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Supporting information 
 

 

Table A in File S1. Strains, plasmids and primers used in this study. 

Strain/ primer Application/ description 

E. coli TOP10 Cloning strain, Invitrogen (Life Technologies, Darmstadt, Germany) 

E. coli W3110  Overexpression strain, wild type strain, DSMZ (DSM5911)  

E. coli JM83 
Overexpression strain, recommended for periplasmic overexpression [1], DSMZ 
(DSM3947)  

E. coli C43 (DE3) 
Overexpression strain; Lon and OmpT protease deficient, Lucigen (Middleton, 
WI) 

E. coli HM125 Overexpression strain; DegP protease deficient [3] 

PBP6ΔSPΔTM_for_Cp ATGGTAGGTCTCAGGCCGGACTCTCTTTCCCAGAAGTACG 

PBP6ΔSPΔTM_rev_Cp ATGGTAGGTCTCAGCGCTGACACGTTTCATATAGAGTTTCCAA 

PBP6ΔSPΔTM_S60G_for_Cp CTGTAATCTATCCTGCCGGCATGACGAAAATCGCA 

PBP6ΔSPΔTM_S60G_rev_Cp TGCGATTTTCGTCATGCCGGCAGGATAGATTACAG 

pASK-IBA2C_PBP6Cp 
dacF coding for PBP6 from C. pneumoniae, the intrinsic N-terminal signal 
peptide is replaced by the OmpA leader peptide, C-terminal Strep-tag, plasmid 
used for periplasmic overproduction  

pASK-IBA2C_PBP6S60GCp 
dacF mutant coding for PBP6 S60G variant from C. pneumoniae, the intrinsic 
N-terminal signal peptide is replaced by the OmpA leader peptide, C-terminal 
Strep-tag, plasmid used for periplasmic overproduction and active site studies 
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Table B in File S1. Methods that failed to produce soluble PBP6Cp. 

location  leader 
peptide 

affinity tag promotor  vector modification 
of PBP6Cp 

E. coli 
expression 
strain 

growth 
temperature 

time of 
induction 

remark result 

CP - His, C-t T7 pET21b - BL21 RT 3h, o/n deficient in Lon and 
OmpT proteases 

-/- 

CP - His, C-t T7 pET21b - BL21 RT 3h, o/n v.s., chaperones included 
(Dnak, DnaJ, GrpE) 

insoluble 
protein 

CP - His, C-t T7 pET21b - BL21 RT 3h, o/n v.s., chaperones included 
(GroES, GroEL) 

insoluble 
protein 

CP - His, C-t T7 pET21b - C43(DE3)  
 

RT 3h, o/n optimized for expression 
of membrane proteins 

-/- 

CP - Strep, C-t tet  pASK-IBA3 - BL21 RT 3h, o/n deficient in Lon and 
OmpT proteases 

-/- 

CP - Strep,  C-t tet pASK-IBA3 - Origami™ 
(DE3) 

25 °C, 30 °C 4h, o/n enhanced disulfide bond 
formation 

-/- 

CP - Strep,  C-t tet pASK-IBA3 ΔSP Origami™ 
(DE3) 

25 °C, 30 °C 4h, o/n v.s. -/- 

CP - Strep,  C-t tet pASK-IBA3 ΔTM Origami™ 
(DE3) 

25 °C, 30 °C 4h, o/n v.s. -/- 

CP - Strep,  C-t tet pASK-IBA3 ΔSPΔTM Origami™ 
(DE3) 

25 °C, 30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 - JM83 25 °C, 30 °C 4h, o/n recommended for 
periplasmic 
overexpression  
[1] 

-/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSP JM83 25 °C, 30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔTM JM83 25 °C, 30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔTM JM83 25 °C, 30 °C 4h, o/n v.s., method from  
Barth et al. [2] 

insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSPΔTM JM83 25 °C, 30 °C 4h, o/n v.s., method from  
Barth et al. [2] 

insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSPΔTM JM83 25 °C, 30 °C 4h, o/n Recommended for 
periplasmic 
overexpression  

[1] 

insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 - C43(DE3)  25 °C,  30 °C 4h, o/n Lon and OmpT deficient, 
membrane and toxic 
proteins 

-/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSP C43(DE3)  25 °C,  30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔTM C43(DE3)  25 °C,  30 °C 4h, o/n v.s. insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSPΔTM C43(DE3)  25 °C,  30 °C 4h, o/n v.s. insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 - HM125 25 °C,  30 °C 4h, o/n DegP protease deficient
[3] 

-/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSP HM125 25 °C,  30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔTM HM125 25 °C, 30 °C 4h, o/n v.s. -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSPΔTM HM125 25 °C, 30 °C 4, o/n v.s. insoluble 
protein 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔTM W3110 25 °C, 30 °C 4h, o/n Wild type -/- 

PP OmpA Strep,  C-t tet pASK-IBA2 ΔSPΔTM W3110 25 °C, 30 °C 4h, o/n Wild type -/- 

CP: cytoplasma, PP: periplasma, SP: signal peptide, TM: transmembrane domain, -/-: overproduced 
protein was not detectable, v.s.: see above, o/n: overnight, N-t: N-terminal, C-t: C-terminal. 
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Figure A in File S1. Co-solvent screen for AmiACp, CPn0902, and GlyACp. 

 

Heterologous production of chlamydial proteins AmiACp, Cpn0902 and GlyACp benefits from 
the co-solvent platform. Addition of co-solvents increases the yield of soluble AmiACp and 
Cpn0902 in the periplasm to varying extent. In the case of the co-factor PLP dependent 
enzyme GlyACp the addition of co-solvents does not rescue the protein from the pellet fraction 
but increases the amount of insoluble protein. w/o: without the addition of co-solvent, Glc: 
glucose, Suc: sucrose, Tre: trehalose, Lac: lactose, Gly: glycerol, Man: mannitol, Sor: 
sorbitol, Bet: betaine, His: histidine. 
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Figure B in File S1.  Sequence alignment of E. coli PBP6 with Chlamydiaceae and 
environmental chlamydiae species.  

 

The PBP active site motifs SxxK, S(Y)xN and K(H,R)T(S)G are boxed. Chlamydia 
pneumoniae (AAD18811.1), Chlamydia trachomatis (WP_009872745.1) Chlamydia psittaci 
(WP_015385937.1),  Parachlamydia acanthamoebae (YP_004653031.1), Protochlamydia 
amoebophila (YP_007393.1) Waddlia chondrophila (YP_003709874.1), Simkania negevensis 
(WP_013944493.1), Escherichia coli (NP_415360.1).  
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