLIOVN KAl TIC PAEYHOVSOEIC VOO OLC

®»  AveCAPTNTEC CLOXETIOEIC IETAEL AVOLYIEIVGV SIATPOPIKWY TTPOTLTTWY,
KATTVIOUATOG, EAAEIYPNC PLOIKNG SPACTNEIOTNTAG UE SEIKTEC PAEYUOVNG, OTTWG O
CRP, IL-6, avTIrTOVEKTiVN K.Q.

®  MeEXPI TTPIV Aiya Xpovia v LTTNEXAV TTOAAEC PEAETEC TTOL AfloAoyoLOAV TA
SIATEOPIKA TTEOTLTTA OE CLVOLACKHO PE AANOLC TTAPAYOVTEC KIVOLVOUL TNG
PAEYUOVNC KAI TV PAEYHOVWOWY VOO WY, OTTWC €ival OI TTERIRAAAOVTIKOI KAl
YEVETIKOI TTAPAYOVTEG

®» [J0OCPATEC MEAETEC AVASEIKVOOLY CNUAVTIKESC AANAETISPACEIC ueTaL SNPs kal
TTEQIPAANOVTIKWV TTAPAYOVTWV TTOL ETTISPOLY OTN PAEYHOVSEN ATTOKPION,.

®» H 7a0TOXEOVN UEAETN TTEQLIRAAAOVTIKGV TTAQAYOVTWY UE PAEYUOVWSEEIC SEIKTES
AAAQ KAl TNG AAANAETTIOPACNC YOVISIV-TTEQIRAAANOVTOG UE TOLG ISIOLC SEIKTEC
UTTOPEI VO PONBNCEI OTNV AViIXVELON KABOPIOTWY TNG CLOTNUIKNG PAEYUOVNC KAl
OTNV KAALTEPN KATAVONON TNG CLUPROANG TOLG OTIC PAEYHOVSEIC VOTOULC.

Norde et al., Nutrition, 2020



ANNAETTIOpAON YOVISIWV-TTEQIRAANOVTOC OTN
PAeypovn (I}

®» H yeAETN TNG AAANAETTIOOACNG TOLG PUTTOPEI VO CLUPRAAAEI OTN REATIOON OTNV
TEOANWN KAl B£paTTEia TS XAUNAOL BABUOL XPOVIAC CLOTNMIKNG PAEYHUOVNC

» Toll-like receptor (TLR) 4: PRR, evepyotroieital ammo LPS, oxeon pe «ueTaROAIKN

evéoTofalpian - EAAPPWCS avénueva emmimeda LPS atmo 10 EvTEPO, XwEIC va

ONUAiVEl ATTAEAITNTA TTAPOLTIAC AOINWENG, TTOL OXETICOVTAI YE LYNAO
TTOOPAEYHOVSEEC KAl OEEISWTIKO TTEQIRAANOV O€ UETAROAIKES SIATAPAXES TTX
maxvoapekia. SNPs oTo xpwu. 2932-9g33 +896 A>G (rs4986790) and +1196
(rs4986791), Asp299Gly, Thr39%lle, vTTEPLOUICN TOL CNUATOSOTIKOL
vovotratioL TLR, oxetiCovTal pe SIAPOPES XPOVIEC PAEYUOVRSEEIC KATAOTATEIG

X Kapkivo, IONE. Tx.

Norde et al., Nuftrition, 2016




ANNAETTIOPAON YOVISIWV-TTEQIRAAANOVTOC OTN

4 Table 4. OR (95%(CT1) for INF cluster at upper 50th percentile of plasma FA, stratified by TLR4
5  SNP genotypes.

n-6/n-3

2.40 (0.95-6.04)

SCD-16
SCD-18
D5D
D6D

1.20 (0.51-2.83)
0.49 (0.21-1.17)
1.16 (0.51-2.63)

0.36 (0.16-0.82)
1.52 (0.68-3.42)

1.26 (0.58-2.75)
1.01 (D.47-2.18)
1.41 (D.63-3.14)
2.09 (0.97-4.53)

0.63 (0.3-1.35)
1.56 (0.73-3.34)

0.156
0.333

0.447
0.985

1.64 (0.86-3.13)
0.89 (0.48-1.66)
0.80 (0.42-1.51)
1.37(0.75-2.52)

0.43 (0.24-0.7%)
1.52 (0.84-2.77)

3.02(0.62-14.67)

0.98 (0.2-4.79)
3.20(0.6-17.17)

0.69 (0.14-3.36)
1.49 (0.35-6.36)

rs 5030728 rs1 1536889

Plasma EA GG GA+TAA ) GG GC+CC )

; P inter P inter
(%a) (n=127) (m=135) (n=212) (n=50)
14:0 1.35 (0.6-3.03) 091 (0.42-1.98) 0.428 1.17 (0.64-2.13) 0.76 (0.15-4) 0.573
16:0 1.13 (0.51-2.5) 1.75(0.83-3.71)  0.489 1.33 (0.74-2.38) 1.23 (0.28-5.39) 0.934
16:1 n-7 0.78 (0.33-1.83) L37(0.62-3.04)  0.358 1.00 (0.53-1.87) 0.64 (0.13-3.21) 0.797
18:0 0.76 (0.34-1.68) 0.62(0.29-1.32) 0.703  0.80(0.44-1.46) (.29 (0.05-1.55) 0.167
18:1 0.52 (0.35-1.91) 1.14{0.52-2.5) 0.830 0.86 (0.46-1.6) 2.73(0.53-14.01) 0.168
18:2 n-6 2.14 (0.9-5.08) 0.78 (0.36-1.68)  0.187 1.56 (0.83-2.92) 0.39(0.09-1.78) 0.109
18:3 n-3 2.09(0.91-4.8) 0.90(0.43-1.9) 0.166 1.52 (0.84-2.74) 0.42 (0.09-2.04) 0.168
20:3 n-H 1.53 (0.69-3.41) 0.89(0.42-1.91)  0.507 1.12 (0.61-2.04) 211 (0.45-9.87) 0.702
AA 0.47 (0.21-1.08) 0.61 (0.29-1.29)  0.746  0.48 (0.26-0.87) 1.75(0.35-8.8) 0.232
EPA 0.57 (0.24-1.36) 083 (0.38-1.83) 0851  0.67(036-1.26) 0.59 (0.14-2.55) 0.643
DPA 1.0 (0.48-2.4) 0.50(0.23-1.11) 0116 0.97(0.42-1.42) 0.66 (0.13-3.46) 0.494
DHA 1.16 (0.47-2.82) 0.36 (0.16-0.79)  0.085  0.52 (0.28-0.96) 1.47 (0.3-7.25) 0.311
SFA 0.84 (0.38-1.86) 1.49(0.71-3.13) 0.414 1.12 (0.63-2.01) 0.93 (0.21-4.22) 0.620
MUFA 0.79 (0.34-1.86) 1.33{0.6-2.94) 0.579  091(048-1.71) 2.96(0.57-15.36) 0.150
PUFA 1.21 (0.53-2.75) 0.66 (0.3-1.45) 0446 0.94(0.52-1.73) 0.93 (0.21-4.18) 0.786
n-3 HUFA 0.97 (0.4-2.35) 0.44 (0.21-0.95)  0.130 0.67 (0.37-1.23) (.35 (0.06-1.96) 0.430
n-6 1.09 (0.48-2.46) 0.50(0.23-1.13) 0296 0.94(0.51-1.73) 0.19 (0.03-1.08) 0.089
n-3 0.52 (0.22-1.26) 0.45(0.21-096)  0.653  0.54 (0.29-0.99) 0.19 (0.03-1.45) 0.433

0.760
0.24%

0.491
0.746

Fatry acid. P inter

B A-Arachidonic acid; DHA-Docosahexaenoic acid; DPA-Docesapentaenoic acid; D5D-Delta-5-desaturase; D6D-Delta-6-
Hesaturase; EPA-Eicosapentaencic acid; HUFA-Highly unsaturated fatty acid; SCD-Stearoyl-CoA desaturase; SFA-Saturated

P gene-fatty acid interaction. Multiple logistic regression including age, BMI=28.9, gender and smoking

Bhabits as covariates. * P<0.05 was statistically significant.

