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Mepilypappa

To povortatt JAK/Tyk—STAT Kal 0 pOAOC TOUL OTIC OVOOIOKEC ATIOKPIOEIC

MW EPTIAEKETAI OTNV TIABOYEVEID TWV OLTOAVOOWVY VOOHUATWY Kal YIATI N
(POPUAKEVTIK OVOOTOAN TOU UTIOPEL Va €ival ETIWQPEANC;

KAIVIKO TIPOYPAPUO QAPUOKEVTIKWY OVAOTOAEWY JAK/Tyk—STAT.
TI pGBaAPE ATIO TIC TIPO-KAIVIKEC KOl KAIVIKEC UEAETEC;,

> OYXPOVEC TIPOOEYYIOEIC 0TNV avAOTOAN Twv JAK/TYk—STAT Kal
TIPOBANUOTIOHOI W TIPOC TN BEPATIEVTIKI TOUC XPNoN



Janus kinases (JAKs...or “Just Another Kinase”)
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Fig. 1. The JAK-5TAT signal transduction pathway,

Roskoski R Jr. Pharmacol Res. 2016; 111:784-803; O’'Shea JJ, et al. Annu Rev Med. 2015; 66:311-28; Gurniak CB, et al. Blood. 1996; 87: 3151-60



AL OPETIKEG KUTTAPOKIVEC ONUATOSOTOUV HECW

Stadopetikwv JAK/STAT popiwv
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» OLSTATs puBuilouv tnv ekdpaon dekadwv yiAiadwv yovidiwv (6pAoeL; 0 AVOCOTIOLNTLKO,

OLLLOTTOLNTLKO, VEUPO-AVATTTUELOKEG, LETABOALOUO)

» To BloAoytko amnotéAeopa twv JAKs/STATs elval Kuttopo-/1oTo-eL6LKO

» H oxetikn eldKOTNTA EPUNVEVEL (EV LEPEL) TO ATIOTEAECHA SLAPOPETIKWY AVAOTOAEWV

» OLunodoyeic kuttapokivwyv TNF, IL-1, IL-17 Sgv onpatobdotouv péow JAKs

O’Shea JJ, et al. Annu Rev Med. 2015; 66:311-28; Ann Rheum Dis. 2013; 72 Suppl 2:ii111-5




H BloAoyikn dpaon twv JAK/STAT napouotdlel peyaAn molkiAila
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Murray PJ. J Immunol. 2007; 178: 2623-9; Villarino AV, et al J Immunol. 2015; 194(1): 21-7

To amotéAeopa ocnpatodotnong
orto Touc¢ idloug JAK/STATs
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Phosphorylation and activation Mutations of Jak-3 gene in

of the Jak-3 Janus kinase in patients with autosomal
response to interleukin-2 severe combined
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Defects in B Lymphocyte Maturation and T
Lymphocyte Activation in Mice Lacking Jak3
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Science. 1995; 270: 794-7



Kuttapokiveg, JAK/STATs kot taBoyEveLo LUTOAVOO WV
VOONUATWYV: YEVETIKA dedoueva

STAT4 3| | smra |
RA, SLE, @ IBD
Sjogren’s

O’Shea JJ, et al. Immunity. 2012; 36: 542-50; Okada Y, et al. Ann Rheum Dis. 2019; 78: 446-453; Brown MA, et al. Best Pract Res Clin Rheumatol.
2017; 31: 763-776; Capon F. Int J Mol Sci. 2017; 18(12). pii: E2526



Kuttapokiveg,
JAK/STATs Kot

TOLOOYEVELA PEULOTLKWV
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O pOAOG TWV KUTTOPOKLVWV EiVOll KEVTPLKOG OTAL OLUTOAVOGOL VOO LOLTOL
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Bevivino G, et al. Expert Rev Gastroenterol Hepatol. 2018; 12: 907-15 Smolen J, et al. Lancet. 2016; 388: 2023-38;

