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Potent AhR Agonist EQ504 Facilitates Gut Epithelial Repair in Inflammatory Disease Models
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conditions

EQ504 is a strong inducer of CYP1AT1 in gut epithelial cells

= The intestinal epithelial barrier is a dynamic, single-cell layer lining

the gut that plays a vital role in maintaining health and o | . . « TEER assay was used to assess recovery of epithelial tight junctions
homeostasis. The epithelial layer blocks microbes and toxins while ANR Is highly expressed In Caco?2 cells, and ifs fotal protein level does upon cytokine-induced stress. The barrier function was preserved over
allowing the selective absorption of nutrients and water. not change upon short treatment with cytokines. time with EQ504 treatment.
» The barrier is reinforced by 1'|gh1' juncﬂong that regukjﬂ'e  Treatment of CC!CO? cells with EQS04 or Indirubin led to UpregUk]ﬂOn —o— Vehicle, no cytokines -+ EQ504 + IFNy TNFa IL6
permeability and contributes to intestinal homeostasis by of CYPIAI, confirming target engagement by these compounds. = Vehicle + IFNy TNFa IL6 — Indirubin + IFNy TNFo. IL6
Secrehng mucins, antimicrobial pepfldes, and immune mediators. ° Compgrlson Of EQ504 Ond |nd|rub|n Showed Thg'l' EQ504 |S more 110— - |
= During disorders such as ulcerative colitis (UC), the barrier is  pofent in engaging with the AhR farget and inducing CYPIAT gene = &g Qﬁé;ﬁ%?ﬁiﬁﬁ,ﬁﬁ,ﬂ%’%ﬁ;ﬂ INFQ
compromised. expression. E.g 100 20 ng/ml and IL6 10ng/ml to assess
= The Aryl Hydrocarbon Receptor (AhR) is a ligand-activated g b - 5o recovery of epithelial fight juncfions
franscription factor that senses environmental, dietary, and NT IFNy+TNFa = —»- EQ504 — Indirubin g3 90- in the presence of 100nM EQ04 or
microbial signals to regulate gene expression involved in 2,100— "3% Qﬂrufomo'oo, #%5<0 001 *0<0.0]
defoxification, immune responses, and gut homeostasis. The most S A - e AhR o 2 £ 80- . <€ 05 vs \/e/hic?e+ N Tl\ﬁc L6 b
well-known gene activated by the AhR pathway is the CYPTATe. O = SO S 4
S 40- -0 Two-way ANOVA
= |ndirubin is a naturally occurring compound, constituent of Indigo _actin g ' ' ' ! ' ' !
Naturalis. It acts as an AhR agonist, and it has been - — | — - p < 2 4 ? 2224 26
demonstrated to be beneficial in refractory ulcerative colitis (UC), < Vehicle time (Hours) . .
highlighting the potential of targeting the AhR pathway in UC 1.5+ g 17 « ERK  was phosphorylated In EQ504 treated cells, suggesting
patients 5. s | < oreservation of cell survival upon cytokines tfreatment. Phospho-NF-kB
c 1.0 = . o o .
3 s . (P65) was downregulated and [KB (NF-kB inhibitor) expression
= |n the gut, activation of AhR plays a key protective role: = 5 o ! ! ! ! ! !
9 , P y, YP , z 0.01 0.1 1 10 100 1000 10000 Upregulated by EQ-04.
1. Induces production of key cytokines and cytokine receptors “00_ oM i Cytokine freated
(IL10, IL1OR, 1IL22R) that promote an anfi-inflammatory NeTNRe . v 1 N ncz EQS04
response within the intestine!. | | | c I Figure 9 .Caco2 monolayer
2. Maintains the Gut Epithelial Barrier through modulation of C'/gure 6. [a). CYPIAT profein expression . qo- - - & = | p-ERK1/2 challenged with IFNy 10ng/mi and
. . : : >4 as analyzed by Western Blotting in o) - ,
MUCINS and tight junction proteins (ZO-1, OCLNs, CLDNs)*4. c TNFa 20 ng/ml for 2h to induce
fotal cell lysate from Caco2 unfreated & g w— —_ === , o
3. Promotes epithelial tissue turnover and repair'. or freated with IFNy 10ng/mland TNFa 5 e s ERK1/2 inflammatory pathway activation,
_ LR 20 ng/ml for 2h, and relative = in the presence.of S0NM EQ504 or
AR agonistsm\ quantification (b). Engagement of the 8 A FICZ (AhR agonist used as posifive
—— | AhR receptor by EQ504 treatment for ~ conf(ol in the sfudy). western :
testina 24h, (as shown by CYPIAI <zr' 4- blotting analysis of fotal protein
e upregulation) induces also expression of & | o-NF-kB lysate from Caco2 cells freated as
IL-10, a potent anti-inflammatory E 2- | N ingicated.
Lamina propr AR cytokine important for gut healing (¢). ~ ['BE T BB ‘B Vehe - » - NF-kB
AA Ct method was used fo analyze the = 0-
L Y r——— o iticroblomsi@) Horocites Fewre 7. Binsine o liaemds fo e ARR orefel gPCR dafa, and SDHA was used for 0 10 50 250 1250 0 10 50 250 1250 [- -I- - ——— B‘ actin
- T'CE”S"-‘"DE”‘”gCe;'S o f@ induces nuclear translocation and transcription of normalization. nM
Figure 1. Gut epithelial organization genes, including genes coding for CYPs enzymes o o . . . . . .
EQ504 promotes scratch repairs in T84 gut epithelial cell line « Gene expression analysis showed upregulation of CLAUDIN2 upon
= EQ504 is a novel small molecule agonist of AhR that was derived cytokines freatment, EQ504 and indirubin freatment showed dose-
from a naturally occurring AhR ligand * A scratch assay was used to study the effect of AhR activation on dependent reduction of CLDNZ2 during inflammation.
gUT reDOir' M Indirubin+ IFN TNF [l EQ504+ IFNy TNF
° ° ° ° Irubin+ + o
We aim to demonstirate the effICOCY of EQ504 in promohng « EQS504 showed better potency than Indirubin in ]nducing recovery of >1 ™ Indirubin W EQB04
healing of gut epithelial cells from inflammation and the epithelial monolayer.
e Ture _pas - - - : . : : : 47 Figure 10. RT-gPCR analysis of CLAUDIN
darpage, .hlthlghhng its potential i.herapeuhc valve for . RT-gPCR analysis during the repair period, showed increased | 2 gene expression in Caco?2
patients with inflammatory mucosal diseases. expression of IL22RA in cells treated with EQ504, and downregulation 34 monolayer challenged with IFNy

