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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 KQI ETTIVEVETIKOI TTAPAYOVTEG OTN
PAEYHOVN

MEeAETNC YEVETIKNG CUOXETLONG (association studies) kat oL HEAETEC yeVETIKNC ouvdeang (genetic linkage) €xouv deiel oL
aAAnAopopda ou gumAEkovtal o pAeypovwdelg dtadikaoieg oxetilovtal pe tnv Evapén, tTnv mpoodo kat T Baputnta
NG vOoou
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Blodeikteg pAeypovnc (CRP, IL-6, ICAM etc) pecohaBntég 1 delkteg TG vooou;
Tavtomnoinon yeveTikwy Selktwv e€nyolv notkidopopdia ota emnineda Twv BLOSEIKTWV.
MeA£teg SLOUUWV--> cUUBOAR KAnpovoukotntag 17%-76%.

Genome-wide association studies (GWAS)

Dehghan et al. (2011) peta-avaluon oe 82,725 Evpwrnaioug, enineda CRP, 7 yevet. TOMOUG cUOXETI{OVTOL LE PUOULOTIKA
povomnaTtia tng avoooloylkng amokpiong (ry CRP, IL6R, NLRP3, and IRF1), kot povormartia mou oxetilovial pe xpovia
dAeypovr (PPP1R3B, SALL1, PABC4, and BCL7B).

Naitza et al. (2012) 6145 dtopa, SNPs otov yevetiko tomo ABO oxetiotnkav. pe to eminmeda tng IL-6, peyaAvtepn
ouoxetion, rs643434 oe avicopponia ouvdeong (linkage disequilibrium) pe rs687289 (ABO), aAAnAouopdo oxéon pe
opada aipatog O, popeic avénuevn IL-6 oe oxeon pe un Popeiq .

Emtyevetikol pnxoviopotl Sitapecolafouv xpovia dAeypovny (mx pubuton éxkdpaonc TNF-a, IL-, auToKpVAG Kol
mapakpwnG evepyomoinon tou NF-kB). MeBuAiwon tou DNA, TpOmMomolnoel LoTovwy, aAAayEG otn doun Twv
XPWUOTWVWY KOl Of €TAEYHEVA N Kwdikomotnuéva Uikpad RNA. H 1o ouxvr) otn xpovia ¢Aeypovh €ival n un
duololoyikn peBuAiwon tou DNA Kal N AKETUALWON KoL AITOOKETUALWON TWV LOTOVWV,

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



[EVETIKOI KAl ETTIVEVETIKOI TTAQAYOVTEC OTIC
PAEYUOVOEIC VOOOULC

®»  DAeypovwdeLg vOOoOL UITOPEL va poKaAoUVTOL:

15

» elte and KANPOVOUOUUEVEC UETAANALELS, OmMwG To Owkoyeveég AutodAeypovwdeg ZUVEPOUO KAl O
Owoyevnc Meooyelakog Mupetog

» TMoAuTtapayovTtilkeC, HovovoukAeoTibikol moAvpopdiopol (SNPs) oe yovidia mou eumAékovtal oTn
dAeypovr), Tpomornolouv evalcOnoia epdaviong vooou [Loza et al., 2007].

EN otevda ouoxetlopevog pe tnv ntapouoia IFN regulatory factor (IRF)-5 aAAnAopopdou o€ 4 ave€dptnTtec
case-control studies [Graham et al., 2006].

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

GWAS, NAFLD, Romeo et al. (2008), SNP, PNPLA3 (rs738409) Loxuprn CUCXETLON LE NTTATIKO Almoc.

Nococ Crohn, CARD15/NOD2 yovidio [Ye et al., 2016]. NOD2 kuttapomAaopatikoc PRR, avayvwpilet MDP
(Baktnp. Kuttap. Toxxwi.), pwodopuAlwoelc odnyel oe petadopad tou NFkB otov mupriva Kol umepekdpaon
yovidiwv Eudutnc Kal emiktnTtng avootiac [Abreu et al., 2005, Strober et al., 2006].

Awotapaypevn pebBuliwon DNA MHC Il au€avel pioko RA. HDAC3 (amoakeTUAAon LOTOVWVY) QVAOTOAN Of
acBeveig pe aykuAwolkn omovOulitida, MiR-21 eAéyxel ta povomatia TLR-signaling, PI3K/AKT/GSK3[ kot
MAPK, emtayel vmmopebuliwon DNA Kol €xelL onpovTLko polo os Stadopec dAeypovwSEeL VOoOUC ,0mwe ZEA,
moAAarmAn okAnpuvon, Ywpiaon K.A.




O POAOC TNC SIATPOPNC OTN PAEYLOVN

Table 1. Nutrients in Inflammation and Metabolic Disease

Effect on
Metabolic
Compaonent Disease

inflammatory

Dietary
Inflammatory
Index'

Effect

Additional
References (PMID)

Mutrients

SFAs Pro

MUFA MNone
Omega-3 FAs

Cholesterol

Pro

W/ /o

0373

—0.0009
—0.436

0.097°

—0.663

Increases LDL, endotoxemia, inducers of
cellular stress

Prevents SFA-induced cellular stress
Inhibits inflammatory signaling, regulates
food intake, substrates for synthesis of pro-
resolving lipid mediators

LDL-C is the causative agent for

atherosclerosis, a cellular stressor; when
crystalized activate NLRP3 inflammasome

Promotes weight gain, dysbiosis

Slows down and/or impedes nutrient
uptake, shapes gut microbiome

t et al, Immunity review, 2019

MN/A

MN/A
N/A

Sen et al., 2017

MN/A

Other Dietary Metabolites

Purines Pro

Dietary camnitine Pro

Dietary histidine

Polyphenols

Conversion to uric acid, the causative agent
of gout

Conversion into TMAO, promotes
atherosclerosis, limits reverse cholesterol
transport

Conversion into propionyl imidazole,
decreases insulin sensitivity

Alterations in lipid metabolism, antioxidant,
lowers blood pressure, immunomodulatory

Immunomodulatory, signals to CNS
Increases leptin sensitivity

Choi et al., 2004;
Li et al., 2018b

N/A

N/A

Taubert et al., 2007
Andriantsitohaina et al.,
2012; Yahfoufi et al., 2018

N/A
N/A

Aitrog, TToI0TNTA KAl ToooTNTa

NHANES: SFA (+) CRP, ivad60oyovo.

PUFA (-) CRP.

ATTICA: w-3 Aimmapa ota (-) IL-6, TNF-a

AKOPEOTA  AITTAPA  0&ea  avTIPAEYHovadn poAo peocw GPR120

HUNXAVIOUOULG TTOL AVACTEAAOLY TO ovoTTaTI TOL TNFR.

