IRL201104, A Novel Immunomodulatory Peptide, Drives An Increase In T And B Regulatory P-719
Cell Phenotypes And Shows Long Lasting Efficacy Through Different Routes Of Administration J De Alba, L Ravanettit, E Offerz, C Thornton2 R EV(I) LO

In A Mouse Model Of AIIergic Inflammation VM Corrigall’, P Eggleton’, k Foulkes' BIOTHERAPEUTICS

'Revolo Biotherapeutics, Gaithersburg, USA/London, UK. 2Medicines Discovery Catapult, Alderley Park, Cheshire, UK

Rationale Results (l) Results (ll) Results (lll)

Effect of freatment on cytokine/chemokine release in BALF

« |RL201104, a novel clinical stage immunomodulatory peptide, has a short half-life Effect of freatment on OVA induced cell infiltration Effect of treatment on OVA specific IgE levels . .
(~'|O_'|5m|n) but |Ong_|05ﬂng effectsin O”ergic inflammation models (]_3,7) B . 24 hours pOST—ChOllenge at dOy 18, e).(pO.SUI’.e to OVA aerosol elicited the rel.eCIS.e. of ”_-4, IL-5, IL-13, |L-]O, IL-1 2(p70), IL-]7, EOTCIX”q, GM-

. Human ex vivo and clinical data highlight IRL201104 ability to drive a tolerogenic 24 hours post-challenge at day 18, exposure to OVA aerosol triggered OVA challenge elicited an increase in OVA specific IgE (Fig2). IRL201104 CSF, G-CSF, MCP-1, RANTES and Periostin in BALF supernatant. IRL201104 significanfly reduced OVA-induced cyfokines/chemokine
response involving T and B regulatory cells (4-6) inflammatory infiltration in the lung as measured by BALF differential cell tfreatment through both routes of administration significantly reduced relec;se” ThrOUQQ bO;B FO]%TZS of O?Tml?ﬁmlﬁl?r(\j This efffrﬁc’f of IRL201 134TW8|S rT]mm’rolned fhrough both routes of administrafion upon OVA

. . . . . i ifi - iNnfi i ifi i i re-cndlilenge d ays darter tne IAdst aose O e compaoun aole

+ Our aim was fo fest fwo new pofential clinical subcufaneous RL201 104 formuiations  S80R S B2 R S IGER, 1eemieac By ne e F00 B Een B e pon OVA re-challong (day 30]. 15 days after the 1os o° 1o ' e
vs infravenous in an ovalbumin (OVA) re-challenge model of allergic inflammation COSINOPAIS, NEUTTOPNIS, YMPROCYTe: PIAY gIADb.L P . 9 Y ' 4 Day BALF Saline/vehicle | OVA/vehicle OVA/1104 | Saline/vehicle [ OVA/vehicle OVA/1104 | Saline/vehicle | OVA/vehicle OVA/1104
and simultaneously explore IRL201104 capacity fo drive a similar folerogenic fhrough both routes of administration. The effect of IRL201104 was dose of the compound (Fig2B) 18 | concentration SC1 SC1 80ug/Kg SC1 SC2 SC2 80ug/Kg SC2 i " 80ug/Kg IV

Y - A Y 9 maintained upon OVA re-challenge (day 30), 13 days after the last (pg/ml)
response as seen in human stuaies. dose of the compound (Fig1E,F,G,H). A B IL-4 1947%%x 267425 102414+ 13£6%+* 279425 901 2%+* 20£8*+* 263123 51416
250 - 250 - IL-5 12.5£6*** 344430 103.5+17*** 12.5£6*** 366136 11511 6*** 2118*** 336129 67121 ***
Day 18 Day 30 . T 00, IL-13 2048*** 202437 73+18** e 221.5£26%* 7012 154755 194233 49+] 6+
M e '|' h O d S £ £ IL-10 ] 3 208+27 1081 4%+ ] 57k 207+23 9541 Q% 1975k 199422 7141 6%+
] & 1504 £ 150
A ° = ® w w IL-12p70 19+7*** 122114 74+1 1% 8+ 5*** 127+12 65+8*** 13£6*** 115+13 S50+ 12%+*
“E . ug ) g 100 - g 100 - IL-17 12.5£6%** 15419 81+£9** 81 5%** 17518 7 6£9*** 1718*** 15219 52+13***
. . . = b i (@) o

