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Figure S1. Pharmacokinetic (PK) and pharmacodynamic (PD) experimental design. This study 

included 6 treatment groups consisting of 8 monkeys per group (4 males and 4 females) (1). 

Groups 1-5 were treated with vehicle control or MGD006 administrated intravenously as 4-day 

continuous infusions on a weekly basis for 5 weeks. Group 6 received 5 continuous 7-day IV 

infusions on a weekly basis. All groups received vehicle control for the first infusion on day 1. Group 

1 animals also received vehicle control for all 4 subsequent infusions, whereas Groups 2-5 received 

MGD006 (400-4000 ng/kg/4 days) for all subsequent infusions. Group 6 was treated with vehicle 

control and MGD006 administrated intravenously as 7-day continuous infusions on a weekly basis 

for 5 weeks. Animals received vehicle control for the first infusion on day 1 and MGD006 (700-7000 

ng/kg/7 days) for all subsequent infusions. 2 animals per group (1 male and 1 female) were 

necropsied on day 36. The remaining animals were necropsied on day 65.  
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Figure S2. Detailed structural PK/PD model of MGD006 administrated in cynomolgus monkeys. 

MGD006 binds in a sequential manner to CD3 and CD123 receptors, leading to the formation of the 

tri-molecular synapse. The MGD006/CD3 complex concentrations drive the redistribution of the T-

cells (blue arrow). The tri-molecular complex concentrations drive the T-cell activation (gray arrow). 

Activated T-cells acquire a self-proliferation capacity (green arrow), and are used to drive the 

peripheral depletion of CD123+-cells (green line). Dashed lines represent the adaptive feedback 

processes for T-cell and CD123+-cell count. 
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Figure S3. Categorization of anti-drug antibody (ADA) development. ADA were detected at study 

day 22 (3rd dose) or at day 29 (4th dose) before start of infusion. The ranges of end of infusion (EOI) 

concentrations were graphically compared between animals with and without ADA for each dose. 

Left panels show the EOI concentrations and means for ADA negative animals, and right panels 

show EOI concentrations for ADA positive animals. ADA positive animals whose EOI concentrations 

dropped below the limit of quantification, formed Group 1 – ADA high effect. Animals whose EOI 

concentrations were below the range of concentrations in ADA negative animals, but greater than 

LOQ, formed Group 2 – ADA medium effect. Lastly, animals whose EOI concentrations were within 

the range of concentrations in ADA negative animals, formed Group 3 – ADA low effect. 

 

Each animal was sorted into the defined groups according to the time of ADA development. Some 

animals developed ADA from study day 22, first categorized in Group 2, were then defined as 

Group 1 from study day 29 if subsequent EOI concentrations dropped below the LOQ. The number 

of animals in each group is shown in the following table: 

 

Table S1. ADA development groups. 

ADA effect group  
(n: number of animals) 

First ADA detection 

Study day 22 (3rd dose) Study day 29 (4th dose) 

Group 1 – High effect n = 7 n = 2 

Group 2 – Medium effect n = 3 n = 2 

Group 3 – Low effect - n = 4 

Switch Group 2 (at day 22) 
to Group 1 (at day 29) 

n = 5 - 
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Table S2. Parameter definitions for PK/ADA, total T-cell, and CD123+-cell models. 

Parameter  Unit Definition 

Ccen  
Vcen  
CL  
Aper  
Vper  
Q  
kADA  
kH,(M)  
ADAH,(M)  
TTC  
TC  
RTCt  
RTCu  
RTCd  
DTC  
kon-TC  
koff-TC  
base 
kin-TC  
kss

in-TC  
kd  
kout-TC  
Imax 
IC50   
AFTC   
kt-TC   
γ  
ATC  

α 
 kprol  
β  
TAD 
Tp    
TA  
RTAt  
RTAu  
RTAd  
DTA  
kon-TA 
koff-TA  
kin-TA  
kout-TA  
kk   
AFTA  
kt-TA  
δ  
SYN  
Tlag   
Na  

pmol/L 
L/kg 
L/h 
pmol 
L 
L/h 
per hour  
per hour  
- 
cells/μL 
cells/μL 
pmol/L 
pmol/L 
receptor/cell 
pmol/l 
L/pmol/h 
per hour 
cells/μL/h 
cells/μL/h 
cells/μL/h 
per hour 
per hour 
- 
pmol/L 
- 
- 
- 
cells/μL 
106 cells/pmol 
cells/μL 
per hour 
h 
h 
cells/μL 
pmol/L 
pmol/L 
receptor/cell 
pmol/L 
L/pmol/h 
per hour 
cell/μL/h 
per hour 
per hour 
- 
- 
- 
pmol/L 
h 
per mol 