YSaravOpakeg Kal YALKAIUIKOG SEIKTNG
Aiaiteg e T FTA cvoxétion ue CRP
MeplexOpevo oe SIAITNTIKES iveg emnEeddlel oxéon HETAEL TTOIOTNTC

LEATAVOPAKWY KAl CLOTNUIKNG PAEYHOVAG

SCFAs, 611G T0 0§IKO, TO BOLTLPIKO KAl TO TIPOTTIOVIKO 0§D
AVOOOAOYIK PLOUION LECK SIAPOPWY UNXAVIOU®Y, TTX Uéow DC

EVTED, avaoTéAoLY SiapopoTroinon T1, mpowbouy Treg.

Multi-Ethnic Study of Atherosclerosis (MESA): 4 Siatpogika mpoTuma,
(1) ANimmog, eme€epyaop. Kpéag, Tnyavnt. Matar, aAuvpd ovak, YALKS
(+) CRP, IL-6, (4) wapl, Aaxavikd, (-) CRP, IL-6.

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

IV doyovo




O POAOC TNC SIATPOPNC O PAEYUOVWOEIC
VOO OLG

Study Group Intervention Outcome References

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

Christ et al., Immunitty, 2019 Glucose

Glucose-tolerant and Diet supplementation with sucrose, honey, Increased CRP levels in individuals with Raatz et al. 2015
glucose-intolerant or high fructose corn syrup, 2 weeks impaired glucose tolerance in response to
individuals supplementation of any not observed in

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 Flaxseed flour supplementation Decreases CRP and SAA in morbidly obese  Faintuch et al. 2007

Hyper triglycidemic men Jocosahexaenoic acid Decreases in CRP, IL-b, and GM- after Kelley et al. 2008
91 days, not after 45 days of
supplementation

Saturated Fatty Acids

etabolic syndrome High-SFA meal Increased postprandial endotoxemia after Lopez-Moareno
patients high-SFA meal et al. 2017

Healthy adulis High-SFA meal Increased postprandial endotoxemia after Lyte et al. 2016
high-SFA meal

Healthy adulis Lauric- and myristic-acid-rich diet and No effect on TNF, IL-1j, IL-6, CRP, IFN-v, Voon et al. 2011
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 van Dijk et al. 2009
patients genes in adipose tissue after SFA-high diet
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O POAOC TOL TPOTTOL (WNGC OTN PAEYLOVN KAl TIC
PAEYUOVREEIC VOO OLC (GAANOI TTAPAYOVTEG)
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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.

Christ et al., 2019. Nature Reviews Immunology




ANNAeTTIOpaON YOVISI®V-61aTOO(PNC OTN
(PAEYLIOVN KAl TIC PAEYHUOVOEIC VOO OLC

AVEEQPTNTEC OLOXETIOEIC PETAEL AVOLYIEIVAV SIATOOPIKWY TTOOTOUTTWV E OEIKTEC

PAEYMOVNC, OTTC O CRP, IL-6, avTITTOVEKTIVN K.Q.

MEXPI TTPIV. AIYQ XPOVIA €V LTTNEXAV TTOAAEC UEAETEC TTOL AEIOAOYOLOAV TA
SIATEOPIKA TTEOTLTTA O CLYSLACHO e AANOLC TTAPAYOVTEC KIVOLVOL TNG
PAEYUOVNG KAI TV PAEYUOVWDEWYV VOO WYV, OTTWC Eival O1 TIEQIPAAANOVTIKOI KAl

YEVETIKOI TTAPAYOVTEG

[10OCPATEC PEAETEG AVASEIKVOOLY CNUAVTIKESC AANNAETTISpACEIC UETAEL SNPS Kall

TTEQIRAANOVTIKWV TTAPAYOVTWV TTOL ETTISPOLY OTN PAEYUOVWEN ATTOKEION.

H TauToxpoovn LEAETN TTEQIBAAAOVTIKWV TTAQAYOVTWV E PAEYUOVWEEIC SEIKTEC

AAAQ KAl TNG AAANAETTIOPACNG YOVISIV-TTEPIRAANOVTOG UE TOLG ISIOLE SEIKTEC

UTTOPEI VO PONBNCEI OTNV AViIXVELON KABOPIOTWY TNG CLOTNUIKNG PAEYUOVNC KAl

OTNV KAALTEQN KATAVONON TNS OLUROANG TOLGS OTIC PAEYUOVSEEIS VOTOULC.

Norde et al., Nutrition, 2020



ANNAeTTIOpaON YOVISI®V-61aTOO(PNC OTN
PAeypovn (I}

®» H peAETN TNG AAANAETTIOPACNG TOLG UTTOPEI VA CLUPRAAAEI OTN PEATICOON OTNV
TEOANWN KAl BepaTreia TNG XAUNAOL PABUOL XEOVIAC CLUCTNUIKNG PAEYLOVNG

Toll-like receptor (TLR) 4: PRR, evepyortrolgital amo LPS, oxéon pe «uetaBoAikn

evéoTofalpian - o€ YETAPOAIKES SIATAPAXES TTX TTAXLOAPKIA, EAAPPWS

avénueva emmimeda LPS atmo 10 £VTEQO, XWPIC VA ONUAiVEl ATTAPAITNTA
TTAPOLOIAC AOIMWENC, TTOL OXETICOVTAI PUE LYWNAO TTPOPAEYLIOVWOES KAl
O&EISWTIKO TTEQIRAANOV. SNPs 0TO Xpwu. 2932-933 +896 A>G (rs4986790) and
+1196 (rs4986791), Asp299Gly, Thr39%lle, vTTEPLBUICH TOL CNUIATOSOTIKOL
povotatioL TLR, oxetiCovTal pe SIAPOPES XPOVIEC PAEYLOVRSEEIC KATAOTAOEIC

X Kapkivo, IONE.

Norde et al., Nutrition, 2016
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4 Table 4. OR (95%(CT1) for INF cluster at upper 50th percentile of plasma FA, stratified by TLR4
5  SNP genotypes.

