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Figure S1. Self-assembled anti-CD20 scFv-DNA-IFNa. (A) The components of the anti-CD20 scFv-
DNA-IFNa: SNAP-IFNa, anti-CD20 scFv-SNAP, and BG-modified oligonucleotides. (B) To assemble,
SNAP-IFNa and anti-CD20 scFv-SNAP were first incubated with the forward and reverse strand of
a BG-modified oligonucleotide pair separately. The oligonucleotide-labeled proteins were then
mixed 1:1 to allow hybridization to form anti-CD20 scFv-DNA-IFNa. (C) The site-specific
conjugation of SNAP-tagged protein to BG-oligonucleotide was confirmed in a gel-shift assay.
When both anti-CD20 scFv-SNAP and SNAP SNAP-IFNa are conjugated to the DNA linker, there
was a band shift (lane 2) compared to DNA linker alone.
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Figure S2. Validation of the BG-DNA conjugation. BG-GLA-NHS was conjugated to amine-
modified oligonucleotides. The reaction was purified to remove excess BG-GLA-NHS. The
conjugation was verified using HPLC.
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Figure S3. Validating 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 phycoerythrin-conjugated antibody.
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

30 bp

45 bp

Forward

Reverse

Forward

Reverse

Forward

Reverse

CAGAACAGCGACAAA

TTTGTCGCTGTTCTG

TTGTCTCGTCTTTGTCTTGTCCTTGTCCTC

GAGGACAAGGACAAGACAAAGACGAGACAA

CCTCTACTCCACTCTACCTCACTCACTACCCTACCCTACCTACCA

TGGTAGGTAGGGTAGGGTAGTGAGTGAGGTAGAGTGGAGTAGAGG



Supplementary Table S2: ODE model

Parameters used in the ODE model

Parameter Symbol Value Source

Cells per well 1.5e5

Well volume 100puL

K562 cell surface area 584pm’ (1)

K562 WT cell IFNARI1 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 890 Measured by QuantiBrite
count

K562 CD20+ cell IFNAR2 2725 Measured by QuantiBrite
count

K562 CD20+ cell CD20 count 250000 Measured by QuantiBrite
IFN WT IFNARI1 on-rate Kon™ 2e5 M5! )

IFN WT IFNARI off-rate Kot 1s! )

IFN WT IFNAR2 on-rate Kon 3e6 M's™! )

IFN WT IFNAR2 off-rate Kot 1.5¢-2 s )

IFN WT-GS-SNAP IFNAR1 k"' 2e5 M5! )

on-rate

IFN WT-GS-SNAP IFNAR1 ko' 1s! )

off-rate

IFN WT-GS-SNAP IFNAR2  k,,** 2e5 M5! Estimated by fit to
on-rate experiment

IFN WT-GS-SNAP IFNAR2 ko 1.5e-2s™! )

off-rate

IFN R144A-GS-SNAP Kon' 2e5M'’'s (2)

IFNARI1 on-rate

IFN R144A-GS-SNAP Kot 1s" (2)

IFNARI off-rate

IFN R144A-GS-SNAP Kon > 4e4 M5! Estimated by fit to
IFNAR2 on-rate experiment

IFN R144A-GS-SNAP Kot Se-2 8" (2)

IFNAR? off-rate

Anti-CD20 scFv CD20 on-rate kg,"> le4 Mls! Estimated by model fit
Anti-CD20 scFv CD20 off-rate ko~ le-2 s Estimated by model fit
IFNARTI diffusion coefficient  kp"' le-8 mm’s”  (3)

IFNAR? diffusion coefficient  kp"~ le-8 mm’s™  (3)

CD20 diffusion coefficient kp " le-8 mm’s”  (3)

Non-signaling endocytosis ke 9.625¢-5 5! (4)

rate

Signaling endocytosis rate k> 7.8¢-4 s (5)




ODE model transitions

The states tracked in the ODE model are

State Symbol
Unbound chimeric activator or IFN Fa
Unbound CD20 Fcp
Unbound IFNAR1 Fri
Unbound IFNAR2 Fr2
CD20-bound CA Bc
IFNAR1-bound CA Bri
IFNAR2-bound CA Br>
CD20-IFNAR1-bound CA Bcepri
CD20-IFNAR2-bound CA Bcepr2
IFNARI1-IFNAR2-bound CA Brir2
CD20-IFNAR1-IFNAR2-bound CA BCD’RLRQ

All of the reactions that compose the ODE are contained in the table below. All rates of
the form “ko, """ are calculated according to (3), equation (4-37a), and all rates of the
form “koi"** are calculated according to (3), equation (4-38). “Ron % should be
read as “the on-rate of binding to CD20 given that the complex is already bound to
IFNAR?2” and “koe""*” 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 “Bcpr;”

indicates “chimeric activator bound to both CD20 and IFNAR1.”

