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Table S1 Sequence of oligonucleotide primers used in the present work.

Oligos name Oligos DNA sequence
<cpc-us for> | 5'- CCATTAGCAAGGCAAATCAAAGAC -3'
<cpcA rev> | 5'- GGTGGAAACGGCTTCAGTTAAAG -3

Table S2 Nucleotide GenBank accession and protein reference numbers of the original DNA sequences
and proteins used in this work. The referenced GenBank nucleotide sequences are those prior to codon-
use optimization for Synechocystis expression. The codon-optimized nucleotide sequences, as expressed
in Synechocystis for the purposes of this work, and the nucleotide sequences of the full constructs that
were synthesized and employed here are shown further below, on pages 3-8 in this Supplemental and

Supporting Information file.

Gene name GenBank Accession # Protein Reference #
IFN-a2 (H. sapiens) NM_000605.4 NP _000596.2
cpceB (Synechocystis sp PCC
6803) NC 020286.1 WP _010871861.1
cpcA (Synechocystis sp PCC
6803) NC 000911.1 WP_010871860.1
cpcG1 (Synechocystis sp PCC
6803) NC 007775.1 WP _011429130.1
nptl (E. coli) NC 012886.1 YP 002995708.1
cmR (E. coli) NC 005923.1 YP _025721.1




Construct used for the IFN-cmR sequence insertion within the cpc operon (IFN, codon-optimized human
interferon gene for expression in Synechocystis), replacing native cpcB gene.

cpc-us for
g

CpcA rev
@

- Xhol DNA restriction site
- Bglll DNA restriction site
GGATCC - BamHI DNA restriction site

Sequence for 5’- homologous recombination
UPPER CASE ITALICS - cpc operon upstream region

UPPER CASE - codon-optimized human interferon gene for expression in Synechocystis
lower case - intergenic sequence

- cmR (chloramphenicol selection cassette)
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - c¢pcA (partial)

ETEEAGTAGGCTGTGGTTCCCTAGGCAACAGTCTTCCCTACCCCACTGGAAACTAAAAAAACGAGAAAAGTTCGCAC
CGAACATCAATTGCATAATTTTAGCCCTAAAACATAAGCTGAACGAAACTGGTTGTCTTCCCTTCCCAATCCAGGACAA
TCTGAGAATCCCCTGCAACATTACTTAACAAAAAAGCAGGAATAAAATTAACAAGATGTAACAGACATAAGTCCCATCA
CCGTTGTATAAAGTTAACTGTGGGATTGCAAAAGCATTCAAGCCTAGGCGCTGAGCTGTTTGAGCATCCCGGTGGCC
CTTGTCGCTGCCTCCGTGTTTCTCCCTGGATTTATTTAGGTAATATCTCTCATAAATCCCCGGGTAGTTAACGAAAGTT
AATGGAGATCAGTAACAATAACTCTAGGGTCATTACTTTGGACTCCCTCAGTTTATCCGGGGGAATTGTGTTTAAGAAA
ATCCCAACTCATAAAGTCAAGTAGGAGATTAATTCAATGTGTGACTTGCCTCAGACGCATTCTITGGGAAGCCGAC
GCACACTGATGCTGCTCGCCCAAATGCGCCGGATCTCCTTATTCTCCTGTCTCAAGGATCGGCATGACTTCGG
CTTCCCTCAGGAGGAGTTTGGAAATCAGTTCCAAAAGGCCGAAACCATTCCGGTCCTCCATGAAATGATTCAA
CAGATCTTTAACTTATTCAGTACCAAAGACAGCAGTGCGGCCTGGGACGAAACATTACTCGATAAATTCTACA
CGGAATTATACCAACAGTTGAACGACTTAGAAGCCTGTGTAATCCAAGGTGTTGGTGTCACTGAGACTCCATT
AATGAAAGAAGACTCTATTCTGGCCGTCCGCAAGTATTTCCAGCGAATCACACTGTATTTGAAAGAGAAAAA
GTATTCTCCGTGTGCGTGGGAGGTAGTACGGGCTGAAATCATGCGGTCCTTCTCTTTAAGCACAAACCTCCAG
tccaactttcaccataatgaaataagatcactaccgggeg

aggcagttattggtgcccttaaacgectggGGATCCTCTGGTTATTTTAAAAACCAACTTTACTCAGGTTCCATACCCGAGAAAATCCA