PAeypovn (I}

1102 evAIKOI QVTEEC KAl YOVAIKES

12 FAs, GC

4 SNPs, TLR4, Real-Time PCR, rs4986790, rs4986791,
rs5030728, rs11536889

Cluster analysis, 11 pAeypovwéelg &eikTeg, INF, non-INF
Multiple logistic regression, odds ratio, aAAnAettiépaon
pueTalL SNP kai emmireda FA, emmnpeadlel mBavotNTa va
AVNKEIG TNV ouada INF cluster

rs11536889 SNP, peicdopevn avaoToArn amo miRNA-642,
ETTOMEVAC avéaveTal TLR4 oTn pepPpavn Twv
HOVOTTLEPNV®YV, LWYNAO, AA/EPA onuaivel xaunAoTepo EPA
oTn uepPpavn, EPA avaoTtéAlel To TLR4 povorrar,
LTTOOTPWUA OTA AVTIPAEYHOVASEN EIKOCAVOEISN

GC+CC emmw@eAovvTal ato xaunho AA/EPA

Norde et al., Nutrition, 2016



ANNAETTIOPAON YOVISIWV-TTEQIRAAANOVTOC OTN
PAeypovn (I1)
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Number of inflammatory haplotypes p=0.034(homozygous v others in smokers) p=0.011(homozygous v others in smokers)

pi{multivariate for linear trend)=0.018
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Table 2 | Gene—environment studies of diet in 1BD

Dietary Genetic QOutcome(s) Population and design Key findings* Refs
exposure(s) wvariant(s)
Dietary 15 5MPs cD = Case—control study = Statistically significant interactions involbving & of the

n-6:n-3 fatty  in 3 PURA * 182 newly diagnosed candidate SNPs and the n-6:n-3 fatty acid ratio (F, ..., = 0.04

acidintake  metabolism paediatric patients for all comparisons)

ratio genes (FAD51, with CD matched to * Higher n-6:n-3 ratio was associated with an increased risk of CD
FADSZ and 250 controls among children with the GG genotype at rs1290617 in CYP4F3
CYP4F3) (OR 2.91, 95% C10.90-9.39), but not among those with the TT

genotype (OR 0.92, 95% C1 0.44-1.89; P, =0.04)

Lietary e association between dietary potassium intake and ri
potassium study among women was modified by the rsTE57746 variant in IL21 (P, . ... = 0.004)
and sodium  genes (JAKZ, enrolled in the NHS = Among women with the GG genotype in IL21, increasing
intake 5TAT3, CCR6, and NHSII potassium intake was associated with a higher risk of CD (OR
IL21,IL10 and 169 individuals with CD 1.58, 95% Cl 1.15-2.16 per 200 mg increase in potassium intake)
IL23R) matched to 740 contral  * By contrast, increasing potassium intake was associated with a

L]

participants and 202 lower risk of CD among those with the AA genotype in IL21
individuals with UC (OR 0.90,95% C10.82-0.98)
matched to 740 control

participants

Total dietary 180 GWAS- CDandUC Nested case—control = Statistically significant interaction between haem iron intake

intakes of identified CD study among women and the UC risk variant rs1801274in FCGR2ZA (P =7x107)
iron, haem and LIC risk enrolled in the NHS * Among women with the GG genotype in FCORZA, increasing
ironand red  wvariants and NHSII haem iron intake was associated with a substantially lower risk
meat 169 individuals with CD of UC{OR 0.11, 95% C10.03-0.37 for each 1 g increase in haem
matched to 740 control iron intake)
participants and 202 = Among women with the TT genotype in FCOGRZA, increasing
individuals with UC haem iron intake was associated with an almaost threefold higher

matched to 740 control risk of UC (OR 2.76,95% Cl 1.02-7.48)

L]

Dietary &5NPsin CDandUC = Nested case—control * The association between n-3:n-6 PUFA intake ratio and UC was

n-3:n-6 fatty 3 PURA study among women maodified by the rs4646904 SNP in CYP4F3 (P, . = 0.049)

acid ratio metabolism enrolled in the NHS = A high (greater than or equal to the median) n-3:n-6 intake ratio
genes (FAD51, and NHSII was associated with a lower risk of UC among women with the
FADSZ and = 101 individuals GG or AC genotypes in CYP4F3 (OR 0.57,95% Cl 0.32-0.99),
CYP4F3) with CD and 139 but not among those with the AA genotype (OR 0,95, 95% Cl

individuals with UC 0.47-1.93)
matched to 495 control
participants

CD, Crohn's disease; GWAS, genome-wide association study; n-3, omega-3; n-6, omega-6; NH5, Nurses” Health Study; PUFA, polyunsaturated fatty acid; SNF, single
nucleatide polymorphism; T,17. T helper 17; UC ulcerative colitis. “Estimates are from multivariable-adjusted models. P, ... refers to the multiplicative
interaction between the dietary exposure and the genetic variant of interest.

ANNAETTIOOAON YOVISIWV-TTEQIRAANOVTOC O¢€
PpAeypovwdn voonuata(lBD

no “one size fits all’” diet oTIg
|IONE

H peAETN TV AANAETIS pATEWY
yovidiwv-silatpopng oTIiG IONE
UTTOPEI VO OLPPAOAAEI OTNV
£€Nynon TNG TTOIKINOUOPPIAC TTOL
TTAPATNEEITAl OTNV ATTOKPION OTO

PAYNTO CE ALTOLG TOLC ACOEVEIC

Khali.i et al., Gastroenterology & Hepatology, 2018,
Laing et al., Nutrients, 2019



ANNAETTIOOAON YOVISIWV-TTEQIPAANOVTOC O€
28 PAEYHOVWoN voonuaTta(IBD)

TABLE 4. Risk of Crohn’s Disease by Ratio of n-3/n-6 Fatty Acid Intake Stratified by Genotype

Wild Type Variant
Polymorphism Cases/Control Odds Ratio (95% CI) Cases/Control Odds Ratio (95% CI) P (Interaction) o 'l O 'l C D '| 39 UC 495 Con-l-rols
4 4 0
CYP4F3
rs4646904 (GG/AG, AA) 66/282 0.92 (0.50-1.70) 351212 173 (0.77-3.88) 0.48 . FFQ: ]—rpoo-)\nwn 6|O|TI’]T|KOLI) )\iTTOUg
151290617 (GG/GT-TT) 43/192 1.43 (0.67-3.03) 74/270 0.99 (0.51-1.91) 0.94 2
153794987 (GG/GA-AA) 70/334 1.03 (0.58-1.83) 27/128 1.77 (0.66-4.76) 0.81 :
152683037 (TT/AT-AA) 70/318 1.20 (0.68-2.11) 27/144 0.96 (0.35-2.63) 0.85 o rOVOTUTI'r]O'n 8 SNPs (4 CYP4 F3, 2
FADSI
15174561 (TT/CT-CC) 60/292 1.02 (0.55-1.89) 37/170 1.21 (0.54-2.68) 0.71 )
rs174556 (TT/CT-TT) 31/151 1.58 (0.63-3.96) 66/311 1.00 (0.56-1.80) 0.21 FA DS ] { 2 FA DSQ
FADS2
r$3834458 (TT-T -) 61/270 1.28 (0.69-2.36) 36/192 0.93 (0.41-2.13) 0.88 o Log istic regression models interaction
rs174575 (CC/CG-GG) 38/197 1.83 (0.82-4.10) 59/265 0.82 (0.44-1.55) 0.07

genotype, n3:né PUFA intake and risk

TABLE 2. Risk of Ulcerative Colitis by Ratio of n-3/n-6 Fatty Acid Intake, Stratified by Genotype

