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NcoI

90

1 5
Met Ala Leu Ser Trp Val Leu

T7 promoter 5'-UTR AGP signal peptide

T AAT ACGACT CACT AT AAGAAT AAACT AGT AT T CT T CT GGT CCCCACAGACT CAGAGAGAACCCGCCACCAT GGCGCT GT CCT GGGT T CT

AT T AT GCT GAGT GAT AT T CT T AT T T GAT CAT AAGAAGACCAGGGGT GT CT GAGT CT CT CT T GGGCGGT GGT ACCGCGACAGGACCCAAGA

KasI

180

10 15
Thr Val Leu Ser Leu Leu Pro Leu Leu Glu Ala Gln

1 5 10
Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Gly

1
Ala Ser Pro

AGP signal peptide V5 tag PAS200

T ACAGT CCT GAGCCT CCT ACCT CT GCT GGAAGCCCAGGGCAAGCCCAT CCCCAACCCCCT GCT GGGCCT GGACAGCACCGGCGCCT CT CC

AT GT CAGGACT CGGAGGAT GGAGACGACCT T CGGGT CCCGT T CGGGT AGGGGT T GGGGGACGACCCGGACCT GT CGT GGCCGCGGAGAGG

270

5 10 15 20 25 30
Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala

PAS200

T GCT GCCCCT GCCCCAGCT T CT CCAGCT GCT CCT GCACCT T CT GCT CCAGCCGCT AGT CCT GCAGCT CCAGCT CCT GCT T CT CCT GCCGC

ACGACGGGGACGGGGT CGAAGAGGT CGACGAGGACGT GGAAGACGAGGT CGGCGAT CAGGACGT CGAGGT CGAGGACGAAGAGGACGGCG

360

35 40 45 50 55 60
Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro

PAS200

ACCAGCACCT AGT GCCCCT GCT GCAT CACCAGCAGCT CCCGCACCCGCT AGCCCAGCT GCACCAGCT CCAAGT GCT CCAGCAGCT T CACC

T GGT CGT GGAT CACGGGGACGACGT AGT GGT CGT CGAGGGCGT GGGCGAT CGGGT CGACGT GGT CGAGGT T CACGAGGT CGT CGAAGT GG

450

65 70 75 80 85 90
Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala

PAS200

CGCAGCACCCGCT CCAGCAAGT CCAGCAGCCCCAGCCCCT T CAGCACCAGCT GCAT CT CCCGCAGCCCCT GCT CCT GCCAGCCCT GCCGC

GCGT CGT GGGCGAGGT CGT T CAGGT CGT CGGGGT CGGGGAAGT CGT GGT CGACGT AGAGGGCGT CGGGGACGAGGACGGT CGGGACGGCG

540

95 100 105 110 115 120
Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro

PAS200

T CCT GCT CCAAGCGCT CCT GCT GCT AGT CCAGCCGCCCCT GCACCAGCAAGT CCT GCT GCT CCCGCACCT AGT GCACCAGCAGCAAGCCC

AGGACGAGGT T CGCGAGGACGACGAT CAGGT CGGCGGGGACGT GGT CGT T CAGGACGACGAGGGCGT GGAT CACGT GGT CGT CGT T CGGG

630

125 130 135 140 145 150
Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala

PAS200

T GCAGCT CCT GCACCAGCAT CT CCAGCAGCACCAGCACCAT CAGCCCCT GCCGCT T CT CCCGCAGCT CCAGCCCCAGCCT CCCCT GCT GC

ACGT CGAGGACGT GGT CGT AGAGGT CGT CGT GGT CGT GGT AGT CGGGGACGGCGAAGAGGGCGT CGAGGT CGGGGT CGGAGGGGACGACG

720

155 160 165 170 175 180
Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro

PAS200

T CCAGCCCCCT CT GCT CCT GCAGCAT CT CCT GCCGCT CCCGCCCCT GCAAGT CCCGCCGCT CCAGCACCAT CCGCT CCAGCT GCT T CCCC

AGGT CGGGGGAGACGAGGACGT CGT AGAGGACGGCGAGGGCGGGGACGT T CAGGGCGGCGAGGT CGT GGT AGGCGAGGT CGACGAAGGGG

