NbBIBCbKUU HALIOHAZTbHUA MEAUYHUW YHIBEPCUTET IMEHI
AOAHUNA TAIUUBKOIO
HALIOHA/IbHA MEOUYHA AKAZEMIA NICNAAUNJIOMHOI OCBITU
IMEHI MN.A1. WYNUKA

IMYHOIEHHICTb TA BIOJIOI4YHI
MPEMNAPATH

Mpo¢. BaneHTnHa Yon’ak
Mpod. KOpin bictoK
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bioJjioriyHi npenaparu

[ToTeH1iaa MeIMYHOro 3aCTOCYBAHHS KIITHHUX Ta TCHHUX
010JI0T1YHMX IIpeNapariB

- 1€ JIIKYBaHHS 0araTboX 3aXBOPHOBaHb, HEBUJIIKOBHUX HA CHOTOJHI
IIpukiany:

« MAT
[ [ukyiocrioprHu

* [HCYyniHH
*DaKTOpPU 3rOTaHHA KPOBI

e CoMaroTpOITHUN TOPMOH

*KonoHiecTuMymnorodl (pakTopu
e [HTepdepoHu

. [ J
+ ImyHODIOGYTiHH AHTHUKOATYJISTHTU

* EpurponoetuHu *BaknuHu
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hormone

biologic

bi
Crestor
synthetic
statin

conventional

Aspirin
NSAID




BU3IHAYEHHA

IMyHOreHHICTb - 30aTHICTb aHTUreHy
BUKINUKATN IMYHHY BIOMOBIObL He3aneXHo Big
IMYHHOI crneungIiYHOCTI

CTyniHb IMYHOreHHOCTI 3anexuTtb He
TINbKW BI4 B1AaCTUBOCTEN MOJSIEKYIN @aHTUTEHY,
ane i Big 6araTbOX €K30reHHUX, eHOOoreHHUx
doakTopiB Ta iIHOMBIAYalNbHOCTI NaLlieHTa




daKTOpPKU, AKI BU3HAYAIOTb
IMYHOreHHICTb npenaparTis

e se Variati UNKNOWN .
Sequence Variation Application route Patiant Restures

w@@% Formulation »
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Product modification

Length of Treatment
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Nature of Discase
KRR
AR
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Contaminants Dose

and Impurities
Assay Technology -\ ' Concomitant
[ AAAALAALALAS | - Medications
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Biological Activity

PRODUCT RELATED ANTIBODY ASSAY RELATED TREATMENT RELATED




daKTOopK, AKI BU3HAYAIOTb
IMYHOTeHHICTb NpenaparTis

* CtpyKTtypa /13
* [TpUCYTHICTb AOMOMIXKHUX PEeYOBUH
e Knto4voBi paKTopu:
- NepPBUHHA CTPYKTYpa /13
- NOCTTPAHCNALUIMHI MoaudIKaLil CTPYKTYPU
* |[HAMBUMAYANIbHI XapaKTEePUCTUKU MALIEHT],

* Cxemu NiKyBaHHA




daKTOpPKU, AKI BU3HAYAIOTb
IMYHOIeHHICTb npenaparTiB

@ free drug higher dose
adequate ™= switch to biological available or dosing
I ™ === \vith other target o frequency
]
non- responder neg e @ —
. therapy
@ + insufficient adherance?
non- responder .3\4 o\: switch to other
o — . .
7: vf o — biological
. - pos };=- .M (same target)
I adequate "= continue clinical strategy/
= consider dose reduction drug inactivated
by antibodies

responder



CtpyKtypa Ta dyHKUIi MKA

Murine Chimeric Humanized Fully Human
(0% human) (65% human) (> 90% human) (100% human)

TYYY

Generic suffix -omab -ximab -zumab -umab

Potential for immunogenicity




CtpyKtypa Ta dyHKUIi MKA

(A) Naked mAb IE
Complement
g Inhibit recept

® .: d';me:'lz;?i:n .

