oz, AHMOKPITEIO TANETIIZETHMIO OPAKHX
- - %4 % TMHMA IATPIKHZ
" AwetpnpoTtiké Metartoyaké Mpoypappo Xmwovddv
«Khwvikn Poppokoroyio Kot OepamrevTikng»

H EITIIAPAXH INQTIKQN ITAPAI'ONTQN
2TON ENTEPIKO BAENNOI'ONO QX
XTOXO0OX OEPAIIEYTIKQN XTPATHI'TKQN
XTH NOXO TOY CROHN

Havayomoviov HHavraln Mapia
Emprinov:
KoaOnynmg ®appoxoroyiog I. Koiog
Epyoaotmipro ®aoppoxoroyioc A.I1.O.



Eicaymnyn

I1o10mma0gic DAEYHOVOOELS Nococ tov Crohn

EvteponaOereg

EAxmong KoAitioa

* Eivot ovtodvoca VOGTIUOTO TOV YOGTPEVIEPTKOD GLGTHUATOS TA
omoia yapakTnpilovton amo YpOvio, PAEYLLOVY).

* Nocog tov Crohn: TpocsPaiel OAOKANPO TO YOUGTPEVTIEPIKO
COANVO, ALY KUPIOE TOV TEMKO EIAED!

e ITlayxoowa adénon tov neprotatik®mv: ExProunydvions/Avtucog
TPOTOG LM

(lAbraham et al, N Engl J Med, 2009; *Molodecky et al, Gastroenterology, 2012)
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(Kolios & Robertson, 1997; Strober et al, 2011)




A0 TOTYOUOTIKT) TVOOT)

* Boaowkn owapopa petadd g vocov tov Crohn Kot EAK®OOVC
KOMTLO0C €lvan 11 ELPAVIOT] TNG OLUTOLYMUUTIKNG IV®GTS TOV
avoanrtoeeeTon ot voso tov Crohn.!

e IlaBoloywn katdotoon 1 omoio EULPEAVICETOL GE TEPUTTOOCELS LLE
Bapid exkdnrlmon ¢ vocov tov Crohn?

*  ATmOppPOLO GLVEYDV KOl YPOVIOV PAEYLOVOOMV OTTOKPIGEWDV

IAbraham et al, N Engl J Med, 2009; ?Wynn et al, Nat Med, 2012



A0 TOTYOUOTIKT) TVOOT)

* Elamimveratl otov PAevvoydvo, 6Tov vToBAEVVOYOVIO YLTMVO,
OTOV HVTKO YITOVO KOl 6TOV 0poyOvo>!

* 'Eviovn cuGempeuon GUGTATIKOV TOV EEMKVTTAPLOV
vtootpdpotog (ECM) 6mme 10 KoAloyovo?.

* H o0vBeon tov véov koAAayovov Cemepvdel To puOUO pe TOV
omoio awtd omodoueiton®

IAbraham et al, N Engl J Med, 2009; 2Wynn et al, Nat Med, 2012; *Rieder et al, Gut, 2007,
“Speca et al, World J Gastroenterol,2012



Kolovikoi vroemiOnAtakol pooivoPAGGTES

K¥Yp1o poAo o1 mabBoyévera

™ ivoonc! < ® > @

Tonwoi wvopAaotsg \ KotTOpa
%MT

[Ipoérevon amd motKiAOLG e
KLTTOPIKOVS TANOvoUOHC —— \

®8TIKO{ GTnV éK(Pp (X’Gn: a’_ EvSoBnAlaka xOTTapa
smooth muscle actin (a-SMA),

Bipevtivng . Apvntikoi otnv IEpestemn
ékppao): deopivng?