Virtanen AT, et al. BioDrugs. 2019; 33:15-32 Viale DJ, et al. Lancet. 2018; 391: 2273-84



2KEMTIKO (rationale) ywa tn dappakevtiki otoxevon twv JAK Kivacwv
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Kontzias A, et al. Curr Opin Pharmacol. 2012; 12: 464-70; O’Shea JJ, et al. Immunity. 2012; 36: 542-50



BOOLKEG KUTAPOKIVEG TTOU EUMAEKOVTOL OTNV MOLOOYEVELA TWV
OLUTOAVOOWV VOONULATWYV onuatodotouv pEcw povomatiov JAK
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1444

ZApa TPopAEYHOVWEWV KUTOKLVWV HECW

Stadopwv ocuvéuacpwyv Twv JAK

Shuai K et al. Nat Rev Immunol. 2003;3(11):900-911.
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IL-7 4p
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IL-17 -
IL-18 -
TNF-at -

Danese S et al. Am J Physiol Gastrointest Liver Physiol. 2016;310:G155-G162.
*H IL-6 petadidel orjpata Kupiwg péow tNg JAKL, aAAd oxeticetal emtiong pe tnv JAK2 kai v TYK2




1" yevid eKAeKTIKWV avaocTtoAEwv JAK kat Bepameutikiy
XPNON OE PEVHATLKA VOO LaTO

tofacitinib (CP-690,550)

JAK3/1 > JAK2 >>> TYK2

> IL-6: 1 STAT3 o€ KUTTapa apOpPIKOL LUEVA

Thomas S, et al. PLoS One. 2015; 10: e0130078; Tanaka Y, et al. Mod Rheumatol. 2013; 23: 415-24; Walker JG, et al. Ann Rheum Dis. 2006;
65:149-156; Ivashkiv LB, et al. Arthritis Rheum. 2003; 48: 2092-6; IsomaKi P, et al. Rheumatology. 2015; 54:1103-13



To tofacitininb (JAK3/1 inhibitor) avaotéAAeL tnv PA Kupilwc pEow
dpaonc ota T-Aepdokuttapa (IFNy, IL17)
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Placcbo-Controlled Trial of Tofacitinib Monotherapy

in Rheumatoid Arthritis
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Tofacitinib (JAK1/3 inhibitor) otn Psupotosidni ApOpitida

JAK Target Study Trial NCT Avalable results
inhibitor phasejeomparator patienis
status
Tofacitimb’ JAKTJAKS (ORAL program
ORAL 50L0 Phase NCTO0E14307 ACR 20 respanse at month 3 i 59.8% (5 mg bid ] vs,
Il placebs finadequate 65 7% 10mg bid] ve. 26.7% {placeba). Mo difference o
responders (o either cs- or DASZE
hOMARDS
DRAL START Phase NCTO 039688 Todacitinib is significantly superior to placebo on ACR
I MTX csDMARD-naive 20, 50 and 70 responses, superior for DAS2E score
early patients <6, superior tn ELILAR response and on radingraghic
progression and erosion scores
ORAL SYNC Phase HCTO0E 56544 Mean treatment differences as compared to combined
[l placeba finadequate placebo: ACR20 respense rates at month 6 in 21.2%
responders (o csDMARDs (5mg bid) ws 25.8%{ 10mg bd). HAQ-DI scores at
manth 3 and DAS28-4(ESR) < 16 response rates at
menth B were also superior in the tofacitinib groups
versus placehs
ORAL SCAN Phase NCTOO0347613 ACR 20 response at month 6 in 51.5% (5 mg bid) vs,
i placetfinadeguate G1EY (10mg bid) vs, 25.3% (placebo). Significant luss
responders to MTX of progression an structural damage according to SHS,
Significant improverment in HAQ score at month 3
ORAL Phase HIADA/inadecquate NCTOO0B53385 ACR 20 response at month & in 51.5(5 mg hid) vs,
STANDARD responders o MTH 526% (10 me bid) vs, 47.2% (ADA) vs, 28.3% [ placeba),
Greater rductions in HAD-DI score at manth 3 and
higher percentages of patients with a DAS28-4{ESK)
<26 at momth & in active-treatment groups ve. placebo
ORAL Phase HI-IY monotherapy NCTO2187055 ACRS0 response at maonth & in 38% (tofacitinib
STRATEGY 5. combinatson with MTX manotherapy ] ve. 6% | tofacioinil + MTX | vs, 442
v, MTX + ADAinadequate {ADA + MTX ). Non-inferiority for tofacitini+ MTY vs,
responders b MTX ADA+MTX but not for tofacitinid monotherapy v,
either ADA+ MTX or tofacitinib+ MTX
ORAL STEP Phase I placebn in NCTO0960440 ACR20 response at maonth 3 in 4175 [5mg bid ) vs