Plasma FA
(%)

rs 5030728

rsl1 1536889

GG
(n=12T)

GA+AA
(m=135)

GG

(n=212)

GC+CC
(n=50)

14:0
16:0
16:1 n-7
18:0
18:1
18:2 n-6
18:3 n-3
20:3 n-6
AA
EPA
DPA
DHA
SFA
MUFA
PUFA
n-3 HUFA
n-6

n-3

n-6/n-3

SCD-16
SCD-18
D5D
D6D

1.35 (0.6-3.03)
1.13 (0.51-2.5)
0.78 (0.33-1.83)
0.76 (0.34-1.68)
0.82 (0.35-1.91)
2.14(0.9-5.08)
2.09(0.91-4.8)
1.53 (0.69-3.41)
0.47 (0.21-1.08)
0.57 (0.24-1.36)
1O (0.48-2.4)
1.16 (0.47-2.82)
0.34 (0.38-1.86)
0.79 (0.34-1.86)
1.21 (0.53-2.75)
0.97 (0.4-2.35)
1.09 (0.48-2.46)
0.52 (0.22-1.26)
2.40 (0.95-6.04)
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)

0.91 (0.42-1.98)
1.75 (D.83-3.71)
1.37 (0.62-3.04)
0.62 (0.29-1.32)
1.14 (0.52-2.5)
0.78 (0.36-1.68)
0.90 (0.43-1.9)
0.89 (0.42-1.91)
0.61 (0.29-1.29)
0.83 (0.38-1.83)
0.50 (0.23-1.11)
0.36 (0.16-0.79)
1.49 (0.71-3.13)
1.33 (0.6-2.94)
0.66 (0.3-1.45)
0.44 (0.21-0.95)
0.50 (0.23-1.13)
0.45 (0.21-0.96)
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

L.17(0.64-2.13)
1.33 (0.74-2.38)
1.00 (0.53-1.87)
0.80 (0.44-1.46)
0.86 (0.46-1.6)
1.56 (0.83-2.92)
1.52 (0.84-2.74)
112 (0.61-2.04)
0.48 (0.26-0.87)
0.67 (0.36-1.26)
0.77 (0.42-1.42)
0.52 (0.28-0.96)
1.12 (0.63-2.01)
0.91 (0.48-1.71)
0.94 (0.52-1.73)
0.67 (0.37-1.23)
0.94 (0.51-1.73)
0.54 (0.29-0.9%)
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)

0.76 (0.15-4)
1.23 (0.28-5.39)
0.64 (0.13-3.21)
0.29 (0.05-1.55)

2.73(0.53-14.01)
0.39(0.09-1.78)
(.42 (0.09-2.04)
211 (0.45-9.87)
1.75(0.35-8.8)
0.59 (D.14-2.55)
0.66 (0.13-3.46)
1.47 (0.3-7.25)
0.93 (0.21-4.22)
2.96(0.57-15.36)
0.93 (0.21-4.18)
0.35 (0.06-1.96)
0.19 (0.03-1.08)
0.19 (0.03-1.45)
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)

0.760
0.24%

0.491
0.746

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

Batry acid. P inter

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

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

ANNAETTIOpAON YOVISIWV-01OTPOPNSC OTN PAEYUOVN
(1)

1102 evNAIKOI QVTEEG KAl YOVAIKES

12 FAs, GC

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

Cluster analysis, 11 pAeypovawéelc beikteg, INF, non-INF
Multiple logistic regression, odds ratio, aAAnAemmidpaon
pueETagL SNP kail emmireda FA, emmnpeadel mBavotNTa va
avnkeig otny ouada INF cluster

rs11536889 SNP, peiwpévn avaoToArn amo miRNA-642,
ETTOMEVAC avéaveTal TLR4 oTn pepPpavn Twv
HOoVOTTLPNV®YV, LWNAO AA/EPA onuaivel XapunAoTepo EPA
oTn yepPpavn, EPA avacTteAlel To TLR4 povorar,
LTTOOTPWUA OTA AVTIPAEYHOVRSEN EIKOCAVOEISN

GC+CC emm@@eAovvTal ammo xaunho AA/EPA

Norde et al., Nutrition, 2016
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Table 2 | Gene—environment studies of diet in 1BD

Dietary
exposure(s)
Dietary
n-6:n-3 fatty
acid intake
ratio

Lietary
potassium
and sodium
intake

Total dietary
intakes of
iron, haem
iron and red
meat

Dietary
n-3:n-6 fatty
acid ratio

CDy, 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

Genetic Outcome(s)

wvariant(s)

15 5MPs CcD
in 3 PUFA
metabolism

genes (FAD51,
FADSZ and

CYP4F3)

genes (JAKZ,
5TAT3, CCR8,
IL21,1L10 and
IL23R)

180 GWAS-
identified CD
and UC risk
variants

CDand UC

& 5MNPsin CDand UC
3 PUFRA

metabolism

genes (FAD51,

FADSZ and

CYP4F3)

Population and design

* Case—control study

* 182 newly diagnosed
paediatric patients
with CD matched to
250 controls

study among women
enrolled in the NHS
and NHSII

169 individuals with CD
matched to 740 control
participants and 202
individuals with UC
matched to 740 control
participants

Mested case—control
study among women
enrolled in the MHS
and NH5II

169 individuals with CD
matched to 740 control
participants and 202
individuals with UC
matched to 740 control

Mested case—control
study among women
enrolled in the MHS
and NH5II

101 individuals

with CD and 139
individuals with UC
matched to 495 control
participants

Key findings®

= Statistically significant interactions involbving & of the
candidate SNPs and the n-6:n-3 fatty acid ratio (F, ...
for all comparisons)

* Higher n-6:n-3 ratio was associated with an increased risk of CD
among children with the GG genotype at rs1290617 in CYP4F3
(OR 2.91, 95% C10.90-9.39), but not among those with the TT
genotype (OR 0.92,95% Cl 0.44-1.89; P, =0.04)

=0.04

il

e association between dietary potassium intake and ri

was modified by the rsTE57746 variant in IL21 (P, . ... = 0.004)
= Among women with the GG genotype in IL21, increasing

potassium intake was associated with a higher risk of CD (OR

1.58, 95% C11.15-2.16 per 200 myg increase in potassium intake)
* By contrast, increasing potassium intake was associated with a

lower risk of CD among those with the AA genotype in IL21

{OR 0.90, 95% Cl 0.52-0.98)

= Statistically significant interaction between haem iron intake
and the UC risk variant rs1801274in FCGR2ZA (P =7x107)

* Among women with the GG genotype in FCORZA, increasing
haem iron intake was associated with a substantially lower risk
of UC{OR 0.11, 95% C1 0.03-0.37 for each 1 g increase in haem
iron intake)

= Among women with the TT genotype in FCOGRZA, increasing
haem iron intake was associated with an almaost threefold higher

risk of UC (OR 2.76, 95% Cl 1.02-7.48)

* The association between n-3:n-6 PUFA intake ratio and UC was
madified by the rs4646904 SNP in CYP4F3 (P, =0.049)