Free MGD006 concentration in the central (plasma) compartment 
Volume of distribution of the central compartment 
Clearance from the central compartment 
Drug amount in the peripheral (tissue) compartment 
Volume of distribution of the peripheral compartment 
Distributional clearance the peripheral and central compartments  
Anti-drug antibody-dependent elimination rate constant 
“High (Medium) effect” anti-drug antibody elimination rate constant 
“High (Medium) effect” anti-drug antibody development (1-yes/0-no) 
Total CD3 T-cell count in the central compartment 
CD3 T-cell count in the central compartment 
Total CD3 receptor count in the central compartment 
Unbound CD3 receptor count in the central compartment 
CD3 receptor density in the central compartment 
MGD006/CD3 complex concentration in the central compartment 
MGD006/CD3 complex association constant 
MGD006/CD3 complex dissociation constant 
CD3 T-cell baseline in the central compartment 
CD3 T-cell zero-order production rate constant 
CD3 T-cell new production rate constant 
CD3 T-cell logistic growth rate constant 
CD3 T-cell first-order degradation rate constant 
Maximum inhibition factor 
MGD006/CD3 concentration inducing 50% change in kin-TC  
CD3 T-cell adaptive feedback 
CD3 T-cell adaptive feedback rate constant 
CD3 T-cell adaptive feedback power coefficient 
Virtual activated T-cell count 
Stimulation factor of ATC production by synapse concentration 
Stimulation factor of ATC self-proliferation 
ATC exponential growth rate constant  
Time after the first administration + 72 hours of delay 
Duration of the self-replication capacity of activated T-cells 
Target CD123+-cell count in the central compartment 
Total CD123 receptor count in the central compartment 
Unbound CD123 receptor count in the central compartment 
CD123 receptor density in the central compartment 
MGD006/CD123 complex concentration in the central compartment 
MGD006/CD123 complex second-order association constant 
MGD006/CD123 complex first-order dissociation constant 
CD123-cell zero-order production rate constant 
CD123-cell first-order degradation rate constant 
CD123-cell peripheral depletion factor by activated T-cells  
CD123-cell adaptive feedback 
CD123-cell adaptive feedback rate constant 
CD123-cell adaptive feedback power coefficient 
MGD006/CD3/CD123 synapse in the central compartment 
Lag time 
Avogadro’s constant 
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Section 1: PK/PD model development 

 

 Parameter implementation 

Inter-individual variability (IIV) of PK and PD parameters were estimated using an exponential error 

model and assumed to follow a log-normal distribution: 

𝑃𝑖 = 𝜃𝑃𝑖 ∙ 𝑒
𝜂𝑃𝑖 

where Pi is the (PK or PD) parameter for the ith individual, θPi  denotes the population typical value 

for Pi, and ηPi denotes the IIV random effect, which was independent and normally distributed with a 

mean 0 and variance ω2. Residual variability of the parameters was estimated using a proportional 

model for MGD006 concentrations and total T-cell counts, which was expressed as: 

𝐶 = 𝐶𝑝𝑟𝑒𝑑 ∙ (1 + 𝜀2) 

whereas a combined residual model (additive and proportional) was used for CD123-cell counts: 

𝐶 = 𝐶𝑝𝑟𝑒𝑑 + (𝜀1 + 𝜀2 ∙ 𝐶𝑝𝑟𝑒𝑑) 

C is the observed plasma concentration (total T-cell/CD123-cell counts), Cpred is the model 

predicted concentration (total T-cell/CD123-cell counts). ε1 and ε2 are the additive and proportional 

residual error terms of the observation and were assumed to be random Gaussian variables with a 

mean 0 and variance σ2. 