Micallef et al, Fibrogenesis Tissue Repair, 2012; °Lin et al, Am J Pathol, 2008; *Lee et al, Immunity,
2012; *Hinz et al, J Invest Dermatol, 2007



KoAovikol vmoemiOnAtakol pooivoPAACTES

* Evepyomoinon omd votikovg mapdyoviec (TGF-1)!
*  YTEPUETPT TOPAY YT GLOTOTIKOV TOV EEMKVLTTAPION

vtootpdOUatoc(ECM) : kolharyovo, yAvkolapivoylvkdavec!
QIUTPOVEKTIVN K.O

XTENQXEIX/AITO®PAEEIX ENTEPIKOY
AYAQY, XYPIITIA

'McAnulty et al, Int J Biochem Cell Biol, 2007



KoAovika emOnioa Kottapa

Evepyn CLUUETOYY] GTN QAEYLOVT] K01 GTNV ivewo™n 611 vOco 1ov Crohn

e IHapaywyn ereyuovedwv (NO, IL-8) ko votikwv wopayoviov (TGFE-
B1-2-3, TIMP-1), énerta amd O1EYEPGT UE TPOPAEYLOVDOELS
KLTTOPOKIVES TOV TTapdyovtol ot voco tov Crohn!-?3

* Metatponr) € HLOIVOPAACTEC LECGM® TNC «ETOMNMOKNG-
ueoeyyvuoTikng petafoone» (EMT)?

* Ymepkeiueva enONMOKOV KVTTEAP®V TPOKAAOVV TNV EKOPOCT] TOV
wotikoVv topayoviov (MMP-9,CTGF) kot avénon tov mopayouevov
KOAAOLYyOVOL o€ pooivoPAadotes’

Kolios et al, Br J Pharmacol, ,1995; *Kolios et al, Br J Pharmacol, 1996a; Drygiannakis et al, J
Crohns Colitis, 2012; “Rieder et al, Gut, 2011



Kvttapokivn TL1A (TNF-like ligand)

Méloc tnc TNF vrepokoyévetag !

Kwowomoteitar and to yovioro TNEFS15

Tomov II owopepPpavikn Tpwteivn, n oroia mOavov umopei va
ATEAEVOEPDVETAL GE EKKPIVOUEVT] LOPPT] LEG®D UETOUAALOTTPOTEIVOCOV

Aockel T opdomn TS LEcm tov voooyea TS TNFR vrepowkoyévelag
DR3, evod mpocoévetal kol otov DcR3

lAiba et al, Mediators Inflamm, 2013



Kvttapokivn TL1A (TNF-like ligand)

Ex@paletor votePa 00 O1EyEPON):

EvdoOnitokd kottapa?

Kvttapa puoikng avooiog?

T Aeppoxvtrapa’ Apdosic TL1A:
2uvoieyepon T PonOntikav
AELPOKVLTTAPMOV KO TOPOYDYN

PAEYLOVOOMV KLTTOPOKIVOV OO
O DR3 skopaleTon o€: auTd -2

Kuttapa puoikng ovooioc
T AepgoxkivtTapa’
B Aeppoxvtrapa £netto omd d1éyeporn’

lAiba et al, Mediators Inflamm, 2013; 2Migone et al, J Clin Invest, 2002; 3Pappou et al, J Exp Med,
2008; “Meylan et al, Immunity, 2008; >Cavallini et al, PLoS One, 2013



TL1A xou vococ tov Crohn

2vpuugroyn TL1A otn vooo tov Crohn:
« TLI1A, DR3: [ -avénuévn ékppaon o€ acbeveic pe voco tov Crohn
-GUVOEOVTOL LUE AVATTTLEN EVIEPIKNG IVOGONC Kol
eAeyuovng otn voco tov Crohn
-entineoa TL1A,DR3 avdioya Tic coPapotntog tmv
__@leypovav!?

* AmAotumog B tov yovioiov TNFSF1S cuvoéeton pe avinuévo
KIVOUVO EU@avionc, aAld Kot pe avEnuEvn Bapvnta tg vOoov GE
EBpaiknc xotaywyne acheveic pe voso tov Crohn?

e Ilepapatikd povtéda Tovtikov pe vrepekepact TtovTLIA,
avETTLENY EKTETAUEVT EVTEPIKT Tvoon!

