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PARAMETER TABLES

Table S1. In vitro model parameters
	Parameter
	Units
	Value
	Comments

	TNFR2
	nanomole
	3.32E-07
	10,000 receptors/JEKO cell 1

	k_deg
	1/second
	1.925E-04
	Thalf = 1h 2

	k_on_mono
	1/nanomole*liter/second
	2.46E-04
	Manually fit to data
95% CI: [1.9233e-04, 2.9909e-04]  CV% = 11.1%

	k_off_mono
	1/second
	1.20E-04
	SPR (data from MGH)

	k_on_bi
	dm2/nanomole/second
	12.5
	Manually fit to data
95% CI: [8.7515e+00, 1.6248e+01]  CV% = 15.3%

	k_off_bi
	1/second
	2.40E-04
	SPR * 2 to account for both mAb arms binding to TNFR2 (data from MGH)

	k_syn
	nanomole/second
	6.39E-11
	k_deg * [TNFR2]

	Area
	dm2
	2.66E-04
	TNFR2 hexagonal lattice area dm2 per cell * JeKo-01 cells per well










Table S2. In vivo cyno model parameters
	Parameter
	Units
	Value
	Comments

	Central compartment

	central
	liter
	8.50E-02
	fit to match PK

	TNFR2_c
	nanomole
	1.57E-05
	500 receptors per cell * Tregs in central 3

	k_syn_c
	nanomole/second
	3.02E-09
	k_deg * [TNFR2_c]

	cells_c
	number of cells
	1.89E+07
	Tregs in central 4

	Area_c
	dm2
	5.03E-2
	TNFR2 hexagonal lattice area dm2 per cell * Tregs in central

	k_el_c
	1/second
	6.12E-06
	Fit to cyno PK data 
(95% CI: [5.44e-8, 6.80e-8], CV% = 5.7%)

	k12
	1/second
	1.05E-05
	Standard mAb value for distribution

	k21
	1/second
	6.94E-06
	Standard mAb value for distribution

	Peripheral compartment

	peripheral
	liter
	6.20E-01
	Standard value

	TNFR2_p
	nanomole
	7.70E-04
	500 receptors per cell * cells in peripheral 3

	k_syn_p
	nanomole/second
	1.48E-07
	k_deg * TNFR2_amount

	cells_p
	number of cells
	9.27E+08
	Tregs in peripheral
2% lymphocytes in central and 98% in the periphery 5

	Area_p
	decimeter^2
	2.47
	TNFR2 hexagonal lattice dm2 per cell * Tregs in peripheral

	k_el_p
	1/second
	6.12E-06
	Fit to cyno PK data - same as k_el_c



Table S3. In vivo human model parameters
	Parameter
	Units
	Value
	Comments

	Central compartment

	central
	liter
	1.98E+00
	Scaled from cyno

	TNFR2_c
	nanomole
	
1.65E-04
	2500 receptors per cell * cells in central (20% of 8.23E-04 cells) 6; lymphocyte MESF

	k_syn_c
	nanomole/second
	1.58E-07
	k_deg * TNFR2_amount

	cells_c
	number of cells
	9.91E+07
(20% = 1.98E+07)
	Tregs in central ( 20% TNFR2+ cells) 7

	k_el_c
	1/second
	2.78E-06
	Scaled from cyno with -0.25 exponent (kel_c * (70/3)^-0.25)

	Area_c
	dm2
	0.05
	TNFR2 hexagonal lattice area dm2 per cell * Tregs in central

	k12
	1/second
	2.56E-06
	Standard value 

	k21
	1/second
	3.11E-06
	Standard value 

	Peripheral compartment

	peripheral
	liter
	1.45E+01
	Scaled from cyno

	TNFR2_p
	nanomole
	2.02E-02
	2500 receptors per cell * cells in peripheral compartment