 

 Modeling strategy 

Data from the animal groups receiving 4-day continuous infusions (Groups 2-5), were used to build 

the model, whereas data from Group 6 receiving 7-day continuous infusions were used for model 

validation. Data for drug exposure, and total T-cell and CD123+-cell counts were analyzed in a 

sequential manner for parameter identifiability purposes.  

Step1: After ADA categorization, free drug concentrations, ADA development, and CD3 T-cell 

counts were simultaneously analyzed. The binding of MGD006 to CD3 was only considered in this 

step. The formation of the MGD006/CD3 complex was used as a driver for modeling CD3 T-cell 

trafficking. The CD3+ T-cell model was used to fit the total T-cell count observations in this first step. 

The individual estimates (post-hoc Bayesians) of the PK/ADA/T-cell parameters were fixed for the 

next step. 

Step2: The binding of MGD006 to both CD3 and CD123 was included to model the CD123+-cell 

dynamics. The formation of the tri-molecular synapse led to T-cell activation. In the absence of raw 

data, a virtual pool of activated T-cells (vATC) was included in the model, as a part of the total T-cell 

population. The combination of both predicted vATC and CD3 T-cell counts was used to fit the total 

T-cell observations. It was assumed that at time zero, no T-cells had been activated due to 
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MGD006. vATC predictions were used as a driver for modeling the peripheral depletion of the 

CD123+-cells. vATC and CD123+-cell model parameters were all estimated.   

 

 System of equations 

Receptor density: The following equations were used to calculate the molar concentrations of the 

CD3 and CD123 proteins on T-cells and CD123+-cells: 

 

𝑅𝑇𝐶𝑡 =
𝑅𝑇𝐶𝑑 ∙ 𝑇𝐶

𝑁𝐴
 𝑅𝑇𝐴𝑡 =

𝑅𝑇𝐴𝑑 ∙ 𝑇𝐴

𝑁𝐴
 

Eq. S1 

RTCt and RTAt represent the total molar concentrations of the CD3 and CD123 proteins in pmol/L. 

RTCd and RTAd denote the cellular receptor densities for CD3 and CD123 receptors. For CD3, the 

value is reported to be RTCd = 60,000 receptors/cell (2). For CD123, the value is reported to be 

RTAd = 25,000 receptors/cell (3). TC and CD123 represent the absolute cell counts of CD3 T-cells 

and CD123+-cells in the plasma compartment (106 cells/L). NA is Avogadro’s constant (6.022 x 1011 

pmol-1). The production and turnover of receptors were not considered in this model. It was 

assumed that the number of receptors, produced by each cell, is time invariant.  

 

Formation of the MGD006/CD3/CD123 synapse: the formation of the tri-molecular complex is given 

by the following equations: 

 

𝑑𝐷𝑇𝐶

𝑑𝑡
= 𝑘𝑜𝑛−𝑇𝐶 ∙ 𝐶𝑐𝑒𝑛 ∙ 𝑅𝑇𝐶𝑢 −  𝑘𝑜𝑓𝑓−𝑇𝐶 ∙ 𝐷𝑇𝐶 −  𝑘𝑜𝑛−𝑇𝐴 ∙ 𝐷𝑇𝐶 ∙ 𝑅𝑇𝐴𝑢 + 𝑘𝑜𝑓𝑓−𝑇𝐴 ∙ 𝑆𝑌𝑁;    𝐷𝑇𝐶(0) = 0 

𝑑𝐷𝑇𝐴

𝑑𝑡
= 𝑘𝑜𝑛−𝑇𝐴 ∙ 𝐶𝑐𝑒𝑛 ∙ 𝑅𝑇𝐴𝑢 −  𝑘𝑜𝑓𝑓−𝑇𝐴 ∙ 𝐷𝑇𝐴 −  𝑘𝑜𝑛−𝑇𝐶 ∙ 𝐷𝑇𝐴 ∙ 𝑅𝑇𝐶𝑢 + 𝑘𝑜𝑓𝑓−𝑇𝐶 ∙ 𝑆𝑌𝑁;    𝐷𝑇𝐴(0) = 0 