El Jammal T, et al. Joint Bone Spine. 2019

combination with

MR imacleguate
responders to THFI (stable
MTX dosage )

AR (10 mg bid) v, 24.4% {placebo). Significant
impravement in HAQ-01 score and higher percentages
of patients with 2 DASXS-4(ESR) < 2.6 at month 3
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Mua tpwtn €VOELEN «UTIEPOXNCY TNC LVOLOTOANC TOU LOVOTIATLOU

JAK/STAT €vovtl LELOVWUEVWY KUTTAPOKLVWV;;
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JAK avaotoAn otn Wwpeiaon
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AnoteAeopatikotnta Twv avactoAéwv JAK o€ w
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JAK avaotoleic: peiwon wtepdpepovnc-a kat mMAacpaBAoctwy
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AnoteAeopatikotnta Twv avolotoAEwv JAK og
«wvtedepovo-nabeilec» (ZEA, puooitida, Aicardi-Goutieres syndrome)

Figure1, Clinical Response to Janus Kinase Inhibition in Familial Chilblain Lupus
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Phosphorylation of STAT1 (pSTATL1) in the intestinal mucosa from patients with
ulcerative colitis (UC) or Crohn’s disease (CD) and normal controls (N)
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EmutA€ov el8LKEC Kal pN-elOLKEC Spaoelc Ttou tofacitinib

MAgL0TPOMEG SPACELC OTO AVOOOTOLNTIKO

AvVOOTOAN HOVOKUTTAPWV apOpLkou UpEvVa
(€Eupeoa)

AvaoTtoAn woBAaoctwv apBplkol VpEVAL
(Enpeoa: avaotoAn T-KUTTAPWVY, AVAOTOAN |L-
6, IFN-a & apeoa: otn PsA)

AvaotoAn ocnpatodotnong tng IFN-y ko IL-6
(avaotoAn JAK1/2)

Apaon Kal o€ LN-EL6LKN 0VOoiol — aAVOoTOAR
nopaywyng TNF kat IL-1 (péow LPS)

AvVOOTOAN QVTLYOVO-TIOLPOUGLOCTLKNG
wkavotntag (CD80/CD86) Twv HcvdpLTiKwV
KUTTAPWV (HEow avaoTtoAnc IFN-a)
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Ghoreschi K, et al. J Immunol. 2011; 186: 4234-43; LaBranche TP, et al. Arthritis Rheum. 2012; 64: 3531-42; Maeshima K, et al. Arthritis Rheum. 2012; 64:
1790-8; Yarilina A, et al. Arthritis Rheum. 2012; 64: 3856-66; Tanaka Y. J Biochem. 2015;158: 173-9; Gao W, et al. Ann Rheum Dis. 2016; 75: 311-5; Kubo S,
et al. Ann Rheum Dis. 2014; 73: 2192-8; Wang S-P, et al. Ann Rheum Dis. 2014; 73: 2213-5



