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O pbéAo¢ TnG IvrepAeukivng ILI7A ko F
oTnV 1a@o@ucioAoyia TS Ywpeiaong



LOYKPOLON CLHUPEPOVTDV

Exw Adpet apofn yra optAiec Kat yiot CUUBOUAEUTIKEG SpaoTNPLOTNTEC AMO:

Abbvie, Jannsen, Genesis Pharma SA, Leo, Novartis, Pfizer, Lilly, UCB

EpsuvnTtpLa o€ KALVIKEG MEAETEG yLaL:

Principia BioPharma, Argenx, Novartis, Abbvie, Jannsen, Leo, Genesis, Sanofi, UCB



H €€€AIEN TNS KaTavonong TnG Trabo@uaoioAoyiag TG ywepiaong?

The IL-12/23 story
2000 The IL-17 story

IL-23
1986 identified
) Th1/Th2 paradigm : 2005 2009
K(I:rr:t}igg?te dentified In(:recfilL::ci3 IL-12 Thl? Iin_eage ”7'1.7F Igvels higher i.n
hyperproliferation as o5 (p40) found in identified psoriatic sklrs1 IXﬁznon-lesmnal
key driver IL-12 psoriatic lesions
g 1082 identified - '
T cells detf—:‘ctgd IL-12 stimulates Thl 20-03 2008
.around. cgplllarles differentiation IL-23 stlmulat(_as IL.-17A.+.T c.ells
in psoriatic lesions IL-17A production identified in
by T cells psoriatic skin

Cytostatic drugs T cell targeted drugs TNF inhibitors® IL-12/23 inhibitor®  § IL-17A inhibitors?:8
e.g. methotrexate3*  e.g. cyclosporin3#
PDE4 inhibitor®
IL-17RA inhibitor10

IL-23 inhibitors11-12

I Lynde et al. J Am Acad Dermatol. 2014;71:141-50. 2. Watanabe et al. J Invest Dermatol. 2008:(23:650-36. 3. Menter et al. J Am Acad Dermatol. 2008:61:451-85. 4. Renholt and lversen. Int J Mol Sci. 2017:18:2237. 5. ENBREL SmPC. 6. STELARA SmPC. 7. COSENTYX SmPC. 8. TALTZ SmPC. 8. OTEZLA SmPC. 0. KYNTHEUM SmPC. II. TREMFYA SmPC.1Z.
ILUMETRIP1.13. SKYRIZ SmPC.



TNF: Hia a1TO TIG TTPWTEG KUTOKIVEG TTOU OVAYVWPICTNKE O POAOG TOUG
otnv Tradoyéveia Tng Ywpiaong?
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Keratinocyte inflammation

Dendritic Other immune and hyperproliferation

cell cells

Adapted from Refs 3 and 4

Example cell types are shown; not an exhaustive list. I. Lynde et al. J Am Acad Dermatal. 2014;71141-30. 2. Blanco et al. Cytokine Growth Factor Rev. 2008:19:41-52. 3. Cole et al. IGAS 2019;0ral presentation. 4. Krueger et al. Genome Informatics 2020;poster presentation.



Atovacg IL17/231

2e ouvépyela pe Tov INF KevTpikd poAo aTov KaTtappdaktn TnNS Aeypovrc TnG Ywplaaoikrig vooou

/Tﬁp
% @ L

Dendritic Adaptive lymphocytes
cell (e.g. Th17 cells)

®iL17A —»

Keratinocyte inflammation
and hyperproliferation

Adapted from Refs 7 and 5

Example cell types are shown; not an exhaustive list. 1. Lynde et al. J Am Acad Dermatal. 2014:71:41-30. 2. Cale et al. IGAS 2013:oral presentation. 3. Krueger et al. Genome Informatics 2020:poster presentation.



O onuavTikég poAog Tou Géova IL-17/23 otnv Ywplaon

Mpdopatec dedopéva éxouv deicel 611 n IL-17F railer pdAo aTnv naBoyéveon NS wwpiaong padi pe Tnv IL-I7A, péow TpIwv
Oipepwv — IL-ITAZA, IL-ITA/F kau IL-I7F/F — mou propoUv va napaxBouv and dIakpITd KUTTApa o€ PwPIaoIkKES BAGREeC!

—— @) IL-17A/A >
@ IL-17AF —
COIL-17F/IF

Dendritic Adaptive | h Keratinocyte inflammation
cell ?eptgl;ve'l'gln;pc;rs%tes and hyperproliferation

Adapted from Refs 3 and 4

Example cell types are shown; not an exhaustive list. I. Lynde et al. J Am Acad Dermatol. 2014;71:441-50. 2. UCB, Data on File (Research Repart 40001311). 3. Cole et al. IGAS 2019:oral presentation. 4. Krueger et al. Genome Informatics 2020:poster presentation.