Clinical formulations A s E z 501 501 Eotaxin 21:48%* 157417 7348w+ 17487+ 176+16 69+9%+* 1947%%* 143420 441100

« Two subcutaneous formulations of IRL201104, in development for clinical applications, were tested in this % 21 N % 2 0- 0- GM-CSF 13£6%** 11314 60+9** 13£6%** 122+16 | 46£*** 1Q£7%% 10419 30.5+13**
study vs our preclinical Intravenous formulation (IV): prototype | (SC1) and prototype Il (SC2). 5 > 0 sc1 sC2 v sC1 sC2 v G-CSF 1346 31410 1947 5 845 39419 | 1849 1748 34413 D449

ol o _

Model profocol sc1 sca v sor scr \ 7 Saline/vehicle MCP-1 ] 3£4*** 114422 514£9%* ] 26 * 11422 48+10** ] 260 121420 44£] 2%
Female Ballb/C mice (~25¢) itised with ovalbumin (15 ) and Imject Al dj t 0.6 0.67 Bl OVAlvehicle RANTES DD+9H* 110210 62+9%* 1 44755 11615 73+7* 18+7%%* 10313 40+17%*

« Female Ba mice (~25g) were sensitised with ovalbumin ug, s.c.) and Imject Alum as an adjuvan = "8 = BN OVA /IRL201104 80ma/k o — — — — — -
on days 1 and 7. In order to elicit a local inflammatory response in the lungs, mice were challenged on day 2 E I Periostin 1316 149423 74£10 716 162118 71%7 2018 163£17 SRR
15, 16 and 17 with an aerosol of either 1% w/v ovalbumin in phosphate buffered saline (PBS) or just PBS, B S 04 G < Day BALF Saline/vehicle | OVA/vehicle OVA/1104 | Saline/vehicle | OVA/vehicle OVA/1104 | Saline/vehicle | OVA/vehicle OVA/1104
generated with an ultrasonic nebuliser (Aerogen) for 20 min. ® z . - 30 | concentration SC1 SC1 80ug/Kg SC1 SC2 SC2 80ug/Kg SC2 SC2 \Y 80ug/Kg IV

« [RL201104 or vehicle were administered subcutaneously (s.c.; 80ug/Kg) or intravenously (i.v.; 80 ug/Kg) 15 %:,L 02 g Figure 2 - Effect of 1104 treatment on serum OVA specific IgE. Effect at day 18 (pg/ml)
minutes prior to the OV A or PBS challenges on days 15, 16 and 17. 24 hours after the final challenge to OVA E 2 (A)/ C”Zd ;jC’Y 30 (B) on O\S/I?MSDSCHCIC IgE serum Ievels-d%OT%\iQ\e/ eﬁ?rlessed as IL-4 21£8%5* 245+23 125.5513.5%%% ] 4&7%** 26021 115415.5% 23 HH* 252+24 101418%**
or PBS (day 18), samples were collected. pPg/mL Oof serum, mean #* . Groups were comparea 1o vehicle group . . . . . .