	k_syn_p
	nanomole/second
	3.89E-06
	k_deg * TNFR2_amount

	cells_p
	number of cells
	4.86E+09
	Tregs in peripheral

	Area_p
	dm2
	13
	TNFR2 hexagonal lattice dm2 per cell * Tregs in peripheral

	k_el_p
	1/second
	2.78E-06
	Equal to k_el_c

	Tumor compartment

	tumor
	liter
	2.00E-03
	20% interstitial volume of 10 mL tumor

	TNFR2_t
	nanomole
	3.04E-03
	sum of TNFR2 in 2 mL volume (Tregs and tumor cells)

	k_syn_t
	nanomole/second
	5.85E-07
	k_deg * TNFR2_amount

	cells_t
	number of cells
	4.20E+08
	tumor cells

	Area_t
	dm2
	1.1
	TNFR2 hexagonal lattice area dm2 per cell * tumor cells

	k_el_t
	1/second
	2.78E-06
	Equal to k_el_c




Model Equations – In vitro model
d(mAb)/dt = -(k_on_mono/assay*mAb*TNFR2-k_off_mono*MonoComplex)
d(TNFR2)/dt = -(k_on_mono/assay*mAb*TNFR2-k_off_mono*MonoComplex) - (k_on_bi/Area*MonoComplex*TNFR2-k_off_bi*BiComplex) + (k_syn-k_deg_Complex*TNFR2) - (k_deg_R*TNFR2)
d(MonoComplex)/dt = (k_on_mono/assay*mAb*TNFR2-k_off_mono*MonoComplex) - (k_on_bi/Area*MonoComplex*TNFR2-k_off_bi*BiComplex) - (k_deg_Complex*MonoComplex)
d(BiComplex)/dt = (k_on_bi/Area*MonoComplex*TNFR2-k_off_bi*BiComplex) - (k_deg_Complex*BiComplex)

Model Equations – In vivo model
d(mAb_c)/dt = -(k12*mAb_c-k21*mAb_p) - (k13*mAb_c-k31*mAb_t) - (k_on_mono_c/central*mAb_c*TNFR2_c-k_off_mono_c*MonoComplex_c) - (k_el_c*mAb_c) + (kabs*mAb_SC)
d(TNFR2_c)/dt = -(k_on_mono_c/central*mAb_c*TNFR2_c-k_off_mono_c*MonoComplex_c) - (k_on_bi_c/Area_c*MonoComplex_c*TNFR2_c-k_off_bi_c*BiComplex_c) + (k_syn_c-k_deg_c*TNFR2_c) - (k_deg_R_c*TNFR2_c)
d(MonoComplex_c)/dt = (k_on_mono_c/central*mAb_c*TNFR2_c-k_off_mono_c*MonoComplex_c) - (k_on_bi_c/Area_c*MonoComplex_c*TNFR2_c-k_off_bi_c*BiComplex_c) - (k_deg_c*MonoComplex_c)
d(BiComplex_c)/dt = (k_on_bi_c/Area_c*MonoComplex_c*TNFR2_c-k_off_bi_c*BiComplex_c) - (k_deg_c*BiComplex_c)
d(mAb_p)/dt = (k12*mAb_c-k21*mAb_p) - (k_on_mono_p/peripheral*mAb_p*TNFR2_p-k_off_mono_p*MonoComplex_p) - (k_el_p*mAb_p)
d(TNFR2_p)/dt = -(k_on_mono_p/peripheral*mAb_p*TNFR2_p-k_off_mono_p*MonoComplex_p) - (k_on_bi_p/Area_p*MonoComplex_p*TNFR2_p-k_off_bi_p*BiComplex_p) + (k_syn_p-k_deg_p*TNFR2_p) - (k_deg_R_p*TNFR2_p)
d(MonoComplex_p)/dt = (k_on_mono_p/peripheral*mAb_p*TNFR2_p-k_off_mono_p*MonoComplex_p) - (k_on_bi_p/Area_p*MonoComplex_p*TNFR2_p-k_off_bi_p*BiComplex_p) - (k_deg_p*MonoComplex_p)
d(BiComplex_p)/dt = (k_on_bi_p/Area_p*MonoComplex_p*TNFR2_p-k_off_bi_p*BiComplex_p) - (k_deg_p*BiComplex_p)
d(mAb_t)/dt = (k13*mAb_c-k31*mAb_t) - (k_el_t*mAb_t) - (k_on_mono_t/tumor*mAb_t*TNFR2_t-k_off_mono_t*MonoComplex_t)
d(TNFR2_t)/dt = (k_syn_t-k_deg_t*TNFR2_t) - (k_on_mono_t/tumor*mAb_t*TNFR2_t-k_off_mono_t*MonoComplex_t) - (k_on_bi_t/Area_t*MonoComplex_t*TNFR2_t-k_off_bi_t*BiComplex_t) - (k_deg_R_t*TNFR2_t)
d(MonoComplex_t)/dt = -(k_deg_t*MonoComplex_t) + (k_on_mono_t/tumor*mAb_t*TNFR2_t-k_off_mono_t*MonoComplex_t) - (k_on_bi_t/Area_t*MonoComplex_t*TNFR2_t-k_off_bi_t*BiComplex_t)
d(BiComplex_t)/dt = -(k_deg_t*BiComplex_t) + (k_on_bi_t/Area_t*MonoComplex_t*TNFR2_t-k_off_bi_t*BiComplex_t)
d(mAb_SC)/dt = -(kabs*mAb_SC)