EmuntA€éov elOLKEC Kat Un-eldLkEC Spaoelg Tou tofacitinib

Mn-ei1dikég dpaoeig

 J NK kuttapwv (JAK1/3 kat  IL-15) -
Aotpwéelc amo VZV, ?? kivbuvoc yla kakonBeLa

e | apBupou/Aettoupyioc CD8+ KuttApwv
(JAK1/3)

e ? AvootoAn Tregs (péow  IL-2)

e AvaotoAn IFNa, IL-12 (? { mpootacia évavtt
KakonBelwv)

e Avaiuia, ovdeteponevia, Opouponevia
(JAK2)

e YnepAuudapia (avootoAn IL-6)

Ghoreschi K, et al. J Immunol. 2011; 186: 4234-43; LaBranche TP, et al. Arthritis Rheum. 2012; 64: 3531-42; Maeshima K, et al. Arthritis Rheum. 2012; 64:
1790-8; Yarilina A, et al. Arthritis Rheum. 2012; 64: 3856-66; Tanaka Y. J Biochem. 2015;158: 173-9; Gao W, et al. Ann Rheum Dis. 2016; 75: 311-5; Kubo S,
et al. Ann Rheum Dis. 2014; 73: 2192-8; Wang S-P, et al. Ann Rheum Dis. 2014; 73: 2213-5



IFN-y (pgimL)
. 8 & &8

0

3

AvaotoAn/anovcoia tn¢ Tyk2 obnyei os:

vl onupatodotnon twv 1L-12/23 kot L
rtapaywyn IFN-y ano devdpltika kuttapa

v’ Aev ennpeddetal n onpatodotnon tne IL-6

v' I Sadopornoinon T-kuttdpwv mpoc Thl (ko
mBavwe Thl7)

v’ onupatodotnonc tnc IFN-a/B
v N MopwéeLc (Loyeveic, BaktnploLakéc)

Watford WT, et al. Immunity. 2006; 25: 695-7;
Tokumasa N, et al. Blood. 2007; 110: 553-60;
Sohn SJ, et al. J Immunol. 2013; 191: 2205-16;
Ghoreschi K, et al. Immunol Rev. 2009;228: 273-87



Fevetika dedopéva epmAékouv tnv Tyk2 kKwvaon otnv naboyévela
OLUTOAVOGWV VOO LATWV

Table 2. Summary of association studies of tyrosine kinase 2 gene polymorphisms with autoimmune diseases.

Ref. Disease Ethnicity Number Studied item Association findings
Case Control
[69] S E European 3152 3450 rs2304256(A/C) rs2304256C allele associated
with SLE risk
[70] S.E Annish 277 356 rs2304256(A/C)/rs12720270(C/Ty rs2304256C allele, rs12720270T
rs12720356(G/T), haplotype allele, TCG and CAG associated
with SLE risk
[71] S E Japanese 69 94 rs2304256(A/C)/rs12720270(C/T) No association observed
rs280519(A/G)
[72] SE Swedish 480 256 rs2304256(A/C)/rs12720356(G/T) rs2304256C allele and
rs12720356G associated with
SLE risk
[73] SE Chinese 669 2538 rs12720270(C/T)/rs280519(A/G)/ No association observed
rs12720356(G/T)
[74] SE British 870 5551 rs280519(A/G) rs280519A allele associated with
SLE risk
[75] MS European 5429 6167 rs34536443(C/G) rs34536443G allele associated
with MS risk
[76] MS European 3874 5723 rs8112449(A/G) rs8112449G allele associated
with MS risk
[77] MS Mixed 4234 2983 rs34536443(C/G) rs34536443G allele associated
with MS risk
[78] MS German NA NA rsb5762744(C/T) rsb5762744C allele associated
with MS risk
[79] MS Australian 350 498 rs34536443(C/G) rs34536443G allele associated
with MS risk
[54] MS French 726 522 rs34536443(C/G) rs34536443G allele associated
with MS risk
[80] RA Spanish 1631 1902 rs2304256(A/C) No association observed
[81] RA Swedish 1530 861 rs12720356(G/T)Irs91755(G/T)/ No association observed
rs2304256(A/C)
[82] IBD Japanese 195 200 rs280519(A/G)/rs2304256(A/C), rs280519A allele and
haplotype rs2304256C allele associated
with IBD risk
[83] T1D Mixed 7514 9045 rs2304256(A/C) rs2304256C allele associated
with T1D risk

