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Description automatically generated]a. Important model parameters (for base model)
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Description automatically generated with low confidence]b. Patient specific parameters for the in-vivo model

* Patient-specific T and B cell densities at the organ level were derived based on the blood T and B cell numbers and the pre-defined “partition repertoire” (the relative fold values to blood). 
** In the simulation, the value of 0.0025/day was applied to “Responder” group in trial MT103-211 and “OS>30 month” and “OS<30 month” groups in trial MT103-206; the value of 0.0071/day was applied to MT103-202, and “Non-responder” group in trial MT103-206. B cell turnover rates for trial MT103-104 and “Non-responder” group in trial MT03-211 were estimated as 0.0067/day and 0.1/day respectively.
ǂ ktraff, in for each organ was derived from “partition repertoire”.
¶ plasma drug concentration is trial-specific, see Supplementary file 1c. 
Note: T cell proliferation and death rate was not included in the model. However, T cell density change was considered as an independent variable in our model. T cell density in organ during treatment was allowed to change over time in the simulation (Figure 6b-e). The values were derived from the change of blood T cell count based on reported data (Bargou et al. 2008; Zhu et al., 2016; Zhu et al., 2018; Zugmaier et al., 2015). The blood T cell decline due to rapid redistribution after administration was excluded. However, T cell density was not allowed to change in the proof-of-concept simulations in Figure 7.

[image: Table

Description automatically generated] c. Clinical trial information (baseline cell density in blood and mean plasma drug concentration at steady state)

NHL, non-Hodgkin's Lymphoma; OS, overall survival; r/r ALL, relapsed/refractory acute lymphoblastic leukemia.   
[bookmark: _Hlk92107843]* For MT103-104 and MT103-206, mean plasma drug concentration was derived from a linear relationship between dose and blood drug concentration (Jiang et al., 2020).
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Type Parameter Definition Value Unit Reference
Kinetic constants Kga dissociation constant for anti-CD3 2.6x107 M Dreier et al. 2002
K dissociation constant for anti-CD19 1.49x10° M Dreier et al. 2002
Kona, Kon,g on-rate constant (3D) 6x10* M5t fixed
Kona Kons on-rate constant (2D) 1.88x10* (molecular/  derived
um2)-1s
Kot o off-rate constant (2D, CD3) 1.96x10* il derived
Kot 8 off-rate constant (2D, CD19) 1.12x10°6 st derived
2D binding B sensitive coefficient 0.033 estimation
Antigen distribution lognormal(p, 0?)  CD3 distribution (L,M,H) u(11, 11.7,12.08) observation
5(0.445, 0.284, 0.331)
CD19 distribution (L,M,H) 1 (10.97, 11.78, 12.07) observation
5(0.512, 0.454, 0.417)
Antigen internalization Kine CD19 internalization rate constant 0.002 min Du et al., 2008; ingle
et al., 2008
¥;h hill functions for CD3 down-regulation 0.9;0.7 estimation
Cell encounter a mean hitting rate 1.15x10°10 s1 Celliet al., 2012
fere spatial coefficient (for ET encounter free E) 0.75 Spatial configuration
ferr spatial coefficient (for ET encounter free T) 0.66 Spatial configuration
feree spatial coefficient (for ETE encounter free E) 0.5 Spatial configuration
ferer spatial coefficient (for ETE encounter free T) 0.75 Spatial configuration
ferre spatial coefficient (for ETT encounter free E) 0.67 Spatial configuration
ferrr spatial coefficient (for ETT encounter free T) 0.33 Spatial configuration
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Type Parameter Definition Value Unit Reference

Cell density in organs *  Tgjeen, Bypieen T, B cell density in spleen 135; 459 Relative fold value to blood  Hall et al., 2012;
(“partition repertoire”) Tem Bam T, B cell density in bone marrow 12; 34 Relative fold value to blood g:ssun uggoil’
eemy, ;
Tinr Bin T, B cell density in lymph node 192; 149 Relative fold value to blood Wester};nann and
Tiung Blung T, B cell density in lung 44;15 Relative fold value to blood  Pabst, 1992
Teutr Baut T, B cell density in gut 25;30 Relative fold value to blood
Trmd: Brmd T, B cell density in remainder 0.33;0.3 Relative fold value to blood
B cell turnover ** Kacen Turnover rate of B cells 0.0025 (responders) 1/day Jiang et al., 2020;
0.0071 (average) 1/day Zugmaier et al.,
2015
B cell trafficking Kyraff, out Trafficking rate from organ to blood 0.0417 1/hour Westermann and
Pabst, 1992
Kiratt, in Trafficking rate from blood to organ Organ specific $ 1/hour “partition repertoire”
Antigen Expression Ecos:hian CD3 expression on human T cell 5x10* molecules/cell Ginaldi et al., 1996;
’ Jiang et al., 2020
Ecpi, human CD19 expression on human B cell 3x10* molecules/cell Ginaldi et al., 1998;
Haso et al., 2013;
Ramakrishna et al.,
2019; Rosenthal et
al., 2018;
Drug distribution Copreen Camv Cuv Blinatumomab concentration in spleen, bone  0.37 Relative fold value to plasma Jiang et al., 2020
Ciung Cout marrow, lymph system, lung and gut drug concentration and estimation
Criig Blinatumomab concentration in remainder ~ 0.05 Relative fold value to plasma Jiang et al., 2020
drug concentration 9
Other Tis engaging duration for IS and variants 150 min Fousek et al., 2021

B sensitive coefficient in 2D binding 0.12 (in-vivo only) estimation
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Clinical trial  Dose Group Initial Blood T cell Initial Blood B cell Mean plasma drug Reference
density /uL density /uL concentration (pg/mL)
MT103-104 30 pug/m? per day 450 233 1200 * Bargou et al.,
(NHL) 2008; Jiang et al.,
2020
MT103-202 15 pug/m? per day 532 75 730 Klinger et al.,
(r/r ALL) 2012; Zhu et al.,
2016
MT103-211 9 pg/day for 1 week followed by 28  Responder 795 34 211 for 9 ug/day Zhuetal., 2018
(r/r ALL) ug/day 621 for 28 pg/day
Non-responder 310 232
MT103-206 5 ug/m? per day for 1 week followed 0$>30 month 262 91 250 for 5 pug/m?/day * Jiang et al., 2020;
(r/r ALL) by 15 pg/m? per day 730 for 15 pg/m?/day * Zugmaier et al.,
05<30 month 242 46 2025
Non-responder 228 74




