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2okxopwonc Awafntnc tumov-1

« AutoAdvooo voohua

* Kataotpodr Twv B- MOYKPEATIKWY KUTTAPWV

* Avemapkela lvoouAivng

* 5-15% twv dtaBntikwv aoBsvwv

* 80-90% twv meputTwWoewv 2A o€ matdla kot edpnfouc

e JUpdwva pe tnv IDF, to 2021 umnpxav moykoopiwe 1.2
EKATOMHUPLA VEOL NALKLaC <20 eTwv pe 2Atl

* Etnoilwg, daylyvwokovtal tepirmou 184,100 veol pe ZAT].
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2okxopwonc Awafntnc tumov-1
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2okxopwonc Awafntnc tumov-1
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M£0060¢ mpokAnong XA Zwiko npdtunto/ Nepypadn

XnNUikA emoywyn Me aAhoéavn: BAABeC ota B-KUTTOPO TOU TIAYKPEATOC KAL OTNV £KKPLON LVOOUAIVNG

Me otpemntolotokivn: BAGBeG ota B-KUTTAPA TOU MAYKPENTOG, TTPOKAAWVTAC UTIOWVGOUALVaLpia Kol uTtepyAukatpio

AuBopuntn autoavoon Mn naxVoapkol Stapntikol pUeg (non- obese diabetic, NOD): povtéAo IAT1 pe XOpaKTNPLOTIKI UTIEPYAUKALUIA Kal GAEYLOVH OTO TTAYKPEQS

emoywyn Enipveg Biobreeding (BB): Avamtiocouv autopata UTEpYAUKALUA KOl KETOOGLOWOoN, KALVIKA XOPAKTNPLOTIKA Tou IAT1

Enipveg Komeda diabetes-prone (KDP): MetaA\a&n oto yovidio Cblb mou odnyel oe autodavooo ATl

Enipueg Long-Evans Tokushima Lean (LETL): povtéAo mou npocopolalet tov IAT], xwpic Aepdonevia

Enipueg Lewis-insulin dependent diabetes mellitus (LEW-iddm): AvamtUooosl cutodvooo A, HECW ATTOMTWONG TWV B-KUTTAPWY TOU TTAYKPEATOG

[EVETIKA ETIAYOEVOG Muecg Akita: petaMha&n oto yovidlo tng wooulivng (Ins2) odnyel oe AavBaopévn avadimiwon tou popiou, PAAPN ota B- KUTTAPA KOL HELWHEVN EKKPLON TNG

LvooUAivne

Emipueg Zucker Fatty (ZF): petaAha&n oto yovidlo tou umodoxéa Aemtivng. Avamtiooouv maxuoapkia Kot xapoktnpilovrot amd vnepAutdatpio Kot umtoivoouAvatpia

Muec db/db: petdAAogn oto yoviblo mou kwdikomolel Tov umodoxéa tng Asmtivng. EkdnAwon mayxvoapkiog, xpoviag umepyAukatpiog, atpodio moykpeatikwy B-

KUTTAPWV KalL UTtoivooUuALvaLpia (Lovtého IAT2)

Enipueg Goto-Kakizaki (GK): pun moaxVoapko povtélo ZAT2

Enipueg Zucker Diabetic Fatty (ZDF): petdA\aén oto yovidio tou umodoyxéa Aemtivng. Mpogpyovtal amd ta ZF kAl avomtucocoouv Toxuoopkia pe A Kot

XpnolomololvTal otn LEAETN Tou IAT2

[EVETIKN TpOTOTOlNGN Mueg KKAy: povtélo JAT2 Ye avtioTtaon oTnV LVOOUALVN, UTtEpYAUKALLLO KOl UTIEPLVOOUALVALUL

Muec Obese hyperglycemic (ob/ob): povtého mayuoapkiag adou sival untépBapa kat umepdaykd amo veapr) nAio Kot 8ev £xouv AeLToupyLkr) Aemtivn

XELpOUPYLKN EMaywyn MayKPEATEKTOUN: TPOCOUOLALEL TOV IAT2 KaBwG N HAlo TwV B-KUTTAPWY TOU TIAYKPEATOC LELWVETOL XELPOUPYLKA

Emaywyn e 1oug Ao 16 Coxsackie B: avantloosl tvooUAivo- e€apTwevo SLaBATN WG OMOTEAECUA TNG EVEPYOTIOLNGNE TWV T-KUTTAPWY

Ao 16 Encephalomyocarditis (EMC): avamntiooest StaBAtn HEow EKAEKTIKAC KATAOTPOGNG TWV B-KUTTAPWV

24/10/24 — Moptakn BiotexvoAoyia kot Atatpopn



Streptozotocin (STZ)

» Streptomyces achromogenes

e XnueloBepareia B- TTOYKPEATIKWY KAPKIVIKWY KUTTAPWV

* Tayxela kataotpodn TwWV B- MAYKPEATIKWY KUTTAPWV

* Meilwon tn¢ WoouAilvng kal avénon tng YAuKolng oto aipo

e ZWLIWKO HOoVTEAO SlaBnRtn nuwv/ EMpuwv
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Awatpodn-zArtl

 Houyvotnta epdavionc tou ZATl exel avénBel SpAUATIKA OTLC OVETITUYULEVEC
XWPEC TLC TEAEUTOLEC OEKAETLEC.

e EKTOC amo yovidLakoUc mapayovTtec, TEPLBAANOVTIKEC ETULOPAOELC, LETAEY TWV
omoiwv n dtatpodn, paivetal otL Stadpapatilouv onUAvVILKO POAO oTnV epdavion
KOlL 0TNV MOpPELa TNG vOoOU.

e Juvexnc avénon tou evoladEPOVTOC yLa TNV OVATITUEN VEWV AELTOUPYLKWV
TPODLUWV TTOU TIPOAYOUV TNV avOpwWTILVN VYELD, OTIWCE LECW TNC ATTOKATAOTOONG TNG
bUGCLOAOYIKAC LOOPPOTILOC TOU EVTEPLKOU ULKPOPBLWUATOC 0 aoBeVEiC e
LETAPOALKA voorjpaTa.
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Evteplko pikpoBiwpa

e ~1*10%13 pkpoopyaviopot
oUMBLWVOUV OTOV EVTIEPLKO
ocwAnva.

* Kuplwc oto maxv €vtepo (KOAov):
HUKpoBLakoc mAnBuouocg oe
duvaulkn Lcopportia.

* Kupla dpUAa: Firmicutes kot
Bacteroidetes

 AM\a puAa: Actinobacteria,
Verrucomicrobia, Proteobacteria

Zropan

pH 1-3

101-10° cfu/g

Lactobacillus, Streptococcus, Staphvlocaccus, Enterobacteriacae

AMSERUSAKTVALO
101-10° cfu/g
Cirrcrobfrc'iﬂns, Streptococcus, Staphvlococceus, Enterobacteriacae

-r-.\’f]crnﬁu—EI}.aé:_

104-107 cfu/g

Bifidobacterium, Bacteroides, Lactobacillus,
Streptococcus, Enterobacteriacae

.

'/Kﬁlm' (ILay £vrepo) \

pH 7

1019-1012 cfu/g

Bacteroides, Eubacterium,
Clostridium, Peptostreptococcus,
Bifidobacterium, Fusobacterium,
Lacrobacillus, Streptococcus,

KE nterobacteriacae /

™| Asmto éviepo
pH 6-7
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H katavoun tng &evieplkng HKpoxAwpidag Katd HMAKOC TOU YOOTPEVIEPLKOU

owAnva (Clarke et al., 2019).