@
k , Induce apoptosis Immune checkpoint

@ / o Inhibitors
/ Inhibit ligand
binding

Antibody-drug Conjugate

Radioimmunotherapy

Immunotoxins

SiRNA particles Genetically

modified T-cell

(B) Conjugated mAb (C) CAR-T cell (D) Bispecific mAb

Charmsaz, S., Scott, A. M., & Boyd, A. W. (2017). Targeted therapies in hematological malignancies using therapeutic monoclonal antibodies against Eph
family receptors. Experimental Hematology, 54, 31-39. doi:10.1016/j.exphem.2017.07.003
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Figure 424 Immunobiology, 6/e. (© Garland Sclence 2005)



[Ton4ynMHU,NoBA3aHI 31 CTPYKTYPOLO
[1BIT

* MMUWKWHHI eniTONM B XUMEPHUX Ta rymaHizopoBaHux MAT |
IHWKX bl

* |gioTonu Ta anoTmUnun, AKi NpPUCyTHI y BCix MAT,

* HeoaHTUreHwu, AKi yTBOPHOOTLCA B 30HI CTUKY ribpuaHmnx
binkKiB

* HeniHinHiI eniTonmn, NpUCcyTHi B arperoBaHux bI1

* YyxepiaHe rnikosyBaHHA

* JlioacbKi MAT meHWa iIMyHOreHHICTb-aHTUIAIOTUNOBI,
noBA3aHi 3 6/10KyBaHHAM eniTony UeHTpyY 3B’A3yBaHHA AT-
BOHM € HENTPANI3YIOHYUMM

* Benwuki imyHHi Komnnekcu 3 bl
* YTBOpEeHHA BMCOKOAPiHHUMX i30TUNIB IgG A0 NnpenaparTis




EHporeHHI aKkTopu, 3anexHi BiA
bioTepaneBTUYHOro NPOAYKTY

3MIHU MONEKYNAPHOI CTPYKTYpWU

ArperaTtun, NpoAyKTK Aerpaaauil, OKUCNeHi
Ta Ae3amiHOBaHI dopmu

Binkn abo [IHK cBOiIX BAAaCHUX KNITUH

HoBI eniTonu

epBUHHA CTPYKTYpPa




EK30reHHI @aKTOpPU, 3aneXXHI BiA
bioTepaneBTUYHOro NPOAYKTY

J103yBaHHA

KAIHIYHUM MaplwpyT

YacTtoTa npumnomy
Enisoan4HicTb/NOCTiNHICTb NiKyBaHHA

TpuBanictb NiKyBaHHA

Mepesarkatounin cnocib N




" lnguBigyanbHi pakTOopM, 3aN€KHI

Bi4 OpraHiamy naui€eHTa

[eHeTUYHUUM cTaTyC
IMYHHI NOKa3HUKW

CTaH 3aXBOPIOBAHHA

[TOCTIMHMN NPUNOM IHLLUX
npenaparTis




MEPCOHANI3OBAHE /1IKYBAHA NMNCOPIA3Y

DEFB1/DEFB4A
S100A7/8/9/12
: CXCL1/2/3/5/8 —="

CCL20/17/27
CXCL9/10/11

Blood
vessel

ROS
DEFA1, CXCL8
IL-6, CCL20

------

STAT3
KRT16

- Hyperplasia

siwuapid3

APMIS. 2019 May;127(5):386-424. doi: 10.1111/apm.12934.
Personalized medicine-concepts, technologies, and applications in inflammatory skin diseases.



https://www.ncbi.nlm.nih.gov/pubmed/31124204

ETANERCEPT

Mol Diagn Ther. 2012 Feb 1;16(1):29-34. doi: 10.2165/11594660-000000000-00000.

Pharmacogenetic analysis of TNF, TNFRSF1A, and TNFRSF1B gene polymorphisms and
prediction of response to anti-TNF therapy in psoriasis patients in the Greek population.

Vasilopoulos Y1, Manolika M, Zafiriou E, Sarafidou T, Bagiatis V, Kriiger-Krasagaki S, Tosca A, Patsatsi A, Sotiriadis D, Mamuris Z, Roussaki-Schulze A.

= Author information

1 Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece. iovasilopoulos@bio.uth.gr

* Positive response to etanercept, poor response to infliximab
and adalimumab in Ps.