= A high (greater than or equal to the median) n-3:n-6 intake ratio
was associated with a lower risk of UC among women with the
GG or AC genotypes in CYP4F3 (OR 0.57,95% Cl 0.32-0.99),
but not among those with the AA genotype (OR 0.95,95% Cl
0.47-1.93)

nucleatide polymorphism; T,17. T helper 17; UC ulcerative colitis. “Estimates are from multivariable-adjusted models. P, ... refers to the multiplicative

interaction between the dieta

exposure and the genetic variant of interest.

no “one size fits all” diet oTIC
|ONE

H ueAETN TV AAANAETIS AT EWY
yovidicv-6ilatpopng oTIG IONE
UTTOPEI VO CLUPAAAEI OTNV
£€Nynon TNG TTOIKINOUOPPIAC TTOL
TTAPATNEEITAl OTNV ATTOKPION OTO

PAYNTO O ALTOLS TOLC AOBEVEIC

Khali.i et al., Gastroenterology & Hepatology, 2018,
Laing et al., Nutrients, 2019
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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) 'l O 'l C D '| 39 UC 495 Con-l-rols
’ ’ .

CYP4F3
154646904 (GG/AG, AA) 66/282 0.92 (0.50-1.70) 351212 173 (0.77-3.88) FFQ: -rrpoo-)\nwn 6|O|TnT|KOU )\ITTOUQ
151290617 (GG/GT-TT) 43/192 1.43 (0.67-3.03) 74/270 0.99 (0.51-1.91)

153794987 (GG/GA-AA) 70/334 1.03 (0.58-1.83) 27/128 177 (0.66-4.76) ;
152683037 (TT/AT-AA) 70/318 1.20 (0.68-2.11) 27/144 0.96 (0.35-2.63) rOVOTL)TIT]OT] 8 SNPs (4 CYP4F3, 2

FADSI
15174561 (TT/CT-CC) 60/292 1.02 (0.55-1.89) 37/170 1.21 (0.54-2.68) )

15174556 (TT/CT-TT) 31/151 1.58 (0.63-3.96) 66/311 1.00 (0.56-1.80) FADS] ' 2FADS2

FADS2

r$3834458 (TT-T -) 61/270 1.28 (0.69-2.36) 36/192 0.93 (0.41-2.13) Logisﬂc regresgion models interaction

13174575 (CC/CG-GQG) 38/197 1.83 (0.82-4.10) 59/265 0.82 (0.44-1.55)

genotype, n3:né6 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:né PUFA intake, reduced

154646904 (GG/AG, AA) 84/282 0.57 (0.32-0.99) 0.95 (0.47-1.93)

o G/ 1Y N Y [ e ., LT :

153794987 (GG/GA-AA) 91/334 0.56 (0.33 0.75 (0.31-1.81) ”Sk Of UC' GG/AG genOType CYP4F3
152683037 (TT/AT-AA) 84/318 0.67 (0.39 0.57 (0.24-1.33)

(OR 0.57, 95% Cl, 0.32-0.99) but not
15174561 (TT/CT-CC) 79/292 0.64 (0.36 0.56 (0.26-1.21)
15174556 (TT/CT-TT) 36/151 0.46 (0.19 0.69 (0.40-1.18)

FADS2
153834458 (TT/-T -) 70/270 0.70 (0.38 0.48 (0.23-0.96)
15174575 (CC/CG-GG) 46/197 0.74 (0.34 0.61 (0.35-1.07)

U NANTLW ] B

those with the AA genotype

All odds ratio are for intake > median versus intake < median. AnOnthkriShﬂOﬂ e.l_ Ol L |nﬂ0m BOW6| DiS, 20] 7




AAANAETTIONAON YOVIOIWV-OIATOOPNC-TTEQIPAAAOVTOC
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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

RA cases « AvLENUEVO pioko ot PapeEic
SNP risk allele Salt SNP Overall cases ACPA-positive cases ACPA-negative cases ACPA-positivity OR (95% CI)

rs12663728_G m 74 (66.7) 37 (33.3) 1.0 ref KCHTVIO'TS'ZQ ME ULUF])\f]
161 (70.6) 67 (29.4) 11(0.7 to 1.8)

37 (60.7 24 (39.4) 0.7(0.41t01.5 Trpéo)\r]tpn AAQTIOU.

110 (77.5) 32 (22.5) 1.6 (0.9 to 2.8)

AP (95% CI), p values
1s9402571_C 74 (66.7) 37 (33.3)
163 (70.9) 67 (29.1) 1.2(0.7 to 1.9)
37 (60.7) 24 (39.3) 0.7 (0.4 to 1.5)
108 (77.1) 32 (22.9) 1.6 (0.9 to 2.8)
AP (95% CI), p values =06 (=1.5to0 0.3), 0.2
11057293 _A 77 (63.1) 45 (36.9) 1.0 ref
216 (73.5) 78 (26.5) 1.5 (0.9 to 2.4)
34 (68.0) 16 (32.0) 1.3 (0.6 to 2.6)
i e R + exposed, YETPIA PE LYNAN KATAVAAWON
AP (95% CI), p values =01 (=1.0to 0.7), 0.8
rs4896036_A 41 (65.1) 22 (34.9) 1.0 ref AAATIOV, POPEIC AAANAOUOPPOL KIVELVOL
91 (74.6) 31 (25.4) 1.4 (0.7 to 2.8) , : ]
70 (64.2) 39 (35.8) 0.9 (0.5 to 1.7) - unexposed, xaunAn mpocAnWwn aAdTIoOV,
180 (72.6) 68 (27.4) 1.3(0.7 to 2.3) ;
AP (95% CI), p values 0.0 (=0.7 to 0.7), 1.0 MR DERS
159493883 _G 58 (60.4) 38 (39.6) 1.0 ref
139 (72.8) 52 (27.2) 1.1 (0.7 to 1.7)
53 (69.7) 23 (30.3) 1.1 (0.6 to 1.9)
132 (73.7) 47 (26.3) 1.2 (0.8 to 1.9)

AP (95% CI), p values ~0.1 (=0.8 to 0.6), 0.7 Jiang et al., Ann Rheum Dis, 2016
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®Low-PRS w»wMedium-PRS »High-PRS

p < 0.001

Low-EER High-EER

uLow-PRS =Medium-PRS =High-PRS
p<0.001

Park, Diagnostics, 2022

ELow-PRS = Medium-PRS = High-PRS

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.

p < 0.001

High protein ®

Moderate fat 7
Low alcohol
High alcohol 8
Low WSsD
High WsD*
Low PBED
High PBD 10
Low EMD
High RMD 11
Low exercise
High exercise N
Non-smoker
Smoker + former smoker