10




EvtepLlKO piKpoBilwpa
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Bpoyyitida =

iR Eyke@aikéc
Parkinson’s

LATZ
Konong

Alzheimer’s
Katabiwym

21TV @ucioroyia Tov evioTi)

[Téym poedv

Kumukoémta tov eviépov
AvoGoAOYIKY] PUBLLLOT TOV EVIEPOL
Awnipnon TS OKEPUIOTNTAS TOV
EVIEPIKOD EMBNAIOD

*  OLO0100TOOT] EVEPYELUS TOV OMOTOS
*  Aviayoviopog nafoyovev
\ O Asrtovpyieg
Tov Evrepikov

/ Mukpopropartog

Xtov petafoirond

*  ARENTO SO10TPOYIKE GUCTATIKA
*  AWKAOOWOUEVIIC  OADOIdOC KoL
UPOUATIKG apvocéa

*  Ddpupoxa
*  Eevofrotikd .
* Toéiveg

H ouox£tion tng evtepkng SuoBiwong pe mMAROo¢ voonuatwy
(Hou et al., 2022).
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Nevpikov Zvomporog

Ztov GEova eYKEQULOV-EVTEPOV
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Ot Baotkeg Aettoupyieg Tou Evtepikol MikpoBuwpatog (Singh et al., 2021)
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2AT1-pukpoBiwpa

e ATl yapaktnpiletal anod aAAayEC 0Tn cUOTAON
TOU EVTEPLKOU ULKPORBLWMOATOC

e Awatapaén tnc puoLoAoylkng cuotaonc Tou
evtepkol pkpoBiwpatoc (AvoBiwon)
cUUBAAAeL oTnV epdavion kat eEEALEN Tou 2AT]

 To evtePLKO HKpoBiwpa duvartal va
EMNPEACEL TN dUoLloAoyikny aAAnAentidpaon tou
EVIEPOU UE TO OVOCOTIOLNTIKO CUCTNUOL KOl VAL
oONYNoeL 0 AVOOOAOYLKEC QLTIOKPLOELC, UE
avtiktumno otov 2Atl.
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Healthy State
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Evteplko pikpoBilwpa-Atotpodn

* H datpodn emidpa otov Egviotn:

» Apeoa
» MeEow aAAaywv oTnV EVIEPLKN HUKPOXAwPLda

 To cuoTtatikad TNS TPoPNC SLAHOPDWVOUV TO EVTEPLKO ULIKpOoPlwpaL.

* Ta PBaktnpla TOU EVIEPOU EXOUV TNV LKAvoTnta va HetaPfoAilouv mAn6oc¢
UTTOOTPWHATWV.
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AELTOUPYLKA TPOPLUL

«TpodLua Ta omola, EpAV TNEC EMAPKOUC dtatpodkng aslag, mapEXYouv
gVEPYETLKN eTtidpaon oTIC TMOAAATTAEC AELTOUPYLEC TOU CWUOTOC LE TPOTIO TIOU
OXETleTOL €lTE PE BEATIWUEVN KATAOTOON TNG LYELOC KAL TNG EVEELAC ELTE e
LELWMEVO KivOuvo aoBeveLlac» .

European Food Safety Association, EFSA
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NELTOUPYLKA TPOPLUAL

Global Functional Foods Market BRY

share, by product, 2021 (%) GRAND VIEW RESEARCH

Global Market Size,
2021

@® Bakery & Cereals Dairy Products Meat, Fish & Eggs
Soy Products @ Fats &0Oils @ Others

- L
TV e >

https://www.grandviewresearch.com/press-release/global-functional-foods-market
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$280.7B

280.7 Sloskatoppuplo S
(2021)

586.1 Sioskatoppupla S
€wc 1o 2030

£TNOLOC puUOLOC
avantuénc 8.5%
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PROBIOTICS

MpofLotika 3D &N O 450
«Mwkpoopyaviopol (Baktnpwa n COUEC), oL oTmolot,
OTOV XOpPNyouVTal OE EMOAPKELS TTOOOTNTEC, TIOPEXOLV

14 I /4 )).
Od)E)\n otnv uyeta tou E'EVLGU] Global Probiotics Market [ — I <

Share, by Distribution Channel, 2022 (%) GRAND VIEW RESEARCH

FAO/WHO, 2002

$77.1B

Global Market Size,
2022

o 77.1 Stoskatoppupla S (2022)

e 220.1 dtoskatoppvpla S (2030)

* Etnoloc puBpoc avamntuénc 14%

® Hypermarkets / Supermarkets Pharmacies / Drugstores
Specialty Stores Online Stores @ Others

Grand View Research, 2023
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MpofLotika

‘Evoc mPOoBLOTIKOC LLLKPOOPYOVLOMOC TIPETTEL VAL:

1. elval {wvtavog Tn oty TG KATOVAAWGONC
2. OLOBETEL EMOTNUOVIKA TEKUNPLWHUEVO OPEANOC OTNV UYELA TOU EEVIOTN
3. &xeLtaéwvounbel os eminedo yevouc, eldoUC Kal OTEAEXOUG

4. eivol aodaAnc yla tnv tpoBAemopevn xprnon tou
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KeAupwto Pprotikt

* =npol Ka?“"t OLT[OLpOL'L'L'I']TOL’ AUVNTKEC TTPEPLOTIKEC LOLOTNTEC
OUOCTOTLKA ULOLG LOOPPOTINHEVNG
Slatpodne. >
MNpeBlotika: moAu T
dlatpodLkad oToLELD, N
aPOLLOLWOLEC LVEC TTOU, HEOW
TOU petafoAlopol Touc amo
LLLKPOOPYQVIOLOUG OTO EVIEPO,

* Kehudpwto Qotikt Ayivng:
BpaBeio amno tnv Evupwnaikn
ETtitport Kal XapokTnPLOUOC WG
npoiov MNpootateuopuevnc
Ovopoaoioag Mpoghevonc (MO,
1994)

< puBuilouv tn ouvBeon TOU
EVIEPLKOU ULKPOBLWLATOC,
£VLOXUOVTOC TNV OVATITUEN KalL TN
dpAon EVEPYETIKWY ELOWV.

* [TAouola TNyR LOVOOKOPECTWV
Atopwv o€EwV (Kuplwe eAaiko ofv),
SLALTNTIKWV VWV KAl GUTOXNMULKWV.

’ ’ ’ 18
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AKLVNTOTOLNGON KUTTAPWV

* AlEAeuon SLOUEOW TOU YOOTPEVTEPLKOU CWANRVA
KAI
*  YUnAég nuepnoteg 6ooelg > 2-5 SLo. kKuTTapa
 To mPoBLOTIKA TPOdLUA TIPETIEL VA TIEPLEXOUV
npofotika kuttapa > 7 logcfu/g

B) ITpookdiincn/IIpocpdenon

0) ITayidevon 610 E6MTEPIKO

ngég TOP®EOL v)mcoi)/ \ GE EVOV GTEPED POPED.

(Tt.X. cuoTATIKA TPOGILUWV) IPOTELVETAL YLAL TN
dLatripnon NS BLwWoLUOTNTAC TWV KUTTAPWV KAl TN
SlevukoAuvon NG LeTafoong Twv MPOBLOTIKWY OTO

onueilo 6pdong toug (Mitropoulou et al. 2013; o
httpS//dOl Ol'g/l 0.1 155/201 3/71 6861) ¥) AVTOGUGEMOUETOON &) Mnyavikog

\ nepropioidy/ouyKpamon /

* H akwntonoinon twv Kuttapwv oc puolkolc GopEeig al k' / Z
&
..
N
B
%
®
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2 KOTTOC

O oXedLAOMOC KOL N QVATTTUEN €VOC AELTOUPYLKOU CUOTOTLKOU TPOPIUOU KOl TEALKWV

NPOLOVTWV LE BeTIKEC OpAOELC OTNV LYELD Kal e Epdaon otov ZAT].
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2TO)XOL
1. H akwntomnoinon Aettoupykwv KaAALEPYELWV 0€ PUOLKOUC POopELC aklvnToToLlnong Kot
entibpoaon a) tou dtaotipatoc/Osppokpacioc anobnkevong Kat B) TnC yUoTPEVTEPLKNG
nePng, oTnV KUTTAPLKN PLwoLpotnTa
2. Hin vivo aéloAoynon enibpaonc VEWV AELTOUPYLKWVY TPOPIHWV EUTTAOUTIOUEVWY UE
QKLVNTOTIOLNUEVEC AELTOUPYLKEC KAAALEPYELEC OTO EVTEPLKO ULKPpOBiwpa UyLwV {WIKWV
NMPOTUTIWV Kol {WIKWV TtpoTunwyv 2ATl

3. Hmnopaywyn VEwV TPodLlUwV HE ENPEC ALKLVNTOTIOLNUEVEC KAAALEPYELEG
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MepapaTikoC

OXEOLAOMOC

Type 1 Diabetes

B —
(1) intraperitoneal — ( -
injection of I -
STz sl . —
'—' —_—— I: :..- : ; d bt ]
J | T -
. insulin elisa
2A A S -
Yy pe Yy pe .,
oUMBATIKA Slawta pe ol = ealthy > — (53
6[.(1['[(1 KE}\Ud)f'UTO . . ‘_ microbiome alterations
dlotikL T .( 4 3
AZA ADA . 8 S —
A ’ A ’ I""-—I lu-!-‘— L E _
Lo Ntk LOL’BT]TLKOL UE = A BV L
LE Sdlatta pe & S
ouppartikn KEALDWTO - 4
Slatta dLoTiKL : _ — .
13-weeks old 14-weeks ald A-week dietary intervention
blood & feces blood & feces
collection collechion

Created in BioRender.com bio
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Nepapatikoc oxedbracpoc (1)

* Yyleic kat StaBntikol ZAtl enipvecg (éveon StaAvpatog STZ,
40mg/kg 2B).