* Carriage of TNF -857C or TNFRSF1B 676T alleles was associated
with positive response to drug treatment in patients treated
with etanercept (p =0.002 and p =0.001, respectively).



ADALIMUMAB

Mol Diagn Ther
DOI 10.1007/540291-016-0198-2 CrossMark

SHORT COMMUNICATION

A Pharmacogenetic Study of Psoriasis Risk Variants in a Greek
Population and Prediction of Responses to Anti-TNF-x
and Anti-IL-12/23 Agents

Sofia Masouri' - Irene Stefanaki' - Giorgos Ntritsos” - Katerina P. Kypreou' +
Eleni Drakaki' - Evangelos F,vangelnu“ « Electra Nicolaidou' -
Alexandros John Stratigos' - Christina Antoniou’

Table 1 Associations between rs10484554 and response to anti-tumor necrosis factor alpha (anti-TNF-o) agents

rs10484554 Infliximab Etanercept Adalimumab Overall
Good response: Non-response: Good response: Non-response: Good response: Non-response:
PASI PASI PASI PASI PASI PASI
>75 [n (%)] <50 [n (%)] >75 [n (%)) <50 [n (%)) >75 [n (%)) <50 [n (%)]
T 54.8) 1(4.8) 2 (6.5) 1(25) 0 3(33.3)
CT 57 (54.8) 10 (47.6) 17 (54.8) 1(25) 18 (60) 2 (22.2)
CcC 42 (40.4) 10 (47.6) 12 (38.7) 2 (50) 12 (40) 4 (44.5)
p value 0.007 0.032
Total 104 21 31 4 30 9

One sample of good responders to adalimumab failed genotyping for rs10484554

PASI <50 psoriasis area and severity index score improvement of <50 %, PASI >75 psoriasis area and severity index score improvement of
=75 %

Positive response to adalimumab in Ps, poor response to ustekinumab in Ps



USTEKINUMAB

Mol Diagn Ther
DOI 10,1007/530291-016-0195-7 CrossMark

SHORT COMMUNICATION

A Pharmacogenetic Study of Psoriasis Risk Variants in a Greek
P and Prediction of R to Anti-TNF-a
and Anti-IL-12/23 Agents

Sofia Masouri' + Irene Stefanaki' + Giorgos Ntritsos®  Katerina P. Kypreou' +
Eleni Drakaki' - Evangelos Evangelou® - Electra Nicolaidou' -
Alexandros John Stratigos' - Christina Antoniou"

Table 3 Single-nucleotide Good response: PASI >75 [n (%)] Non-response: PASI <50 [n (%)]
polymorphisms significantly
associated with response to rs151823
ustekinumab therapy cc 18 (100) 2 (50)
CA 0 2 (50)
p value 0.026
Total 18 4
1s26653
GG 11 (61.11) 0
GC 7 (38.89) 3(75)
CC '] 1 (25)
p value 0.016
Total 18 4

PASI <50 psoriasis area and severity index score improvement of <50 %, PASI >75 psoriasis area and
severity index score improvement of >75 %

Positive response to ustekinumab in Ps
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Figure 1. Clinical response to ustekinumab in HLA-
Cw*0602-positive (Cw*06POS) and HLA-Cw*0602-negative
(Cw*06NEG) patients. Efficacy data were analysed by inten-
tion to treat: non-responder imputation. A) Proportion of
PASI75 responders in Cw0O6POS (n = 47) and CwO6NEG
(n = 69) patients (total n = 116); *p = 0.038; **p = 0.026.
B) Proportion of PASI75 responders in CwO6POS (n = 42)
and CwO6NEG (n = 56) patients under standard dosage of
ustekinumab (total n = 98); *p = 0.04.

