A Mechanistic PKPD Model for first-in-human dosing of a tetraspecific antibody (MDX2001) for the I\/Iode%

THERAPEUTICS

treatment of advanced solid tumors an OPKO Health Company

Tim Lezon?, Ben Lang?, Marissa Renardy?, Monette Cotreau’!, Edward Garmey’, Dalia Buzyn?, Anne-Laure Goenaga', Ronnie Wei', Zhi-Yong Yang, Fei Hua?, Marc Presler?, Kerry Culm’ CE RTARA’)

Overview

1. ModeX Therapeutics Weston Massachusetts 2. Certara, Inc. Concord Massachusetts

Calibration to in vitro Data

Human model

Simulated MDX2001 Human PK

MDX2001 is a tetraspecific T cell engager that binds CD3 and A single model was used to capture the relationship between - S _—
CD28 on T cells and binds the tumor associated antigens (TAAs) drug binding and cytolytic and cytokine-release activity. These s N NN
cMet and Trop2. To inform the first-in-human dosing of MDX2001 were modeled as monotonically increasing functions of the S .. § L\ ARAAAYANAN pyS
for solid tumors, we developed a systems pharmacology model to number of cross-linked molecular bridges per T cell. Parameter 3 ! \ INN N —o01
address the complexities in translating a high valency T cell values for cell killing and cytokine release functions were § e — 10
engager from the preclinical data to the clinic. The model was determined by fitting the model to fixed-endpoint in vitro data S ¢ S S — T, BN\ T
Callbrated US|ng data from In Vltro blndlng, Cytok|ne release and US|ng mUIt|p|e tumOF Ce” I|neS and T Ce” dOﬂOrS Tme Since First Dose (days) QS P model i ng
cytotoxicity assays, along with cynomolgus monkey cell kil Simulated MDX2001 Trimer Response
pharmacokinetic (PK) studies and physiological target ] d el KiTing Central Peripheral Tumor en abl es
In vitro Lysis predictions and measurements
parameters in humans. Using the model, we predicted a safe t YHI;S t HCC114t3 — 3 | ii\\s\ Dose (mg/kg)
clinical starting dose guided by QSP-based metrics. 120 5 10 | | —o0001 " "
g dose guided by | | L v §§§§§ o harmonization of the
Key Takeaways 60- ' ) - \ o
y y 30, I. ' I. 0 25 50 75 1000 75 1000 25 50 75 100 p reCI I n ICal d ata a n d
2 . i . o A l. . Donor Tme Since First Dose (days)
e Model captures the intricate binding dynamics of a > | ——————— - KP63251 : :
tetraspecific T cell engager that binds CD3 and CD28 on 5 120 Heero : NCLNST e P63760 A 3-compartment human model was developed and assigned phy5|0|09 ICaI SyStem
= 9 — Il 1 KP64339 parameters from clinical literature and from preclinical fits. A

T cells and cMet and Trop2 on solid tumor cells.

e QSP model predicts cell killing and cytokine release as
functions of cross-cellular molecular bridges as a model-
derived biomarker for clinical translation

range of IV doses was simulated (above) to assess efficacy and pa ra mete [S to pred |Ct
a first-in-human dose

safety.

Dose
e A conservative starting dose was chosen to de-risk _ i i for q tetras peCifiC T
potential for on-target, off-tumor activity while informing | - Cytokines FIH dose pl'OjECthﬂ
_ _ _ In vitro IFNg predictions and measurements
escalation path to efficacious doses. — — — . . cell en gager.
1 KP63251 KP63698 KP63251 Average Steady-State Trimers Per T Cell Maximum cMet Trimers at Steady State
. ' ¢ _— > 2000 T T T }
Computational Model Structure 0.75- : )
0.50+ _ E
o 5 ': . .
First-step drug binding reactions —  Crosslinking binding reactions — g 0.22- E ?%?;%Z:t E ;ﬂgﬁﬁlﬂ:t T h e d OS e p rO J e Ctl O n S
| —(\QH . _ o é - - Donor E — Tumor E — Tumor
E( Drug:Trop2 ‘Hﬁo Drug:sMet l/l \r- . )_ grar}i-b[[r;d_:_nge s H1975 HCC1143 HCC1143 o KP63251 lE %
s P @< k\g' > %iﬁé%%ﬁ?ﬁﬁd | s 1 oS8 sz o3t ¢ (03598 KP63698 3 are ba Sed on
A< — H H Drug:cMet I.\\O )—C‘/‘% a Drug:CD28:sMet aHH % 0.75 | ( /
o*'f%s e jrc”%ﬁwm ®: - 0 Em . quantitative metrics to
8 B oo N I 11 SRR R Using both “cross-cell bridging complex-based” metrics as well as :
@~ %{g‘ e ‘Q'/H“-;?%D“Q:CDS‘M | Mo bridging | Dose exposure-based approaches for evaluating safety with regard to g U |d e Safety and
C
Cis-binding to T cell targets Species em:;?t?;x:;::”ce" cytokine release. The QSP approach jUStIerd a higher EC10 of IFNy )
Qf — /\‘ fj"r’q ?H"i _ _ - release in the human model. efﬂ Cd Cy d 0SeS
LS ety vy (% (@ %, Calibration to Preclinical PK
D3:Drug:CD28 i MtT12T§ T1/2 CD o - -
e T o Tacem Tz . . Using a similar approach to assess an efficacious dose with prOV|ded by a S ng Ie

Legend Pharmacokinetic (PK) parameters for the clinical model were

allometrically scaled from parameters that fit a 2-compartment cytotoxicity, the EC90 of in vitro cell killing activity in the tumor was

%f 6 @ T T T T sreclinical PK model used to inform potential efficacious doses in the human model. mOde“ng frameWOrk
Reversible Drug:target W

maction ' s Top2  oMer  coos s
o Target cel T cell Species Based on IFNy Release Based on Cell Lysis
/ 100- —CYyNO ’ ECy, ECy
Constructed with the ModeX Therapeutics proprietary modular ToEE Aermee crocecell
platform, MDX2001 consists of 2 arms, each containing 1 TAA- = 10 Dosemetric | Max ffﬁi?ﬁm I.Tiz: ﬁ;;fi “""“"*"i’-’;‘:ﬁj’f‘“ﬁ'““ bridgii.g complex
binding Fab and one T cell-binding Fab. Drug-mediated > per Tecllin blooe per T cell in tumor
immunological synapse formation is a multi-step process that E 1- Target value 41 pM 322 166 pM 1764
initiates when the molecule binds to any one of its 4 targets 5
(below left). Subsequent binding to a second target on the 0.1- Want to |eam_ more
complementary cell type results in an inter-cellular molecular about model informed
crosslink that promotes synapse development, cytokine release 0.01- drug develgpment?

0 10 20 30

Flowers D, et al. A next generation mathematical model for the in vitro to clinical translation of T-cell
engagers. Journal of Pharmacokinetics and Pharmacodynamics (2023) 50:215-227.

bivalent binding to CD3 and CD28 on the same T cell. http://doi.org/10.1007/510928-023-09846-y

and destruction of the target cell. The model additionally captured

Time (days) @ Scan me << SCan Here



http://doi.org/10.1007/s10928-023-09846-y

	Slide 1