Low-CHO High-CHO

SLow-PRS ©"Medium-PRS ©High-PRS

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)

2.019 (1.315~3.100)
1.865 (1.474-2.360)
1.333 (0.603~2.948)
1.742 (1.249-2.430)
1.949 {1.413~2.650)
2.244 (1.478-3.409)
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)
1.721 {1.363~2.174)

High-PRS

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

3.385 (2.217~5.168)

3.641 (2.168-6.117)
4.011 (2.948-5.459)
2.403 (0.907~6.366)
4,127 (2.784~6.116)
3.776 (2.361~6.039)
4,103 (2.362-7.128)
3.855 (2.698~5.508)
3.817 (2.350~6.198)
4.015 (2.741-5.881)
4.633 (3.167~6.778)
2,904 (1.B20-4.635)
4.583 (3.349-4.270)
3.719 (2.735~5.056)

PRS-MNutrient Interaction
p-Value

0.0420
0.0207
0.0304
0.5343
0.0591
01367

0.1207

! 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,fda}r alcohol,
11 Western-style diet (WSD), plant-based diet (PBD), and rice-main diet (RMD), respectively, and ' 150 min
maoderate exercise per week.

Low-fat Highfat

Low-Protein High-Protein

#Low-PRS »Medium-PRS ©“High-PRS i .
mLow-PRS  »Medium-PRS = High-PRS

P = 0.0 p<0.0M1

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

YWnAn evepyela, XaunAn TewTeivn, bWNAO PRS, bwnAn emmimteoon OA

High-WSD High-alcohol
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Normal Liver

Cirrhosis Hepatocellular

: carcinoma

YLOOWEELON TPIYALKEPISIY NTTAP

Ox1 GAAn aimioAoyia, 1 >20 g ethanol per day yvvaikeg, >30 g ethanol per day avipeg

EmmoAaocuog: 20-29% mAayKOOHIOL YEVIKOD TTANOLOHOD, 17-46% ALTIKES KOIVWVIES

Emimteoon: 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

29

Genetic and epigenetic factors
TAdipose tissue

Adipokines . Adi sfunction
e il Dietary factors

T serum cholesterol Obesity

TLipolysis >
poYy T serum FFAs _

Insulin resistance

Gut
microbiome”’

4

TLPS
T permeability

(Inflammasome)

Multiple Parallel Hit Theory - 3 - Buzzetti et al., 2016



Aldyveoon

Osparmeia

“Gold standard method'’ = Biowia + AAN\aycg lifestyle (Siaxeipion Papoug,

U/S, MRI
Hadi et al., 2018, Paylides et al., 2016,
Vuppalanchi et al/

v

No evidence of Mild Moderate High
fibro-inflammation fibro-inflammation fibro-inflammation fibro-inflammation

score, cT1, hepatic iron, % fat)

cll=631ms cl1l=850ms cT1=925ms

Normal reference
range (£794ms)

LiverMultiscan: iveoon, oteatwon (LIF

aoknon, avtio&ebwTikA)
* Insulin sensitizing agents (i.e
metformin and pioglitazone)

« LTATIVEG

T1-relaxation time—-> avraAhayn evépyeaag peralv
VEPOUL KAl YOP® I0TWY, S10pBwaon yia ciénpeo.

YPnAN  emavaAnyiuoTnNTa,  KAA  OLOXETION  ME
IOTOAOYIKOLG SEIKTEG.




ATTOENPAUEVO PNTIVGSEC EKKPIUA TTOL PEEl ATTO TOV

KOPUO Kal Ta KAadia tou Pistacia lentiscus, ¢vag

QEIBAANC  BApvVog, KOIVOC  OTNV  AVATOAIKN

/!(acc')yalo. Var. Chia, NA Xio.

ATTOTEAEITAI ATTO:

TpireptTevika ofta (i.e. mastihadienonic,

isomastinadienonic, moronic,
Moronic acid oleanonic acid)

To moAvpepég 1,4-poly-p-myrcene

Oleanonic/Acid

Mastihadienonic : : . : :
e AIBepaIo eAalo (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




Xnuéelo-

TTPOCTATELTIKEG
(lneovascularization,
tumor size and
metastatic potential)

AvTI-

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

AVTIOEEISWTIKEG
/Kapélompoorta

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

BiIOAOYIKEG
1I610TNTES TNG
MaorTixag Xiov

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
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e H mpwTn peEAETN TNG dpaocnc TS MaorTixag Xiov otnv NAFLD
XPNOIUOTIOIVTAC OMICS TTPOCEYYIOCEIC YIA VA ATTOKAALWEN TTOAVO
AVTIPAEYHOVWEN POAO TG OTN VOOO

H &iaAevkavon TwV  pNXaviopwy 6paocng TnNS MaoTixag oTn

PAEYUOVI KOBWGES KAl KATA TTOOOV N YEVETIKN TTOIKINOUOO®Ia UTTOPEI Va

SlapecoAaPnoel otn §paocn TNG




MARIE CURIE ACTIONS

MAST4 /
HEALTH

e SR © fempeiegs  Kemipoomodaowos

confrolled KAIvikn peAetn Hrratotolikny  aywyr, GANeG  NTTATIKEC
vOool

AVTOEC KAl YOVAIKES

= 13 ouvvepyareg, 8 xwpeg (Bosnia, France, Germany, Greece,
ATTOPPLOUICTOG s1apNTNG,

ltaly, Serbia, Spain, United Kingdom) 18-67 €1n e BOTEEAIE, SUETTLIT vEee

= 3 KAIVIKG kévTpa (Greece, ltaly and Serbia) AMI>30 kg/m? Kataxpnon aAKooA

NAFLD/NASH
MéTpla €dG coPapn ivewon pe pacn LIF
NCT03135873). (Perspectum Ltd, UK)

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

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

AVTIOEEISWTIKA, TTPORIOTIKG, avTificoon 3
= verum and placebo mmavopoioTuTTa OPpYAvOANTITIKA. MAVEG TTPIV N KAl KATA Tn SIdpkKea TNG

TapeUPaAong
= Tuxalomoinon He £181KO AOYIOHIKO

MpwTeLOV KATAANKTIKO ONUEIO

BeATicoon I0TOTTaBOAOYIAG NTTATOC OTTWG ATroTuTTvETAl o€ LIF, CT1

AgvTepEbOVTA

AANQYEG o AME, NitTiSia, NTTaTIKA €vLUA, IVOOLAIVOAVTIOTACN, METAROADUIKO TIPOPIA, PAEYLOVWEEIG SEIKTES, MIKOOPIWUA, ETTIVEVETIKEG

