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Supplementary Table 1. Summary of PK Parameters from Male and Female Animals in the Repeat-dose Cynomolgus Monkey Study (data are represented as mean±SD)
	Dose
	Sex
	Cmax Day 0
	Cmax Day 21
	AUC0-7
	AUC21-28
	AUC0-last
	AR

	(mg/kg)
	
	(nM)
	(nM)
	(day·nM)
	(day·nM)
	(day·nM)
	

	15
	M
	1600 ± 280
	2010 ± 800
	5650 ± 340
	7100 ± 4960
	34700 ± 5800
	1.24

	
	F
	3300 ± 240
	2660 ± 1040
	5300 ± 1200
	10800
	39200
	2.52

	50
	M
	4000 ± 960
	8650 ± 50
	15600 ± 1800
	37500 ± 4800
	134000 ± 14000
	2.41

	
	F
	3650 ± 660
	9450 ± 450
	17000 ± 1800
	37600 ± 5900
	149000 ± 14000
	2.08


Cmax Day 0, maximum observed concentration after first drug administration; Cmax Day 21, maximum observed concentration after forth drug administration, AUC0-7, area under the plasma concentration-time curve in the first dosing interval; AUC21-28, area under the plasma concentration-time curve in the fourth dosing interval; AUC0-last, area under the plasma concentration-time curve from end of infusion to the last measurable time point. AR, accumulation ratio, calculated by AUC21-28 divided by AUC0-7. Data from all animals were included for PK parameter calculation.

Supplementary Table 2. Summary of Adjusted Parameters for Target Engagement Prediction in MM Patients 
	Parameter
	Description
	Unit
	Cynomolgus Monkey
	MM Patients

	V1
	Central volume of distribution
	L/kg
	0.0469
	0.0469 a

	V2
	Peripheral volume of distribution
	L/kg
	0.0221
	0.0221 a

	CLD
	Intercompartmental clearance
	L/kg/day
	0.00624
	0.00381 a

	CL
	Nonspecific clearance
	L/kg/day
	0.00597
	0.00277 a

	C sBCMA (0)
	sBCMA baseline level
	nM
	0.357
	25.4 b

	C mBCMA (0)
	mBCMA baseline level
	nM
	0.934
	39.5±11.8 c

	kD BCMA
	BCMA dissociation constant
	nM
	5.00
	2.00 d

	C sCD16 (0)
	sBCMA baseline level
	nM
	28.6
	10.9 e

	C mCD16 (0)
	mBCMA baseline level
	nM
	10.2
	3.89±1.16 f

	kD CD16
	CD16A dissociation constant
	nM
	25.0
	16.0 d


a. Human PK parameters were predicted from cynomolgus monkey PK parameters with an allometric scaling method described by Deng, et al. (assuming human body weight of 70 kg; for volume and clearance, the exponents of 1 and 0.85 were used, respectively).20 b. Reported median sBCMA level in RRMM patients prior any treatments.13 c. Assumes both mBCMA and sBCMA have the same fold of increase in MM patients compared to healthy cynomolgus monkeys. A variation of ±30% was applied. D. Based on in vitro binding affinity data (data not shown). e. Measured median sCD16A level in MM patients (Fig 6). f. Assumes both mCD16A and sCD16A have the same fold of change in MM patients compared to healthy cynomolgus monkeys. A variation of ±30% was applied. 
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Supplementary Figure 1. Design of A) single-dose and B) repeat-dose cynomolgus monkey study. Time points of drug administration, serum PK, ADA, and total sBCMA level measurements were provided.
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Supplementary Figure 2. Standard model diagnostic plots for TMDD model. A) Comparison of model predictions vs. observed individual values for total and free drug concentrations, and total sBCMA concentrations. B) Residual-time profiles for total and free drug concentrations, and total sBCMA concentrations.
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Supplementary Figure 3. Projected unbound RO729708 at different dose levels and dose frequency in A) healthy cynomolgus monkeys and B-C) MM patients using the TMDD model. For the simulation in MM patients, an ±30% variation was added to the estimated mBCMA and mCD16A levels. 
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Supplementary Figure 4. Projected RO729708-mBCMA-mCD16A concentrations at different dose levels and dose frequency in A) healthy cynomolgus monkeys and B-C) MM patients using the TMDD model. 
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A.

Treatment groups (1-hour IV infusion, 1 female and 2 males/group):
1) Vehicle, 2) 5 mg/kg, 3) 15 mg/kg, 4) 45 mg/kg

Time after First Administration (day)
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* blood were sampled at 1 (end of infusion), 1.25, 2, 8, and 12 hours on Day 0

B.

Treatment groups (2-hour IV infusion, 3 females and 3 males/group):
1) Vehicle, 2) 15 mg/kg, 3) 50 mg/kg

Time after First Administration (day)
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* blood were sampled at O (pre infusion), 2 (end of infusion), and 6 hours on Day 0.
# blood were sampled at O (pre infusion) and 2 hours (end of insuion) on Day 7, 14, and 28.
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