𝑑𝑆𝑌𝑁

𝑑𝑡
= 𝑘𝑜𝑛−𝑇𝐶 ∙ 𝐷𝑇𝐴 ∙ 𝑅𝑇𝐶𝑢 −  𝑘𝑜𝑓𝑓−𝑇𝐶 ∙ 𝑆𝑌𝑁 +  𝑘𝑜𝑛−𝑇𝐴 ∙ 𝐷𝑇𝐶 ∙ 𝑅𝑇𝐴𝑢 − 𝑘𝑜𝑓𝑓−𝑇𝐴 ∙ 𝑆𝑌𝑁;   𝑆𝑌𝑁(0) = 0 

Eq. S2 

DTC and DTA represent the molar concentrations of the MGD006/CD3 and MGD006/CD123 

complexes (pmol/L). SYN denotes the molar concentration of the tri-molecular MGD006/CD3/C123 

complex (pmol/L). kon-TC and kon-TA are the second-order association rate binding constants for CD3 

and CD123, whereas koff-TC and koff-TA are the first-order dissociation rate binding constants for CD3 

and CD123. RTCu and RTAu denote the free (unbound) molar concentrations of CD3 and CD123 

and are expressed as: 

 

𝑅𝑇𝐶𝑢 = 𝑅𝑇𝐶𝑡 − 𝐷𝑇𝐶 − 𝑆𝑌𝑁 𝑅𝑇𝐴𝑢 = 𝑅𝑇𝐴𝑡 − 𝐷𝑇𝐴 − 𝑆𝑌𝑁 

Eq. S3 
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PK/ADA model:  MGD006 PK was described by a two-compartment model with linear 

and target-mediated elimination pathways, given by the following equations: 

 

𝑑𝐶𝑐𝑒𝑛
𝑑𝑡

=
𝐼𝑛𝑝𝑢𝑡

𝑉𝑐𝑒𝑛
− (

𝐶𝐿

𝑉𝑐𝑒𝑛
+

𝑄

𝑉𝑐𝑒𝑛
+ 𝑘𝐴𝐷𝐴) ∙ 𝐶𝑐𝑒𝑛 +

𝑄

𝑉𝑝𝑒𝑟
∙
𝐴𝑝𝑒𝑟

𝑉𝑐𝑒𝑛
− 𝑘𝑜𝑛−𝑇𝐶 ∙ 𝐶𝑐𝑒𝑛 ∙ 𝑅𝑇𝐶𝑢 + 𝑘𝑜𝑓𝑓−𝑇𝐶 ∙ 𝐷𝑇𝐶

− 𝑘𝑜𝑛−𝑇𝐴 ∙ 𝐶𝑐𝑒𝑛 ∙ 𝑅𝑇𝐴𝑢 + 𝑘𝑜𝑓𝑓−𝑇𝐴 ∙ 𝐷𝑇𝐴    ;             𝐶𝑐𝑒𝑛(0) = 0   

𝑑𝐴𝑝𝑒𝑟

𝑑𝑡
=

𝑄

𝑉𝑐𝑒𝑛
∙ 𝐶𝑐𝑒𝑛 ∙ 𝑉𝑐𝑒𝑛 −

𝑄

𝑉𝑝𝑒𝑟
∙ 𝐴𝑝𝑒𝑟    ;         𝐴𝑝𝑒𝑟(0) = 0    

Eq. S4 

where Ccen represents free MGD006 plasma concentration, and Aper is the amount of MGD006 in 

the tissue compartment. CL and Q are the central and inter-compartmental clearances. Vcen and 

Vper denote the central and peripheral volumes of distribution. kADA is the first-order elimination rate 

constant due to ADA development: 

𝑘𝐴𝐷𝐴 = 𝑘𝐻 ∙ 𝐴𝐷𝐴𝐻 + 𝑘𝑀 ∙ 𝐴𝐷𝐴𝑀 + 𝑘𝐿 ∙ 𝐴𝐷𝐴𝐿                                                                               Eq. S5 

 

kH, kM, and kL denote the ADA elimination rate constants for the high, medium, and low ADA effect 

groups. ADAH, ADAM, and ADAL represent the 3 time-varying covariates (4), which are coded in the 

modeling dataset as 0 (absence) or 1 (presence), for the three defined groups. 