« In aseparate cohort of animals, a second series of challenges on days 27, 28 and 29 with an aerosol of 1% using a one-way ANOVA, followed by a Dunnett’s test; **P<0.01, ***P<0.001; n=8. IL-5 2249 326123 151.5¢18 1748 32530 136216 1948 312431 114223
w/v ovalbumin or PBS were carried out without further drug treatment. Samples were collected from these SC1 SC2 v SC1 Sc2 v IL-13 22+8*** 199429 112+17* | 71Q%** 216123 98+17*** 19+ 7*** 18726 86+20**
animals 24 hours after the final challenge (day 30). = 9 = IL-10 ] GGk 184421 11741 4% ] 475k 18116 1061 2%+ D4EGHx 200418 107416

E E

BALF and blood/serum collection and differential cell counts C e ol F 2 4o f f | . . . IL-12p70 1729 127£10 9419* 15.548*** 140£16 92+8* 18+7*** 125£11 88+10*

24 hours qf’rer.’rhe last challenge (day 18 or 30) two blood somples were ’roken.by venepuncture (via the g’;, é Effect of freatment on to eérogenic response induction IL-17 1 8+7%** 119+17 77+10* 1 47%** 123.5£13 7519** 20£8*** 113.5£13 43+15**
lateral tail vein). A fresh sample was processed for blood immunophenotyping and a second blood . - 8 o5 o . :
sample was processed to serum and stored at -80°C for OVA specific IgE analysis. s g = IRL201104 treatment through both routes of administration seemed to Eotaxin 2048 152412 82£1 1% 1648 134.5£13 81£10™* 1326 144£19 65+ 2%

* Animals were then overdosed with pentobarbitone and bronchoalveolar lavage was carried out using 3 o 3 e drive an increase the percentage of T regulatory (CD3+FOXP3+IL10+; GM-CSF ] Ga7nx 99416 60+6* 845 110£17 60£7** ] 477 109.5+12 47+] 5%
phosphate buffereq saline. The isolated BALE was then c;en’mfugec;l at 1500 rom for 10mins at 4°C and the : : F|g3A) and B regubfory (CD] O+IL10+: |:|92A) Iymphocy’res in the blood — — — T — =7 T — T —
supematant was aliquoted and stored at -80°C for cytokine analysis. | St sc2 v s s@ v at day 30, 13 days after the last dose of the compound consistent with

» BALF cells were analysed for total and differential cell numbers using a XT-2000iV analyser (Sysmex). Results =~ 3 ~ 4 what has been previously observed in human clinical and ex vivo data MCP-1 1 4£7*** 101£18 77%11 1 4£7*** 10415 57+£12* 1 Q7*** 123+14 63+16**
were expressed as celis/mL. D & * H E RANTES 194755 11312 85+9 946+4% 12013 9318 74755 102.5+12 7849

S 2 2
OVA specific IgE level measurement @ @ A B Periostin 1 51 7%** 177+18 109£17** 10£6%** 182+15 114£13** 1817%** 161117 86x10
« OVA specific IgE level in serum was measured using an ELISA kit (AssayGenie) as per the manufacturer’s g s 2 : » 20 - 10 -
. . . . Q. 1 o —
instructions. Results were expressed as concentration in pg/mlL. R s 1. ) 2 « . Table 1- Effect of IRL201104 (1104) on cytokines/chemokines in BALF after OVA challenge. Effect on IL-4, IL-5, IL-13, IL-10, IL-12(p70), IL-17, Eotaxin, GM-CSF, G-CSF, MCP-1,
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* A 12-Plex cytokine/chemokine panel (IL-4, IL-5, IL-10, IL-12p70, IL-13, IL-17, KC, Eotaxin, G-CSF, GM-CSF, sc1 sc2 v SC1 SC2 v x < 67
MCP-1 and RANTES) was run in BALF supernatant using a magnetic multiplex assay as per the a 10 ﬁ' 4
manufacturer’s instructions. Results were expressed as concentration in pg/mL. [ Saline/vehicle o g‘ i

El OVAlvehicle - - *
. . Bl OVA /IRL201104 80ug/kg & S g 2- . . i Aral Y
Blood immunophenotyping a 3 3 IS C U SS I O n AT
X 0 0
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