Table S4.  Summary of the mg/kg dose needed to maximize the time-averaged bicomplex percent receptor occupancy in the tumor with various dosing protocols.

	Dose frequency
	SC dose (mg/kg)
	IV dose (mg/kg)

	Q1W
	0.85
	0.67

	Q2W
	1.79
	2.36

	Q3W
	2.85
	5.5

	Q4W
	4.1
	12.6





Table S5.  Impact of receptor expression and mAb-receptor complex degradation rates on predicted dose to maximize time-averaged bicomplex formation in the tumor 

	Parameter Scan
	SC dose (mg/kg)
	IV dose (mg/kg)

	Nominal parameters
	0.85
	0.67

	High TNFR2 per cell
	2.85
	2

	Low TNFR2 per cell
	0.44
	0.3

	Fast complex degradation
	1.35
	0.93

	Slow complex degradation
	0.64
	0.53
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Figure S1: Simulated average % receptor occupancy of bicomplex (solid blue line) and % mean reduction in cell count (shown as open circles with standard deviation) in JEKO-1 cytotoxicity assay.








REFERENCES

1.	Yang, M. et al. Optimizing TNFR2 antagonism for immunotherapy with tumor microenvironment specificity. J Leukoc Biol 107, 971-980 (2020).
2.	Imamura, K., Spriggs, D. & Kufe, D. Expression of tumor necrosis factor receptors on human monocytes and internalization of receptor bound ligand. J Immunol 139, 2989-2992 (1987).
3.	Wang, J. et al. TNFR2 ligation in human T regulatory cells enhances IL2-induced cell proliferation through the non-canonical NF-κB pathway. Scientific Reports 8 (2018).
4.	Clark, S.M., Narayanan, P.K. & Fort, M.M. Determination of Absolute Counts of Circulating Regulatory T Cells in Cynomolgus Macaques Using an Optimized Flow Cytometric Method. Toxicologic Pathology 40, 107-112 (2011).
5.	Trepel, F. Number and distribution of lymphocytes in man. A critical analysis. Klin Wochenschr 52, 511-515 (1974).
6.	van Riemsdijk-Van Overbeeke, I.C. et al. Quantitative flow cytometry shows activation of the TNF-alpha system but not of the IL-2 system at the single cell level in renal replacement therapy. Nephrol Dial Transplant 16, 1430-1435 (2001).
7.	 (www.stemcell.com, 2019).

image1.tiff
Cell Count (% Reduction)

10 Simulated Bicomplex % RO vs Jeko Cells (% Reduction)

s Bicomplex %RO
@ Cell Count (mean + SD)

100 —

90 —

70—

60 —

40 =

30—

10—

0 S Ll Ll PR | P e
10 105 10+ 103 102 10
mAb (nM)