H IL-17F propei va rapaxOei ard di1akpITd KUTTAapPd!
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|. ICR. Data on File (Monasterium Research Repart)
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5. Cell type
specific analysis
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O onpavTikdég poAog Tou dgova IL-17/23 otnv Ywplaon

[Mpoo@aTeg NEAETEG EXOUV OEigel OTI UTTAPXOUV aveeapTnTeg atro Tnv IL-23 Tinyég IL-17A kai IL-17F otnv
Ywpiaon?

----------------------------------
o* %,

yd Tcells i jnnate-like immune
ILC3 cells i  cell populations

. .
------------------------------------

IL-23-independent

——@®IL-17TAA———
@ L-17A/F
COIL-17FIF

Dendritic Keratinocyte inflammation

cell Ad?gtéviggp:;fgtes and hyperproliferation

Adapted from Refs 2 and 3.
——txamplecetttypes are shown not anexhaustive list:

I. Lynde et al. J Am Acad Dermatol. 2014;71:441-50. 2. Cole et al. IGAS 2013;oral presentation. 3. Krueger et al. Genome Informatics 2020;poster presentation. 9



Kittapa rapaywyng ILI7 ave§dptnra tng IL23'" 2

Ta avadAoya QuoikAG duuvag AepgokuTttapa (Innate-like lymphocytes) mrapdyouv IL-17A kai IL-17F avegdptnta amd 10
hovoTTaT Tng IL-2312

yO T cells (flow cytometry)?
Intracellular cytokine staining

‘ m Control ® Incubated with anti-1L-23
=y o @
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Keratinocyte
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% of y& T cells with IL-17A or IL-17F production

—— e

0
IL-17A only IL-17A & IL-17F IL-17F only
v Tcells isolated from cytokine-stimulated PBMC culture. PBMC, peripheral blood mononuclear cell 99 i _ B
. Krueger. Genome Informatics 2020. 2. Cole et al. Front Immunal. 2020:11:58a134. IL-23 Inde-pendent-DFOdUC.tlon of IL-17A and IL 17F also
occurs in other innate-like lymphocyte populations
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O onuavTikég poéAog Tou Géova IL-17/23 otnv Ywplaont

Research into keratinocyte-produced factors shows that a feedback amplification loop drives the 1L-17/23 axis?

----------------------------------
o* %,

yd Tcells i jnnate-like immune
ILC3 cells i  cell populations

. .
------------------------------------

IL-23-indpendent

. eIL17AA e srorolitoraton |
@ L-17A/F YREIP

@DIL-17FIF
Dendritic _ B
cell Adaptive lymphocytes

(e.g. Th17 cells)

o
IL-36a -
IL-36y

Adapted from Refs 2 and 3.

Example cell types are shown; not an exhaustive list.
. Lynde et al. J Am Acad Dermatol. 2014;71441-50. 2. Krueger et al. Genome Informatics 2020;poster presentation. 3. Cole et al. GAS 2013;oral presentation.



H IL-17C gival augnuEvn OTIC YWPIACIKEG AAAOIWCEIS KAl O UTTOOOXEOG TNG
atravrTaral ota KUttapa Th17

IL-17C protein levels are elevated in lesional The IL-17C receptor IL-17RE is present on Th17 cells?
vs nonlesional skin in patients with PSO* IL-17RE (in a dimer with IL-17RA) is the receptor for IL-17C3
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IL-17C protein levels in patient skin biopsies (N=8)

|. Johnstan et al. J Immunal. 2013;190:2252-62. 2. Maggi et al. Eur J Immunal. 2012:42:3180-8. 3. Ramirez-Carrozzi et al. Nat Immunal. 201112:1159-66.
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O onuavTikég poéAog Tou Géova IL-17/23 otnv Ywplaon?

H £peuva Tavw o€ peooAaBNTEG TTOU TTAPAYOVTAl OTTO KEPATIVOKUTTAPA EVIOXUOUV HECW BPOXWY avadpaong
Tov Géova IL-17/2322
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o* %,

yd Tcells i jnnate-like immune
ILC3 cells i  cell populations

. .
------------------------------------

IL-23-indpendent

. eIL17AA e srorolitoraton |
@ L-17A/F YREIP

@DIL-17F/IF
Dendritic >
cell Adaptive lymphocytes
(e.g. Th17 cells)
\ [ ) /
IL-17C

o
IL-36a -
IL-36y

Adapted from Refs 2 and 3.