 

Total T-cell model: The total T-cell count observations were fitted by the combination of the 

predicted CD3 T-cell count and the predicted vATC count. CD3 T-cell dynamics, undergoing T-cell 

trafficking, were described by the following equations: 

 

𝑑𝑘𝑖𝑛−𝑇𝐶
𝑑𝑡

= {

0                                                     𝑖𝑓 𝑡 < 𝑇𝑙𝑎𝑔   

𝑘𝑑 ∙ 𝑘𝑖𝑛−𝑇𝐶 ∙ (1 − 
𝑘𝑖𝑛−𝑇𝐶
𝑘𝑖𝑛−𝑇𝐶
𝑠𝑠 )      𝑖𝑓 𝑡 > 𝑇𝑙𝑎𝑔    

;       𝑘𝑖𝑛−𝑇𝐶(0) = 𝑏𝑎𝑠𝑒  

 
𝑑𝑇𝐶

𝑑𝑡
= 𝑘𝑖𝑛−𝑇𝐶 ∙ 𝐴𝐹𝑇𝐶

𝛾
∙ (1 − 𝐼𝑚𝑎𝑥 ∙

𝐷𝑇𝐶

𝐼𝐶50 + 𝐷𝑇𝐶
) − 𝑘𝑜𝑢𝑡−𝑇𝐶 ∙ 𝑇𝐶;       𝑇𝐶(0) =  

𝑏𝑎𝑠𝑒

𝑘𝑜𝑢𝑡−𝑇𝐶
 

𝑑𝐴𝐹𝑇𝐶
𝑑𝑡

= 𝑘𝑡−𝑇𝐶 ∙ (
𝑇𝐶(0)

𝑇𝐶
) − 𝑘𝑡−𝑇𝐶 ∙ 𝐴𝐹𝑇𝐶 ;      𝐴𝐹𝑇𝐶(0) = 1 

Eq. S6 

kin-TC is the apparent zero-order production rate of CD3 T-cells. base denotes the CD3 T-cell baseline 

count at time zero. The higher baseline observed after the end of treatment was empirically 

characterized by a time-dependent change in 𝑘𝑖𝑛−𝑇𝐶 (5), after a delay in onset with a lag time Tlag, 

fixed to 240h (72h after the first dose administrated at 168h) via a local sensitivity analysis (data not 

shown). kin-TC  was modeled as a logistic growth function defined by kd, denoting the CD3 T-cell 

logistic growth rate constant, and by kin-TC
ss representing the CD3 T-cell increased production rate 
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constant. kout-TC is the first-order degradation rate constant. CD3 T-cell trafficking is driven by 

MGD006/CD3 complex concentration, Imax is the maximum inhibitory factor, and IC50 represents the 

MGD006/CD3 complex concentration inducing 50% change (decrease) in kin-TC. AFTC denotes the 

adaptive feedback of T-cells, controlled by kt-TC, the CD3 T-cell adaptive feedback, and γ the CD3 T-

cell adaptive feedback power coefficient (6).  

 

To model the dynamics of the virtual pool of activated T-cells, the following analytical equations were 

used: 

𝑣𝐴𝑇𝐶(𝑡) =  

{
 

 
0                                                                                          𝑖𝑓 𝑇𝐴𝐷 =  0                            

∝∙ 𝑆𝑌𝑁 + 𝑘𝑝𝑟𝑜𝑙 ∙ (1 − 𝑒
−𝛽∙𝑇𝐴𝐷)                                 𝑖𝑓 0 < 𝑇𝐴𝐷 ≤ 𝑇𝑝                          

∝∙ 𝑆𝑌𝑁 + 𝑘𝑝𝑟𝑜𝑙 ∙ (1 − 𝑒
−𝛽∙𝑇𝑝) ∙ 𝑒−𝛽(𝑇𝐴𝐷− 𝑇𝑝)         𝑖𝑓 𝑇𝐴𝐷 >  𝑇𝑝                           

                        

 

Eq. S7 

It was assumed that before drug administration, no CD3 T-cells had been activated by the drug. 