TOOTTIOTTOINCEIG, AAANAETIOOATEIS YEVETIKOL TTOOMIA PE KATAVAADON MaoTiXag



MagNA Pure LC DNA isolation
kit Il

Library preparation of V3-V4
region of 16S rRNA
Sequencing in lllumina MiSeq
platform

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

WAL

MagMAX™ mirVana™ Total RNA Isolation Kit

Tagman Advanced miRNA assays
StepOnePlus™ Real-Time PCR System
ExpressionSuite™ Software

Biochip (9x9 mm)

\

A ‘i S S ok SR Sl \ L= Liquid Chromatography-High Resolution
Simulf@ngous quantitative detection of multiple | — -
analyi@s fflom a single sample - Arr/:(e]:fjtsazleocr:i(z:?ew [ECAHRMS) Dased
Cytok \\ Alray of discrete regions of immobilised ; ' Acquity® UPLC Systern (Waters)
antibodligs Specific to different cytokines _ LT(}qOréiTro ®XLyh e :
Sandwid emiluminescent immunoassay spec’rrome’rZrequigped with an ES|

source (Thermo Scientific).




AlepevvNON AAANAETTIOPATEWY
MaoTixac-leveTiKoL
Upoﬁdepou

4

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.vp2.webm

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

Scientific).

[lovoTuTTnOon otnVv TTAaTt@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)

l

Randomized (n=98)

Analysed (n=87)

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

l

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




Baseline Characteristics
Age (years)
Sex (M/F)
Centre (GR/IT/SR)
Statin (Y/N)
T2D (Y/N)
Total Physical Activity Score
Smoking (Never/Ex/Current)

BMI (kg/m?)
Glucose (mg/dl)
120 min-OGTT glucose (mg/dL)

Insulin (pU/mL)
HOMA_IR
FINDRISK _score
TC (mg/dL)

LDL (mg/dL)
Triglycerides (mg/dl)
HDL(mg/dL)

ALT (IU/L)

AST (IU/L)
AST/ALT
Y-GT (U/L)
NFS_score
NASH_score
LIF
Hepatic_Iron (mg/g)
cT1 (ms)

PDFF (%)

All
Mean (SD) or n
48.83 (9.36)
68/30
38/30/30
12/86
4/94
3622.17 (5128.18)
51/25/21

34.44 (4.41)
102.44 (15.64)
131.57 (47.47)

18.94 (9.79)
4.88 (2.6)
13.67 (3.77)
201.75 (37.43)
127.14 (34.64)
148.21 (65.08)
44.49 (10.35)
37.78 (20.45)
25.29 (11.12)
0.74 (0.24)
55.12 (60.22)
-1.97 (1.39)
-1.24 (0.94)
2.26 (0.62)
1.25 (0.22)
878.36 (79.49)
16.47 (11.98)

n
57
57
57
57
57
52

56

57
53
47

54
51
56
57
56
57
57
56
56
56
57
57
50
85
57
55

Placebo
Mean (SD) or n
48.95 (9.04)
42/15
23/17/17
8/49
2/55
3536.78 (5345.85)
28/14/14

34.66 (5.05)
102.89 (14.38)
126.88 (41.86)

18.63 (10.46)
483 (2.69)
13.32 (3.69)
202.91 (37.61)
129.69 (37.31)
141.96 59.35)
44.31 (9.91)
36.7 (21.67)
24.39 (11.72)
0.74 (0.25)
49.63 (54.97)
201 (1.53)
-1.32(0.94)
2.25 (0.68)
1.24 (0.24)
879.88 (92.12)
16.09 (13.31)

n
41
41
41
41
41
39

41

41
40
40

40
39
40
41
41
41
41
39
39
39
40
40
38
40
41
40
39

Mastiha

Mean (SD) orn

48.66 (9.89)
26/15
15/13/13
4/37
2/39

Pvalue*

0.929%
0.386
0.931
0.636
1.000

3736.04 (4889.48) 0.921

23/11/7

34.14 (3.38)
101.84 (17.33)
137.08 (53.33)

19.38 (8.92)
4.95 (2.52)
14.15 (3.89)
200.14 (37.59)
123.65 (30.75)
156.91 (72.15)
44.75 (11.04)
39.33 (18.71)
26.59 (10.19)
0.74 (0.22)
62.95 (66.94)
1191 (1.2)
-1.14 (0.94)
2.29 (0.55)
1.26 (0.2)
876.26 (58.93)
17.02 (9.87)

0,642

0.513
0.893
0.260

0.586
0.654
0.217
0.528
0.276
0.331
0.980
0.253
0.198
0.477
0.305
0.713
0.218
0.667
0.451
0.876
0.547

Baseline characteristics
(anthropometrics,
biochemical, inflammatory

biomarkers)

A | Placebo | ______ Masftiha __

Baseline Mean (SD) orn Mean (SD) orn Mean (SD) orn  Pvalue
Characteristics

MAST4HEALTH

Results are presented as mean (SD) for continuous variables and
counts for categorical ones. *P value for the difference between
Placebo and Mastiha groups was assessed with ANCOVA (adjusted
for age, sex and centre) for the continuous variables and with Chi-
square for the categorical ones. $ Adjusted only for sex and-centre.

Al __ f__ __[___1\

0.193 (0.185)
0.964 (0.521)
1.97 (1.712)
1.624 (0.539)
1.851 (1.324)
9.095 (5.934)
0.771 (0.471)
0.373 (0.425)

0.155 (0.143)
0.883 (0.388)
1.636 (1.55)
1.531 (0.377)
1.915 (1.4)
8.39 (5.128)
0.732 (0.459)
0.321 (0.322)

0.246 (0.223)
1.079 (0.654)
2.402 (1.832)
1.75 (0.688)
1.764 (1.224)
10.04 (6.822)
0.825 (0.488)
0.443 (0.528)

0,024
0.128
0,011
0,043
0,472
0,092
0.166
0,055




Baseline Characteristics

C10H150

MASTAHEALTH

40 C9H100

Phenylpropane
Steroid_mz427.2152
Styrene
Cholic_acid
Deoxycholic_acid

Baseline

Dihydroxyandrosterone_sulfate

Dopamine_quinone

LysoPC_16.1
LysoPC_18.1
LysoPE_16.0
LysoPE_18.1

Triterpenic_acid_sulfate_metabolite

n
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88
88

All
Mean (SD) orn
192074.36 (247931.69)
486394.44 (1521151.33)
18905.89 (64148.66)
159380.24 (255183.09)
1502212.47 (4316970.11)
617904.94 (688237.83)
246974.33 (467998.59)
213881.15 (693274.33)
308991.36 (367277.72)
1459520.57 (2438767.71)
71915.4 (371463.4)
8394.48 (33462.86)
753394.94 (343580.71)
3656793.49 (1206078.44)
9331712 (3053926.62)
16981807.71 (5729375.31)