Example cell types are shown; not an exhaustive list.
. Lynde et al. J Am Acad Dermatol. 2014:71441-50. 2. Krueger et al. Genome Informatics 2020;poster presentation. 3. Cole et al. GAS 20(3:oral presentation.
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H rapaywyn IL-36 atroé Ta KEPATIVOKUTTAPO OONYEI OE EVEPYOTTOINON TWV
OeVOPITIKWYV KUTTAPWYV

100

80

Relative gene expression

Stimulation with IL-17A elevates IL-36
production by NHEK cells?

IL-36a IL-36y

No stimulation ®=+IL-17A

IL-36 cytokines activate human dendritic cells?

m Control ®|L-36a ®|L-36y
100 —

Activation CD83+
# CD86+

80

% cells with marker

CD83+ CD86+

Human DC experiment used e vz blood myeloid DCs. DC. dendritic cell. NHEK, normal human epidermal keratinocytes.

I. Pfaff et al. SciRep. 2017,745631. 2. Foster et al. J Immunol. 2014:192:6053-61.
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O onpavTikdég poAog Tou dgova IL-17/23 otnv Ywplaon

[MepaITEpw evioxuon TTPOKUTITEI UE TTAPAYWYN XNMEIOKIVWY, Ol OTTOIEG OTPATOAOYOUV KUTTOPO TOU
VOO OTIOINTIKOU CUCTrAUaTOS oTn BAGPRN?3
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. .
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(e.g. Th17 cells) ‘
\ ® / Chemokines
IL-17C recruit immune

cells to the lesion

o
IL-36a -
IL-36y

Adapted from Refs 4 and 5.

Example cell types are shown; not an exhaustive list. . Lynde et al. J Am Acad Dermatol. 2014 71441-30. 2. Glatt et al. Ann Rheum Dis. 2018;77:523-32. 3. Reich et al. Exp Dermatol. 2015:24:529-33. 4. Cole et al. IGAS 2013;oral presentation. 5. Krueger et al. Genome Informatics
2020;poster presentation.



H IL-17 odnyei 0TNV HETAVACTEUON OUDETEPOPIAWYV TTPOG OTNV
PAsypaivouod TTEPIOXN
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I. Glatt et al. Ann Rheum Dis. 2018:77:523-32. 2. UCB, Data on file (Research report — 40001876). 3. Shaw et al. Genes 2 Clinic 2017.oral presentation.
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Adapted from Ref 1.

IL-17A/A
IL-17A/F

i-17aF @O

WFG

Example cell types are shown; not an exhaustive list. DG, dendritic cell
|. Krueger et al. Genome Informatics 2020;poster presentation.

17



BIMEKIZLUMAB

Mnxaviopoc 0pAaonC KAl TEIPAPATIKA OEO0PEVA




Ta péAn Tng oikoyéveiag Twv IL-17 Exouv diakpiTég AeiIToupyieg Kai
S10@OPETIKOUG UTodOXEIC-OTOYXOUGH

IL-17A/A IL-17A/F IL-17F/F IL- 17E IL-17C

|IL 17RC IL-17RB IL-17RE
IL-17RA IL 17RA IL-17RA

AIEYEIpSI TNV TTapaywyn POAYEI TIG KUTOKIVEG TTO ‘Epgutn
TTPOPAEYHOVWOWV KUTOKIVW) oxeTidovral PE TNV £IONAIKA
NUAVTIKWYV YIa TV avnpeTwTrlor] Th2-avoaiokn ammavinon QVOGIaKA

BakTnplakwy Kai Kal TTpOoO0TATEUOUV : amévnan®

MUKNTIOOIKWV AOIHWEEWV KaTé Twv TTOPACiTWV® /

\J

IL-17E is also known as IL-25. 1. Hymowitz et al. EMBO J. 2001:20:5332-41. 2. Jin & Dong. Emerg Microbes Infect. 2013:2:e60. 3. Puel et al. Curr Opin Immunol. 2010:22:487-T74. 4. Ishigame et al. Immunity. 2003;30:/08-13. 5. Dwyang et al. J
Exp Med. 2006:203:843-9. 6. Ramirez-Carrozzi et al. Nat Immunol. 2011:12:1153-66.
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Opo16tnTeCg peTagu IL-17A kou IL-17F

---------------------------------------------------------------------------------

IL-17A Kai IL-17F IL-17A—IL-17F

heterodimer

QD IL-17F-=IL-17F

MoipdalovTtal ~50% opoloyéveia oTn Soun Toug!s IL-17A—IL-17A
homodimer homodimer

Ekppddlovtal o onueia GAeypovic?