** O XELPLOUOC TWV {WLKWV TIPOTUTIWV EYLVE CUUPWVA UE T
Evpwnaika npotuna Kat tnv Eupwrnaikn odnyia 2010/63 kot
gykpiBnke amo tnv Ktnviatpikni AtevBuvon Nepudpepetag ATTIKAC

(2057/05-04-2017) kat tnv EHAE tou ANG (49254/386/22-05-2020).

s To melpapatiko MPpwtokoAAo EAafe xywpa oto Epyaotnplo
Mepapatiknc Xelpoupylkng tou Idpupatoc latpofLoAoyikwy
Epeuvwv tng Akadnuiog ABnvwv (IIBEAA).

24/10/24 - Moptakn BioteyvoAoyia kat Aiatpopn
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Alotpo Pk} cUoTAON KoL EVEPYELOLKO TIEPLEXOUEVO

Altatpodikn ovotoaon (g/100g) kat evepyelako neplexopevo (kcal/100g)
Statpodlkng mapeppaonc.

Awatpodikn cvoctaon &

, , Zupupatiki diata Alouta pe Protiki
EVEPYELOKO TLEPLEXONEVO

MNpwTteiveg 18.73 19.50
YSatavOpaKec 39.82 38.41
Almocg 10.00 10.00
QUTIKEC iveg 4.05 4.98
Apulo 37.18 35.59
>oukpoln 2.64 2.55
ApaBoottélalo 4.09 0.00
KeAudwto Oiotikt 0.00 8.05
Evépyela (kcal/100g) 430.0 427.1
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Anopovwon DNA kat NGS avaAuvon
s AumAa Selypata (duplicates) kompdavwyv armo tnv 0 kot 4n eBdopada.

s Artopovwon DNA pe tn xpnon epmopika dtaBgotpovu kit (NucleoSpin® Stool Mini
kit, MACHEREY-NAGEL GmbH & Co. KG, l'eppavia).

* YnieppetaBAnti meptoxn V1-V3 tou Baktnplakov yovidiou16S rRNA.

s Ekkivntéc:  Forward: “AGRGTTTGATCMTGGCTCAG”
Reversed: “GTNTTACNGCGGCKGCTG”

** AAAnAouyxwon véac yeviac MiSeq lllumina armo tnv etatpia Mr. DNA
(www.mrdnalab.com, Shallowater, TX, HMA).
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Eneéepyaoio anoteAsopatwv NGS

File Edit Code View Plots Session Build Debug Profile Tools Help
o om| = T v i
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dedopeEvwy NG
aAAnAouxLong
HLECW TNC
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2B # Function te check whether the package is installed
20 InsPack <- function{pack}
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Platform: xB6_64-whd-mingw32/x64 {64-bit)
R is free software and comes with ABSDLUTELY NO WARRANTY,

You are welcome to redistribute it under certain conditions.
Type 'lTicense()" or 'licence()' for distribution details,

R i5 a& collaborative project with many contributors,
Type 'cantributors{)' for more information and
‘citation()’ on how to cite R or R packages in publications.

Type 'demo()' for some demos. 'help()' for on-Tine help, or
‘help.start()' for an HTML browser interface to help.
Type 'q(l" to quit R.
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ZWHOTIKO Bapoc,
Enineda IvoouAivne & Mukolnc nAaopatog
BLOXNMIKEC OVOAUOELC

2A DA AZA ADA
EBSdopada 0 4 0 4 0 4 0 4
ZwUaTKO Bapog (g) 412.3+12.2 410.8+11.5 412.0£10.3 409.518.7 357.2115.4 333.5+16.5%8 377.0£17.2 326.0+8.9%F
Mukoln (mg/dL) 124.50+5.35 106.67+2.56 123.67+8.48 112.84+4.17  352.17+39.18%F  345.67+75.54%F  403.17+39.23%F  503.00+60.31%B
Ivooulivn (ng/mL) 4.6310.23 3.60+0.49 3.8510.20 2.6310.48 1.81+0.79%P 0.82%0.30% 2.07+0.08%F 1.72+0.27¢
TC (mg/dL) 90.17+4.32 102.00+4.35 93.5+1.88 89.50+2.26 99.17+5.99 117.34+7.89 91.67+1.93 115.34+8.52
HDL-c (mg/dL) 71.40+1.89 80.84+2.94 69.8414.29 74.00£1.57 68.17+3.96 84.67+4.94 73.17+4.36 87.20+5.11
TAG (mg/dL) 103.40+13.08 120.00%6.71 109.67+14.72 118.67+9.34  230.40%93.28 148.20+40.50 210.83+47.74 167.67+49.81

a: p<0.05 ouykpttika ue 24, 8: p<0.05 ouykpitika pue @A. 0:e8bouada 0, apxn tng dtatpopiknc napeuBaong kat 4: 4n eBdouada, téAog tng mapeuBaong
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logcfu/g

MikpoBLoAoyLKEC aVOAUOELC KOTTPAVWV

OMX Evtepofaktnploeldn KoAoBaktripla E.coli
8 8
8 6 6 6
: s 0
S 4 c 4 S 4
’ 8 g 8
2 2 2 2
0 0 0 0
4
EBcSoumSa EBSopada EBSondda EBbouada
EvtepokoKkkoL ZTadUAOKOKKOL ZTPETTOKOKKOL
10 10
8 6 8 mzA
‘-g..n 6 "gf "gf 6 m QA
t P . 5
g4 & ® 4 mAZA
2 2 2 = AQA
0 0 0
0 1 4
EBGouada El360|.ta6a ERSopdda

J Enterococci & E.coli ota vy kot dtantikd {wa ta oroia akoAovBnoav tn dtatpodikn mapépBaon pe keEALPwWTO
dLotikt (4n eBdopada)
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MikpoBLOAOYIKEC AVOAUOELC KOTIPAVWYV

Lactobacilli Bifidobacteria

OOREE. 20
8 8 m2A
[=T] [=11]
S 6 S 6 QA
G G
& 4 > 4 HAZA
2 2 mAQA
0 0
4 4
EBSouaﬁa EBSopada
ZOpec/ MUKNTEC
10
8 m2zA
'*-;-f 6 m QA
® 4 mAIA
2 mAQA
0
0 4
EBSopada
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™ bifidobacteria &
lactobacilli ota vy ko
Stafntika {wa mou
akoAouOnoav tn
Sdtatpodikn mapepBaon pe
KEAUPWTO PLoTikt (4n
efdopada)

Jfungi ota dtafntika {wa
TIou akoAouBnoav TN
Statpodikn mapepBaon pe
KEAUPWTO dLotikt (4n
efdopada)
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*» M bifidobacteria &
lactobacilli otn viotida,
TOV €LAE0 KOl TO TUPAO o€
vyt kot dtafntka {wa
mou akoAovBnoav diatta
e KEAUPWTO PLOTIKL.

s M bifidobacteria &
lactobacilli oto kOAov oe
vyt {WLKA TTPOTUTIOL TIOU
akoAouBnoav dilatta pe
KEAUPWTO dLOTIKL.
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AnoteAéopata NGS avaAvong - Entinedo phylum

* M Firmicutes & ., Bacteroidetes
otnv opada OA

P Actinobacteria otnv opada
Twv dLafntikwyv {wwv TTou
xopnynonke keALPwTO PLoTiKL
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ZYETIKA agpBovia (%)

100 —

80 —

60 —

40

@ p_ protecbacteria

@ p_firmicutes
p__bacteroidetes
p__actinobacteria

TA (0)

TA (4)

@A (0)

DA (4)

ATA (D)

ATA(4) et

ADA (0)

A®A (4)
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AnoteAsopata NGS avaAuvonc - Elinedo genus

100 —

80 ® g_ turicibacter
g__tannerella

® g_ ruminococcus
® g__romboutsia
® g_ nkenella

| @ g__prevotella

® g_ oscillospira

1 | ® g__lactobacillus
¥ g__eubacterium
@® g_ coprococcus
© g__clostridium

® g__burkholderia
g__bifidobactenium
® g_ barnesiella
® g_ bacteroides
g__anaerostipes
g__allobaculum

60 —

40 —

ZXETIKN agpBovia (%)

20 —

TA (0)
TA (4)
AZA (0)
AZA (4)
A®PA (0)
ADA (4)

DA (0)
DA (4)
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I Lactobacillus OA (eBbopada 4)

I Bifidobacterium ADA
(eBbopada 4)

M Turicibacter & Romboutsia QA
(eBbopada 4)

J Bacteroides oto dtafntika
(WKA tpotuTta (Vs uyLA)
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Moocotikomoinon SCFAs & yaAaktikoU oé€oc

2A ®A AzA ADA

ERSopada 0 4 0 4 0 4 0 4

FotAaktiko o§u 0.798+0.026  0.921+0.088 0.760+0.023( 1.345%0.255%( )1.429+0.128 0.819+0.044 1.508+0.200 0.711+0.030¢