USTEKINUMAB

Psoriasis

pharmacogenetics:

HLA-

Cw*0602 as a marker of therapeutic
response to ustekinumab



' TON0BHI MexaHi3MW iIMyHOreHHOCTI

* PeaKuia imyHHoI cuctemu Ha Bl -T-
Xe/inep-3asieXHa rymopasibHa
BIAMOBIAb

* AHTUTING - BUCOKOA®IHHI 3
niaTunamm 1gG (1gG1 i 1gG4)



RAIHIYHI NPOABUN IMYHOITeHHOCTI

* MicueBi peakuii: 6inb NPy HATUCTKYBAHHI,
rinepemis, 3aTBepaiHHA | cBepbixK B micLi
IH EKLL

 CUCTEMHI peaKLU,ii: 3arasbHa c1abicTb, PUHIT,
cybdebpunbHa Temnepatypa, 6inb B ropni,
Kawenb, binb B m’A3ax, cyrnobax, Habpsaku,
3aTpyaAHeHe AUXaHHA, NaAiHHA TUCKY TOWO

* BipaaneHi: ayToOiIMyHHI, aneprivHi,
IMYHOMNPONiIdEepPaTUBHI 3aXBOPHOBAHHS
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Bumorn no metoais obcrterkeHHsA

P> XapaKTepucTuKa aHaniTUYHUX
MeToAIB

P CraHaapTU3aLia meToais,
CTaHAAPTHI MaTepiany, o
AKICHI KOHTpOni Ta Banigauis
MeTOAMUK




PiI3HOBUAHOCTI KiJIbKICHOTO
BU3HAUYEHHA aHTUTIN

P MeToam CKPUHIHTY

P MeTtoau, aki NiaTBEPANKYIOTb NPUCYTHICTb
AHTUTIN

P MeTtoam rpanadii cneundiyHOCTi aHTUTIN

PIVIeTo,u,M BU3HAYEHHA HEUTPANI3YHOUYMX
AHTUTIN




CyyacHe M3HA4YeHHA aHTUTIN

* IMyHOpepMeHTHUI aHani3 (IPA)
* [loBepxHEBMIN NNA3MOBUNIN PE3OHAHC

* Henpsamoi imyHodnyopecLueHCii
* XeMOoJIIOMIHICUEeHLIl




CyyacHe BU3HAYEHHA aHTUTIN

How to test immunogenicity?

Did the patient develop Anti Drug antibodies (ADA)?
- Immunoassay
e.g. ELISA, biosensor (SPR)

Patient l ‘ True positive?

sample - - - Confirmatory assays

-

What can we learn about the ADA produced?

O a———

-
!

Are those ADA neutralizing?




MeTtoaun OUiHKM KAITUHHOI IMYHHOI
Bianosial

P MpotouHa uuTomeTpin

P ImyHODAIOOpecLeHTHa
MiKpocKonin
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KNiTUHHI meToan OLIHKNW
IMYHOr€HHOCTI

ADCC — aHTUTINO3aNeXHA KNITUHHA
LUTOTOKCUYHICTb

CDC- KomnnemeHTapHoO3aNe}KHa
LUTOTOKCUYHICTb

PDCC- daroumtapHO3aneKHa
LLMTOTOKCUYHICTD

AnonTo3 IMYHOKOMNETEHTHUX KNITUH




Al'll' IV LIVL U SAI\V V] " I'EHHOCTi

Bigbip 3pa3kKiB NaLieHTIB Y BUSHAYEHUX

«-» 3pa3Ku

o . «+» 3a3KM

«+» 3a3KM

BusHayeHHsA MligTBEeparKeHi «+» BuaHayeHHsA

XapaKTEPUGCTIK XapAKTEPUGCTNK

OuiHKa Kopenauil MiXK oxapaKTepM3oBaHUMM aHTUTIIAMMU Ta
KAiHiYHOO Bignosiaato Ha 6ionoriyuHKMK npenapar

KinbKicHe BU3HaYeHHA KAIHIYHMX MapKepiB i OLiHKa KNiHIYHOI
BianosBiAi B NauieHTIB




IMyHOreHHicTb - 6e3neka Ta
ePeKTUBHICTb

JIoKanbHi NOCTiH EKLiMHI peaKu,ii
CuncTteMHi NOCTiH EKUiMHI peaKLu,i

KniHiKa:mianria,atpanria,binb ronosu, 3aauLLIKa,
Taxikap4ia, Tpmeora

3HUXKEHHA BIOAOCTYNHOCTI
3MiHa GapMaKOKIHETUKM
3miHa po3noainy MKA, B 38’A3Ky 3 yTBopeHHAM LIIK