Reactants Products Rate
FA9 FCD BCD konCD
Fa, Fri Bri Kon'
FA9 FRZ BR2 konRz
Fcp, Bri Bepri Kon OR!
Fcp, Br2 Bcepr2 Kon R2
Fri1, Br2 Brir2 Kon' "?
Bri, Fr2 Brir2 Kon !
Bcp, Fri Bepri Kon' <P
Bcp, Fr2 Bcepr2 Kon' 1P
Fcp, Brir2 Bceprir2 Kon DR2
Fr1, Bepr2 Beprir2 Kon' R?
Fr2, Bcp ri Bceprir2 Kon !
Bcp Fep, Fa Kot "
Bri Fri, Fa Kot
Br: Fro, Fa Kot
Bcp r1 Fcp, Bri Koft N
Bcpri Fr1, Bep Kot <P

Bcp r2 Fcp, Bro off




Bcp,r2 Fr2, Bep Kot 20
Bri1r2 Fr1, Br2 Kot ">
Brir2 Fro, Bri Kot 2 R!
Bcp ri,r2 Fcp, Brir2 Kofr 2
Bcp,ri,r2 Fri, Bepr2 Kost R2
Bcp r1,r2 Fr2, Bepri Kot !
Bep None kNS
Bri1 None ke
BRz None keNS
Bcp ri None ko
Bcp,r2 None keNS
BRI,RZ None kes
Bcp,rir2 None k.’

State transitions in the form of ordinary differential equations

dFy cp R1 R2
o = Bepk§fp + Briksts + Brok§fy — FaFepkSy — FaFpi ks — FoFgy k52
dFcp CD|R1 CD|R2 CD|R2
T Bepksgy + BCD,legf)f + BCD,RzkofjIr + BCD,Rl,RZkof]l — FepFak§y
CD|R1 CD|R2 CD|R2
~ FepBrikon" = FepBrokon = FepBrigakon
dFp, R1|CD R1|R2 R1|R2
a Brikgfs + BCD,legf]l“ + BRl,RZkgf]lf + BCD,RI,RZkof]lf — FriFaksn
— FpuBopk P _ Fo B kIR _ o B RIIR2
r1Bcp R1DR2 rR1Bcp,R2
dFg, R2|CD R2|R1 R2|R1
T Brokgfs + BCD,Rzk,,f)lc + BRl,RZkgf]lf + BCD,RI,RZkof]lf — FroFaksh
— FayBopk P _ Fo B KER g K2R
r2Bcp R2DR1 r2Bcp,R1
Bcp CD|R1 CD|R2 R1|CD
a4 FepFak§R + Bep leofjlf + BCD,Rzkof,l — Bepkofy — BepFrikon !
~ BeopFrokon = Bepkl®
Bg, R1|CD R1|R2 CDIR1
- FriFakgn + BCD,leof]lf + BRl,RZkof]l‘ — Brikgfr — BriFepkon !
~ BriFrokgn' = Bkl
B, R2|CD R2|R1 CD|R2
ar FroFak &7 + BCD,Rzkof,L + BRl,RZkof]l‘ — Brokgfr — BraFepkon !
~ BraFrakon " = Brok?
Bep r1 R1|CD CD|R1 R2|R1 CDIR1
% = BopFrikon © + BraFopkon ' + Beprurakors | — Beomikops
— Beprakary = BepriFrokon = Bep riklyS
of f R1Ke
Bcp g2 R2|CD CD|R2 R1|R2 CD|R2
% = BopFrokon + BraFenkon - + Beprurakops - — Beorakops
R2|CD R1|R2
— Bepra kgfjl“ — BeproFrikon " = Bep rak



BRl,RZ

dr BR1FR2k5121|R1 + BRZFleS:L'RZ + BCD,Rl,RZkng']lRZ - BR1,R2k§;,|cR2
- BRl,RZkgjg}Rl - BR1,R2FCDkt():1DL|R2 — Bryr2ke
—BCDC';;LRZ = BCD,RIFRZkSJE}Rl + BCD,RzFleﬁ'RZ + BRl,RZFCDkgrlleZ - BCD,Rl,RZkonD]lRZ
- BCD,RLRzkg;}LRZ - BCD,Rl,RZkSJE]"Rl — Beprigrzke
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