O§wco o§u 5.224+0.320 7.274+0.885 5.303+0.274 6.617+£0.294  5.744+1.210 9.171+0.984  6.424+1.129 .845+0.746

Mpormoviko o§u 0.911+0.061 0.960+0.059 0.965+0.030 1.078+0.098  0.916+0.179 1.225#0.116 1.019+0.166 0.766+0.051

looBoutupikd o0  0.199+0.005 0.213+0.015 0.206+0.005 0.249+0.019  0.173+0.011( 0.215+0.016* )0.164+0.008 0.180+0.010

Boutupko o§u 0.937+0.061 0.845+0.065 0.834+0.072 0.936+0.128  0.606+0.080 0.764+0.087  0.653+0.091 0.580+0.081
looBalepwko o§u 0.040+0.004 0.074+0.007 0.056+0.004( 0.034+0.005f )0.030+0.007 0.068+ 0.020 0.033+0.005 0.026+0.006"
BaAepikd oy 0.109+0.014 0.191+0.013 0.135#0.014 0.134+0.016  0.120+0.017 0.191+0.027  0.183+0.022 0.182+0.026

2A: Yyuj {wa ue ouuBatikn Silatta, QA: Yy {wa ue dtatpo@ikn napéuBaon ue kEAUQwWTO @Lotikt, AZA: AtaBntika {wa ue ocuuBartikn diatta, ADA:
AlaBntika {wa pe Statpo@ikn mopEUBaon UE KEAUQWTO QLOTIKL.
a: p<0.05 ouykpttika pe ASA, 8: p<0.05 ouykpttika e 24, y: p<0.05 cuykpitika e eBSdouada 0 oto avtiotolyo Seiyua.
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JUMTTEPACHOTO

To KEAUPWTO PLOTIKL MUTTOPEL va emavadEPEL TNV LOOPPOTILAL OTO EVIEPLKO
LULkpoBilwpa.

H mopouoia svepyetikwy HikpoBlakwv yevwy (m.x. bifidobacteria) pmopet va
evioyuBel pe diowta mAovola o KEALDWTO PLoTikl oto (WIKO povteAo ATl mou
ETIALYETOL OTTO OTPEMTOLOTOKLVN.

OL aA\ayec mopatnpouvtal Tooa ota Selypata KOTmpAavwyv OAAQ Kol OTOUC
nAnBucopouc mou sival mpookoAAnpEVOL ota SLddopa EVIEPLKA TUAMATO

H katavaAwon keEAudwToU dLoTikKlol odnyel oe avénon tou YaAOKTIKOU 0&E0C
TWV KOTIPAVWV € Lyl {WLKA TIPOTUTIOL

24/10/24 — Moptakn BiotexvoAoyia kot Atatpopn

34



ANUOCLEVCELC

Metabolism Open 7 (2020) 100040

i d

Contents lists available at ScienceDirect
Metabolism
OFEN

Metabolism Open e —

journal homepage: www.journals.elsevier.com/metabolism-open

Functional modulation of gut microbiota in diabetic rats following
dietary intervention with pistachio nuts (Pistacia vera L.) | ireiried cipplied
ey ” i r/;‘l\n\r'y
— SCICHCES

Amalia E. Yanni *~, Gregoria Mitropoulou °, loanna Prapa ”, Georgios Agrogiannis ©,
Nikolaos Kostomitsopoulos 4 Eugenia Bezirtzoglou ©, Yiannis Kourkoutas 3

Vaios T. Karathanos ? Article

:L;l:umt[ary u;ih;mu:rz’B:mb[he:m[ry;’gyszrmijfhfm:mg UfFﬁdg‘[D;ﬁ:r?“PT[ ugﬁh:mrinn;mci Diﬁ[engs_ Hﬂm‘ﬁﬁ L!Inive.r;i[.?;:f:[heni!ﬂ[he;s. Gree;@ Di Etﬂl‘y PiStﬂ Chiﬂ (PfS tﬂCia Uﬁ'?‘ﬂ L-) B En EﬁCially A.]. tEI'S Fatty
oratory of Applied Microbiology and Biotechnology, Department of Molecular Biology and Genetics, Demnocti niversity of Thrace, Alexandroupolis, 5 i = i 2 i

G, 68100 Creece Acid Profiles in Streptozotocin-Induced Diabetic Rat

¢ First Department of Pathology, National and Kapodistrian University of Athens, Athens, Greece
9 Laboratory Animal Facility, Biomedicol Research Foundation of the Academy of Athens, Athens, Greece
¢ Laboratory of Hygiene and Environmental Protection, Medical School, Democritus University of Thrace, Alexandroupolis, Greece Toanna mea 1 , Amalia E. Yanni L4 , Anastasios Nikolaou , Nikolaos K(‘Siﬁmilﬁlipﬁull)h‘ 3 ,

Nick Kalogerapoulos >, Eugenia Bezirtzoglou ', Vaios T. Karathanos > and Yiannis Kourkoutas *

1

https://doi.org/10.1016/j.metop.2020.100040

! Laboratory of Applied Microbiology and Bictechnology, Department of Molecular Biclogy and Genetics,
Democritus University of Thrace, Dragana, 68100 Alexandroupolis, Greece; ioannaprap@gmail.com (LP);
anikol@mbeg. duth.gr (AN.)

*  Laboratory of Chemistry, Biochemistry, Physical Chemistry of Foods, Department of Nutrition and Dietetics,
Harokopio University of Athens, 17671 Athens, Greece; nickal@hua.gr (N.K.); vkarath@huagr (V.TK)

7 Laboratory Animal Facility, Biomedical Research Foundation of the Academy of Athens,

11527 Athens, Greece; nkostom@bioacademy.gr

*  Laboratory of Hygiene and Environmental Protection, Department of Medicine,

Democritus University of Thrace, Dragana, 68100 Alexand roupolis, Greece; empezirt@yahoo.gr

© Correspondence: ayanni@hua.gr (AEY.); ikourkou@mbg.duth.gr (YK); Tel: +30-2109-549-174 (A EY.);
+30-2551-030-633 (Y.K.)

https://doi.org/10.3390/app12094606

35

24/10/24 — Moptakn BiotexvoAoyia kot Atatpopn


https://doi.org/10.3390/app12094606
https://doi.org/10.1016/j.metop.2020.100040

=nNPAa oKwnTomolnMEva Kuttapa o€ puoLlkoug POopPELS aKLVNTOTOLNoNG

MikpoBLaka oteAEXN

* Pediococcus acidilactici SK kat Lactiplantibacillus plantarum F4, to. omtoila
ETUAEXONKAV LETA ATTO in vitro aéloAoynon Twv MPoLOoTIKwY Touc LOLOTATWY, Ot
nAaiola Tou gpeuvnTtikol £pyou «Kowvotopa Asttoupykad Tpodpa: Avarmtuén,
Napaywyn, Xapaktnpopog, I6totntec- iFUNFoods»

* L. plantarum B282 (oteAexog avadopag)
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=npa oaKwvnronolnpeva kuttapa o€ Guolkouc Ppopeic akwvnronoinong

Jtadida

Nipadeg leac

KeAudwTto dlotikt
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=nNpAa aKlvnTomotnueEva kuttapa o puotkolc PopEeic aklvnTonoinong

[ 30um ! [ 20um

HAeKTpOVIKEC pIKpoypadlec akvnTomolnpuevwy Kuttapwyv P. acidilactici SK o keAuPwTO dLoTikt og KALpaka (o) 30um
kat (B) 20pum.
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BEATLGTOT[O in Gn twv Ktk akivntonoinong 6& KeEALPMTO PLoTiKL