IL-17RA/RC
receptor complex

2 uvdéovTtal aTov idlo uttodoxéal

| Zxnuatifouv opodipyepn Kal eTepodipepn? -

Immune-mediated inflammatory diseases
(psoriasis, psoriatic arthritis, axial spondyloarthritis)

---------------------------------------------------------------------------------

|. Cole et al. IGAS 2019; oral presentation; 2. Yang et al. J Exp Med, 2008:1063-1075; 3. Hymowitz et al. EMBO, 2001:20, 5332-5341; 4. Van Baarsen et al. Arthritis Res & Ther 2014:16:426.



H IL-I7F eivan AtyoTepo 1oxupn ané Tnv IL-17A...

MovTiki
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Data are mean = SEM, standard error of the mean. Experiments in dermal fibroblasts. |. Maraof et al. ESDR 2017:P426.
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..0AAd n IL-17F givan mo a@Bovn and Tnv IL-17A o€ aoOeveicg pe
ywpiaon

Skin Blood

Transdermal reperfusion (PSO lesions) Systemic biomarkers of inflammation
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8 g 5
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E T 59
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! 100 =
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9,8 0,82
0 . 0 .
IL-17A IL-17F IL-17A IL-17F

(N=8) (N=8) (N=223) (N=245)

Adapted from reference I. Adapted from reference |.

I Ta emritreda IL-17F gival repitrou 30-X upnAotepa atrd Tnyv IL-17A og aocOeveig e pwpiaon

|. Kolbinger et al. J Allergy Clin Immunol 2017:139:923-32. 22



H xpoviki ék@paon TnG IL-17A ka1 Tng IL-17F diagépel oTa
dieyeppéva povorUpnva KUTTOpa tEPIPEPIKOU aijaroc!

Kinetic analysis using activated PBMC demonstrates IL-17A is initially expressed by
Th17 cells, then switches to an IL-17F dominated response

Oh 6h 12h 24h 48h 72h

—IL-17F

a

IL-17Aresponse IL-17F response

PBMC. peripheral bloody mononuclear cells.
|. ICR. Data on File (Heatmap values).
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IL-17A & IL-17F: aAANAETTIKOAUTITOPEVO XOPOKTNPIOTIKG ©
o (O

Y

...OXNuaTiflouv OJOdIPEPN Kal ETEPODIPEPN ...EVWVOVTaI OTOV idIo
1 uTrodoYEal2

...EMTTAEKOVTAI OTNV TTaB0@UOIOAOYIO ThG
Yywpiaong! — while IL-17A is a more potent
driver of PSQO?3, IL-17F is more abundant in
psoriatic lesions*

...TTapayovTail amd KUTTapa TNG
gyyevoUg Kal ETTKTNTNG avooiag 2.«

. Brembilla et al. Front Immunal. Z018;%:1682. 2. Jin & Dong. Emerg Microbes Infect. 2013;2:e60. 3. Maroof et al. ESOR 2017:P426. 4. Kolbinger et al. J Allergy Clin Immunal 2017139:973-32.
24



A0 TnV taBouoioAoyia o€ in
vitro arOTEAEOATA




2 xe0100116¢ Bimekizumab (BKZ): emAekTikKA avaoToAn IL-17A & IL-17F

» ,
/ L CBICECS AITTAR AvaoToAr Twv IL-17A kai IL-17F2 >
oXEOIAOUOG

N\

@ Ywnin pPM deoueuTIKA IKavoTnTa Yia IL-17A kai [L-17F3 >

OEOUEVUTIKN IKAVOTNTO

Bimekizumab givail éva
eCavlpwrrotroinuévo
MOVOKAWVIKO IgG1

avTiowpal
R 3 IEEETEEINY 5 uvdteTal ot IL-17AA, IL-17AF ka IL-17F/F3 >
KTINWUEVOS XPOVog nuioeiag Jwhg: 22

nuépegt

. Glatt S, et al. Br J Clin Pharmacol 2017:83:331-1001. 2. Glatt S, et al. Ann Rheum Dis 2018;77:523-532 (supplementary file 1). 3. Adams, et al. In press.
IgG. immunoglobulin G: pM, picomalar.
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BKZ: emIAEKTIK avaoToARn Twv IL-17A ka1 IL-17F pe upnAn cuyyéveia
TPOodEONS

Reported affinities (Kp) of BKZ and IL-17 family inhibitors for human IL-17A and IL-17F?

Affinity (pM) Secukinumab Ixekizumab  Bimekizumab

IL-17A 129 1.8 3.2
IL-17A/F 2 400 1.8 26
IL-17F NB NB 23

NB, no binding. Binding affinities should not be seen as a direct comparison due to different assays used to measure Kp.