Wild Type Variant Of C D an d U C

Polymorphism Cases/Control Odds Ratio (95% CI) Cases/Control Odds Ratio (95% CI) P (interaction)

CYP4E3 « UC, High n3:né6 PUFA intake, reduced
rs4646904 (GG/AG, AA) 84/282 0.57 (0.32-0.99) 0.95 (0.47-1.93)
512900 TG L= oY . s o STty 0.4 20-0.59 . 1
153794987 (GG/GA-AA) 91/334 0.56 (0.33-0.96) 36/128 0.75 (0.31-1.81) 0.55 ”Sk Of UC' GG/AG genOType CYP4F3
rs2683037 (TT/AT-AA) 84/318 0.67 (0.39-1.15) 43/144 0.57 (0.24-1.33) 0.65

FADSI (OR 0.57, 95% Cl, 0.32-0.99) but not
rs174561 (TT/CT-CC) 79/292 0.64 (0.36-1.11) 48/170 0.56 (0.26-1.21) 0.81
; /CT- 36/ . 19-1. /3 .69 (0. . ! .

FAr;)l;’:SSﬁ{TT T-TT) 6/151 0.46 (0.19-1.07) 91/311 0.69 (0.40-1.18) 0.66 _I_hose WI_I_h _I.he AA geno.l_ype
rs3834458 (TT/-T -) 70270 0.70 (0.38-1.29) 57/192 0.48 (0.23-0.96) 0.56
5174575 (CC/CG-GG) 46/197 0.74 (0.34-1.59) 81/265 0.61 (0.35-1.07) 0.30

All odds ratio are for intake > median versus intake < median.

Ananthakrishnan et al., Inflam Bowel Dis, 2017




ANNAETTIOOAON YOVISIWV-TTEQIPAANOVTOC O€
PAEypovwdn voonuata(lBD)

Table 3. Differential gene-smoking interaction in CD and UC

Smoking Minor cD uc .
contrast  CN¥ SNP allele . . P
rs3127509 A 151107
e~ 1 rs117633518 A 081[0.70,0.95] BAx10 049 133[1.12 158 T.2%10 Do S0%10
19 rs2230330 A 0.58 [0.38,0.87]  8.7x10° 076 1.84[1.18 2.85 6.8x10" 063  1.6<10"
rs176095 G 1.12[1.04, 1.21) 33 0.83[0.74, 0.94]
nevervs 14 (310400765 G 0.90 [0.83, 0.97] 7.3x10° 075 1.19[1.06, 1.34] 3.4x10° 041  86x10”
current
16 rs9940076 A 1.09[1.02,1.17] 7.3x107 092 085([0.77, 0.94] 1.6x10™ 0.58  4.1=10°
Pl rs6682350 A 1.12[1.03,1.22] 58<10° 094 091[0.85, 0.98) 9.0x10° 056  1.5x10"

Chr: chromosome; OR, p: genotypic odds ratio for exposure (see Methods) and p value from a fixed-effects inverse-
variance meta-analysis, based upon center -specific Wald tesis. Before meta-analysis, p values were individually adjusted
for possible population stratification, following a genomic control approach. py: heterogeneity (across study center) p value

from a Cochrane Q test; p*: p value from a heterogeneity (Cochrane Q) test of OR differences in the CD and UC; 95% CI:
05% confidence interval.

Yadav et al., Gastroenterology, 2017
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ANNAETTIOOAON YOVISIWV-TTEQIPAANOVTOC O€
PAEYHOVWEN vVOoonuaTa(RA)

Table 2 Interaction analysis between SNPs from SGK1 gene and salt intake for the development of ACPA-positivity among ever-smokers, results

from case—case analysis

SNP risk allele Salt SNP
1512663728 _G - -

AP (95% CI), p values
rs9402571_C - -

+ +

AP (95% CI), p values

rs1057293_A - -
+ -
- +
+ +

AP (95% CI), p values

rs4896036_A - -
+ -
- +
+ +

AP (95% CI), p values

rs9493883_G - -
+ -
- +
+ +

AP (95% CI), p values

RA cases

Overall cases

1
228

122

122

9
191
76
179

ACPA-positive cases
74 (66.7)

161 (70.6)

37 (60.7

110 (77.5)

74 (66.7)
163 (70.9)
37 (60.7)
108 (77.1)

77 (63.1)
216 (73.5)
34 (68.0)
55 (72.4)

41 (65.1)
91 (74.6)
70 (64.2)
180 (72.6)

58 (60.4)
139 (72.8)
53 (69.7)

132 (73.7)

ACPA-negative cases ACPA-positivity OR (95% CI)
37 (33.3) 1.0 ref
67 (29.4) 1.1 (0.7 to 1.8)
24 (39.4 0.7 (0.4 to 1.5
32 (22.5) 1.6 (0.9 to 2.8)
37 (33.3) 1.0 ref
67 (29.1) 1.2 (0.7 to 1.9)
24 (39.3) 0.7 (0.4 to 1.5)
32 (22.9) 1.6 (0.9 to 2.8)

=0.6 (=1.5to 0.3), 0.2
45 (36.9) 1.0 ref
78 (26.5) 15(0.9to 2.4)
16 (32.0) 1.3 (0.6 to 2.6)
21 (27.6) 1.6 (0.8 to 3.0)

=0.1 (=1.0 to 0.7), 0.8
22 (34.9) 1.0 ref
31 (25.4) 1.4 (0.7 to 2.8)
39 (35.8) 0.9 (0.5 to 1.7)
68 (27.4) 1.3 (0.7 to 2.3)

0.0 (-0.7 to 0.7), 1.0

38 (39.6) 1.0 ref
52 (27.2) 1.1 (0.7 to 1.7)
23 (30.3) 1.1 (0.6 to 1.9)
47 (26.3) 1.2 (0.8 to 1.9)

~0.1 (=0.8 to 0.68), 0.7

« ALENUEVO pIioKO 0Ot PapeEic
KQTTVIOTEQ UE LYNAN

TTOOCANYWN AAQTIOU.

+ exposed, PETPIa e LYNAN KATAVOAWON

AAATIOV, POPEIC AAANAOUOPPOL KIVELVOL

- unexposed, XaunAn moocAnNwn aAdTiou,
bNn POopPEig

Jiang et al., Ann Rheum Dis, 2016



ANNAETTIOOAON YOVISIWV-TTEQIRPAAANOVTOC O€
PpAeypovwdn voonuata(SLE)

Table3. Interaction between GSTM1 null genotypes, occupational sunlight exposure, and risk of developing SLE, by race®.

GSTM I Positive GSTMI Null
Sun Exposure, Cases, n (%) Controls, n (%) OR (95% CI) Cases. n (%) Controls, n (%) OR (95% CI) p Value for GSTMI-
mo** Sun Interaction’
Caucasians™ < 24 39 (46) 83 (41 1.0 (referent 23 (27) 78 (39) 0.6 (0.3. 1.5
1.6 (0.5, 1.5)
African-Americans™ < 24 89 (62) 45 (62) 1.0 (referent) 22 (15) 10 (14) 1.0 (0.4, 2.6)
= 24 26 (18) 14 (19) 0.9 (0.4, 2.00 T7(5) 4 (5) 1.0 (0.2, 3.8)

0.91

*Logistic regression adjusting for age, sex, state, and education, estimating odds ratio (OR.) and 95% confidence interval (CI).