'Barrett et al, Am J Pathol, 2012; *Zheng et al, Eur J Microbiol Immunol (Bp), 2013;
3Michelsen et al,PLoS One, 2009



O¢cpamneio otn voco tov Crohn

AVTILETOTICT QAEYUOVNIE

* Koptikootepoeion
* AvoocokoatactaAtika (Alabsiompivn, Mebotpelitn)
* Evooelc S-apvocaivkiAikon oc€og, SASA

* Buoloyweg Ogpameiec (anti-TNF-a -Infliximab, Adalimumab)

AVTILETOTION IVOGNC

* Movaoikn BepamevTikn emA0YN NS iveong 6T VOGO TOL
Crohn == Xsgipovpyikn exéupaon

*  Avaykn avantuEng PloAoyIKOV OEPATEIMV GTNV AVTILETMOTION
NG V@GOG

Pithadia et al, Pharmacol Rep, 2011



2 KOTOC TNC MEAETNC

< H eumiokn tov mapayovta TL1A, pog kuttapokivng
TOV TPOAYEL TNV VOGO, GTIC KLTTOUPIKEC OAANAETIOPAGELC
TOV EVTEPIKOV PAEVVOYOVOL, TOV GYETICOVTOL UE TNV IVOTIKTY)
olEpyacio, MC OLVNTIKOD GTOYOV VEMV BEPATEVTIKMV TPOCEYYIGEMV.



YAukd kot M£000oot

*  AToUOV®OGT) VTOETONMOAKOV EVTIEPIKOV LVOIVOPAUGTOV

* KvuttapokaAAiEpyetec:
Evtepikol vmoembniiokoi pooivoPAdotec
Kolovikn emOniiakn kvttopikn cepa HT-29

* Amoudvmon oAtkov RNA
 cDNA cVUvOeon

e XvuPatikn PCR

* Real time PCR



Epeuvntiko mpmTOKOAAO

* A€yepon TV VTOETONMOK®OV UVOIVOBAOGTOV LE TIC
TPOPAEYLOVMDOELS kKuTTapoKkivec IL-1a kot TNF-a poveg tovg
Kot 6€ GLVOLACoOVG (1, 6 Kot 24 mpec O1EYEPGT)) KOl GLAAOYN
TOV KUTTAPOV

o Ayepon toov HT-29 emOnAokav KuTTapmV e TOVG
pAeypovmoelc petaPifactéc TNF-a, IL-1Ta kot IFN-y novec
TOVC KOl GE GLVOLAGLOVG (6 MPEC O1EYEPTT]) KUl GLALOYT TOV
KUTTAPWOV KOl TOV VITEPKELUEVDV

* Aigyepon tav VITOETONMOKDOV LmowoB?»aG'co)v LLE TOL
vrepkeinevo Tov deyepuévav HT-29 (6 dpec d1éyepon) Kot
GULAAOYN KLTTAP®V KOl VITEPKELUEVOV

* Melét ékppaong tov TL1A 6tovg pvoivoPAdctec



Amoteléopota



ATOHOVMOT KU1 YUPOUKTNPLONOS KOAOVIKOV VTOETIONALOK®OV
HVOIVOPAUGTOY.

e ANyn Broyidv eucloloytkov Toy£0g EVIEPOL amd acOeveic.

o KaAAiépyela Proyiov yia 3-4 eBoouddes LEYPL VO ELPAVIGTOVV
ATOKiEC LVOoivoPAACTOV.

e Xpowon kat emPefaimon TavtdOTNTOS LLOTVOPAAGTOV.

+a-SMA + Blugvrivrl - 586ui\’1]



H emiopaon ToOv mpo@reynovmdoov Kuttopokivoy IL-1a kat
TNF-a oty enayopevn ékppaon TL1A ano Tovg pvoivoPrdaoctec.

