










 
Figure 4: SC��(-)��ELP��60��-336c, SC��(-)��ELP��60x��-336c, and SC��(-)��RLP��12��-336c are secreted, while 
 SC��(-)��Suckerin��19��-336c is not. 
A) Schematic of genome variants for secretion of (top to bottom) SpyCatcher​(-) ​ELP​60 ​-336c​ protein, 
SpyCatcher​(-) ​RLP​12 ​-336c​ protein, SpyCatcher​(-) ​Suckerin ​19 ​-336c​ protein, and SpyCatcher​(-) ​ELP​60x ​-336c 
protein. The green segment indicates a FLAG tag and orange segment indicates a Strep tag. All genes 
contain the native rsaA promoter and 5' UTR. B) Immunoblot with anti-FLAG antibodies of ​�&�����F�U�H�V�F�H�Q�W�X�V��
whole cell lysate (indicated by C) and extracellular media (indicated by E) of Sec:parent (lanes 1c,1e), 
Sec:SC ​(-)- ​ELP​60 ​-336c​ (lanes 2c,2e), Sec:SC ​(-) ​RLP​12 ​-336c ​(lanes 3c,3e), Sec:SC ​(-) ​Suckerin ​19 ​-336c​ (lanes 
4c,4e), and Sec:SC ​(-) ​ELP​60x ​-336c​ (lanes 5c,5e). While full-length proteins are detected in the supernatant 
in the strains expressing SC ​(-) ​ELP​60 ​-336c​, SC ​(-) ​RLP​12 ​-336c​, and SC ​(-) ​ELP​60x ​-336c​, the 
SC ​(-) ​Suckerin ​19 ​-336c​ protein is only faintly apparent the cell pellet and not at all in the extracellular media. 
C) Average yield of protein purified from the extracellular media of Sec:SC ​(-) ​ELP​60 ​-336c​ cultures, 
Sec:SC ​(-) ​RLP​12 ​-336c​ cultures, and Sec:SC ​(-) ​ELP​60x ​-336c​ cultures. Sec:SC ​(-) ​ELP​60 ​-336c​ is capable of 
exporting the highest quantity of a biopolymer by a bacteria to our knowledge. Values in the graph are 
represented as average protein yield in milligrams per liter of culture ±SD (n=3). 
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Figure 5: Purified SC(-)-ELP60-336c can be covalently bound to RsaA467-ST on Displayer 
cells.  
A high-molecular weight band corresponding to the covalent assembly of purified           
SpyCatcher​(-) ​-ELP​60 ​-336c protein and RsaA​467 ​-SpyTag on engineered Disp:RsaA​467 ​-ST cells with is          
detected with anti-RsaA antibodies (lane 5, orange box). This band is not detected in control lanes                
containing only purified SC ​(-) ​-ELP​60 ​-336c protein (lane 1), only Disp:RsaA​wt cells (lane 2), purified             
SC ​(-) ​-ELP​60 ​-336c protein with Disp:RsaA​wt cells (lane 3), or only engineered Disp:RsaA​467 ​-ST cells (lane             
4).  
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