s ’ 9 I
= I
TIOPAMETPWV OKlvnToToinong | -
’ 7
(xpovo
XPOVOG =
&
B
3
Kuwntukn Aktvnronoinong oe vigaodeg CEog 2
1
9 - - * 0
8 L. plantarum B282 P. acidilactici SK L. plantarum F4
7 Ztéheyog
, 6
%“I 5 m24 hpeg ™28 dpeg ™38 dpec W40 dpeg B
[=10]
o 4
3
2 Kwnrucn Akivntonoinong oe otagion
1
0 9 -
L. plantarum B282 P. acidilactici SK L. plantarum F4 8 = T
Stéheyog 7
E5min ®10min ®15min ®20min () o 6
g 5
L
3
Enidpaon tou xpovou akivntonolnong ota mimeda akvNTOMOLNUEVWY 5
Kuttapwv L. plantarum B282, P. acidilactici SK kat L. plantarum F4 og: (a) 1
0
vipadeg léag, (B) keAupwTo dlotikt kat (y) otadida ZouAtaviva. L. plantarum B282 P. acidilactici SK L. plantarum F4
Yréheyog
*: p<0.05 CUYKPLTIKA UE XpOVO aKlvntomoinong 5min. W25 dhpec M3 dpsc W35 dpsc W4 dpeg )
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’
B GAT lotono ln 0 n twv Enidpaon avaroyiog keAv@mToh QLoTIKI00
s ’ 9
TIOLPOAUETPWV OLKLVNTOTIOLNONG g
’ 7
(avaAoyia) ¥
E 5
)
2 4
3
2
Enidpoon avaroyiog vigadov (Eag (I)
9 L. plantarum B282 P. acidilactici SK L. plantarum F4
8 Z1Eley0C
7
. 6 m30% m45% m60% (B)
=
=)
o 4
3
2 Eridpaon avaroyiag oe otagion
1
0 9
L. plantarum B282 P. acidilactici SK L. plantarum F4 8
T1éheyog i
6
0 0 250 Ln
m15% m25% m35% (OL) % 5
24
Enidpaon tng avaloyiog tou dopéa akvntonoinong ota emnineda ;
oKLnTomolnUéEVWY Kuttapwv L. plantarum B282, P. acidilactici SK ko L. 1
: : : : : 0
I :
plantarum F4 os: (a) vipadeg Léag, (B) keAupwTo drotikt kat (y) otadida L. plantarum B282 —— L. plantaram F4
ZouAtaviva. T1éhexog
m30% m60% W90% ()
40

24/10/24 - Mopiakn BioteyvoAoyia kat Atatpopn



BeAtiotomoinon twv
TP OAUETPWV aKlvnTomoinong
(neyeBog)

Enidpaomn peyébouvg keAvpmtod PioTiKion
Y
9 ay ; T ;
i
g _ . Ly @
7 _ . .
&b
3 . . .
1 A | 5 E | |
L. plantarum B282 P. acidilactici SK L. plantarum F4
X1éEleY0C
ml5-17cm ®m0.6-08cm ®0.2-0.3 cm

Eniépaon tou peyéBoug popéa aklvntomoinong ota Mimeda aKVNTOMOLNUEVWY
Kuttapwv L. plantarum B282, P. acidilactici SK kai L. plantarum F4 og keAudwTO

dlotiki

a: p<0.05 CUYKPLTIKA Pe Koppatia 1.5-1.7 cm, B: p<0.05 cuyKpLTKA pe Koppatia 0.6-
0.8 cm, y: p<0.05 ouYKpPLTIKA He Koppatia 0.2-0.3 cm.
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Enidpaon tn¢ AvoditAlwong ota KUTTAPLKA ETLITES L

Axwnronotwnuéva kottapa o€ popeig EAeUOepa
Nidpadeg léag KeAupwto dplotikt Jtadida KUTTOpQ
L. plantarum B282 Y 8.63+0.17 8.37+0.03 8.50+0.01 9.59+0.03
A(Z) 8.30+0.06 8.49+0.08 7.98+0.04 10.82+0.10
A 7.99+0.03* 8.27+0.13 7.38+0.05 8.42+0.08
% emBlwon 92.6+0.3** 98.8+0.2 86.8+0.6** 87.8+0.8%*
P. acidilactici SK Y 8.97+0.01 9.01+0.01 8.81+0.05 9.68+0.03
A(Z.) 9.04+0.06 8.99+0.06 8.02+£0.17 11.40+0.10
A 8.28+0.30* 8.49+0.10* 7.35+0.14* 9.07+0.08*
% emBilwon 92.3+0.4 94.34+0.5 83.54+1.6** 93.74+0.8
L. plantarum F4 Y 8.33£0.04 8.24+0.02 8.20+0.03 9.33+0.04
A(Z.) 8.46+0.09 8.35+0.10 7.77+0.15 11.35+0.03
A 8.18+0.03 8.16+0.04 7.38+0.04* 8.81+0.01*
% emBlwon 08.2+0.4** 99.0+0.5** 89.9+0.4** 94.4+0.1

Yypn kaAAEpyeta (Yypd) HeTa tnVv avantuén oe Bpentikd péco MRS, AvodAlwpévn kaAALEpyeta ipwv [A. (Z)]kat petd (A) amod emavevudatwon.
*: P<0.05 ouykpltika pe Yypa kuttapa,**: P<0.05 ouykpltikd pe eAeUBepa KUTTOPA.
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Enidpaon tng anobnkeuonc otol KUTTOPLKA ETILITES L

=
[}

AnoBnkeuon og Bgppokpaocia Swuatiov_L. plantarum B282

AnoOnkevon otoug 4-C_ L. plantarum B282

11 Nipddec igag Y 11 = Nupdibec (dag_ Y
10 Nipddec (gac A 10 _ = _ Nupdbec lag A
_ 9 Nupadegléag A(=.) _ 9 I Nupdbdegléag A(Z.)
£ ==1TF B £ =-1Ir - o
‘:E- 8 =F0" I KeAudpwtd protie Y :E- 8 -0 - I:|: =1 B= . - KeAupwto protikl_Y
Eﬂ 7 = T = KeAudwtd drotikt A Eﬂ 7 = = = = = KeAupwto pLotike_A
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a0 oo
E‘ 3 - = Fradiba_Y E’ 5 I - Stadiba_Y
(%] = (5]
& a = - rradiba_A g a _ T - stadiba_A
3 - ==1 stadlda A=) 3 I Itadpida_A(Z.)
9 I EAeUBepa_A 9 EhevBepa_A
1 - EAevBepa_A 1 - EAeBepa_A
0 EAetBepa A (=) 0 EhevBepa_A(=.)
0 40 90 180 0 40 90 180
Hpépeg amoBrikeuong Hpépeg anobiikeuong
AnoBnkevon ot Beppokpacia Swpatiou_ L. plantarum B282 Arnob®rkeuon otoug 4°C_ L. plantarum B282
100 100 - - = -
T i 1 - s
I Niupddegléac Y X - = . - Nupdbec Zéag Y.
= i T
20 E E Nupadegleag_A 20 . ] NuhdbegZéagA.
_ - Nupabdeg téag A(Z.) _ ¥ T NupadegZeéagA.(2)
] ] i
E KeAudwto drotikt Y E KeAudpwtd Oiotike Y.
2 60 B B KeAuodwTtd protiki_A 2 60 " T I KeAudwtd OotikiA.
& -z i i KeAudhwTd drotike_A(=.) & KeAupwtod QrotikiA. (3)
40 ) e T Itadida Y 10 = Stadibay.
- I Itadida A I stadida .
Itadida A(z.) stadidan. (2)
20 I ExetiBepa_A 20 EhevBepa.
= EAevBepa A T EAelBspaA.
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Enidpaon tng anobnkeuonc otol KUTTOPLKA ETILITES L

AmoBnkeuon og Beppokpaocia dwpatiou_ P. acidilactici SK

AnoBrkeuon otoug 4°C_ P. acidilactici SK

12 12
11 Nipadecléag Y 11 § i B B Nupadec léag Y
10 - - Nubadec iéag_A 10 - Nubdabecléag A
= 9 = == z_ : Nibadecéag_A(Z.) E 94 = Bl Bs 1 - Y B = B B - B Nupadegleag_A(Z.)
3 8 i I I :I = . . KeAudwTod drotixy Y 3 8 ¥ I 7 =h THT = KeAudwtd dratixi_Y
E" 7 3 & KeAudwto dratike A Eﬂ 7 5 III - - KeAudwto dprotikt_A
5 6 H Keludwto drotike A=) & 6 2 | KeAudwto drotikt A(=.)
:Eg"n 5 A Itadpido_ Y :’;::T‘J 5 K Ftadido_ Y
E" 4 Itadiba_n E" 4 Ftadiba A
3 Stapida_A(Z.) E Ftadido_A(=.)
5 EAs0Bepa_A 2 EAeUBepa_N
1 EAeUBepa A 1 1 EAeUBepa A
0 . . EAetBepa A (=) 0 : : : . EAetBepa A (=)
0 40 90 180 0 40 90 180
Huépeg anobrikeuong Huépeg anobrikeuvong
AnoBrkeuon o Beppokpacia Swpatiou_ P. acidilactici SK Anobrikevuon atoug 4°C_ P. acidilactici SK
100 . ] 100 23 0% - = R -— T B -
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g ] z KeAudwto drotike Y 72“ KeAudwtd dlotike Y
3 60 = KeAupwto drotike A e 60 f i KeAudbwtd drotikl A
® KeAudpwtd protike A=) ;" KeAudwtd rotike A(Z.)
40 Ttadiba Y 40 Ztadibo_Y
Ttadiba_A ftadiba_A
Ttadibo_A(=.) ftadiba_A(=Z.)
20 EAetBepa_ A 20 EAetBepa_A
EhelBepa_A i EAelBepa_A
0 EAeUBspa A (=) 0 . . . EhevBepa_A (=)
40 90 180 40 90 180
Huépeg amobrikeuong Huépeg anobriksuong
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Enidpaon tng anobnkeuonc otol KUTTOPLKA ETILITES L