810

185 190 195 200
Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala

1 5 10
Cys Asp Leu Pro His Thr Tyr Asn Leu Arg Asn Lys

PAS200 mIFNalpha11

AGCCGCT CCAGCT CCAGCT AGCCCCGCAGCCCCCGCACCAT CT GCCCCAGCAGCCT GT GACCT GCCT CACACCT ACAACCT GAGAAACAA

T CGGCGAGGT CGAGGT CGAT CGGGGCGT CGGGGGCGT GGT AGACGGGGT CGT CGGACACT GGACGGAGT GT GGAT GT T GGACT CT T T GT T

900

15 20 25 30 35 40
Arg Ala Leu Lys Val Leu Ala Gln Met Arg Arg Leu Thr Pro Leu Ser Cys Leu Lys Asp Arg Lys Asp Phe Gly Phe Pro Leu Glu Lys

mIFNalpha11

GAGGGCCCT GAAGGT GCT GGCCCAGAT GAGAAGGCT GACCCCT CT GAGCT GCCT GAAGGACAGAAAGGACT T CGGCT T CCCACT GGAAAA

CT CCCGGGACT T CCACGACCGGGT CT ACT CT T CCGACT GGGGAGACT CGACGGACT T CCT GT CT T T CCT GAAGCCGAAGGGT GACCT T T T

990

45 50 55 60 65 70
Val Asp Ala Gln Gln Ile Gln Lys Ala Gln Ser Ile Pro Val Leu Arg Asp Leu Thr Gln Gln Ile Leu Asn Leu Phe Ala Ser Lys Asp

mIFNalpha11

GGT GGACGCCCAGCAGAT CCAGAAGGCCCAGT CT AT T CCCGT GCT GAGGGACCT GACACAGCAGAT T CT GAACCT GT T CGCCAGCAAGGA

CCACCT GCGGGT CGT CT AGGT CT T CCGGGT CAGAT AAGGGCACGACT CCCT GGACT GT GT CGT CT AAGACT T GGACAAGCGGT CGT T CCT

1080

75 80 85 90 95 100
Ser Ser Ala Ala Trp Asn Ala Thr Leu Leu Asp Ser Phe Cys Asn Asp Leu His Gln Gln Leu Asn Asp Leu Gln Gly Cys Leu Met Gln

mIFNalpha11

CAGCAGCGCCGCT T GGAAT GCT ACCCT GCT GGACAGCT T CT GCAACGACCT GCACCAGCAGCT GAACGAT CT GCAGGGCT GCCT GAT GCA

GT CGT CGCGGCGAACCT T ACGAT GGGACGACCT GT CGAAGACGT T GCT GGACGT GGT CGT CGACT T GCT AGACGT CCCGACGGACT ACGT

1170

105 110 115 120 125 130
Gln Val Gly Val Gln Glu Ser Pro Leu Thr Gln Glu Asp Ser Leu Leu Ala Val Arg Ile Tyr Phe His Arg Ile Thr Val Phe Leu Arg

mIFNalpha11

GCAAGT GGGCGT GCAAGAGAGCCCT CT GACACAAGAGGAT AGCCT GCT GGCCGT GCGGAT CT ACT T CCACAGAAT CACCGT GT T T CT GCG

CGT T CACCCGCACGT T CT CT CGGGAGACT GT GT T CT CCT AT CGGACGACCGGCACGCCT AGAT GAAGGT GT CT T AGT GGCACAAAGACGC
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Figure S1: Sequence of the coding region for the AGP-V5-PAS200-mIFNα11(97A) 
transcript as well as flanking regulatory regions. The encoded fusion protein comprises 

the N-terminal AGP signal peptide, followed by the V5-tag, a non-repetitive gene cassette 

encoding 201 PAS residues, and the mature part of the mIFNα11 cytokine. The regulatory 

elements include the bacterial T7 promoter, eukaryotic 5’- and 3’-untranslated regions (UTRs), 

a DNA-encoded poly-A tail comprising 97 adenine nucleotides (ending with a BspQI/SapI 

restriction site), and the T7 transcriptional terminator. 