52
52
52
52
52
52

Placebo
Mean (SD) or n
206672.58 (293913.2)
602560.78 (1863991.12)
22136.45 (80053.64)
146411.02 (227981.11)
1779871.66 (5153529.5)
519543.66 (419588.39)
197966.4 (264617.26)
122826.78 (706402.36)
229039.39 (185502.19)
1655427.07 (2959682.02)
89264.31 (471004.76)
5581.61 (22895.2)
732603.96 (338020.63)
3692520.09 (1301857.14)
9195439.89 (3344008.26)
16404241.11 (4830075.41)

Mastiha
Mean (SD) orn
170988.05 (161703.31)
318598.61 (799937.41)
14239.53 (29201.26)
178113.56 (292436.9)
1101149.19 (2710035.98)
759982.36 (941136.64)
317763.56 (658538.29)
345404.12 (661419.79)
424477 .55 (511808.71)
1176544.52 (1371298.72)
46855.87 (136520.23)
12457.53 (44619)
783426.36 (354080.27)
3605188.39 (1068426.3)
9528549.49 (2611733.3)
17816070.59 (6810970.82)

Pvalue
0,950
0,688
0,999
0,931
0,662
0,321
0,861
0,018
0,095
0,879
0,898
0,212
0,537
0,837
0,527
0,360

LysoPE_20.0 88
LysoPE_22.7 88
Phenol_sulfate 88
Phenylsulfate 88
Pregnenolone_sulfate 88
Sulfoglycolithocholate 88
Testosterone_sulfate 88

28552960.96 (10553176.65) 52
4237998.54 (1549242.15) 52
1370588.18 (1937642.12) 52

73846.03 (190383.34) 52
824906.36 (695282.17) 52
533994.96 (1051759.15) 52

72925284.09 (41858245.68) 52

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

223.92 (102.35) 51 212.2 (89.53) 38 239.65 (116.79) 0,107
Flavonifractor 0.00152 (0.00255) 51 0.00196 (0.0031) 38 0.00092 (0.0013¢) 0,022
Bacteroides 0.16462 (0.10801) 51 0.16018 (0.09685) 38 0.17058 (0.12251) 0,732

Dorea 0.00312 (0.0029) 51 0.00316 (0.00321) 38 0.00306 (0.00247) 0,857
Enterobacteraceae 0.00664 (0.01942) 51 0.005 (0.01606) 38 0.00884 (0.02323) 0,272
Rikenellaceae 0.01161 (0.00922) 51 0.01063 (0.00939) 38 0.01292 (0.00895) 0,304
Coprobacter 0.0004 (0.00071) 51 0.00045 (0.00078) 38 0.00034 (0.00061) 0,419
Ruminococcaceae UCG-014 0.01368 (0.02933) 51 0.00852 (0.02045) 38 0.02061 (0.03734) 0,036
Prevotella 9 0.01903 (0.03987) 51 0.01587 (0.03763) 38 0.02327 (0.04284) 0,392
Veillonella 0.00192 (0.00864) 51 0.0028 (0.0113) 38 0.00073 (0.00153) 0,329
Faecalibacterium 0.1363 (0.07717) 51 0.14211 (0.08023) 38 0.12849 (0.07319) 0,471
Fusobacterium 0.00028 (0.00123) 51 0.00048 (0.0016) 38 0.00002 (0.00006) 0,054

27984881.42 (10496833.27)
431607513 (1530816.39)
1301249.23 (1634780.15)

44374.66 (78709.76)
753941.91 (603982.66)
369654.12 (403232.61)

71411057.69 (41615692.76)

29373520.3 (10728826.62) 0,588
4125221.25 (1590372.41) 0,436
1470744.43 (2328266.11) 0,709
116415.78 (279132.61) 0,180
927410.56 (807334.79) 0,100
771376.16 (1553923.48) 0,201
75112500 (42700684.8) 0.335

Baseline Characteristics

Shannon microbiota diversity index 89
Chaol microbiota richness index

Results are presented as mean (SD) for continuous
variables and counts for categorical ones. *P value for
the difference between Placebo and Mastiha groups
was assessed with ANCOVA (adjusted for age, sex and
centre) for the continuous variables and with Chi-square
for the categorical ones.
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End of trial comparisons between the Mastiha vs. the Placebo Group

(adjusted for baseline,sexage,centre) Entineda perd tnv noapépupacn petafd twv Vo
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Placebo Post-treatment
differences in
relation to the
Mastiha group

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

Placebo Post-treatment
differences in relation to
& g the Mastiha group
Voa v n Mean(SD) n Mean (SD) Beta (SE)
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End of trial variables measuremenis Placebo Post-treatment differences in
relation to the Mastiha group

n  Mean (SD) n  Mean (SD) Beta (SE) Pvalue
BMI (kg/mz) 52 34.43 (5.81) 35 33.54(3.54) -0.662 (0.328) 0,047
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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).




B ol bl Oampingons betwisin he Maktha vi. [he Pladabs Group el tril myuinigons Debwisin [ Mastha vi. the Placebs Group
[adprstnd fior baneiea s g oenine BMI) (fusting for baselng so age cening BMI changes)

H emidpaon oto AMI XOveTal PETA ATTO

S10pBwWON YIa EVEQYEIAKN TTOOTANYN

(Figure 3.5C) kai ¢pLOIKN

SpaoTtnpiotnta(Figure 3.5D)
LysoPC 18:1, (P value=0.030), and LysoPE

18:1, P value=0.015), YoTav yiverai

S10pOwWON YIa PLAO, NAIKKIA, KEVTPO

Bl ol bl Oampingons betwisin he Maktng vi. [he Pladabs Group IEnd ol tial comparions bitwisis [he Maitifa vi. the Paciba Gedup
[ adpssiod for basolrg s ago conine Kcal changes| [adpated lor basobre son ago conine piyscal scivity)

UEAETNG KAl evepYEIaKN TToooAnwn (Figure
3.5C).
XoAlka o&ea ¥ 51000waon yia pLAO, NAKKIC,

KEVTOO WEAETNG KAl pLOIKN 6paCTNPIOTNTA
(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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; : . relation to the relation to the
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- n Mean n Mean Beta(SE) Pvalue n Mean n  Mean Beta (SE) Pvalue
(SD) (SD) (SD) (SD)
fa@ 30 -1.79 20 10.19 12.696 0,487 13 2202 11 -29.61 -58.488 0,034
1 (58.48) (63.34 (18.118) (71.13) (57.86) (25.586)
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0 ploko yla KAWLIKA yeyovota oTo Amap pakpompoBeopa avéavel ota c¢T1 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. KataBoAlopog quercetin, dAofovoeldeg e avtlofElOWTIKEG Kal avTlPAeyUOVWOELG LOLOTNTEG,