**Occupational sunlight exposure based on job history obtained for each job lasting 12 or more months, and based on a question asking if the job involved
work in the sun for 10 or more hours per week for at least 3 months of the year; months in these jobs was summed up to the diagnosis age for cases or
corresponding reference age for controls.

" Interaction p value based on comparison of the likelihood ratio statistic for the model with only the variables representing the main effects of GSTM null
genotype and of sunlight with the model that also included a variable representing their combined effects. A statistically significant p value implies that the
model with the interaction term is a better fit with the data, and thus that the interaction should be considered when interpreting the effects of either
genotype or sunlight.

185 Caucasian cases, 202 Caucasians controls, 77144 African-American cases, 73 African-American controls.

« glutathione S-transferase (GST), amotoéiveoon amo ROS,
« Opoluywria yia null GSTM1 kaBapiovv ROS 1o apyd, HeyaAdTEQO PIOKO YIa PAGREC o€

ev6OKLTTAPIA POPIa

Fraser et al., Journal of Rheum, 2003
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®Low-PRS wMedium-PRS
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Park, Diagnostics, 2022

ELow-PRS = Medium-PRS = High-PRS

p < 0.001

p=0.M

Low-CHO High-CHO
ELow-PRS ®Medium-PRS »High-PRS
< 0.001
p<0.

Low-Protein High-Protein

uLow-PRS = Medium-PRS = High-PRS

p=0.001

Low-alcohol

High-alcohol

PAeypovwdn voonuata(OA)

Table 5. Adjusted odds ratios for ostecarthritis risk by polygenetic risk scores of the 5-SNI best
model (PRS) for gene-gene interaction after covariate adjustments according to lifestyle patterns.

High RMD 11
Low exercise
High exercise N
Non-smoker
Smoker + former smoker

Medium-PRS
(1 = 1583)

1.797 (1.290~2.503)
1.934 (1.400~2.673)

Low-PRS
(n=2373) !

1.979 (1.462~2.A78)
1.619 {1.154~2.272)

1.333 (0.603~2.948)

1.949 {1.413~2.650)
L] . ThE
1.729 (1.309~2.282)
1.555 (1.070~2.261)
2.079 (1.548-2.793)
2.163 (1.601~2.922)
1.484 (1.051~2.096)
1.882 (1.478-2.395)

1 1.721 {1.363~2.174)

PRS-MNutrient Interaction
p-Value

High-PRS
{1 = 1474)

3.010 (1.937~4.678)
5.137 (3.396 ~7.770)

4.1 S~0.40

2,403 (0.907~6.366)

3.776 (2.36]1 ~6.039)
4101 L0 a

3.835 (2.698~5.508)
3.817 (2.350~6.198)

4015 (2.741-5.881) 00291
4633 (3.167~6.778)
2.904 (1.820~4.635) 0.1367
4583 (3.349-6.270)

0.1207

3.719 (2.735~5.056)

! PRS was divided into three categories (03, 4-6, and >6) by three groups as the low, medium, and high groups
of the 5-SNP best model of GMDR. Low-FRS was the reference. * Values were expressed as odds ratio and 95%
confidence intervals. * Multivariate regression models include the main effects, interaction terms of gene and main
effects (energy and nutrient intake), and potential confounders including sex, age, BMI, the status of smoking
and drinking, levels of income and education, job, physical activity, hypertension, energy, milk, percent intake
of carbohydrate and fat, and medication for arthritis and dermatitis. The cutoff points of the parameters were

defined as: * <estimated energy intake, * <70% carbohydrate, * <13% protein, 7 =15% fat, ® <20 g/da;

¥ alcohol,

11 Western-style diet (WSD), plant-based diet (PBD), and rice-main diet (RMD), respectively, and ' 150 min

maoderate exercise per week.

Kopéa, 580 cases, 4850 control, PRS GWAS genetic variants best model

YWnAN eveEQyela, XaUNAN TTOWTEIVN, TTPOCANWN AAKOOA, ALTIKOV TOTTOL

SIATPOPIKA TTOOCANWN, bYWNAO PRS, bwnAn emmiTwon OA
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Non-alcoholic fatlty liver disease
(NAFLD)
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Normal Liver
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Cirrhosis Hepatocellular

- : carcinoma

®»  J0O0WPEELON TPIYALKEPISI®Y NTTAP
» ‘Ox1 aAAn aimioAoyia, ) >20 g ethanol per day youvaikeg, >30 g ethanol per day avrtpeg
= EmmoAacpog: 20-29% mMAayKOOHIOL YEVIKOD TTANOLOHOD, 17-46% ALTIKES KOIVWVIEG

= Eminteoon: 20-86/1000 person-years (liver enzymes, U/S), 34/1000 person-years (MRS)

[Cohen et al., 2011, Huang et al., 2020, Younossi et al., 2018]



NAFLD Pathogenesis

Genetic and epigenetic factors
TAdipose tissue

Adipokines . Adi sfunction
| oA ‘ Dietary factors
Obesity

Mipolysis— T serum cholesterol r
Insulin resistance

~ % serum FFAs *

TNF-a NAFLD

4

TLPS
(Inflammasome) T permeability

Gut
microbiome’

Multiple Parallel Hit Theory Buzzetti et al., 2016




Aldyveon O¢parmeia
= 'Gold standard method’’ > Biowia * AAN\aycg lifestyle (Siaxeipion Papoug,

aoknon, avtio&elbwTikA)
= U/S, MR
Hadi et al., 2018, Pavlides et al., 2016, * Insulin sensitizing agents (i.e

Vuppalanchiet ol 2012 = |iverMultiscan: ivion, oteateoon (LIF

v
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* YTATIVEG

T1-relaxation time—-> avraAhayn evépyeaag peralL

VEPOL KAl YOP® I0TWY, S§10p0waonN yia cibnpo.

e YYnNAn  emavoAnQIuoTNTd, KOA  OLOXETION  UE
cT1=850ms cT1=925ms

cT1=631ms
I  Normalreference | Nce |O_TO)\OY|KOUQ 6€|KT€Q.

| range (<794ms) |
I I
600 700 800 900 1000 1100 1200 1300
cT1 (ms)




ATTOENPAUEVO PNTIVGSEC EKKPIUA TTOL PEEI ATTO TOV
KOPUO Kal Ta KAadia Tou Pistacia lentiscus, ¢vag
AeiBaAnNc BApvog, KOIVOC OTnNV  AvATOAIKN

Meoovyelo. Var. Chia, NA Xio.

ATToTEAEITAI ATTO;

« Tpireptrevika ota (i.e. mastinadienonic,

isomastinadienonic, moronic,
Moronic acid oleanonic acid)

« To moAvuepég 1,4-poly-p-myrcene

Oleanonic/Acid

Mastihadienonic : : . : ;
\ i « AIBepaio gAalo (i.e. a-pinene, B-pinene,

B-myrcene)
« Polysaccharides, phytosterols,

phenolics, k.Q.