 

  

1260

135 140 145 150 155 160
Glu Lys Lys His Ser Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Trp Arg Ala Leu Ser Ser Ser Ala Asn Val Leu Gly Arg Leu

mIFNalpha11

CGAGAAGAAGCACAGCCCT T GCGCCT GGGAAGT CGT GCGAGCT GAAGT T T GGAGAGCCCT GAGCAGCT CT GCT AACGT GCT GGGCAGACT

GCT CT T CT T CGT GT CGGGAACGCGGACCCT T CAGCACGCT CGACT T CAAACCT CT CGGGACT CGT CGAGACGAT T GCACGACCCGT CT GA

EcoRI

1350

165
Arg Glu Glu Lys Ala *

mIFNalpha11 3'-UTR

GAGAGAGGAAAAGGCCT GAT GAAT T CT CGAGCT GGT ACT GCAT GCACGCAAT GCT AGCT GCCCCT T T CCCGT CCT GGGT ACCCCGAGT CT

CT CT CT CCT T T T CCGGACT ACT T AAGAGCT CGACCAT GACGT ACGT GCGT T ACGAT CGACGGGGAAAGGGCAGGACCCAT GGGGCT CAGA

1440

3'-UTR

CCCCCGACCT CGGGT CCCAGGT AT GCT CCCACCT CCACCT GCCCCACT CACCACCT CT GCT AGT T CCAGACACCT CCCAAGCACGCAGCA

GGGGGCT GGAGCCCAGGGT CCAT ACGAGGGT GGAGGT GGACGGGGT GAGT GGT GGAGACGAT CAAGGT CT GT GGAGGGT T CGT GCGT CGT

1530

3'-UTR

AT GCAGCT CAAAACGCT T AGCCT AGCCACACCCCCACGGGAAACAGCAGT GAT T AACCT T T AGCAAT AAACGAAAGT T T AACT AAGCT AT

T ACGT CGAGT T T T GCGAAT CGGAT CGGT GT GGGGGT GCCCT T T GT CGT CACT AAT T GGAAAT CGT T AT T T GCT T T CAAAT T GAT T CGAT A

1620

3'-UTR polyA-97

ACT AACCCCAGGGT T GGT CAAT T T CGT GCCAGCCACACCCT GGAGCT AGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

T GAT T GGGGT CCCAACCAGT T AAAGCACGGT CGGT GT GGGACCT CGAT CGT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

BspQI

1710

polyA-97 T7 terminator

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGAAGAGCCT AGCAT AACCCCT T GGGGCCT CT AA

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T CT T CT CGGAT CGT AT T GGGGAACCCCGGAGAT T

1800

T7 terminator f1-IG

ACGGGT CT T GAGGGGT T T T T T GCT GAGGAT CCCCACGCGCCCT GT AGCGGCGCAT T AAGCGCGGCGGGT GT GGT GGT T ACGCGCAGCGT G

T GCCCAGAACT CCCCAAAAAACGACT CCT AGGGGT GCGCGGGACAT CGCCGCGT AAT T CGCGCCGCCCACACCACCAAT GCGCGT CGCAC
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Figure S2: Treatment of HepG2 cells with LNPs delivering the eGFP mRNA as cargo. 
HepG2 cells (2´106 cells in 3 mL culture volume) were grown in 6-well culture plates and 

treated with mRNA-LNPs encoding eGFP. (A) After 24 h at 37 °C, images were recorded of 

the cell monolayer by an Axiovert 40 CFL Inverted Fluorescence Microscope (Carl Zeiss, 

Oberkochen, Germany) using the bandpass filter 470/40 for excitation of eGFP and the 515 

emission filter to detect its fluorescence emission. (B) Bright field image from the same image 

section as in (A). (C and D) Untreated HepG2 cells were imaged as in (A) and (B). 
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Figure S3. Comparison of V5-PAS200-mIFNα11 secretion from HepG2 cells transfected with 
LNPs charged with AGP-V5-PAS200-mIFNa11(40A) mRNA and prepared either with the PAS-
DTAs or the PEG2000-C-DMG lipid. HepG2 cells (3 mL culture volume with 2´106) were 
treated with different amounts of the mRNA-LNPs and incubated at 37 °C for 24 h. (A and B) 
The concentration of the V5-PAS200-mIFNα11 protein in the cell-free supernatants was 
quantified by sandwich ELISA. The dilution series indicate that PAS-LNPs induce the secretion 
of higher amounts of AGP-V5-PAS200-mIFNa11(40A) in comparison to PEG-LNPs. Of note, 
for both preparations the signals are much lower than those obtained for LNPs charged with 
AGP-V5-PAS200-mIFNa11(97A) mRNA (see Figure 8). 
 

 