TL1A
c *k 'Hﬁw £PON NVOIVOPLIGTOV HE TL
S 25 P<0.00001 YEPOTN N n q
@ | kvttopoKiveg IL-1a 1j/kar TNF-q, | |
95’_20 | Y1 6 @pES, TPOKALEGE TN |
x | Grarwﬂl«ng oNUovTIKN 0vénon
15 |
! ‘mg ¢kppoaonc tov TLIA. i
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£
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L
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Hopayoyn petofrifpoctov @Aeypovis 00 KOAOVIKG emONAloKad
kouttopo HT-29 o¢ in vitro cuvOnkeg greynovig (or&yepon ue
TPOPAEYLOVMOELS KUVTTUPOKIVES).

<+ Ai€yepon tov HT-29 xvttapov pe: IL-1a, TNF-a & IFN-y

Tavtomoinon emrvympévg o€yepones: mopaywyn petafifoctomv
preypovrg (IL-8), dmwg £xer meprypopei -2

"Exgpaon IL-8
1-3 =2 adieyepto HT-29
4-6 =2 deyepuévo HT-29

"Ex¢paon GapdH

RT(+) RT(-)

I'Kolios et al, Br J Pharmacol, 1995; 2Kolios et al, Br J Pharmacol, 1996a



H emiopaon tov vaepkeipévoav tov HT-29 kvttapov oty
enayopevn Ekppoon TL1A amo Tovg povoivofracTtec.

TL1A A Ynepkeipeve HT-29 |

.é  KUTTAP®V, KaAMEPYNPEVOV ::
= CTRL§ *P<0.05 | TOPOVOLO KUL TOV TPLOV :
S IL-1a * | kvtTapokivayv (IL-1a, TNF-a |
o TNF-a 'kou IFN-Y), £iye og |
S | ; .
£ IFN-gq] i anorakac;}a TN 6TATIOTIKOG
S ILA+TNFE==h" | SNUAVTIKY) avinon e i
§ IL-1+IFNES :: ékppaong Tov TL1A o1ic 6 ::
S TNFHFN] opggmooens
SIL-1+TNF+IFN{

o) 0 10 20 30 40

relative mRNA expression in MFs

6 hours incubation



2VUTEPAC LT

“ lIpotn in vitro perétn ékppaong tov TL1A otovg
nvoivopiraoteg

“* H dtéyepon tov pooivoPALactdv Ue TPOPAEYLOVOOELS
KUTTOPOKIVEC ETAYEL TNV EKPPUGT] TOV IVOTIKOD TOPAYOVTO,
TL1A otovug pvoivopAdotec.

“* Ta dieyepuévoa, pe TpopAEyLOVMIELS KuTTOpOKivec, HT-29
KOTTOPO, CUUUETEYOVV GTNV WVAOTIKN OlEpYooia, LECH
EKKPIVOLEVOV TTAPAYOVTMV, 01 00101 AAANAETIOPOVV LE TOVC
EVTEPIKOVGS LVOTVOPAAGTES Kl TPOGYOVV TNV EKPPAGT) TOV
TL1A o€ avtovc.



2VUTEPAC LT

** Ta OTOTEAEGLOTO LLOG DITOOELKVVOVY TNV
EUTAOKT] TOV HVOTVOPAAGTOV GTNV TOPAYWOYT] TOV
wvotkov tapayovta TL1A 6tav Bpebodv c¢
wepPdirov pAeyuovnc kou emPefarmvouy yia
Hio akOUNn @opd TNV GAANAETIOPOACT TOVG LE TO!
KOAOVIKG ETONALOKA KOTTOPO GTNV EVIEPIKT)
QAEYLLOVT).