AnoBnkevon oe Beppokpaocia Swpatiou_ L. plantarum F4

AnoBnkKeuon otoug 4-C_ L. plantarum F4

12 12
11 Nibabec (€ag_ Y 11 z § = Nubdbec (Eag Y
10 NupdbdegiEag A 10 - NupddeglEag A
_ 9 = Nupdabegléag A(=.) _ 9 i Nuwpdabegléag A(=.)
£ o E - - I- = = , ,
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AmoBnkeucon os Beplokpacio Swuatiou_ L. plantarum F4 AnoBrksuon otoug 4C_ L. plantarum F4
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40 g ‘L(SOLY 40 I rtadiba Y
Fradiba A < stadisa A
zradida_n(=) Tradiba_A(=.)
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ZUMUITEPACLOTOL

* H akwntomoinon kuttapwv L. plantarum B282, P. acidilactici SK kat L. plantarum F4 o€
vibadec Leac, keEAudwTo Pplotikt ko otadida odbrynoe oe ouykevtpwoelc >7 logefu/g

* YYnAOTEPO MOCOOTO EMIPLWONC OTA AKLVNTOTIOLNEVA O oUYKPLON e T EAeVBepa
KUTTOP O, KOTA TNV amoBnKkevon €we 6 UNAVEC.

* H akwvntomnoinon og keEAUPWTO PLoTikt kal o vidadec (eac odnynoe o uPnAn
Buwolpotnta yia Staotnua Ewe Kot 6 HAVeC amoBnkevonc.

* Tao UPNAOTEPA KUTTAPLKA ETLITES O AKLVNTOTIOLNMEVWY KUTTAPWV Kataypadnkayv yLa To
oteAexoc P. acidilactici SK og 0Aec oXedOV TLC TIEPUTTWOELC.

* H AvodlAiwon akwvntomotnpevwy kuttapwv P. acidilactici SK oe keAupwTto dLoTikL
obnynoe oto uPnAotepo mocooto entBiwong (99.7%) oe Bepuokpacia Puyeiov, o oxeon
LLE TOUC UTtoAoutouc dopeic Kal e Ta eAeUBepa kKU TTAPA.
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‘EAEYXOC TNC KUTTOPLKAC EMBLWONC META QMO in Vitro oTOTIKO MOVIEAO

YOLOTPEVTEPLKAC MEYNC

L. plantarum B282
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SSF: Simulated Salivary Fluid (AtaAvua tpooouoiwon¢ oTouaTIKG KOIAOTNTAC),
SGF: Simulated Gastric Fluid (AtcAuuoa tpooopoiwonc otouoyou),
SIF: Simulated Intestinal Fluid (AtdAupa mpooouoiwaonc eVTEPLKNG Aong).
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 Metad to SGF:

uypa eAeVBepa > AvopIAwWHEV
eAeVLBepa

AKlvntomolnuéva > eAeUBepa

* Merta to SIF:

Avod\lwpEvVa aklvntomolnuéva >Yypad
uypa eAeVBepa > Avod AW HEV
eAeVBepa

90.17% kal 93.47% emfiwon ota
AVOIALWPEVA OKLVNTOTIOLNMEVA KUTTOPO
L. plantarum B282 og vidadec (Eag Kot
keEALPWTO PLoTikL, avtioToya.
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‘EAEYXOC TNC KUTTOPLKAC EMBLWONC META QMO in Vitro oTOTIKO MOVIEAO

YOLOTPEVTEPLKAC MEYNC

P. acidilactici SK Metd SGF
[ ] .
100 ) Eralto . )

90 vypa eAeVBepa > AvodpMlwHEVAL

80 eAeVBepa

70
S 60 m SSF
3 . . :
2 50 = SGF Meta to SI’F. ’
5 40 aKLwntomotnpueva > eAeVBepa
® 30 m SIF

20 ,

10 91.97% ota AvoPplAlwpeva

0 aklwvntomownpeva kuttapa P. acidilactici
,09,‘5 . E}J,\ .p‘} e ‘bd.”} PO B SK oe vipadec (eag
183 v 60' 6‘}' oM \‘:O Q’@Q %Q,Q
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SSF: Simulated Salivary Fluid (AtaAvua tpooouoiwon¢ oTouaTIKG KOIAOTNTAC),
SGF: Simulated Gastric Fluid (AtcAuuoa tpooopoiwonc otouoyou),
SIF: Simulated Intestinal Fluid (AtdAupa mpooouoiwaonc eVTEPLKNG Aong).
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‘EAEYXOC TNC KUTTOPLKAC EMBLWONC META QMO in Vitro oTOTIKO MOVIEAO

YOLOTPEVTEPLKAC MEYNC

L. plantarum F4 e  Metd to SGF:
188 AKlvntomolnueva > eAeUBepa
80 AvodlAlwpéva > Yypa
_ 70
3 gg o5F e Metd to SIF:
T 40 W SGF Avod\wpéva ehelBepa > vypd
30 m SIF eAeVBepa
ig akwntomotnpéva (vibadec Zéac,
0 KeEAUPWTO PLoTikl) > eAelBepa
4 © R © 3 ~ 4 ~
%6‘393”’ (ﬂ@&"’ &\6{\‘-“\" a\éét“\’ &@‘9@’ G'{OW @@Qw @qﬂw 95.91% ota AvodAlwuéva
%‘Qb %s\tsio—":’f" &\9{0 &@4'_0 v S S aklwntomowpueva kottapa L. plantarum
*_q}“ *_a»" F4 og vipadec (€ag

SSF: Simulated Salivary Fluid (AtaAvua tpooouoiwon¢ oTouaTIKG KOIAOTNTAC),
SGF: Simulated Gastric Fluid (AtcAuuoa tpooopoiwonc otouoyou),
SIF: Simulated Intestinal Fluid (AtdAupa mpooouoiwaonc eVTEPLKNG Aong).
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JUMTTEPACHOTO

* H enwaon oto SLAAU O TIPOCOUOLWONG CTOMATIKAC KOWAOTNTOC SEV EMNPEACE ONOAVTLKA
TO TTOOOOTO €TPBLWONC AveEEAPTNTA ATTO TNV Kataotaon 1 tnv ¢Uon Twv KUTTAPWV.

* H enwaon ota SLaAL AT TPOCOMOLWONE OTOUAXOU Kol EVTEPOU 0dnynoe otnv epdavion
ONUAVTLIKA UPNAOTEPWV TTOCOCTWV ETLRLWONG OTA AKLVNTOTIOLNUEVO OE OXEON LLE TO
geAeVBepa KUTTAPO, EVW HETAEY LYPWV Kol AUODIALWUEVWY gpdavioTnkayv SladbopEC ot
OUYKEKPLUEVEC TLEPLUTTWOELC.

* MapatnpnBnkav dtadopec avaloya e Tov popEa akvnTomoinong, omou ta vPpnAotepa
MO00O0TA EPAvIoaV TO aKlvnNTomoLnpeEva Kuttapa o€ Vidadec (€ac N KEALPWTO PLOTIKL.

* Ta uPnAotepa moooota eniBiwong ntav 95.91% yla ta AvopAlwpEVA KUTTOPO OE
vidadeg leag, 91.97% yLa ta AvoplAlwpeva kuttapa o€ vidadeg (eac kat 90.17-93.47%
yla ta AvoplAtwpéva kuttapa og vidadec (eac / keAupwTto GLoTikL, yia ta oteAEXN L.
plantarum F4, P. acidilactici SK kal L. plantarum B282, avtiotouwxa.
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OpyovoAnmrTikn
aéloAoynon
SnUNTPLOKWV
NPEWLVOU TUNoU
muesli pe
OLKLVNTOTIOLNEVDL
kUttapa P.
acidilactici SK

Akwntonownpéva kuttapa P.

