A

nanobody-MFG-E8-hIFN-B amino acid sequence

|<— MFG-E8 signal sequence —>|FLAG peptide|<— anti-spike nanobody

MPRPRLLAALCGALLCAPSLLVADYKDDDDKDVQLQESGGGLVQPGGSLRLSCAASGLTLDYYAIGWFRQAPGKEREGVS
—_—

CISSSDGSTYYADSVKGRFTTSRDNAKNTVYLQMNSLKPEDTAVYYCAAVPSTYYSGTYYYTCHPGGMDYWGKGTQVTVS

| linker human MFG-E8(D48E)
SGGGGS DICSKNPCHNGGLCEEISQEVRGEVFPSYTCTCLKGYAGNHCETKCVEPLGLENGNIANSQIAASSVRVTFLG

LQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNK
KHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGL

HLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPR
—| linker |«— human IFN-B

TGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGGGGSMSYNLLGFLQRSSNFQCQKLLWQLN
GRLEYCLKDRMNFDIPEEIKQLQQFQKEDAALTIYEMLQNIFAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLEEK

—>
LEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYSHCAWTIVRVEILRNFYFINRLTGYLRN

nanobody-MFG-E8-mIFN-B amino acid sequence

«—  MFG-E8 signal sequence —>| FLAG peptide|<— anti-spike nanobody

MPRPRLLAALCGALLCAPSLLVADYKDDDDKDVQLQESGGGLVQPGGSLRLSCAASGLTLDYYAIGWFRQAPGKEREGVS
—_—

CISSSDGSTYYADSVKGRFTTSRDNAKNTVYLQMNSLKPEDTAVYYCAAVPSTYYSGTYYYTCHPGGMDYWGKGTQVTVS

| linker |«— human MFG-E8(D48E)
SGGGGSLDICSKNPCHNGGLCEEISQEVRGEVFPSYTCTCLKGYAGNHCETKCVEPLGLENGNIANSQIAASSVRVTFLG

LQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNK
KHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGL

HLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPR
—*| linker [«— mouse IFN-8

I I
TGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGGGGSNYKQLQLQERTNIRKCQELLEQLNGKINL
TYRADFKIPMEMTEKMQKSYTAFAIQEMLQNVFLVFRNNFSSTGWNETIVVRLLDELHQQTVFLKTVLEEKQEERLTWEMSST

_>|
ALHLKSYYWRVQRYLKLMKYNSYAWMVVRAEIFRNFLIIRRLTRNFQN

nanobody-hIFN-B amino acid sequence

|<— MFG-E8 signal sequence —>|FLAG peptide|<— anti-spike nanobody
MPRPRLLAALCGALLCAPSLLVADYKDDDDKDVQLQESGGGLVQPGGSLRLSCAASGLTLDYYAIGWFRQAPGKEREGVS
—_—

CISSSDGSTYYADSVKGRFTTSRDNAKNTVYLQMNSLKPEDTAVYYCAAVPSTYYSGTYYYTCHPGGMDYWGKGTQVTVS

| linker |[«— human IFN-B
SGGGGSMSYNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAALTIYEMLQNIFAIFRQDSSS

TGWNETIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYSHCAWTIVRVEILRNFYFINRLT

—

GYLRN

nanobody-mIFN-B amino acid sequence

«—  MFG-ES8 signal sequence —>|FLAG peptide |<— anti-spike nanobody
PRPRLLAALCGALLCAPSLLVADYKDDDDKDVQLQESGGGLVQPGGSLRLSCAASGLTLDYYAIGWFRQAPGKEREGVS

—_—

CISSSDGSTYYADSVKGRFTTSRDNAKNTVYLQMNSLKPEDTAVYYCAAVPSTYYSGTYYYTCHPGGMDYWGKGTQVTVS
linker  |«— mouse IFN-B

SGGGGSNYKQLQLQERTNIRKCQELLEQLNGKINLTYRADFKIPMEMTEKMQKSYTAFAIQEMLQNVFLVFRNNFSSTGWN

ETIVVRLLDELHQQTVFLKTVLEEKQEERLTWEMSSTALHLKSYYWRVQRYLKLMKYNSYAWMVVRAEIFRNFLIIRRLTRNF

—

QN

Supplemental Figure1. Amino acid sequences of the nanobody-MFG-E8-IFN-B and the soluble nanobody-IFN- recombinant proteins
(A) The amino acid sequence of anti-spike nanobody-MFG-E8-hIFN-B. (B) The amino acid sequence of anti-spike nanobody-MFG-E8-mIFN-{3.
(C) The amino acid sequence of soluble anti-spike nanobody-hIFN-B recombinant protein. (D) The amino acid sequence of soluble anti-spike

nanobody-mIFN- recombinant protein.



0.8 - [12,250pg IFN-B

06 o [1450pg IFN-B
[190pg IFN-B
Q o4
o - [118pg IFN-B
02- m
0ol P29 P29 P21 P ™
nanobody-mIFN-3 nanobody-hIFN-3
exosomes exosomes
0.8 1
gry Te
1] e
g 04+
0.2 1
00 L 51 P 5 P9

nanobody-mIFN-3 nanobody-hlFN-3
recombinant protein recombinant protein

Supplemental Figure2. Bioactivity of the engineered exosomes and the soluble nanobody-IFN-B recombinant proteins
The serial dilutions of the engineered exosomes or soluble nanobody-IFN-f recombinant proteins were applied to the HEK-blue IFNa/B cells.

After 24 h, the IFN-induced secreted embryonic alkaline phosphatase (SEAP) level was determined using a spectrophotometer at 650 nm.



ACE2-A549

60 —
© ° o% sfe %
g ] [virus only
£ %7 % [14.5ng IFN
NI ELE 3 B
(B [11.1ng IFN-B
N [70.28ng IFN-
u—
o 20
X

0
nanobody-mIFN-3 nanobody-hlFN- nanobody-mIFN-3 nanobody-hlFN-3
exosomes exosomes recombinant protein  recombinant protein
ACE2-HEK-blue IFNo/B

50
, 0 &.
©
o
£ 30
[}
<
O]
20
u—
s}

10

0

nanobody-mIFN-3 nanobody-hIFN-B  nanobody-mIFN-3 nanobody-hlFN-3
exosomes exosomes recombinant protein  recombinant protein

Supplemental Figure3. Anti-viral efficiency of the engineered exosomes
The anti-viral effect of high dose (containing 4.5ng IFN-), middle dose (containing 1.1ng IFN-38), and low dose (containing 0.28ng IFN-B) of
nanobody-IFN-f conjugated exosomes or soluble nanobody-IFN-f recombinant proteins were applied in the infection assay. The percentage

of ZsGreen positive cells was analyzed by flow cytometry.
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