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Figure'S1.'Self=assembled'an1=CD20'scFv=DNA=IFNα.'(A))The)components)of)the)an&6CD20)scFv6
DNA6IFNα:)SNAP6IFNα,)an&6CD20)scFv6SNAP,)and)BG6modified)oligonucleo&des.)(B))To)assemble,)
SNAP6IFNα)and)an&6CD20)scFv6SNAP)were)first)incubated)with)the)forward)and)reverse)strand)of)
a)BG6modified)oligonucleo&de)pair)separately.))The)oligonucleo&de6labeled)proteins)were)then)
mixed)1:1)to)allow)hybridiza&on)to)form)an&6CD20)scFv6DNA6IFNα.))(C)'The)site6specific)
conjuga&on)of)SNAP6tagged)protein)to)BG6oligonucleo&de)was)confirmed)in)a)gel6shi])assay.)
When)both)an&6CD20)scFv6SNAP)and)SNAP)SNAP6IFNα)are)conjugated)to)the)DNA)linker,)there)
was)a)band)shi])(lane)2))compared)to)DNA)linker)alone.))
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Figure'S2.'Valida1on'of'the'BG=DNA'conjuga1on.''BG6GLA6NHS)was)conjugated)to)amine6
modified)oligonucleo&des.))The)reac&on)was)purified)to)remove)excess)BG6GLA6NHS.))The)
conjuga&on)was)verified)using)HPLC.)))



An1=CD20'an1body'' Nuclei)

K562)WT)

K562)CD20+)

Figure'S3.'Valida1ng'the'expression'levels'of'CD20'on'the'K562'WT'and'CD20+'cells.'We)
confirmed)the)membrane)expression)of)CD20)on)the)K562)WT)and)CD20+)cell)surface)by)
immunofluorescent)staining)using)a)commercially)available)phycoerythrin6conjugated)an&body.)
As)expected,)K562)WT)did)not)show)CD20)immunostaining,)whereas)the)K562)CD20+)cells)
showed)a)high)level)of)fluorescent)labeling.)



Table&S1:&DNA&linker&sequences&&

15#bp# Forward# CAGAACAGCGACAAA#

Reverse## TTTGTCGCTGTTCTG#

30#bp# Forward# TTGTCTCGTCTTTGTCTTGTCCTTGTCCTC#

Reverse## GAGGACAAGGACAAGACAAAGACGAGACAA#

45#bp# Forward# CCTCTACTCCACTCTACCTCACTCACTACCCTACCCTACCTACCA#

Reverse## TGGTAGGTAGGGTAGGGTAGTGAGTGAGGTAGAGTGGAGTAGAGG#

#



Supplementary Table S2: ODE model 
 
Parameters used in the ODE model 
 
Parameter Symbol Value Source 
Cells per well  1.5e5  
Well volume  100µL  
K562 cell surface area  584µm2 (1) 
K562 WT cell IFNAR1 count  1062 Measured by QuantiBrite 
K562 WT cell IFNAR2 count  3021 Measured by QuantiBrite 
K562 WT cell CD20 count  0 Measured by QuantiBrite 
K562 CD20+ cell IFNAR1 
count 

 890 Measured by QuantiBrite 

K562 CD20+ cell IFNAR2 
count 

 2725 Measured by QuantiBrite 

K562 CD20+ cell CD20 count  250000 Measured by QuantiBrite 
IFN WT IFNAR1 on-rate kon

R1 2e5 M-1s-1 (2) 
IFN WT IFNAR1 off-rate koff

R1 1 s-1 (2) 
IFN WT IFNAR2 on-rate kon

R2 3e6 M-1s-1 (2) 
IFN WT IFNAR2 off-rate koff

R2 1.5e-2 s-1 (2) 
IFN WT-GS-SNAP IFNAR1 
on-rate 

kon
R1 2e5 M-1s-1 (2) 

IFN WT-GS-SNAP IFNAR1 
off-rate 

koff
R1 1 s-1 (2) 

IFN WT-GS-SNAP IFNAR2 
on-rate 

kon
R2 2e5 M-1s-1 Estimated by fit to 

experiment 
IFN WT-GS-SNAP IFNAR2 
off-rate 

koff
R2 1.5e-2 s-1 (2) 