3HUKEHHA KOHUEHTpPaALii — BTOPUHHA HEEPEKTUBHICTb
— HenTpanisytoui AT

[NepcucteHuia senunkoi KinbkocTti AT Ta LIK
3HUKEHHA edpeKTUBHOCTI iHWKNX MKA

3HUMKEHHA YYTIUBOCTI AIarHOCTUYHUX TECTIB




e.g. host proteins,
fragments,

What factors can induce

impurities @
immunogenicity? , 0o g
Example with a monoclonal antibod k %‘ =
Route of ~ Contaminants,
 impurities

e.g. crosslinking,
methionine oxidation

PTMs Amino acid

sequence

Patient

Chemical

modification,
- degradation

=4

~ Aggregation

“Mode of action

Formulation




NpodinakTyBaHHA iMyHOreHHOCTi

Bua npuinomy BINBIM (MAT B nigwkipHin dopmi)
[aniHHA

Maca Tina naujieHTa

[MpucyTHicTb ATBI

KoHueHTpauia bl B Kposi

Ha3sHayaTtn nepwmmm ntogacoki MAT, AK meHLW iIMyHOTeHHI
J1C

TpuBanictb, A03a ,6e€3nepeBHICTb NPUNOMY
ba3soBa Tepanisa

PU3MK BEHO3HUX i apTepianbHMX TpoMboemboniyHmnx
YCKNaaHEeHb

Pusuk UIK




ImyHOnoOriuHi nabopartopii LleHTpy Ta
Kadeapu KAIHIYHOI iIMyHOANOTII Ta
anepronorii B J/IbBoBI

PiBeHb TH®-a
PiBEHb 3ara/ibHOro KOMMNAEMEHTY
PiBeHb UIK

Ano-tecT (HenTpdinn,MmoHoOUNTHN Ta NiMPOoLNTH)
AHTU —AT o IHpnroKcumaby

[1ia cnocTepereHHA BNPOoAOBK POKY € 41
nauieHT Ha KOPA, PA, ACA 18+, AKi oTpMMYIOTb Mo
perioHanbHin nporpami iHriditopm TH®P-a.
Pe3ynbTaT 6yayTb HaAaHi Ha HAaCTYMHIN
KOHpepeHLU,l.




[lepcneKTnBa NOAONAHHA
IMYHOT€@HHOCTI

Komn’totepHe mogentoBaHHA — NPOrHOCTUYHA
OUIHKa IMYHOreHHOCTI

HaaBHIiCTb eniToniB,34aTHUX 3B’A3yBaTUCA 3
HLA DR aHTUreHamu 2-ro Knacy

MeToaom reHHOI IHXeHepil BUAAANUTU 3
monekynm MAT T-xennepHi enitonn abo
BHECTU TONAPOreHHI NocNiA0OBHOCTI



3aKN0YeHHA

*bionoriyHi npenapatu — ue ocobamsuin Knac /13, aki
noTpebyloTb NornnbneHHoi ouiHKKU ePeKTUBHOCTI Ta
6e3nekn 3 BpaxyBaHHAM iMYHOreHHOCTI

*HeobxigHi TpuBani KnNiHiYHi Ta iIMYHONOTIYHI
cnocTtepeXXeHHA NauieHTIB woAao sigaaneHHoi aii MKA
Ta iHWKX 6ionoriyHMX npenapariB NPOTArom O4HOro
pPOKy, 3,5, i 6inblie

*ANnA OUiHKN NPOAYKLUII HEUTPANI3YIOUUX aHTUTIN
BMMaratu sig BupobHukis MKA HaaBHOCTI BignoBigHUX
cneundiyHMX TecT-cuTem ANA IX MOHITOPHOro
BM3HAUYEHHA

*HeobXxigHiCTb CTBOPEHHA BUCOKOTEXHOOTIYHOI
pedepeHc-nabopartopii ANA OLiHKM IMYHOreHHOCTI npu
peecTpauii BIN Ta 6iocuminAapi, a TaKoXK y eKcnepTHUx
BMNagKax




[1aKyio 3aysary!