Assimopoulou et al., 2005; Kaliora et al., 2004;
Kottakis et al., 2007, Koutsoudaki et al., 2005; Paraschos et al., 2012



AVTIOEEISWTIKEG
/Kapélompoorta

TELTIKEG
(IH202, oxLDL, VCAM,
ICAM, lipids)

BiIOAOYIKEG
1610TNTEG TNG
MaorTixag Xiov

Xnuéelo-

TTPOOTATELTIKEG
(lneovascularization,
tumor size and
metastatic potential)

AvrTi-

PAEYHOVDSEIG
(IL-, TNF-a1, NFKB,
VCAM, PGE2)

Al-Habbal et al., 1984; Dabos et al., 2009; Dedoussis et al., 2004;
Dimas et al., 2009; Gioxari et al, 2011, Kaliora et al., 2007
Sakagami et al. 2009, Triantafyllou et al., 2007, Zhou et al., 2009




H mTpotn peAeTn TNG dpaonc Tng MaoTtixac Xiov otnv NAFLD
XPNOIUOTIOIVTAC OMICS TTPOCEYYIOEIC YIA VA ATTOKAALWEN TTIOAVO
AVTIPAEYHOVWEN POAO TG OTN VOOO

H &iaAevkavon TwvV pNXaviouwy 6paocnc NS MaoTixag oTn
PAEYUOV KOBWGES KAl KATA TTOOOV N YEVETIKN TTOIKIAOUOQO®IA UTTOPEI VA

SlapecoAaPnoel otn dpaon TNG



MARIE CURIE ACTIONS

HEALTH

® MOALKEVTIPIK  TLXAIOTIOINMEVN  SITAG  TUPAR placeb}
controlled kKAIVIK HeAETN

= 13 ovvepyareg, 8 xopeg (Bosnia, France, Germany, Greece,
ltaly, Serbia, Spain, United Kingdom)

= 3 KAIVIKA KévTpa (Greece, Italy and Serbia)

= Declaration of Helsinki of 1975, ClinicalTrials.gov (ldentifier:

= verum and placebo mavopoiotTura opyavoAnmTika.

= Tuxalomoinon He £181KO AOYIOHIKO

NCT03135873).

MpwTeLOV KATAANKTIKO ONUEIO

AgvTepebOVTA

AVTOEC KAl YOVAIKES

HrmatoTofikn  aywyr, JAAAEC  NTTATIKEG

MéTpla €dG coPapn ivewon pe pacn LIF
(Perspectum Ltd, UK)

vOoOl
18-67 11 ATrOppL)GUI('TTOQ - d1apnTNG,
BupeoelboTTabeIa, CLOTNUIKN VOO OG
AMI=30 kg/m? Kataxpnon aAKoOOA
NAFLD/NASH

Eykopoovvn, €dikn diaira, Wouxikeg voool,
TTPOCPATEG AAANAYEG RAPOG

AVTIOEEISWTIKG, TTPORIOTIKG, avTifioon 3
MAVEG TIPIV N Kal Kata 1N SlIAdpkKeia TNG
mapEppaong

BeATicoon 1I0TOTTABOAOYIAG NTTATOG OTTWG atmoTuTtwvetal oe LIF, CT1

TPOTTIOTTOINCEIG, AAANAETIOOATEIG YEVETIKOL TTOOMIA UE KATAVAADON MaoTixag

AANQYEG oe AME, NiTTiSia, NTTaTIKA vV, IVOOLAIVOAVTIOTACN, METAROAWUIKO TTPOPIA, PAEYLOVWEEIG SEIKTES, UIKOORIWUA, ETTIVEVETIKEG




; n *  MagNA Pure LC DNA isolation
kit Il
| « Library preparation of V3-vV4

region of 16S rRNA
Sequencing in lllumina MiSeq
platform

Amplicon sequence variants
(ASV) from raw sequences
with the DADA2 pipeline

. WAL ' .‘
.

7

MagMAX™ mirVana™ Total RNA Isolation Kit
Tagman Advanced miRNA assays
StepOnePlus™ Real-Time PCR System

ExpressionSuite™ Software

Biochip (9x9 mm) Biochip Carrier

EIoe Invesngdiglitl Basipynaydeciuniogy \ SN  Liguid Chromatography-High Resolution
Simult ous quantitative detection of multiple i

analyt m a single sample mgiéégleocr:g:ew (LC-HRMS) based
Cytokin ay of discrete regions of immobilised + Acquity® UPLC System (Waters)

* LTQ-Orbitrap® XL hybrid mass
spectrometer equipped with an ESI
source (Thermo Scientific).

ecific to different cytokines i
miluminescent immunoassay g



AlepevvNoN AANNAETTIOPATEWY
MaOTIXOG-TEVETIKOL
UWoBdepou

Infinium Global Screening Array-24
BeadChip

https://upload.wikimedia.org/wikipedia/commons/transcoded/0/04/

From spit to DNA-sample.webm/From spit to DNA-
sample.webm.480p.vp?2.webm

Atropovwon DNA, 300ul buffy coat,
iIPrep™PureLink® gDNA Blood Kit and iPrep™
Purification Instrument (Invitrogen, Thermo Fischer

Scientific).

[lovoTuTTnOoNn oTtnVv TTAaT@opua lllumina GSA
microarray, Queen Mary University of London

Genome Centre.
95 samples, 661,221 variants.
Imputation 10,307,610 variants.

Linear regression model, genome-wide interaction

scan with the GxEScan software


https://upload.wikimedia.org/wikipedia/commons/transcoded/0/04/From_spit_to_DNA-sample.webm/From_spit_to_DNA-sample.webm.480p.vp9.webm




Assessed for eligibility (n=126)

[ Enrollment

Excluded (n=28)
+ Not meeting inclusion criteria (n=28)

—»| « Declined to participate (n=0)

¢+ Other reasons (n=0)

Randomized (n=98)

l

Analysed (n=87)

Mastiha-Analysed (n=35)
¢ Excluded from analysis (n=0)

l

Placebo-Analysed (n=52)
¢ Excluded from analysis (n=0)




I
n Mean (SD) or n n Mean (SD) orn n Mean (SD) orn Pvalue*
98 48.83 (9.3¢) 57 48.95 (9.04) 41 48.66 (9.89) 0.929%
98 68/30 57 42/15 41 26/15 0.386
98 38/30/30 57 23/17/17 41 15/13/13 0.931
98 12/86 57 8/49 41 4/37 0.636
98 4/94 57 2/55 41 2/39 1.000
91 3622.17 (5128.18) 52 3536.78 (5345.85) 39 3736.04 (4889.48) 0.921
97 51/25/21 56 28/14/14 41 23/11/7 0,642 o o _ge
98 34.44 (4.41) 57 34.66 (5.05) 41 34.14 (3.38) 0.513 quellne Chqrq Cterlsncs
93 102.44 (15.64) 53 102.89 (14.38) 40 101.84 (17.33) 0.893 <
87 131.57 (47.47) 47 126.88 (41.86) 40 137.08 (53.33) 0.260 (q ni‘h ro p om e‘l'" CS 3
94 18.94 (9.79) 54 18.63 (10.46) 40 19.38 (8.92) 0.586 - A ;.
Y o 4.88 (2.6) 51 4.83 (2.69) 39 495 (2.52) 0.654
96 13.67 (3.77) 56 13.32(3.69) 40 14.15 (3.89) 0.217 bIOChemlcqll Inﬂqmmqtory
98 201.75 (37.43) 57 202.91 (37.61) 41 200.14 (37.59) 0.528 o
97 127.14 (34.64) 56 129.69 (37.31) 41 123.65 (30.75) 0.276 b iomada I'ke I'S)
98 148.21 (65.08) 57 141.96 59.35) 4] 156.91 (72.15) 0.331
98 44.49 (10.35) 57 4431 (9.91) 41 44.75 (11.04) 0.980
95 37.78 (20.45) 56 36.7 (21.67) 39 39.33(18.71) 0.253
95 25.29 (11.12) 56 2439 (11.72) 39 26.59 (10.19) 0.198
95 0.74 (0.24) 56 0.74 (0.25) 39 0.74 (0.22) 0.477
97 55.12 (60.22) 57 49.63 (54.97) 40 62.95 (66.94) 0.305
97 -1.97 (1.39) 57 2,01 (1.53) 40 -1.91(1.2) 0.713
88 -1.24 (0.94) 50 -1.32 (0.94) 38 -1.14 (0.94) 0.218
95 2.26 (0.62) 55 2.25 (0.68) 40 2.29 (0.55) 0.667
Hepatic_Iron (mg/g) 98 1.25 (0.22) 57 1.24 (0.24) 41 1.26 (0.2) 0.451
cT1 (ms) 95 878.36 (79.49) 55 879.88 (92.12) 40 876.26 (58.93) 0.876
PDFF (%) 96 16.47 (11.98) 57 16.09 (13.31) 39 17.02 (9.87) 0.547
A | Placebo | _____ Mastha |
Baseline n Mean (SD) orn n Mean (SD) or n n Mean (SD) orn Pvalue
Characteristics
MAST4 H EA I-T H IL.1a (pg/ml) 95 0.193 (0.185) 55 0.155 (0.143) 40 0.246 (0.223) 0,024
IL.1b (pg/ml) 92 0.964 (0.521) 54 0.883 (0.388) 38 1.079 (0.654) 0.128
IL.2 (pg/ml) 87 1.97 (1.712) 49 1.636 (1.55) 38 2.402 (1.832) 0,011
IL.4 (pg/ml) 97 1.624 (0.539) 56 1.531 (0.377) 41 1.75 (0.688) 0,043
IL.6 (pg/ml) 97 1.851 (1.324) 56 1.915 (1.4) 41 1.764 (1.224) 0.472
Resu'is ?re pffsem,edlas meog (5?) f?j th”ﬁndugus VO”OE'GTSW and IL.8 (pg/ml) 96 9.095 (5.934) 55 8.39 (5.128) 41 10.04 (6.822) 0,092
counts tor catregorical ones. *P value for the difference between
Placebo and Mastiha groups was assessed with ANCOVA (adjusted IL.10 (pg/ml) 96 0.771 (0.471) 55 0.732 (0.459) 4] 0.825 (0.488) 0,166
for age, sex and centre) for the continuous variables and with Chi-
quare for the categorical ones. $ Adjusted only for sex and centre. IFNg (pg/ml) 93 0.373 (0.425) 53 0.321 (0.322) 40 0.443 (0.528) 0,055
BN - A TA1 (1 107\ rr A A71 IN 70C) TA A ANT 1 A0\ A AN