GCTTAAAGCTGACATATCTAGGAAAATTTITCACATTICTAACGGGAGATACCAGAACAATGAAAACCCCTTTAACTG

AAGCCGTTTCCACCGCTGACTCTCAAGGTCGCTTTCTGAGCAGCACCGAATTGCAAATTGCTTTCGGTC
GTCTACGTCAAGCTAATGCTGGTTTGCAAGCCGCTAAAGCTCTGACCGACAATGCCCAGAGCTTGGTA

AATGGTGCTGCCCAAGCCGTTTATAACAAATTCCCCTACACCACCCAAACCCAAGGCAACAACTTTGCT
GCGGATCAACGGGGTAAAGACAAGTGTGCCCGGGACATCGGCTACTACCTCCGCATCGTTACCTACTG
CTTAGTTGCTGGTGGTACCGGTCCTTTGGATGAGTACTTGATCGCCGGTATTGATGAAATCAACCGCAC
CTTTGACCTCTCCCCCAGCTGGTATGTTETCGAG



Construct used for the cpcB-IFN-cmR sequence insertion within the cpc operon (IFN, codon-optimized
human interferon gene for expression in Synechocystis), between cpcB and cpcA genes.

cpc-us for
—

CpcA rev
<

- Xhol DNA restriction site

- Bglll DNA restriction site
GGATCC - BamHI DNA restriction site
Sequence for 5’- homologus recombination
UPPER CASE - partial cpcB
UPPER CASE - cpcB-cpeA intergenic sequence
UPPER CASE - codon-optimized human interferon gene for expression in Synechocystis
lower case - intergenic sequence
- cmR (chloramphenicol selection cassette)
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - c¢pcA (partial)

ETEEAGCCGCATCACCGGTAATGCTTCCGCTATCGTTTCCAACGCTGCTCGTGCTTTGTTCGCCGAACAGCCCCAAT
TAATCCAACCCGGTGGAAACGCCTACACCAGCCGTCGTATGGCTGCTTGTTTGCGTGACATGGAAATCATCCTCCGC
TATGTTACCTACGCAACCTTCACCGGCGACGCTTCCGTTCTAGAAGATCGTTGCTTGAACGGTCTCCGTGAAACCTAC
GTTGCCCTGGGTGTTCCCGGTGCTTCCGTAGCTGCTGGCGTTCAAAAAATGAAAGAAGCTGCCCTGGACATCGTTAA
CGATCCCAATGGCATCACCCGTGGTGATTGCAGTGCTATCGTTGCTGAAATCGCTGGTTACTTCGACCGCGCCGCTG
CTGCCGTAGCCTAGTCTGGTTATTTTAAAAACCAACTTTACTCAGGTTCCATACCCGAGAAAATCCAGCTT
AAAGCTGACATATCTAGGAAAATTTTCACATTCTAACGGGAGATACCAGAACAATGTGTGACTTGCCTCA
GACGCATTCTTTGGGAAGCCGACGCACACTGATGCTGCTCGCCCAAATGCGCCGGATCTCCTTATTCTCCTGT
CTCAAGGATCGGCATGACTTCGGCTTCCCTCAGGAGGAGTTTGGAAATCAGTTCCAAAAGGCCGAAACCATT
CCGGTCCTCCATGAAATGATTCAACAGATCTTTAACTTATTCAGTACCAAAGACAGCAGTGCGGCCTGGGACG
AAACATTACTCGATAAATTCTACACGGAATTATACCAACAGTTGAACGACTTAGAAGCCTGTGTAATCCAAG
GTGTTGGTGTCACTGAGACTCCATTAATGAAAGAAGACTCTATTCTGGCCGTCCGCAAGTATTTCCAGCGAAT
CACACTGTATTTGAAAGAGAAAAAGTATTCTCCGTGTGCGTGGGAGGTAGTACGGGCTGAAATCATGCGGTC
CTTCTCTTTAAGCACAAACCTCCAGGAATCTCTGCGCTCCAAAGAATGA ocggccgcgttgatcggcacgtaagagy
ttccaactttcaccataatgaaataagatcactaccgggcgtattttttgag