ZuoTaTKO %
acidilactici SK
Nipadeg leag + 20
KeAudwto Pprlotikt + 15
Itadida + 5
Nipadeg Bpwung - 40
MKOT{L pmépL - 10
HALGomopog - 10
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O ’hl‘.'l,:é:;ku'ﬁ.!fi:;;;'{mm‘ Abartopuc StatpBn Npana lwdavva

OpyavoAnmTik6g EAcyxog Snuntplakav tomov muesli

Haukia: PUAO:

Katavaddvere muesli: moté fandvia/auyvé/kabBnuepivi

[ Tevua) afloddynan 142 Mapampioetg 217 “Mapampiae

Eugdvion (1-10)

Xpopa (1-10)

Apwpa (1-10)

Yo (1-10)

[ Tpayavoryra (1-10)

T'eban 142 Mapampnoeig 217 Mapampioeg

AvKG (1-10)

[Mucpd (1-10)
" Adupd (1-10)
{ Ew(xr(l-l())

[ Oudérepo (1-10)

Trogpd (1-10)

142 Tapampioeg 217 Tapampiaeg
Zuvohii extipmon
(1-10)
Ba ayophiate to Tpoiov 142; Nar/Oxt Ou ayopddarte o poidv 217; No/Oxt




OpyavoAnmuiky afloAoynon Onuntplakwv mpewivol TtUmou muesli

oKwvntonolnueva kuttapa P. acidilactici SK

Anpntplaka tumou muesli

FEVIKA XOPAKTNPLOTIKA ., L
Xwpic KUTTOApQ ue P.acidilactici SK
Eudadvion 7.85+1.52 8.77%+1.30
Xpwpa 7.85+1.72 8.691+1.49
Apwpa 5.23+3.22 5.154+3.34
Yoén 7.92+1.66 7.77Et1.96
Tpayoavotnta 85+ 1.68 7.38+2.43
JUVOALKN EKTLUNON ( 8.1540.90 x

o Anuntplaka tumou muesli
XapaKTnpPLOTLKO YEVGNG

Xwpig KUTTapQ ue P. acidilactici SK
AUKO 5.31+2.14 5.38+2.18
Mikpo 1.69+1.18 1.69+1.38
ANpUpd 2.6242.22 2.77+2.62
Zwo 1.77+£1.17 1.54+0.88
Oudétepo 5.00+3.11 4.62+2.69
STud6 4.62+3.10 4.08+2.84
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Enidpaon tnc anobnkevonc ota enineda kuttapwv P. acidilactici SK oe

dnuntplaka mpwivou tumov muesli.

Huépec Oeppokpacia Swupatiov Oepuokpacia Yuyeiou (4°C)
anobnKeuons  |ogcfu/g % sruBiwon logcfu/g % sruPiwon
0 8.73+0.06 AY 8.73+0.06 AY

15 8.64+0.04 99.22+0.16 8.68+0.00 99.67+0.32
30 98.21+0.09 8.72+0.01P 99.89+0.07"
60 8.50+0.03¢ 97.3440.34 8.674+0 01P 99.28+0.08°
90 8.33+0.04~ 95.43+0.49 97.154+0.16P
180 8.06+0.03¢ 92.33+0.31 8.29+0.02%F 94.96+0.18P

a: p<0.05 ouykpttika nuepa 0, B: p<0.05 cuykpLTika UE Ta Seiyuata mou arrodnkeutnkayv oc Jepuokpaoia
Sdwuatiou TNV avtiotown NUEPA.
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JUMTTEPACHOTO

* TNV nUEPA TTAPOYWYNG erteLXONKe VP NAR cuykEvtpwon kuttdpwv (8.73 logcfu /
g), n omoia pelwdnke onupavtka otic 30 kat 90 nuUEPEC amoBrnkevong o€
Beppokpaoia dSwuatiov (8.57 logcfu / g) kat Ppuyeiov (8.48 logcfu / g), avtiotowa.

 Meta amno 6 pnvec anobnkevonc, Ta moooota enBiwong kupavonkav 92.33% oe
Beppokpacia dSwuatiov kat 94.96% o€ Bepuokpacia Puyeiov.

* Ta SNUNTPLAKA TIPWLIVOU atEoTiaonY OeTIKEC BaBpoAoyieC KOTA TNV OPYOLVOANTITLKN
aéloAoynon touc kat 6ev dladopormolnBnkav og oxeEon e Ta SNUNTPLOKA TTou eV
TIEPLELYOV OLKLVNTOTIOLNUEVEC KAAALEPYELECG.
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MepapaTKOC
OXEOLAGOC

(2)

H nuepnola 66on twv
KUTTAPWV YOAQKTLKWY
Baktnpilwv opiotnke ota
2* 10° cfu

Proof of concept

Pedincoccus acidifactici
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L free immobilized on pistachio
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Created in BioRender.com bio
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ZWHOTIKO Bapoc,
Enineda IvoouAivne & Mukolnc nAaopatog
BLOXNMIKEC OLVOAUOELC

DA+P IA+P ADA+P AZA+P
EBSopada 0 4 0 4 0 4 0 4
Zwpatiko Bapog(g) 422.2+14.0 450.7+11.8 396.619.4 434.1+8.4 381.3+14.6 @ 402.1+11.9 @
MMukoln (mg/dL) 124.83+5.71 133.00#5.40 100.33#5.58 123.1749.72 360.67+3.06PY  407.00+14.36BY 324.67+22.70Pv 392.83+29.65F
Ivooulivn (ng/mL) 5.07+ 0.47 5.75+0.64 4.74+0.51 4.61+0.82 1.28+0.138v 1.15+0.07Pv
TC (mg/dL) 116.17+6.63  122.50+7.53 101.50%+4.19 110.1745.27 88.67+9.07 96.3315.64 89.00+8.84 106.67+4.88
HDL-c (mg/dL) 93.83+4.32 95.00+5.67 96.00+7.94 100.1747.63  52.17+2.91Pv 57.33+4.778v
LDL-c (mg/dL) 20.83+3.11 18.50+2.38 25.83+3.16 28.50+£2.92 12.504+3.60 12.67+1.45 12.00+4.31 16.33+1.99
TAG (mg/dL) 154.67+20.75 150.00+14.16 87.00+3.79 91.33+4.65 176.33£19.00 120.67+35.33 161.17+42.22 138.50+17.13

a: p<0.05 ouykpttika Ue TIUEC TNC (bLag ouadoc otnv Evapén tne napeuBaonc, 8: p<0.05 ocuykptitika ue QA+P, y: p<0.05 ouykpitika ue SA+P
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Napayovtec GAEYUOVAC

TNF-a (pg/mL) IL-1b (pg/mL) IL-6 (pg/mL) ML-1b otic StaPfnTikeg

dA+P 26.91+2.64 26.2712.62 15.6%1.65 ,
opddec (AOA+P kat AXA+P)

2A+P 26.37%11.96 24.38%8.00 14.03+£1.43

ADA+P 24.3243.24 57.59+0.99¢%6 14.46+1.10 OE GUYKPLON UE TIG OHADES

AZA+P 23.04+0.68 67.91+4.82%8 16.02+1.43 uylwv {wwv (PA+P kat ZA+P)

a: p<0.05 ouykpitika pe @A+P, 8: p<0.05 cuyKpITIKA UE SA+P
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MikpoBLOAOYIKEC AVOAUOELC KOTIPAVWYV

Evtepokokkol ZtadUAOKOKKOL ZTPEMTOKOKKOL

8 8 10
- 6 = T T T - 6 & < = y 8 = - = T — OA+P
5 5 i B S 6 mIA+P
& & S 4 B AQA+P
k=) S S

2 2 2 mAIA+P

0 0 0

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

EBSopada EBSopada EBSopada

« ( Staphylococci og vy kot StaBNTika (WIKA TTPOTUTIAL TTOU KATAVAAWOOV Ta
akwntomolnpeva kuttapa P. acidilactici SK oe keAupwto dLotikt (4" eBoopada)

*  Enterococci otouc eMiMUEC TTOU KATAVAAWOOV T OLKLVNTOTIOLNMEVA KUTTOPOL
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MikpoBLOAOYIKEC AVOAUOELC KOTIPAVWYV
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I Enterobacteriacae &
coliforms ota dtaBntikd {wikd
npotutia (efdopadec 0 & 4)
™ E. coli ota Stafntikd {wika

npotumia (efdoupada 0)
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MikpoBLOAOYIKEC AVOAUOELC KOTIPAVWYV

Lactobacilli
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MukpoBLoAOYLKEC aVOAUGELG EVIEPLKOU LOTOU

Etkeog NAotba
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AnoteAsopata NGS avaAvoncg - Erinedo phylum

1Dﬂ 7 /\ — =]

@ p__protecbacteria
p__firmicu tes
p__bactercidetes

@ p__ actinobacteria

. . 80
I Firmicutes &
J Bacteroidetes otnv opada OA+P
S 60 -
3
3
s
. . /4 g 4‘] =]
™ Actinobacteria otnv opada twv & ~
dtafntikwv {wwv Tou xopnynodnkav
aKLvnToTmoLlnNUEVa KuTtTOapa P, 20 -
acidilactici SK o€ kEAUPWTO PLoTiKL

QAP ()
D AR

AP (0)
AP (4)
ADALP (0)
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AnoteAsopata NGS avaAuvoncg - Elinedo genus