vATC start to proliferate by stimulation from the MGD006/CD3/CD123 synapse concentration 

through the stimulation factor α. Once CD3 T-cells are activated, they are capable of self-

proliferation within a certain time window (7). This capacity was modeled with an infusion-type 

equation, defined by TAD, kprol, β, and Tp. TAD is a new time scale, which represents the time after 

the first administered MGD006 dose (at study day 8) and after the lag time Tlag (72h), included to 

account for the delay at which activated T-cells can start to self-renew. For modeling purposes, the 

same lag time was retained compared to the CD3 T-cell model. Tp represents the duration of the 

self-proliferation capacity of vATC. At time < Tp, on one hand, the proliferation of vATC was driven 

by the tri-molecular synapse concentration via the rate constant α, and on the other hand, by the 

self-replication capacity. At time > Tp, the proliferation of vATC was only driven by the synapse 

concentration, kprol denotes the stimulation factor of vATC self-proliferation, and β is the vATC 

exponential growth rate constant. The total T-cell count (TTC) was obtained by the following 

equation: 

𝑇𝑇𝐶(𝑡) = 𝑇𝐶(𝑡) + 𝑣𝐴𝑇𝐶(𝑡)                                                                                    Eq. S8 

 
CD123+-cell model: T-cell activation, led by the formation of the tri-molecular synapse, was used to 

drive drug efficacy, the peripheral depletion of CD123-cells:   

 

𝑑𝑇𝐴

𝑑𝑡
= 𝑘𝑖𝑛−𝑇𝐴 ∙ 𝐴𝐹𝑇𝐴

𝛿 − 𝑘𝑜𝑢𝑡−𝑇𝐴 ∙ 𝑇𝐴 − 𝑘𝑘 ∙ 𝑣𝐴𝑇𝐶 ∙ 𝑇𝐴;       𝑇𝐴(0) =  
𝑘𝑖𝑛−𝑇𝐴
𝑘𝑜𝑢𝑡−𝑇𝐴

 

𝑑𝐴𝐹𝑇𝐴
𝑑𝑡

= 𝑘𝑡−𝑇𝐴 ∙ (
𝑇𝐴(0)

𝑇𝐴
) − 𝑘𝑡−𝑇𝐴 ∙ 𝐴𝐹𝑇𝐴;      𝐴𝐹𝑇𝐴(0) = 1 

Eq. S9 
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kin-TA is the zero-order production rate of CD123 T-cell, and kout-TA is a first-order degradation rate 

constant. Peripheral depletion of CD123+-cells is driven by the vATC count with kk, a second-order 

rate constant. To account for the higher CD123 baseline observed in several monkeys, an adaptive 

feedback model was included (AFTA), and similar to the T-cell model, defined by kt-TA and δ, the 

CD123+-cell adaptive feedback constant and power coefficient. 

 

 Justification of fixed parameters 

Several parameters had to be fixed in the model to overcome lack of data and parameter estimation 

or precision issues. The central volume of distribution Vcen could not be estimated with a good 

precision (relative standard error > 70%). The long continuous infusion, along with a very rapid 

decrease of drug concentrations after the end of the infusion, masked the identifiability of this 

parameter value. Therefore, Vcen was fixed to the physiological value reported for cynomolgus 

monkeys based on total body weight to get a final parameter with more practical value. The 

association and dissociation rate constants (kon and koff) for both CD3 and CD123-cells were fixed to 

the values determined in vitro to avoid identifiability issues. A formal identifiability analysis of target-

mediated drug disposition models by Eudy et al. (8) reported that practical identifiability of these kon 

and koff parameters was limited because of the time scale of the drug measurements being much 

greater than that of the binding process. The estimation of the maximal inhibition factor Imax resulted 

in a value very close to 1 (0.99), which is the upper bound of this parameter. In order to shorten 

computing time, Imax was fixed to this upper limit. The high ADA elimination rate constant k1ADA and 

the lag time Tlag were fixed because they could not be estimated with good precision. Local 

sensitivity analyses were performed for both parameters. A range of values (from 50 to 1000 for 

k1ADA, and from 24 to 120hr for Tlag) was tested, and the parameter value that resulted in the model 

with the lowest objective function value, along with good precision for the other model parameters 

and good diagnostic plots, was selected.  
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Time –course of observations and model-fitted data 
 

 

For the following supplemental Figures S4, S5, and S6: 

 

 MN and GN represent the identification number of the animal and its group number. ADAd22 

indicates the development of ADA from study day 22. ADAd29 indicates the development of 

ADA from study day 29. Only the presence of neutralizing ADA with a “high” or “medium” 

effect have been indicated, as the ADA with a “low” effect did not have a significant impact 

on MGD006 PK. 