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

V¥V LysoPCs, LysoPEs. auv€avovtal o ofeldbwon Amatog, yvwotéC avuhudatpikeg 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]
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NAFLD

ALL

[
cT1<868,6 ms

/

cT1>868,6 ms

i

ALL

\

cT1<868,6 ms

Placebo (N=40)

"Nastiha (N=27)

Placebo (N=24)

Mastiha (N=10)

Placebo (N=14)
Mastiha (N=17)/

Placebo (N=40)

|¢astiha (N=27)/

Placebo (N=24)

uye / Mastiha (N=10)

cT1>868,6 ms

AN

ALL

\N /[

cT1<868,6 ms

\ W\

cT1>868,6 ms

\\A

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)

miR-16

baseline (pg/mL)

Mean (SD)
1.706 (1.465)
1.485 (1.128)
1.448 (1.23)

1405 (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 P
0.648 0.550
0.506 0.709

0.481 0.346
Differences between the groups in the degree of changes
pb P
0.804 0.754

0.506 0.729

0.975 0.620

Differences between the groups in the degree of changes

pb P

(repeated mea

? p-value for t \\. ect (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.




NAFLD 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) P2 pb Pe
cT1<868,6 ms Placebo (N=24) 0.258 (0.323) 0.116 (0.123) 0.054 0.726 0.581
\\l / /Mastiha (N=10) 0.262 (0.121) 0.179 (0.284) 0.462
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MiR-155 in NAFLD: B, Th cell Siapopotoinon [Gracias et al., 2013].
Avaveral oge NMTATOKLTTAPA KAl ATTAP, HEIOVETAlI OTNV KLKAOPOPIa
[Blaya et al., 2019], euttAékeTal oTN ANITTOYEVEDN HECG EPLBRIoONG liver X
receptor (LXR) a-dependent adipogenic signaling pathways [Huang
et al., 2019].

LXR evepyotroinon/avacToAn=> REATIOVEI PAEYUOVI KAl OTEATWON.
duoika mpoiovra (resveratrol, quercetin, UA) evepyottoinon r avaoToAn
avaloya pe o ikpotrepiBaiAov [Ni et al., 2019]. LXR ekppaon # NTTaTiKN
pAeyuovn [Ahn et al., 2014]. MaoTixa pLBUICTIKO POAO UOVO O¢€ N
TTOOXWPENHEVN PAEYUOV).

Srebp-lc
Fasn —— de nove lipogenesis

|

Hepatic steatosis

Reduce hepatic FC

LXR inhibition |

16 — Liver fibrosis & inflammation

mp
1112b
Collagen deposition

/ [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).

L]

0 2 56 : 403

0651127 penctpoes.

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.
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come ariant boordinates e er o ierastion Infersston Interas o T e DOPEIG TOL ETTIKOATOLS AAANAOUOPPOL
Gpx rs‘ED?-’-Q‘E 9‘:_232?.*_‘5‘35 c.le;r A4 “.BCQ 0.264 1.39E-09 077 100 MLLT3 YIQ TO EKdOTOTE YSV&TIK(') T(')'I'I'O oTnVv
Gpx rs2001809 2147831199 T/C 84 -1.849 0.322 9.14E-09 072 085 LSS
[~ HB 112211604 B:166671763 T =73 1,000 0001 1.0/E-08 WX R e = A— , \ \ ,
He 151548454  16:28043772 G/A 84 -1.724 0.313 3.55E-08 061 083 GSGIL O|JCI6O TTOL TTNEE MACTIXA £XOLV
TAS rs1878686 4168472370 AC a3 -1.530 0.268 1.15E-08 056 086 SPOCK3
IL-6 rs13173271  5:135575204 Gi/A 84 -1.556 0.270 7.84E-09 060 099 TRACY 0 J J J
T-ﬁ red731418 7127845936 GG 84 -1.676 0.305 3.?'3!3-08 073 088 MRIZ9-1/ an)\OTng r] XOUHAOTEQO 8”'”860 TOU
LEF
IL-6 Gene rsOB51127  1:230754222 G/A 83 -1.495 0.263 1.40E-08 065 085 C0G2 - i - :
116 cene. KABE SeiKTN YETA TNV TTAPEUPAON O¢€
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 rs1560204 11:44522418 C/G 83 501 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 ESR1 8)\0000\/ CI)\)\I’])\O}JOD(PO.
IL-10 rs8021068 14:25109630 CiT 83 1.483 0.270 3.85E-08 060 1.00 GIMB
*Chromosome: Position (hg13), “Reference allele fequency, SE'?JEI.'..'!.E fion qudlity.
Bold values denote significant results at the muliiple testing threshold
A, Soxipomeamcn B o psrimanons C o pumaman « LSS: lanosterol synthase (1° otdbio BioocbvBecng xoAnoTePOANG), ofels. oTpeg avfavel
| 10 LSS, 152001809 oxeTideTal pe Peiwpévn ékpoaon LSS, Mastiha + T allele rs2001809
; ‘ 2 ‘ i L lllll 1 I velwpévn Gpx evepyoTnta (antioxidant enzyme)
(I i . == 1 - « TRPC7: major allele of rs13173271 oxetileTal pe peicdpévn ékppaon Tov TGFBI oTo Amrap
' | (kwdikotTolel yia transforming growth factor-beta-induced protein, oxetidetal pe
n“‘”:‘“ - . mw"‘“‘:.g : . W i Kioppwon kal NAFLD), Mastiha + maijor allele of rs13173271 xaunAoTepn IL-6,
| [ - | * MIR129-1/LEP: miR-129-5p (franscribed by MIR129-1) kaTaoTEAAEI PAEYUOVA KAl iVeoNn
J i : oT1o NTmap, Mastiha+ G allele rs4731418, xaunAotepn IL-6
1 5 == | ‘ £= « GIMB: C allele rs8021058, oxeTileTal pe avinuévn ekppacn Touv GZMB (granzyme

subfamily of proteins), mapayeral amo NK kai Tc, maxOoapKa TTOVTIKIA TALTOXPOVN
avénon GZMB, IL-10, mBavo koivo povottaTt pubuiong, Mastiha + C allele rs8021058
avfnuévn IL-10 (avTipAeypovawédng) Yeta TNV Tapéupacn,