MAST4 H EA LTH s n Mean (SD) orn n Mean (SD) orn n Mean (SD) orn Pvalue
[ Bilirubin [EEH] 192074.36 (247931.69) 52 206672.58 (293913.2) 36 170988.05(161703.31) 0,950

88 486394.44 (1521151.33) 52 602560.78 (1863991.12) 36  318598.61 (799937.41) 0,688

88 18905.89 (64148.66) 52 22136.45 (80053.64) 36 14239.53 (29201.26) 0,999

88 159380.24 (255183.09) 52 146411.02 (227981.11) 36 178113.56 (292436.9) 0,931

88 1502212.47 (4316970.11) 52 1779871.66 (5153529.5) 36 1101149.19 (2710035.98) 0,662

88 617904.94 (688237.83) 52 519543.66 (419588.39) 36  759982.36 (941136.64) 0,321

g 88 246974.33 (467998.59) 52 197966.4 (264617.26) 36  317763.56 (658538.29) 0,861

Ba Sehne 88 213881.15 (693274.33) 52 122826.78 (706402.36) 36  345404.12 (661419.79) 0,018
88 308991.36 (367277.72) 52 229039.39 (185502.19) 36  424477.55(511808.71) 0,095

Chara C'l'eriSﬁC S 88 1459520.57 (2438767.71) 52 1655427.07 (2959682.02) 36 1176544.52 (1371298.72) 0,879
88 71915.4 (371463.4) 52 89264.31 (471004.76) 36  46855.87 (136520.23) 0,898

(miCI'ObiO'l'Cl 88 8394.48 (33462.86) 52 5581.61 (22895.2) 36 12457.53 (44619) 0,212
88 753394.94 (343580.71) 52 732603.96 (338020.63) 36  783426.36 (354080.27) 0,537

p CerIme'l'erS 88 3656793.49 (1206078.44) 52 3692520.09 (1301857.14) 36  3605188.39 (1068426.3) 0,837
’ 88 9331712 (3053926.62) 52 9195439.89 (3344008.26) 36  9528549.49 (2611733.3) 0,527

p| asma 88  16981807.71 (5729375.31) 52 16404241.11 (4830075.41) 36 17816070.59 (6810970.82) 0,360
88  28552960.96 (10553176.65) 52  27984881.42 (10496833.27) 36 29373520.3 (10728826.62) 0,588

M e'l'Clb Oli S) 88 4237998.54 (1549242.15) 52 4316075.13 (1530816.39) 36  4125221.25 (1590372.41) 0,436
88 1370588.18 (1937642.12) 52 1301249.23 (1634780.15) 36  1470744.43 (2328266.11) 0,709

88 73846.03 (190383.34) 52 44374.66 (78709.76) 36 11641578 (279132.61) 0,180

88 824906.36 (695282.17) 52 753941.91 (603982.66) 36  927410.56 (807334.79) 0,100

88 533994.96 (1051759.15) 52 369654.12 (403232.61) 36 771376.16 (1553923.48) 0,201

88  72925284.09 (41858245.68) 52 71411057.69 (41615692.76) 36 75112500 (42700684.8) 0,335

N I N I

89 3.9 (0.45) 51 3.87 (0.43) 38 3.96 (0.47) 0,292

89 223.92 (102.35) 51 212.2 (89.53) 38 239.65 (116.79) 0,107

89 0.00152 (0.00255) 51 0.00196 (0.0031) 38 0.00092 (0.00136) 0,022

89 0.16462 (0.10801) 51 0.16018 (0.09685) 38 0.17058 (0.12251) 0,732

89 0.00312 (0.0029) 51 0.00316 (0.00321) 38 0.00306 (0.00247) 0,857

89 0.00664 (0.01942) 51 0.005 (0.01604) 38 0.00884 (0.02323) 0,272 Results are presented as mean (SD) for continuous
89 0.01161 (0.00922) 51 0.01063 (0.00939) 38 0.01292 (0.00895) 0,304 variables and counts for categorical ones. *P value for
89 0.0004 (0.00071) 51 0.00045 (0.00078) 38 0.00034 (0.00061) 0,419 the difference between Placebo and Mastiha groups
89 0.01368 (0.02933) 51 0.00852 (0.02045) 38 0.02061 (0.03734) 0,036 was assessed with ANCOVA (adjusted for age, sex and
89 0.01903 (0.03987) 51 0.01587 (0.03763) 38 0.02327 (0.04284) 0,392 centre) for the continuous variables and with Chi-square
89 0.00192 (0.00864) 51 0.0028 (0.0113) 38 0.00073 (0.00153) 0,329 for the categorical ones.

89 0.1363 (0.07717) 51 0.14211 (0.08023) 38 0.12849 (0.07319) 0,471

89 0.00028 (0.00123) 51 0.00048 (0.0016) 38 0.00002 (0.00006) 0,054



Effect of Mastiha supplementation on NAFLD:
The'MAST4A4HEALTH Randomised, Controlled Trial
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End of trial comparisons between the Mastiha vs. the Placebo Group
(adjusted for baseline,sex,age,centre)

=

m/z §51,3037

Chemical formula: CuoHu0rS
RDB: 7.5

Delta (ppm): -1.873

Enineda petd tnv noapepfaon petadv twv dvo
opadwv yua Broxnuikoug oOeikteg, MRI, yéEvn
HIKPOBLWHATOC Kot LETABOALTEC TAGOHATOC