10ng/ml and TNFa 20 ng/ml for 24h to
induce inflammatory pathway
activation, with or without a titration of
EQS504 or Indirubin. AA Ct method was
used to analyze the RT-gPCR data,
and SDHA was used for normalization.

CLDN2, a tight junction protein that creates cation channels and
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= Gene and protein expression analysis
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« Caco? cells were grown in 12- or 96- well

) SOSRE NS O HNS OO HAS
plates for 7 days. Cells were then freated ¢ "eew A N N N
with a fifration of the AhR agonists EQ504 ¢ A
and Indirubin, or Vehicle. After 24h, cells 2 ——
were collected and processed for RNA |}/ Threshold | [ g 8 b . Ver C . EEEE ks |
isolation. Gene expression was analyzed ct : . Eobod 10nM - P T e . :
by RT-qPCR. For protein analysis, af day 7 fgue s felh Revepe, o o ~ 100 —+ Indirubin 50nM £ e s Indiubin 5OnM « EQ504 is as strong inducer of the AhR
1 - °\ [ (] (] [ (]
fhe cells were pre-tfreated with EQS04 or gPCR) and (right) Western Blotting - i 340_ - paihway in intestinal eplfhelldl cells.
controls for Thour, challenged with (WB)readout o 75- < . . .
. 50- 2 X -
Epithelial Barrier function analysis b % 22| = & vitre.
" itheli | uncti ysi y o9 2 o5 3 - . .
Transepithelial  Electrical  Resistance = - EQ504 prevents Upregulcﬂlo.n o.f
(TEER) 0 —— e > ole - - ™ CLAUDIN2 (leaky gut claudin) induced
. Caco? cells were plated on 12mm- 0.4um 3 o 1 ZDa o4 0 day 1 day 3 day 8 by stress like cytokines or injury.
Polycarbonate membrane inserfs and the 5 4 ! * € s x e |*© EQS504 promotes healing of intestinal
. o o — g CYP1A1 . . .
EE/ECQM nstrument was used fo record fhe SR S . g .. epithelial cells by promoting IL22RA and
°Q o o ,
. Basolateral 3= - 1.5 H
» The barrier was considered formed when  Figure 4. schematic of TEER assay E - 2 |e \ r |_ IL10 expression. )
the TEER values were above 8000, 5, [ Biodo "L L ® e [ Barrier « EQ504 promotes survival pathways and
2 e 3 - A . revents cytokine-induced inflammator
= ok o
= Epithelial healing and regeneration by in g !_-,.* "Hl s . A - B T o ¢ function spl nalin irzlvifro y
vitro scratch assay < R 2 - N B A 9 9 )
« 184 cells were plated on 24-well TC N, 3 00— | | Acknowledgments
freated plates until confluence. Once at B day 1 day 3 day 8 day 1 day 3 day 8

contluent, the cell monolayer was Figure 7. (a) T84 monolayer scratched and imaged over time. (b) Wound area
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