tttttttaaggcagttattggteccettaaacgectggGGATCCTCTGGTTATTTTAAAAACCAACTTTAC
TCAGGTTCCATACCCGAGAAAATCCAGCTTAAAGCTGACATATCTAGGAAAATITTCACATTICTAACGGGAGATACCAG
AACAATGAAAACCCCTTTAACTGAAGCCGTTTCCACCGCTGACTCTCAAGGTCGCTTTCTGAGCAGCAC
CGAATTGCAAATTGCTTTCGGTCGTCTACGTCAAGCTAATGCTGGTTTGCAAGCCGCTAAAGCTCTGAC
CGACAATGCCCAGAGCTTGGTAAATGGTGCTGCCCAAGCCGTTTATAACAAATTCCCCTACACCACCCA
AACCCAAGGCAACAACTTTGCTGCGGATCAACGGGGTAAAGACAAGTGTGCCCGGGACATCGGCTACT
ACCTCCGCATCGTTACCTACTGCTTAGTTGCTGGTGGTACCGGTCCTTTGGATGAGTACTTGATCGCCG
GTATTGATGAAATCAACCGCACCTTTGACCTCTCCCCCAGCTGGTATGTTEICGAT



Construct used for the cpcB*IFN’-cmR sequence insertion within the cpc operon (IFN’, not-optimized
human interferon gene).

cpc-us for CpcA rev
pc-us fc P

- Xhol DNA restriction site
- Bglll DNA restriction site
GGAICC - BamHI DNA restriction site

Sequence for 5’- homologus recombination
UPPER CASE ITALICS - cpcB (without stop codon)

- Xa factor cleavage site (IEGR)

- - Native human interferon

lower case - intergenic sequence
- cmR (chloramphenicol selection cassette)
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - ¢pcA (partial)

ETEEAGATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTA
GATGCTTTGAGCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCT
ATCGTTTCCAACGCTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAG
CCGTCGTATGGCTGCTTGTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACG
CTTCCGTTCTAGAAGATCGTTGCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTA
GCTGCTGGCGTTCAAAAAATGAAAGAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTG
CAGTGCTATCGTTGCTGAAATCGCTGGTTACTTCGACCGCGCCGCTGCTGCCGTAGC

gaaataagatcactaccgggc

tttttttaaggcagttattggtecccttaaacgectggeGGATCCTCTGGTTATTTTAAAAAC
CAACTTTACTCAGGTTCCATACCCGAGAAAATCCAGCTTAAAGCTGACATATCTAGGAAAATTITTCACATTCTAACGGG
AGATACCAGAACAATGAAAACCCCTTTAACTGAAGCCGTTTCCACCGCTGACTCTCAAGGTCGCTTTCTGA
GCAGCACCGAATTGCAAATTGCTTTCGGTCGTCTACGTCAAGCTAATGCTGGTTTGCAAGCCGCTAAAG
CTCTGACCGACAATGCCCAGAGCTTGGTAAATGGTGCTGCCCAAGCCGTTTATAACAAATTCCCCTACA
CCACCCAAACCCAAGGCAACAACTTTGCTGCGGATCAACGGGGTAAAGACAAGTGTGCCCGGGACATC
GGCTACTACCTCCGCATCGTTACCTACTGCTTAGTTGCTGGTGGTACCGGTCCTTTGGATGAGTACTTG
ATCGCCGGTATTGATGAAATCAACCGCACCTTTGACCTCTCCCCCAGCTGGTATGTT



Construct used for the cpcB*IFN-cmR sequence insertion within the cpc operon (IFN, codon-optimized
human interferon gene for expression in Synechocystis).

cpc-us for
p_>f

CpcA rev
<—

- Xhol DNA restriction site
- Bglll DNA restriction site
GGATCC - BamHI DNA restriction site

Sequence for 5’- homologus recombination
UPPER CASE ITALICS - cpcB (without stop codon)

- Xa factor cleavage site (IEGR)

UPPER CASE - codon-optimized human interferon gene for expression in Synechocystis
lower case - intergenic sequence

- cmR (chloramphenicol selection cassette)
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - cpcA (partial)

ETEEAGATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTA
GATGCTTTGAGCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCT
ATCGTTTCCAACGCTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAG
CCGTCGTATGGCTGCTTGTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACG
CTTCCGTTCTAGAAGATCGTTGCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTA
GCTGCTGGCGTTCAAAAAATGAAAGAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTG
CAGTGCTATCGTTGCTGAAATCGCTGGTTACTTCGACCGCGCCGCTGCTGCCGTAGC RGBT GTGA
CTTGCCTCAGACGCATTCTTTGGGAAGCCGACGCACACTGATGCTGCTCGCCCAAATGCGCCGGATCTCCTTA
TTCTCCTGTCTCAAGGATCGGCATGACTTCGGCTTCCCTCAGGAGGAGTTTGGAAATCAGTTCCAAAAGGCCG
AAACCATTCCGGTCCTCCATGAAATGATTCAACAGATCTTTAACTTATTCAGTACCAAAGACAGCAGTGCGGC
CTGGGACGAAACATTACTCGATAAATTCTACACGGAATTATACCAACAGTTGAACGACTTAGAAGCCTGTGT
AATCCAAGGTGTTGGTGTCACTGAGACTCCATTAATGAAAGAAGACTCTATTCTGGCCGTCCGCAAGTATTTC
CAGCGAATCACACTGTATTTGAAAGAGAAAAAGTATTCTCCGTGTGCGTGGGAGGTAGTACGGGCTGAAATC

tttttttaaggcagttattggtecccttaaacgectggeGGATCCTCTGGTTATTTTAAAAAC
CAACTTTACTCAGGTTCCATACCCGAGAAAATCCAGCTTAAAGCTGACATATCTAGGAAAATTITTCACATTCTAACGGG

AGATACCAGAACAATGAAAACCCCTTTAACTGAAGCCGTTTCCACCGCTGACTCTCAAGGTCGCTTTCTGA
GCAGCACCGAATTGCAAATTGCTTTCGGTCGTCTACGTCAAGCTAATGCTGGTTTGCAAGCCGCTAAAG
CTCTGACCGACAATGCCCAGAGCTTGGTAAATGGTGCTGCCCAAGCCGTTTATAACAAATTCCCCTACA

CCACCCAAACCCAAGGCAACAACTTTGCTGCGGATCAACGGGGTAAAGACAAGTGTGCCCGGGACATC

GGCTACTACCTCCGCATCGTTACCTACTGCTTAGTTGCTGGTGGTACCGGTCCTTTGGATGAGTACTTG

ATCGCCGGTATTGATGAAATCAACCGCACCTTTGACCTCTCCCCCAGCTGGTATGTT



Construct used for the cpcB*His*Xa*IFN-cmR sequence insertion within the cpc operon (IFN, codon-
optimized human interferon gene for expression in Synechocystis).

- Xhol DNA restriction site
- Bglll DNA restriction site
GGATCC - BamHI DNA restriction site

Sequence for 5’- homologus recombination
UPPER CASE ITALICS - cpcB (without stop codon)

UPPER CASE - Histag (6x)
- Xa factor cleavage site (IEGR)
UPPER CASE - codon-optimized human interferon gene for expression in Synechocystis
lower case - intergenic sequence
- cmR (chloramphenicol selection cassette)
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - c¢pcA (partial)

ETEEAGATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTA
GATGCTTTGAGCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCT
ATCGTTTCCAACGCTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAG
CCGTCGTATGGCTGCTTGTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACG
CTTCCGTTCTAGAAGATCGTTGCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTA
GCTGCTGGCGTTCAAAAAATGAAAGAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTG
CAGTGCTATCGTTGCTGAAATCGCTGGTTACTTCGACCGCGCCGCTGCTGCCGTAGCCCACCATCACCATCACCAT
TGTGACTTGCCTCAGACGCATTCTTTGGGAAGCCGACGCACACTGATGCTGCTCGCCCAA
ATGCGCCGGATCTCCTTATTCTCCTGTCTCAAGGATCGGCATGACTTCGGCTTCCCTCAGGAGGAGTTTGGAA
ATCAGTTCCAAAAGGCCGAAACCATTCCGGTCCTCCATGAAATGATTCAACAGATCTTTAACTTATTCAGTAC
CAAAGACAGCAGTGCGGCCTGGGACGAAACATTACTCGATAAATTCTACACGGAATTATACCAACAGTTGAA
CGACTTAGAAGCCTGTGTAATCCAAGGTGTTGGTGTCACTGAGACTCCATTAATGAAAGAAGACTCTATTCTG
GCCGTCCGCAAGTATTTCCAGCGAATCACACTGTATTTGAAAGAGAAAAAGTATTCTCCGTGTGCGTGGGAG
GTAGTACGGGCTGAAATCATGCGGTCCTTCTCTTTAAGCACAAACCTCCAGGAATCTCTGCGCTCCAAAGAAT
ttgatcggcacgtaagaggttccaactttcaccataatgaaataagatcactaccgggce