Post-treatment
differences in

relation to the
Mastiha group

Placebo

n Mean (SD) n Mean (SD) Beta (SE) Pvalue
Tnterpemc acid Y 14232.7 24 357785.41 1.001 2,43E-06
Sulfate (38763.01) (580523.51) (0.189)

metabolite

= - 2 Placebo Post-treatment
" v s ¥ . differences in relation to
. & g v 7 o v ., v ‘ v . the Mastiha group
a L va va ¥ vV oa " v v v oa.T n Mean (SD) n Mean (SD) Beta (SE) Pvalue
o & & ¥ & 2% Tve * a v ¥ } Brayc:ums 45 0.49 29 0.59 0.102 0,006
P oo \A\"'r} & ‘\3 ﬁk § PR DO Bl B oD BB NN O O 85D 8 5 "'1'~?q‘~°:5¢"'*-'? S Pdabud o : ':n|?r0!3|0.1'q (O] 6) (O] 2) (0036)
T x{{ L s “%;{‘%5@&1&%} Eﬁ}fﬁ@%@%ﬁ“{%&ﬁ%&gﬁgwﬁ@‘;}ga el dissimilarity index
& EFT S TS SRR 8 SO e T CEa 48 000321 (32 000091 | -0.0017 0,044
< & FFT - @ & _ (0.00526) (0.00096)  (0.0008)
p s
S <

End of trial variables measurements

EndOfTrial_Comparson &  Higher 9 Lower

Placebo Post- 1recimeni dlfferences in
I el Ol o
n  Mean (SD) n  Mean (SD) Beta (SE) Pvalue
52 34.43(581) 35 33.54(3.54) -0.662(0.328) 0,047

adjustment for baseline levels, age, sex and centre. Black line is marking nominal significance
level (P value=0.05) Red line the multiple testing significance level (P value=0.0015).
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H emmiSpaon oto AMX XAvVeTAl YETA ATTO
S10pOwWON YIa EVEQYEIAKN TTOOTANYN
(Figure 3.5C) kal pLOIKN
SpaoTnpiotnta(Figure 3.5D)

* LysoPC 18:1, (P value=0.030), and LysoPE
18:1, P value=0.015), YoTav yiverai
S10pOwWoN YIa PLAO, NAIKIA, KEVTPO
UEAETNG KAl evepyElakn TToooAnwn (Figure
Jral]:

« XoAIka o§ea ¥ 51000waon yia pLAO, NAKKIC,

KEVTOO HJEAETNG KAl PLOIKN §pACTNEIOTNTA

(Figure 3.5D).

Adjustment for (A) baseline, age, gender, centre and BMI at baseline,
(B) baseline, age, gender, centre and BMI difference,

(C) baseline, age, gender, centre and caloric intake difference

(D) baseline, age, gender, centre and PAL at baseline
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Placebo Mastiha Differences in Placebo Mastiha Differences in
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Mastiha group Mastiha group

- n Mean n Mean Beta(SE) Pvalue n Mean n  Mean Beta (SE) Pvalue
(SD) (SD) (SD) (SD)
[l 30 -1.79 20 10.19 12.696 0,487 13 2202 11 -29.61 -58.488 0,034
(58.48) (6334  (18.118) (71.13) (57.86)  (25.586)
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To ploko yla KAWLIKA yeyovota oto Amap pakpompoBeopa avéavel ota ¢T1l groups (<840 ms, 840-990 ms, >990

ms) [Jayaswal et al., 2020]

A Bray-Curtis dissimilarity index. NAFLD: ducoBiwon, ¢pAeypovn kat ivwon [Marra et al., 2018, Svegliati-Baroni et
al., 2020].

V Flavonifractor. KatoBoAlopog quercetin, pAaBovoeldeg pe avtloeldOWTIKEG Kol avTtlhAEYUOVWOELC LOLOTNTEG,

rBavo dAeypovwdeg €idog [Moco et al., 2012, Mulders et al., 2018].

V¥V LysoPCs, LysoPEs. auvéavovtal og ofeibwon Amatog, yvwoTtéC avthuudatpikeg dotntec:\, TC, (unépBapouc)

[Kartalis et al., 2015]. vyteicd, TC, LDL, APOB [Triantafyllou et al., 2007].

V XoAwka o€€a: P secondary bile acids synthesis? { secondary bile acids synthesis @ NAFLD [Chen et al., 2019]



RESEARCH ARTICLE M ;!::E P:'\L_jtilt:oﬂ

www.mnf-journal.com

Effect of Mastiha supplementation on NAFLD: The
MAST4HEALTH Randomised, Controlled Trial

Charalampia Amerikanou, Stavroula Kanoni, Andriana C. Kaliora, Angela Barone,
Mladen Bjelan, Giuseppe D'Auria, Aristea Gioxari, Maria José Gosalbes, Sofia Mouchti,
Maria G. Stathopoulou, Beatriz Soriano, Stefan Stojanoski, Rajarshi Banerjee,

Maria Halabalaki, Eleni V. Mikropoulou, Aimo Kannt, John Lamont, Carlos Llorens,
Fernando Marascio, Miriam Marascio, Francisco J. Roig, llias Smyrnioudis, Iraklis Varlamis,
Sophie Visvikis-Siest, Milan Vukic, Natasa Milic, Milica Medic-Stojanoska, Lucia Cesarini,
Jonica Campolo, Amalia Gastaldelli, Panos Deloukas,* Maria Giovanna Trivella,

M. Pilar Francino, George V. Dedoussis,* and On behalf of MAST4HEALTH consortium



= p.ﬂ.
e ¥ g8 & 2
& a & & & o=
£ £ i E mm
a3 3 g & 3

LS BB L

QUL EL
QeRNILL LT HEN
=3 T N = e |

wEkgan

wargan

=R T TR e | @ Tada
CrEi L e
CrANLL @ HEN

- @WLL e

L gl in]

g gan
=R [ TN St |

LT e Ed
BEANLL T HEN

CrAE L P LAl

I-Z m

AL B
=L A aldes

DL TR wrzgan

AWML S H R
FENLL B HD
E-ANILL -

wEZdadn

AL mEoarn
CrIL Gk HTHN
Cr3ELL M
AL

oLadal

wiikaan
DAL -SEE
EELEEEEE ] aozddn
SrINLL G HE
A LT HE

weoaan

E-EELL b -
graan
O-HIL EHE

Sl L Ok
rAWLL L HPE
AL Ok b

wirgan

SEadn

S AL S
acLga

CEAPIL b b
L L INRFER b ]
CrARLL S

WL

S IEILL L LR Wl

L S
asam

CraLL S

Distance Measure: Pearson's Correlation, Clustering Method: Average Linkage, Map Type: Target-centric

ELIIEI ]
Il
_[

| Distance Measure: Pearson’s Correlation, Clustering Method: Average Linkage, Map Type: Global (ACT)

22.000
20.000
18.000
16.000
14.000
12.000
10.000
8000
6.000
4.000
200
« fi

K

ion

PCR System

ExpressionSuite™ Software

iIme

MagMAX™ mirVana™ Total RNA Isolat
Tagman Advanced miRNA assays

StepOnePlus™ Real-T

MIRNA quantification




NAFLD

ALL

[
cT1<868,6 ms

/

cT1>868,6 ms

I

ALL

\

cT1<868,6 ms

\l

cT1>868,6 ms
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Placebo (N=40)

"Nastiha (N=27)

Placebo (N=24)

Mastiha (N=10)

Placebo (N=14)

Placebo (N=40)

Mastiha (N=27/)/

Placebo (N=24)
MastihaXKI:lO)
Placebo (N=14)
Ma;ﬁha (N=17)

Placebo (N=40)
Mastiha (N=27)
Placebo (N=24)
Mastiha (N=10)
Placebo (N=14)
Mastiha (N=17)

Mastiha (N=17)

miR-16

baseline (pg/mL)

Mean (SD)
1.706 (1.465)
1.485 (1.128)
1.448 (1.23)
1.405 (2.015)
2.092 (1.784)
1.517 (1.231)
miR-21

baseline (pg/mL)

Mean (SD)
0.316 (0.505)
0.351 (0.500)
0.375 (0.619)
0.409 (0.561)
0.247 (0.263)
0.316 (0.476)
miR-155

baseline (pg/mL)

