
Table S1. Sequences of the primers used to amplify the B. burgdorferi s.l. genes (sequence complementary to the gene is underlined, bold nucleotides have been inserted to shift 

the ORF) 

Primer Name Primer Sequence 
Length 

(bp) 

GC 

[%] 

Tm 

[°C] 

ForBB0108BG/BA/BB TGGACAGCCCAGATCCTCAAAATACTCCTGTTGCTATTATTAATCTATATAAAAATGAAA 60 32 66 

RevBBA0108BG/BB ATCGGTACCCAGATCTTTTAGACTAGAATCCAAGATTTGTATATTTGCAGACTTG 55 36 66 

RevBBA0108BA ATCGGTACCCAGATCTTTTAGACTAGAATCCAAAATTTGTATACTTGCAGACTTG 55 36 67 

ForBB0126BB/BG TGGACAGCCCAGATCTTGTTGTTTTTTATAATTCTTTAGGCAAGGATTATGTAAAGAGT 60 32 66 

ForBB0126BA TGGACAGCCCAGATCTTGTTGTTTTTTATAATTCTTTAAGTAAAGATTATGTAAAGAGTGGTGG 64 43 69 

RevBB0126BA/BB/BG ATCGGTACCCAGATCATTTTGCTTAAGTTCTAAAATTTTATTATTTGCCATAT 55 36 66 

ForBB0298BA TGGACAGCCCAGATCGTGGTAGCGAATCTAAAGAAAAATTGAATCTTGG 49 43 69 

ForBB0298BB TGGACAGCCCAGATCGTGGCAATGAATCTAAAGAAAAATCAAATCTTGGT 50 40 69 

ForBB0298BG TGGACAGCCCAGATCGTGGTAGTGAATCTAAAGAAAAATTGAATCTTGGG 50 42 69 

RevBB0298BA/BB/BG ATCGGTACCCAGATCGATCCTAGAAACACCTTCTTTTTGCTCT 43 44 68 

ForBB0323BA TGGACAGCCCAGATCTTAAAACGCCTCCGG 30 63 66 

ForBB0323BB TGGACAGCCCAGATCATACGCCTCCAGAATCAAGAGAG 38 53 70 

ForBB0323BG TGGACAGCCCAGATCATACAACGCCTCCAGAAGCAAG 37 54 71 

RevBB0323BA ATCGGTACCCAGATCTTTAGCAGGAATTATTATTTTCCAGTTAGAAT 47 34 64 

RevBB0323BB ATCGGTACCCAGATCTTTGGCAGGAATTATTATCTTCCAGTTAGAATGAATTAGA 55 36 67 

RevBB0323BG ATCGGTACCCAGATCTTTAGCAGGAATTATTATCTTCCAGTTGGAATGAATCA 53 38 67 

ForBB0689BA/BB/BG TGGACAGCCCAGATCGCGAAGATATGAAAATTCTATATTCAGAAAT 46 37 66 

RevBB0689BA/BB/BG ATCGGTACCCAGATCTTTTCTTTTTCCAAAAAGAACTACAAATATATCTATATT 54 28 63 



 

 
Figure S1. Scheme of pUET1-BB0108BA construction using the In-Fusion system. 



 
Figure S2. Scheme of pUET1-BB0126BA construction using the In-Fusion system. 



 
Figure S3. Scheme of pUET1-BB0298BA construction using the In-Fusion system. 



 

Figure S4. Scheme of pUET1-BB0323BA construction using the In-Fusion system. 



 
Figure S5. Scheme of pUET1-BB0689BA construction using the In-Fusion system. 

 
Figure S6. Amino acid sequence of the BB0108BA monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0108BA is marked in blue. 



 
Figure S7. Amino acid sequence of the BB0108BB monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0108BB is marked in blue. 

 
Figure S8. Amino acid sequence of the BB0108BG monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0108BG is marked in blue. 

 
Figure S9. Amino acid sequence of the BB0126BA monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0126BA is marked in blue. 

 
Figure S10. Amino acid sequence of the BB0126BB monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0126BB is marked in blue. 

 

 
Figure S11. Amino acid sequence of the BB0126BG monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0126BG is marked in blue. 

  



 

Figure S12. Amino acid sequence of the BB0298BA monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0298BA is marked in blue. 

 
Figure S13. Amino acid sequence of the BB0298BB monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0298BB is marked in blue. 

 
Figure S14. Amino acid sequence of the BB0298BG monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0298BG is marked in blue. 

 
Figure S15. Amino acid sequence of the BB0323BA monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0323BA is marked in blue. 

 
Figure S16. Amino acid sequence of the BB0323BB monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0323BB is marked in blue. 



 
Figure S17. Amino acid sequence of the BB0323BG monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0323BG is marked in blue. 

 
Figure S18. Amino acid sequence of the BB0689BA monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0689BA is marked in blue. 

 
Figure S19. Amino acid sequence of the BB0689BB monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0689BB is marked in blue. 

 
Figure S20. Amino acid sequence of the BB0689BG monovalent recombinant protein. The sequence derived from the 

pUET1 vector is marked in black and the His-tag sequence within it is marked in green; the S-Tag domain in orange; 

fragment of the BB0689BG is marked in blue. 

 

 
Figure S21. SDS-PAGE of B. burgdorferi s.l recombinant proteins in polyacrylamide gel prepared with the use of 

modified combs. 

 



 
Figure S22. Production of recombinant proteins. SDS-PAGE of proteins contained in E. coli BL21(DE3)pLysS 

whole cell lysates; (LB, 37°C). The bands corresponding to the putative recombinant proteins are marked with red 

arrows: a) BB0108BA; b) BB0108BB; c) BB0108BG; d) BB0126BA; e) BB0126BB; f) BB0126BG; g) BB0298BA; h) BB0298BB; 

i) BB0298BG; j) BB0323BA; k) BB0323BB; l) BB0323BG; m) BB0689BA; n) BB0689BB; o) BB0689BG. 

Lanes: 

M1 - PageRuler Prestained Protein Ladder 

M - Protein marker, SigmaMarker™ 

1 - Negative control, E. coli BL21(DE3)pLysS + pUET1 

2 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, before induction 

3 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 1 h after induction 

4 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 2 h after induction 

5 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 3 h after induction 

6 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 4 h after induction 

7 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 5 h after induction 

8 - E. coli BL21(DE3)pLysS + appropriate recombinant plasmid, 18 h after induction 



 
Figure S23. Results of purification of recombinant proteins: a) BB0108BA (buffers without urea); b) BB0108BA 

(buffers with urea); c) BB0126BA (buffers without urea); d) BB0126BA (buffers with urea); e) BB0298BA (buffers 

without urea); f) BB0298BA (buffers with urea); g) BB0323BA (buffers without urea); h) BB0323BA (buffers with urea); 

i) BB0689BA (buffers without urea); j) BB0689BA (buffers with urea). 

Lanes:  

1 - E. coli BL21(DE3)pLysS lysate before loading into the affinity column 

2 - E. coli BL21(DE3)pLysS lysate after passing through the affinity column 

3 - First elution fraction 

4 - Second elution fraction 

5 - Third elution fraction  

6 - Fourth elution fraction 

7 - Fifth elution fraction 

 

 

 

 