100 —

@ g_ turicibacter

@ g__synirophocoocus

@ g_ ruminococcus

@ g_ rosaburia

@ g_ romboutsia

Qs . , ,

® 5o * /M Pediococcus oe OAEC TIC OMAOEC
g__lactobacillus
@__lachnospdra

& g__lachaoclostridism

el e M Lactobacillus in QA+P ko

® g evhactenium

. ADA+P cuykpLtika pe Evapén Kal
® 5_baresila e opadec TA+P kat AZA+P

@ g__bactorokies

@ g_ anaerostipes

@ g__alobaculum
g__ alistipas

80 —

60 —

* /M Oscillospira otic opAadeC LyLWV
(2A+P kat OA+P)

40

Zyenkn) aeBovia (%)

a6/ § * I Romboutsia otnv opada OA+P

* /M Bifidobacterium otnv opada
ADA+P

ADALP (4) ‘ Ii

AP (0)
AP (4)
SAHP (0)
SALP (4)
ADALP (0)
AZALP (0)
AZALP (4)
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Moocotikomoinon SCFAs & yaAaktikoU oé€oc

®A+P IA+P ADA+P AZA+P

EBSopdsa 0 4 0 4 0 4 0 4

FaAakTiko 0§y 0.647+0.080  0.592+0.105  0.823+0.047  0.697+0.087 ( 1.522+0.0888Y o.@ @ossﬁ'v 0.759@
Og1k6 080 6.912+0.424  6.919+0.525  6.894+0.546  5.832+0.882  9.739+0.867  7.895:0.711  9.405+0.873  7.476%0.637
Mporoviké oy 1.02240.181  1.170+0.271  0.972#0.109  0.892+0.157  0.954+0.149  0.935+0.195  0.922+0.101  0.959+0.096
looPoutupik6 080 0.054+0.007  0.073+0.008  0.088+0.018  0.100£0.019  0.069+0.015  0.057+0.007  0.043+0.006  0.062+0.008
Boutuptké o0 0.417+0.017  0.853#0.127  0.624+0.071  0.921#0.236  0.477+0.062  0.532#0.131  0.582+0.034  0.73840.294
IcoBaAepiko o&y 0.034+0.008  0.050+0.006  0.048+0.017  0.061+0.015  0.022+0.003  0.031+0.005  0.031+0.006  0.034+0.010
BaAepiko oy 0.04+0.007  0.067+0.012  0.077+0.021  0.086+0.017  0.025:0.007  0.057+0.015  0.065+0.011  0.040+0.010

QA+P: Yyin {wa ue dtatpopikn mapeuBaon ue akwvnromotnuéva kutrapa P. acidilactici SK oe keAupwto @Lotiki, ZA+P: Yy wa ue dtatpo@ikn napeuBoaon Ue
eAevepa kuttapa P. acidilactici SK, AQA+P: AtaBntika {wa ue dtatpoplkn napéuBaon ue akwvnromownueva kutrapa P. acidilactici SK o€ keEAUQWTO @LOTIKL,
AZA+P: AtaBntika wa ue dtatpoikn rapeuBaon ue eAsudepa kuttapa P. acidilactici SK.

a: p<0.05 ouykpitika ue eBdouada 0 oto avtiotoyo Seiyua, 8: p<0.05 cuykpttika Ue SA+P, y: p<0.05 ouykpitika ue QA+P.
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Multiplex PCR ywa emuipeBaiwon napouoiac tov P. acidilactici SK

10 11 12 13 14 15 16

17 18
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DNA ladder
negative

: Selyparta kompdavwy tng opadag 2A+P tnv eBdopdda 0

: Selypata kompavwy tng opadag GA+P tnv efdouada 0

: Selyparta kompavwy tng opadag AZA+P tnv efdouada 0
: Selyparta kompdavwy tng opadag AOA+P tnv efdouada 0
: Selypata kompavwy tng opadag MA tnv efdoudada 4

: Selypata kompavwy tng opadacg 2A+P tnv edopdda 4

: Selypata kompavwy tng opddag AOA+P tnv eBdouadda 4

: Selypata tudpAou g opadac XA

: Selyparta tupAol tng opadag IA+P

: Selypata tupAou tng opadag OA+P

: Selyparta tupAou tng opadag AZA+P

: Selypata tupAou tng opadag ADA+P

: P. pentosaceus G22NM13 (Selypa eAéyyxou)
: P. acidilactici SK (6elypa eAéyxou)

: L. plantarum F4 (6eilypa eA€yxou)

: DNA ladder

66



ZUMITEPACHOTOL

e Ta amoteAeopaTa TWV ULKPOBLOAOYLKWY OVOAUCEWVY OTA EVTEPLKA THAMATO TOU ELAEOU KOl 0TO KOAOV TWV
SLafntikwyv {wikwv MPOTUTIWV GOVEPWVOUV HLa Lelwon ota enimeda Twv eviepoBaktnplwv PETA TNV
KATOVAAWGN aKLvnTomoltNUEVWY Kuttapwv P. acidilactici SK o keAUPWTO PLOTIKL.

e OLmAnBuouol TwV YOAAKTIKWY BaKTnplwy oto KOTpava auénBnkav oe OAEC TIC OUAOEC, EVW Ta
bifidobacteria avénBnkav og vy (WKA TEPOTUTIA TTOU EAABOV TOL AKLVNTOTIOLNUEVO KUTTAPO O€ KEAUDWTO
dLotikt. MapdAAnAa, ota {wikad mpoTuTa oL TAnBuopot SuvnNTikd maBoyovwy pikpoBiwv petwbnkav n
emavAABav ota enimeda Twv uyLwV {WwV KETA TNV Xopnynon eEAeVBEPwWV 1 AKLVNTOTIOLNUEVWY KUTTAPWV P,
acidilactici SK.

e Ye enimedo yEvoug, To Pediococcus spp. auéNOnKe og OAEC TIC OUASEC {WIKWV TPOTUTIWY, EVW TO YEVOC
Lactobacillus av€éNOnkKe ot opAdec ou EAaBav Ta akwvnTomoLnpeva KUTTapA.

* H katavalwon (eAeUBepwv 1 akvntomolnpuevwy) kuttapwv P. acidilactici SK o06Aynoe og onNUOVTIKA
avénueva enimedo HDL-c oto mAdopa Twv StaBntikwy {wKwV TtPOTUTTWV

’ ’ ’ 67
24/10/24 — Moptakn BiotexvoAoyia kot Atatpopn



TeAKA ZUUTIEPACHLOTOL

1. To keEAUPWTO PLOTIKL TTOU ATIOTEAEL Evayv ENPO KAPTIO TTOU EVTAOCCETOL OTNV LECOYELOKN
dlatpodn pnopel va ermdpa BOeTIKA 0TO EVIEPLKO UKpoBiwpa {wikwv potunwy 2ATl.

2. H akwntomoinon AeLToupyLKWV KOAAALEPYELWV OE KEAUDWTO PLoTikt Kat vidadec (eac eixe
Betkn enibpaon otnv KUTTOPLKA BLWOLMOTNTA TOOO KATA TNV armoBnkevon aAAd Ko
KOTAL TNV EMWAON 0 oUVONKEC MPocopoilwong yaoTpevTePLKNC tePnC.

3. Ta &npa akwntomolnpeva kUttapa o puokolc Ppopeic mopouoLtdlouV TIPOOTITLIKES
epappoync TouC o€ cuoTAMATA TPODLUWY KOl AVOUEVETAL VOL TIPOOEAKUOOUV TO
KOTOLVOAWTLKO KOLVO.

4. H dwatpodikn napepPaon pe Asttoupykeg KaAAlepyeleg P. acidilactici SK og eAeVBepn N
aKlvnNTomoLnUeEVN Lopdn emdpd BETKA OTO EVTEPLKO LIKPORBLWHO {WIKWV TIPOTUTIWV
>Atl, aAAd kot oto MpodiA Twv Autdiwyv Tou ailpartoc.
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[eVIKA
v’ Opadec (2 atopwv)
v’ Keipevo + Mapouoiaon

v' HuEpOUNVLIEC TTOPOUCLACEWV:
5/12

12/12

19/12

Avaptnon twv Bepdtwyv oto eclass (¢wg 25/10)

Oplotikomnoinon opadwv/-spdtwv (¢wc 31/10)

Aoun Epyaociag (Keipevo)

H €ktaon tng epyaciog va Kupaivetol
pnetagL 2.500 (to eAdxloto) kot 3.000
Aé€ewv (To pEYLOTO).

H doun TG epyaociac va ivat:

1. TitAog

2. Ovoparta

3. NepiAnyn (Ewc 250 AE€eLg).

4. Ne€ec-kAedia (keywords) (LExpL 5).
5. Mivokog meEPLEXOUEVWV.

6. Kbplo ocwpa.
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