Mean (SD)
0.229 (0.299)
0.279 (0.235)
0.258 (0.323)
0.262 (0.121)
0.193 (0.269)
0.285 (0.255)

miR-16

post-treatment (pg/mL)

Mean (SD)
1.404 (0.874)
1.390 (0.822)
1.335 (0.758)
0.880 (0.410)
1.570 (1.046)
1.594 (0.866)
miR-21

post-treatment (pg/mL)

Mean (SD)
0.258 (0.335)
0.269 (0.394)
0.215 (0.255)
0.298 (0.573)
0.360 (0.450)
0.252 (0.260)
miR-155

post-treatment (pg/mL)

Mean (SD)
0.256 (0.427)
0.266 (0.410)
0.116 (0.123)
0.179 (0.284)
0.562 (0.720)
0.299 (0.453)

Comparison of plasma levels before and
post-treatment in each group

Pa
0.262
0.567
0.669
0.098
0.342
0.686

Comparison of plasma levels before and
post-treatment in each group

Pa
0.421
0.444
0.669
0.667
0.080
0.474

Comparison of plasma levels before and
post-treatment in each group

pa
0.783
0.895
0.054
0.462
0.162
0.913

Differences between the groups in the degree of changes

pb pe
0.648 0.550
0.506 0.709
0.481 0.346

Differences between the groups in the degree of changes

pb
0.804 0.754
0.506 0.729
0.975 0.620

Differences between the groups in the degree of changes

pb pe
0.705 0.618
0.726 0.581
0.532 0.519

? p-value for time effect (paired sample t-test), P Differences between the groups in the degree of changes (repeated measurements ANOVA), ¢ Differences in the degree of changes between the groups in the degree of changes
ts ANOVA) after including age, sex, BMI and centre as covariates.

(repeated measufem



miR-155 miR-155 Comparison of plasma Differences between the

baseline (pg/mL) post-treatment levels before and post- groups in the degree of

(pg/mL) treatment in each group changes
Mean (SD) Mean (SD) pb Pe
cT1<868,6 ms Placebo (N=24) 0.258 (0.323) 0.116 (0.123) 0.054 0.726 0.581
\ /Mastiha (N=10) 0.262 (0.121) 0.179 (0.284) 0.462




MiR-155 in NAFLD: B, Th cell Siapopotoinon [Gracias et al., 2013].
Avaverar oge NMTATOKLTTAPA KAl ATTAP, HEIOVETAI OTNV KLKAOPOPIa
[Blaya et al., 2019], euttAékeTal oTn AITTOYEVEDON HECK EPLBIoONG liver X
receptor (LXR) a-dependent adipogenic signaling pathways [Huang
et al., 2019].

LXR evepyommoinon/avacToAn=> PeATIOVEl PAEYUOVA KAl OTEATWON.

duvoika mpoiovra (resveratrol, quercetin, UA) evepyottoinon ) avaoToAn

avaloya pe o HikpotrepiBalAov [Ni et al., 2019]. LXR ekppaon # NTTaTiKN
PpAeypovn [Ahn et al., 2014]. MaoTixa pLBUICTIKO POAO PHOVO O€ UN
TTOOXWPENHEVN PAEYUOV).

LXR inhibition

[Ni et al., 2019]

LXR activation
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TABLE 3 | Significant genetic variants-ty-Mastiha group interaction results for selected antioxidant and inflammatory blomarkers (per SO).

Out Variant Coordinates™ Reference/Other Interacti Interacti Interaction P RAF** Info® Mearest i ’ L
come ariant boordinates e er o ierastion Infersston Interas o T e DOPEIG TOL ETTIKOATOLS AAANAOUOPPOL
Gpx rs12004915  9:20274536 CT 84 1.602 0.264 1.3%E-09 077 100 MLLT3 YIQ TO EKCIOTOTE YEVETIK(') T(')'I'I'O oTnVv
Gpx rs2001809 2147831199 T/C 84 -1.849 0.322 9.14E-09 072 085 LSS
~HB TS12011004 6160671763 T ol T o00 pej T.O/E.08 DE0 GOl CNCORT , , , ,
HB rs1548454  16:28043772 G/A 84 -1.724 0.313 3.55E-08 061 083 GSGIL OUCI6O TTOL TTNPE MCIO'TIXCI EXOLyv
TAS rs1878686 4168472370 AC a3 -1.530 0.268 1.15E-08 056 086 SPOCK3I
IL-6 rs13173271  5:135575204 Gi/A, 84 -1.556 0.270 7.84E-09 060 099 TRRCY ! v v v
|1_6 red731418 7127845936 G/C 84 -1.676 0.305 3.?‘.!3-08 073 088 MRIZ9-1/ an)\OTEpO n XOUHAOTEQO 81_”-”-860 TOU
LEF
IL-6 Gene rs0B51127  1:230754222 G/A 83 -1.495 0.263 1.40E-08 065 095 00G2 : i - :
116 cene. KABe &€iKTN YETA TNV TTAPEUPACN OF
THNF-o. Gene rs10928182 2144270623 GT 83 -1.711 0.287 2.52E-09 074 098 ARHGARPIS ' '
expression Ooxeon JE TOLG OUOCUYOUQ YIQ TO
TNF-o Gene rs1660294  11:44522418 C/G 83 -1.501 0.267 1.89E-08 050 088 CDs2
expression . .
IL-10 re12173570 61519567714 T/C a3 2138 0.370 7.35E-09 086 1.00 ESAT 8)\0000\/ O)\)\n)\ouopq)o'
| IL-10 rsB8021068  14:251009630 GiT 83 1.483 0.270 3.85E-08 060 100 GZMB
*Chromosome: Position (hg13), “Reference allele fequency, S&fnput.sﬁm qudlity.
Bold values denate significant resuits at the muliple testing threshald
A pmm o e ¢ e « LSS: paicopévn Gpx evepyotnta, lanosterol synthase (1° otadio pioocbveeong
| I j H XOANOTEPOANG), 0&eld. oTpeg avavel 1o LSS, rs2001809 oxeTileTaAl UE PEIUEVN
A ‘ 2 ‘ = 1 - 1 o tkppaon LSS
i Sl B3 e g B2 e . , ; , ,
] £ | . ¥ * TRPC7: major allele, xaunAotepn IL-6, oxeTieTal Pe peiwpevn ekppaocn Tov TGFBI
L - | _ | oTo Nmap (kwdikotrolei yia transforming growth factor-beta-induced protein,
ntw“:i’: | £ o F MW““"“’" oxeTieTal pe Kippwaon kal NAFLD)
[ ' * MIR129-1/LEP: xaunAotepn IL-6, miR-129-5p (transcribed by MIR129-1)
i | | ; : i | | I KATAOTEAAEI PAEYHOVN KAl VGO OTO NTTAP
3 ] ‘ ' = ’ | = E ﬂ ‘ == GIMB: C allele rs8021058, avénuévn IL-10 (QVTIPAEYHOVENG) META TNV
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FIGURE 2 | Boxplots of selected post-treatment levels (adjusted for the baseline levels, age, sex, center and the first 5 genetic principal components) between the

Mastiha and placebo groups, stratified by genotype, for the significant gene-by-Mastiha interactions (outliers are presented as dots: (A) Gpx levels by the
rs12004915 genotypes, (B) HE by rs12211694, (C) IL-6 by rs4731418, (D) IL6 by rs9651127, (E) TNF-x by rs10928182 and (F) IL-10 by rsB021058.

TapeuPacn, oxetidetal ye avénuevn ekppacn Tov GZMB (granzyme subfamily
of proteins), mapdayeral ammo NK kail Tc, mTaxOoapKa TTOVTIKIA TALTOXPOVN

avénon GZMB, IL-10, mBavo KoIvo povoTtaT pLOUIoNG
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