Liang VY, et al. Expert Opin Ther Targets. 2014; 18: 571-80; Lee HS, et al. Lupus. 2016; 25: 1307-14; Menet CJ. Pharm Pat Anal. 2014; 3: 449-66
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Auvéavopevo paopa KAWIKWV epoppoywv Twv avactoAéwv JAK/Tyk kivaocwv
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2UYXPOVEC MPOOEYYLOELC oTNV avaLoToAn Twv JAK/Tyk—STAT

o «Ymep-ekAekTiKOl» avaotoAeic JAK/STAT

e JUVOUOOTLKEC TIPOOEYYLOELC



NEag yeviag, eKAekTiKOL avaoTtoAeic twv JAK Kivaocwv
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JAK inhibitors: eivat onpavtikni n ewdikotnTay;

Inhibitors JAK3
Tofacitinib b4
Ruxolitiniby
Baricitinib
Peficitinib e
Momelotinib
Fedratinib
Filgotinib
Upacitinib

XX XX

XKIXK XXX X

XXX

ltacitinib
PF-06651600 X
BMS-986165 X
PF-06700841 b ¥

Gadina M, et al. J Leukoc Biol. 2018; 104: 499-514; O’Shea J, et al. Nat Rev Rheumatol. 2018; https://doi.org/10.1038/s41584-018-0155-9



EkAektikol avaotoAeic JAK: ival o anoteAEOHATLKOL;

JAK1 inhibitors

Upadacitinib (RA)

Filgotinib (ankylosing
spondylitis, psoriatic
arthritis)

Efficacy and safety of filgotinib, a selective Janus
kinase 1 inhibitor, in patients with active ankylosing
spondylitis (TORTUGA): results from a randomised,
placebo-controlled, phase 2 trial

Didsirée van der Heijde, Xernofon Enrzlizkos, Liznne 5 Gensler, Walter P Maksypmowych, Win Teeluyko, Oleg Modnsikevich, Waolid Abi-Soah,
Chantal Tasset, Luc Msuleners. Robio Besuven, Thifs Hendnlke, Neslufar Mozaffarian, Ke Lo, loy 0 Greer, Aol Deodirar, Robert Lanagus

Lancet. 2018; 392: 237887

Efficacy and safety of filgotinib, a selective Janus kinase 1
inhibitor, in patients with active psoriatic arthritis
(EQUATOR): results from a randomised, placebo-controlled,
phase 2 trial

Pl Mease, Lowre © Contes, Bhalip 5 Helfwel!, Mycolo Stancsleschok, Anne Rachiswska-Hancsewske, Aono Dudek, ‘Walid a5i-Saob,
Chantol Trsset, Luc Meuwdznars, Pile Harrison, Robin Besuven, Ancegret Van dae da, Meelufar Mozaffanan, jow M Greer, Rebesco Kunder,
Fhic Vian den Bosch, Dafna O Glodnian

Lancet. 2018; 392: 236777



JAK inhibitors: sivat onpavtikn n ewdikotnta;

JAK 1/3 Inhibitor JAK 1/2 Inhibitor
(Tofacitinib 5 and 10 mg BID)?2 (Baricitinib 2 and 4 mg qd)%3

+

Increasing levels
of inhibition

JAK 1 Inhibitor JAK 1 Inhibitor
(Filgotinib 200 mg qd)? (Upadacitinib 15 and 30 mg qd)**

Graphs represent average inhibition of each cytokine during the dosing period.

Percent levels of cytokine inhibition (ICXX=100*Cav/(IC50 + Cav)) were determined at clinically meaningful doses converting to free concentrations for both IC50 and Cav.?
TActivity for upadacitinib may be underestimated. Diagram based upon data in public domain.

BID=twice daily; EPO=erythropoietin; IC50=half maximum inhibitory concentration; IFN=interferon; IL=interleukin; JAK=Janus kinase; qd=once daily.