IFN R144A-GS-SNAP 
IFNAR1 on-rate 

kon
R1 2e5 M-1s-1 (2) 

IFN R144A-GS-SNAP 
IFNAR1 off-rate 

koff
R1 1 s-1 (2) 

IFN R144A-GS-SNAP 
IFNAR2 on-rate 

kon
R2 4e4 M-1s-1 Estimated by fit to 

experiment 
IFN R144A-GS-SNAP 
IFNAR2 off-rate 

koff
R2 5e-2 s-1 (2) 

Anti-CD20 scFv CD20 on-rate kon
CD 1e4 M-1s-1 Estimated by model fit 

Anti-CD20 scFv CD20 off-rate koff
CD 1e-2 s-1 Estimated by model fit 

IFNAR1 diffusion coefficient  kD
R1 1e-8 mm2s-1 (3) 

IFNAR2 diffusion coefficient kD
R2 1e-8 mm2s-1 (3) 

CD20 diffusion coefficient kD
CD 1e-8 mm2s-1 (3) 

Non-signaling endocytosis 
rate  

ke
NS 9.625e-5 s-1 (4) 

Signaling endocytosis rate  ke
S 7.8e-4 s-1 (5) 

 
 



 
ODE model transitions 
 
The states tracked in the ODE model are 
 
State Symbol 
Unbound chimeric activator or IFN FA 
Unbound CD20 FCD 
Unbound IFNAR1 FR1 
Unbound IFNAR2 FR2 
CD20-bound CA BC 
IFNAR1-bound CA BR1 
IFNAR2-bound CA BR2 
CD20-IFNAR1-bound CA BCD,R1 
CD20-IFNAR2-bound CA BCD,R2 
IFNAR1-IFNAR2-bound CA BR1,R2 
CD20-IFNAR1-IFNAR2-bound CA BCD,R1,R2 
 
 
All of the reactions that compose the ODE are contained in the table below.  All rates of 
the form “kon

CD|R2” are calculated according to (3), equation (4-37a), and all rates of the 
form “koff

CD|R2” are calculated according to (3), equation (4-38).  “kon
CD|R2” should be 

read as “the on-rate of binding to CD20 given that the complex is already bound to 
IFNAR2” and “koff

CD|R2” should be read as “the rate of complete dissociation from CD20 
given that the complex is bound to IFNAR2 and CD20.”  A state of the form “BCD,R1” 
indicates “chimeric activator bound to both CD20 and IFNAR1.” 
 
Reactants Products Rate 
FA, FCD BCD kon

CD 
FA, FR1 BR1 kon

R1 
FA, FR2 BR2 kon

R2 
FCD, BR1 BCD,R1 kon

CD|R1 
FCD, BR2 BCD,R2 kon

CD|R2 
FR1, BR2 BR1,R2 kon

R1|R2 
BR1, FR2 BR1,R2 kon

R2|R1 
BCD, FR1 BCD,R1 kon

R1|CD 
BCD, FR2 BCD,R2 kon

R2|CD 
FCD, BR1,R2 BCD,R1,R2 kon

CD|R2 
FR1, BCD,R2 BCD,R1,R2 kon

R1|R2 
FR2, BCD,R1 BCD,R1,R2 kon

R2|R1 
BCD FCD, FA koff

CD 
BR1 FR1, FA koff

R1 
BR2 FR2, FA koff

R2 
BCD,R1 FCD, BR1 koff

CD|R1 
BCD,R1 FR1, BCD koff

R1|CD 
BCD,R2 FCD, BR2 koff

CD|R2 



BCD,R2 FR2, BCD koff
R2|CD 

BR1,R2 FR1, BR2 koff
R1|R2 

BR1,R2 FR2, BR1 koff
R2|R1 

BCD,R1,R2 FCD, BR1,R2 koff
CD|R2 

BCD,R1,R2 FR1, BCD,R2 koff
R1|R2 

BCD,R1,R2 FR2, BCD,R1 koff
R2|R1 

BCD None ke
NS 

BR1 None ke
NS 

BR2 None ke
NS 

BCD,R1 None ke
NS 

BCD,R2 None ke
NS 

BR1,R2 None ke
S 

BCD,R1,R2 None ke
S 

 
 
State transitions in the form of ordinary differential equations 
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