BKZ has two identical antigen binding regions that selectively bind IL-17A, IL-17A/F and IL-17F cytokines?

|. Adams et al. Frontiers Immunol. 2020:11894. 2. Glatt et al. Br J Clin Pharmacol. 2017:83:391-1001.
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To BKZ avaoTéAAel To IL-17F/F emimrpdoOera Twv IL-17A/A & IL-17A/F!

O1 avaoToAcic IL-17A eCoudeTepwvouV aTroTEAEOUATIKA Ta dipepn IL-17A/A kan IL-17A/F ...

UCB in vitro I1Cg, data

Dermal fibroblasts A Bimekizumab B Ixekizumab @ Secukinumab
were stimulated with

~IL-17A/A, IL-17AJF or 100% =
4 IL-17F/F dimers 80% -
60% -

©
2 40% -

5
5 20%-
2 0%
= 10

IL-17 inhibitor concentration
(ng/ml)

Cells were co-stimulated with TNF. IL-6 production was used to measure inflammation.

|. Adams et al. Frontiers Immunal. 2020:11:1894.

28



To BKZ avaoTéAAEI TN peTOVAOTEUON OUDETEPOPIAWY O€ 1EYaAUTEPO BaBLO
aré Toug arAoUcg avaoToAeic Tng IL-17A

Stimulate NHDF cells
with Th17 supernatant

m Watch BKZ inhibit innate immune cell migration

Control Antl IL-17A Blmeklzumab

!q BKZ inhibits innate
i' immune cells migrating Neutrophils Monocytes
3 I-_n

BKZ, bimekizumab; IL, interleukin; NHDF, normal human dermal fibroblast.

|. Glatt et al. Ann Rheum Dis. 2018:77:523-32. 30

S 4
‘(Add blocking antibodies%”\ /




O¢paTtreia ye Bimekizumab kKol oJaAOTTOINGN TOU YOVIOIOKOU TTPOYIA O€
aoBeveic e ywpiaon (phase 2 exploratory study) 1

Untreated skin Bimekizumab 8 weeks IL-17A IL-17F IL-23
Baseline PASI N | N | 2 P 2.
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Lesional skin § g | £,
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z z.. . =z .
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Baseline I‘m Normalized scaled 2 lesional post lesional post lesional post
PASI 20 gene expression P
0 I y Lesional Lesional Lesional

Bimekizumab was given as two doses of 320 mg at 04W. A gene array was used to measure gene expression. Pathogenic gene signature is shown using a heat map of gene expression data.
|. Krueger et al. Genome Informatics 2020. 32



Adapted from Ref 1.

IL-17A/A
IL-17A/F

i-17aF @O

WFG

Example cell types are shown; not an exhaustive list. DG, dendritic cell
|. Krueger et al. Genome Informatics 2020;poster presentation.
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2YNOWH: BKZ ka1 d1ttAn avaoTtoAn IL-17A ko IL-17F

O pO6Aog TnG olIkoyévelag Twy IL-17 oTnv ywpiaon
* O1lL-17A ka1 IL-17F €xouv aAANAOETTIKOAUTITOMEVO POAO KAl ATTOTEAOUV KUPIOUG PUBUIOTEC

NG PAEYUOVAG OTNV YwpIaaoikr voool2
* Avkal n IL-17F givai Aiyotepo 1oxupr atmo tnv IL-17A, evrotridetal og 30TTAGCIO OUYKEVTPWON
OTO YWPIACIKO dEPUa ETTAYOVTAC PAEYUOVH aKOUA Kal g€ atrouaia IL-17A3->

« O1lL-17A & IL-17F mrapdyovTal Kal he ave€dptnTn tng IL-23 056°

Bimekizumab pnxaviopég dpdaong
* BKZ 10 povadikd povokAwVIKS avTiowua TTou avacoTéAAEl kai TIG duo IL-17A K IL-17F7

« HemmAéov avaoToA TNG IL-17F Tépav NG IL-17A £0¢€1Ee HEYOAUTEPN ATTOTEAEOUATIKOTNTA O KUTTAPIKEG
o€IpéG, 600V aPopd TNV TTapAywYr KUTOKIVWY aAAd Kal TNV ékppaan yovidiwv aXeTi(Ouevwy e PSSO

* H avaoTtoAr} TG IL-17F mépav Tng IL-17A 0drfjynoe o€ Taxeia puaIoAOyIKOTTOINON TOU WwpPIaaIKou®
OépPUATOC TOOO O€ KUTTAPIKEG OEIPEC OCO KAl € YwPIOoIKoUg aoBeveiclo
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