1. Clark JD et al. / Med Chem. 2014;57(12):5023-5038. 2. Dowty ME et al. Presented at EULAR; June 11-14, 2014; Paris, France. Abstract OP0147.

3.ShiJG et al. J Clin Pharmacol. 2014;54(12):1354-1361. 4. Mohamed MF et al. Clin Pharmacokinet. 2016;55(12):1547-1558.



JAK inhibitors: sivat onpavtikn n ewdtkotnta;

Mdava nAsovektnuata Mudava usiovektnuata
* MePLOCOTEPO KKUTTAPO-ELSIKA», KLOTO- e [lo meploplopévo paopa avaoToAng TG
€81k » otOxXELON dpAoNC KUTTAPOKLVWY = TEPLOPLONEVO

POUPUOAKEVUTIKO AMOTEAEOHQ

e EVIOXUUEVO PAPUAKEUTIKO QTOTEAECHA
(rt.x. mepintwon tng Noéoou Crohn) e Aev amokAeietal to evdexopEVO
«Slootaupolpevne» / un-e8Iknc Spdonc
e AlyotepeC avermBuunteg SpACELS Kol
TLOPEVEPYELEC e ? Napadofwc eVIoXUUEVN TOELKOTNTO OF
OPLOUEVEC TIEPLITTWOELC



2uvduaotikn avaotoAn (dual inhibition)

Imiquimod-induced psoriasis model

JAK1/TYK2 inhibition QS P SV e |

¥ e oy
iy & v

JAK / BTK inhibition

SAR-Z0347 TYKZ mutant

JAK / Syk inhibition

JAK / HDAC inhibition

SAR-20347

Hofland T, et al. J Immunol. 2019; 203; IL-20 j’

Works MJ, et al. J Immunol. 2014; 193: 3278-87
ST100A9

Defensin g1



Jupnepaocpato & npoomtikec (1)

e Ol avaotoAeic kwvaowv Jak-STAT aokouv gupeia Bspamnsutikl dpdon enepfaivovtog
OUYXPOVWG: a) o€ TIOAAATIAQ povoTtATia onpatodotnong HEocw umtodoxEwvy, Kal B) oe
SLapopeTIKOUC KUTTOPLKOUC TUTIOUC & LOTOUC

e O uNnXaviopog 6pacnG TouG TOPOUCLAEL LOLOUTEPOTNTEG OE OXECON ME OAAAEG
BloAoylkég Bepaneieg, emtpEnoviag nbavwce:

+* EupV daopa evdeiewv

o Aemt) puBuon tnc SocoAoyiog pe Baon to PAsypovwdec doptio, TNV
avtamnokplon otn Oepameiot | Tov TUMO TOU QUTOAVOOOU voonuatog (T.x.
otpatnykn induction/maintenance)

s JuoTtnuatikn oA Kol Tortkn xprion (m.x. deppatitidec, IOEN)



Zupnepacpato & rtpoomtikec (I1)

e O 0OXeOLOOUOC EKAEKTIKWY OVOOTOAEWV armookomel otn PeAtiwon tou mpodiA
amoteAeopatikotntac/aocdaielag, wotoco auvtd dev pmopel va mpoPAedBel pe
aodpaAela ano T PoAPUAKOKIVNTIKES LOLOTNTEC.

e H épeuva oe eminebo kpuotaAloypadiag KoL KATAvOnNonc TwV PUOLKOXNHULKWY
aAANAemdpaocswyv Twv avaotoAéwv JAK Oa PonBrioel otnv MEPATEPW OVATITUEN
GOPUAKEVUTIKWY EPAPLLOYWV

e EvlladEpov mapouoldlouvv TPOCEYYLOELS TTOU OTOXEUOUV OE TAUTOXPOVN OVOOTOAN
SLaPOPETIKWY KATNYOPLWV KIVOOWV 1] CUVOUACHWV HE AVOOOKOTAOTOATIKA PApRLaKaL