X Adym tov 011 1 KuTTOapoKiv TLIA eumAéxeTon
GTNV WVOTIKT olepyacio otn voco tov Crohn, 1
TEPAUTEP® UEAETT TOL UNYOVIGLOV ETAYDOYNG KO
OPAGCNC TNC, EVEATIIGTOVUE VA, 00N YN|GEL GTNV
EVPEGT VEOV DEPATEVTIKOV GTPUTYIKMOV.



MeALOVTIKOL GTOYOL

“* Melém éxppaong tov TL1A o pooivoPAdoteg Emetta
oo O1EYEPOT UE 1OTIKA VITEPKEIUEVA, TPOEPYOUEVH OTTO
KoAovikéC Proyiec acBevav pue Crohn kot amd vy
aTouo

“* Melém éxppaong tov TL1A kot tov DR3 o HT-29
emOnAloKd Kottopa

“* Aéyepon HT-29 xuttdpwv ue TL1A 1) o€ cuvovacud ue
EMTAEOV KUTTAPOKIVEC, TPOKELUEVOL VO OLEVKPIVIGTEL O
pOAOG TOV GE OVTA T KUTTOPA

“* Agpevvnon tov katd 1oco 1 Ekppaot Tov TL1A otovg
LLOTVOPAAGTEC TPOKAAEL TNV AOENGT TOV TOPAYOLLEVOL
KOAAOYOVOL



Pro-inflammatory cytokines induce the expression of
TL1A/TNFSF15 in primary intestinal subepithelial myofibroblasts

Bamias G*., Filidou E2., Goukos?., Valatas V*., Arvanitidis K2., Panagopoulou MZ2., Kouklakis G®., Daikos
G3,, Ladas SD!., Kolios G2

*Laikon Hospital, Ethnikon & Kapodistriakon University of Athens, Academic Dpt of Gastroenterology, Athens, Greece

2Democritus University of Thrace, Lab y of Phar I Faculty of Medicine, Al droupolis, Greece

3Laikon Hospital, Ethnikon & Kapodistriakon University of Athens, 1st Dpt of Propaedeutic & Internal Medicine, Laboratory of Infectious Diseases, Athens, Greece
“University of Crete, Laboratory of Gastroenteralogy, Heraklion, Greece

SDemocritus University of Thrace, Endoscopy Unit, Faculty of Medicine, University Hospital of Alexandroupolis, Alexandroupolis, Greece

BACKGROUND & AIMS

TL1A is a member of the TNF superfamily of cytokines (TNFSF15). It provides co-stimulatory signals for activated lymphocytes
that express the functional receptor DR3 (Bamias G. et al. Curr Opin Gastroenterol. 2013;29:597-602). TL1A and DR3 are highly
upregulated in intestinal areas with active IBD-related inflammation (Bamias G. et al. Clin Immunol. 2010;137:242-9). Recently
it was reported that transgenic mice with lymphoid- or myeloid-specific overexpression of TL1A develop colonic fibrosis
(Meylan F. et al. Immunol Rev. 2011;244:188-96).

The aim of the present study, was to determine whether primary human intestinal subepithelial myofibroblasts (ISMF) express
TL1A constitutively or under stimulation with IBD-associated pro-inflammatory cytokines.

METHODS AND RESULTS

Figure 1. The pro-inflammatory cytokines IL-1a and TNF- a induce the expression of TL1A in