tttttttaaggcagttattggtgcecttaaacgectggGGATC
CTCTGGTTATTTTAAAAACCAACTTTACTCAGGTTCCATACCCGAGAAAATCCAGCTTAAAGCTGACATATCTAGGAAA
ATTTTCACATTCTAACGGGAGATACCAGAACAATGAAAACCCCTTTAACTGAAGCCGTTTCCACCGCTGACTC
TCAAGGTCGCTTTCTGAGCAGCACCGAATTGCAAATTGCTTTCGGTCGTCTACGTCAAGCTAATGCTGG
TTTGCAAGCCGCTAAAGCTCTGACCGACAATGCCCAGAGCTTGGTAAATGGTGCTGCCCAAGCCGTTT
ATAACAAATTCCCCTACACCACCCAAACCCAAGGCAACAACTTTGCTGCGGATCAACGGGGTAAAGAC
AAGTGTGCCCGGGACATCGGCTACTACCTCCGCATCGTTACCTACTGCTTAGTTGCTGGTGGTACCGGT
CCTTTGGATGAGTACTTGATCGCCGGTATTGATGAAATCAACCGCACCTTTGACCTCTCCCCCAGCTGG
TATGT



Construct used for the nptl*His*Xa*IFN sequence insertion within the cpc operon (IFN, codon-optimized
human interferon gene for expression in Synechocystis).

cpcus> nptl ) His cpcA cpcCl cpcC2 cpcD m |
- Xhol DNA restriction site

GGATCC - BamHI DNA restriction site

Sequence for 5’- homologus recombination
UPPER CASE ITALICS - cpc operon upstream region

- nptl (kanamycin selection cassette)
UPPER CASE - Histag (6x)

- Xa factor cleavage site (IEGR)

- codon-optimized human interferon gene for expression in Synechocystis
lower case - Transcription terminator

Sequence for 3’- homologus recombination
UPPER CASE ITALICS - cpcB-cpcA intergenic sequence
UPPER CASE BOLD - ¢pcA (partial)

ETEEAEGGAAAGTAGGCTGTGGTTCCCTAGGCAACAGTCTTCCCTACCCCACTGGAAACTAAAAAAACGAGAAAAGT
TCGCACCGAACATCAATTGCATAATTTTAGCCCTAAAACATAAGCTGAACGAAACTGGTTGTCTTCCCTTCCCAATCCA

GGACAATCTGAGAATCCCCTGCAACATTACTTAACAAAAAAGCAGGAATAAAATTAACAAGATGTAACAGACATAAGTC
CCATCACCGTTGTATAAAGTTAACTGTGGGATTGCAAAAGCATTCAAGCCTAGGCGCTGAGCTGTTTGAGCATCCCGG
TGGCCCTTGTCGCTGCCTCCGTGTTTCTCCCTGGATTTATTTAGGTAATATCTCTCATAAATCCCCGGGTAGTTAACGA
AAGTTAATGGAGATCAGTAACAATAACTCTAGGGTCATTACTTTGGACTCCCTCAGTTTATCCGGGGGAATTGTGTTTA
AGAAAATCCCAACTCATAAAGTCAAGTAGGAGATTAATTCA

CATCACCATCACCAT

tttttttaaggcagttattggtegcccttaaacgectgg GGATCCTCTGGTTATTTTAAAAACCAACTTITACTCAGGT
TCCATACCCGAGAAAATCCAGCTTAAAGCTGACATATCTAGGAAAATTTTCACATTCTAACGGGAGATACCAGAACAAT
GAAAACCCCTTTAACTGAAGCCGTTTCCACCGCTGACTCTCAAGGTCGCTTTCTGAGCAGCACCGAATT
GCAAATTGCTTTCGGTCGTCTACGTCAAGCTAATGCTGGTTTGCAAGCCGCTAAAGCTCTGACCGACAA
TGCCCAGAGCTTGGTAAATGGTGCTGCCCAAGCCGTTTATAACAAATTCCCCTACACCACCCAAACCCA
AGGCAACAACTTTGCTGCGGATCAACGGGGTAAAGACAAGTGTGCCCGGGACATCGGCTACTACCTCC
GCATCGTTACCTACTGCTTAGTTGCTGGTGGTACCGGTCCTTTGGATGAGTACTTGATCGCCGGTATTG
ATGAAATCAACCGCACCTTTGACCTCTCCCCCAGCTGGTATGTT