 

 After ADA categorization, the following animals developed ADA with a “high effect”: M201, 

M202, M253, M304, M353, M503, M504, M551, and M554. 

 

 The following animals developed ADA with a “medium” effect: M352, M402, M404, M452, 

and M501. 

 

 Lastly, the following animals developed ADA with a “medium effect” at study day 22 and 

were re-categorized as a “high effect” at study day 29: M302, M354, M453, M502, and 

M553.   
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Figure S4. Time-course of observed and model-fitted plasma MGD006 concentrations following continuous 4-day infusions in cynomolgus 

monkeys. Black circles are the observed MGD006 concentrations, green crosses are the concentration data below the limit of quantification, 

and blue lines represent the individual model-predicted concentration-time profiles. Red arrows indicate the administered doses on study days 

8, 15, 22, and 29.  
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Figure S5. Time-course of observed and model-fitted total T-cell counts following four MGD006 continuous 4-day infusions in cynomolgus 

monkeys. Black circles are the observed total T-cell counts, and blue lines represent the individual model-predicted total T-cell count profiles. 

Red arrows indicate the administered doses on study days 8, 15, 22, and 29.  
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Figure S6. Time-course of observed and model-fitted CD123+-cell counts following four MGD006 continuous 4-day infusions in cynomolgus 

monkeys. Black circles are the observed CD123+-cell counts, and blue lines represent the individual model-predicted CD123+-cell count 

profiles. Red arrows indicate the administered doses on study days 8, 15, 22, and 29.  
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Goodness-of-fit plots 
 

A] MGD006 concentrations   

 

 

B] Total T-cell counts  

 

 

C] CD123+-cell counts  

 

 

 

Figure S7. Goodness-of-fit plots: individual predictions versus observations and individual weighted 

residuals (IWRES) versus time. Red circles represent data below the LOQ. Left panels include an 

identity line (pink) and a spline line (blue).  
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Prediction-corrected Visual Predictive Checks (PC-VPC)  

 

 

PK model 

 

 

 

Total T-cell 

model 

 

 

 

 

CD123+-cell 

model 

 

Figure S8. Prediction-corrected visual predictive checks (PC-VPC) of the PK, and total T-cell and 

CD123+-cell models. 500 replicates of the analysis dataset were simulated. Blue circles are the 

observations. Green lines represent the 5th, 50th, and 95th percentiles of the observed data. Black 

lines represent the 5th, 50th, and 95th percentiles of the simulated data. 
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External validation 

 

For the following supplemental Figures S9, S10, and S11: 

 

 500 simulations were performed in Berkeley-Madonna (version 8.3) for each animal in 

Group 6, receiving continuous 7-day infusions. 

 

 After ADA categorization, the following animals developed ADA with “high effect”: M601 and 

M653. 

 

 The following animals developed ADA with a “medium” effect: M602 and M654. 

  

 

 

 

Figure S9. External validation of the PK model by VPC with data collected in animals following 

continuous 7-day drug infusions. Black circles are the observed MGD006 concentrations. Green 

crosses represent data below the LOQ. Dashed blue lines are the 5th and 95th percentiles of the 

simulations. Solid blue lines represent the 50th percentile of the simulations. Red arrows indicate the 

administered doses on study days 8, 15, 22, and 29. 
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Figure S10. External validation of the total T-cell model by VPC with data collected in animals 

following continuous 7-day infusions. Black circles are the observed total T-cell counts. Solid and 

dashed blue lines are the 50th, 5th, and 95th percentiles of the simulations. Red arrows indicate the 

administered doses on study days 8, 15, 22, and 29. 

 

 

 

Figure S11. External validation of the CD123-cell model by VPC with data collected in animals 

following continuous 7-day infusions. Black circles are the observed CD123-cell counts. Solid and 

dashed blue lines are the 50th, 5th, and 95th percentiles of the simulations. Red arrows indicate the 

administered doses on study days 8, 15, 22, and 29. 
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