cultured primary ISMFs.
* ISMF were isolated from endoscopically-obtained colonic biopsies from healthy controls accerding to
an established protocol (Drygiannakis | et al. J Crohns Colitis 2013, 7, 286-300). ISMF were cultured in
DMEM supplemented with 10% FBS and antimie The il h (a-SMA+,
vimentin+ and desmin-) was verified by immunofluorescence microscopy. ISMF at passages 3-7 were
used in the experiments. ISMF were cultured unstimulated or stimulated with rhil-1a (5 ng/ml),
rhTNF-a (50 ng/ml) or their combination. ISMF were collected at 1, 6, or 24 h and total RNA was
extracted from the cultured ISMF. The mRNA expression of TL1A was measured by real-time RT-PCR.
The AAct method was used for the measurement of the relative TLIA mRNA transcript number.
GAPDH expression in each sample was used as the internal control. Results include ISMF from 3
separate individuals. The baseline value (CTRL) corresponds to the 6h values of unstimulated ISMF
obtained from 6 healthy controls. Asterisks indicate statistically significant differences in comparison
to CTRL values. Data are presented as the meantstandard error of the mean (SEM). Comparisons
between groups were performed using Mann-Whitney t-test. Statistical significance was established

*

relative TL1A mRNA
expression

CTRL:
IL-1a 1
TNF-a 1
IL-1+TNF 1!
IL-1a 6
TNF-a 6
IL-1+TNF 6!
IL-1a 24
TNF-a 24/

IL-1+TNF 24|

at P=0.05.
Figure 2. Epithelial-derived soluble factors induce the expression of TL1A in cultured E
primary ISMFs. K]
HT-29 cells (human colon cancer epithelial cell line) were cultured in 75cm? flasks with 5 cTRLﬂ
McCoy’s medium enriched with 10% FBS and antimicrobials. HT-29 cells were cultured g IL1a :_.
unstimulated (CTRL) or in the presence of various combinations of rhil-1a (5 ng/mi), S
thTNF-a (50 ng/ml) and rhiFN-y (150U/ml). The supernatants of cultured HT-29 cells were & TNF-of B
collected and used in cultures of ISMFs that were isolated from healthy controls as & IFNT)
indicated in Fig. Legend 1. SEMFs were passaged at a ratio of 1:3, whilst HT-29 at aratioof  © IL-1-a+TNF-a: :h
1:10. All experiments were performed with FBS-free media at 95% culture confluence '@
with a stable ratio of supernatant cell surface (1.5 ml:9.6 cm?). ISMF were collected at 6h, = IL-A-a+FN- W
total RNA was extracted, and the mRNA expression of TL1A was measured by real-time TNF-a#IFN-{__H
RT-PCR. The AAct method was used for the measurement of the relative TLIA mRNA & |L-1-q+TNF-a+FN- *
transcript number, using GAPDH as the internal control. Data are presented as the & 20 20 50 0

meansstandard error of the mean (SEM) from 3 individual samples. Asterisks indicate

statistically significant differences in comparison to CTRL values (Mann-Whitney t-test) relative TL1A mRNA expression in ISMF

P=0.0097

Figure 3. Soluble factors from intestinal tissue cultures of patients with Crohn’s disease upregulate
the expression of TL1A in primary ISMFs.
Tissue cultures were in i btained colonic biopsies from healthy controls
and patients with Crohn’s disease. Briefly, tissues were washed extensively with HBSS, transferred in
12-well plates in 1ml RPMI and incubated at 37°C, in 5% CO, atmosphere for 28-30h. Supernatants
were centrifuged at 10.000rpm for 10min. ISMF from healthy controls were cultured in the presence
of RPMI or supernatants from tissue cultures. After 6h, ISMF were collected, total RNA was
extracted, and the mRNA expression of TL1A was measured by real-time RT-PCR. The AAct method
g Wiy e i s was used for the measurement of the relative TLIA mRNA transcript number, using GAPDH as the
ST S I —— internal control

culture conditions:

relative TL1A mRNA expression

CONCLUSIONS

+Pro-inflammatory cytokines that are abundantly expressed in intestinal areas with active CD (TNF-a, IL-1a, IFN-y) induce the
expression of the co-stimulatory cytokine TL1A in ISMF either directly or through the induction of epithelial-derived mediators.
+Interactions between ISMF-derived TL1A and its receptor, DR3 on epithelial cells or lymphocytes may participate in the
pathogenesis of chronic intestinal inflammation.
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