
Supplemental Information: 

Figure S1. Protease verification: 

a.  

 
b.  

 

 
Mass spectrometry analysis confirming the molecular weights of Sortase A29 (a) and TEV 

protease (b). 

 

 



Figure S2 Protein verification: 

a.  

 
b.  

 

 
Mass spectrometry analysis confirming the molecular weights of YES-Gate (a) and AND-Gate 

protein (b). 

 



S3. Protease Treated FRET Analysis 

 

YES-GATE Protease conditions: 

a.  

 

YES-GATE construct of the non-enzyme exposed group (N) and the TEV exposed-only group 

(T). They both exhibited the same molecular weight. 

 

 

 

 

 

 

 

 

 

 

 

 



b.  

 
 

YES-GATE construct of the 2A9-only condition. The 2A9 with TEV condition (not shown) 

yielded highly similar spectra, indicating comparable cleavage properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

AND-GATE Protease conditions: 

 

c.  

 
d.  

 
 

 

 



 

 

e.  

 
AND-gate construct analyzed under different protease treatment conditions (c-e). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

S4. SDS-PAGE analysis  

a. YES-GATE Protein: 

 

 

Protein Purification of the YES-GATE (A) construct. Cleavage byproducts were observed, 

suggesting detachment due to confirmational changes during protein folding and maturation.  

 

 

 

 



 

b. AND-GATE Protein:  

 

 

SEC purification of the AND-GATE (2A9 & TEVc) construct. The desired cyclic protein 

generated via SICLOPPS was observed. A linear byproduct was also observed, likely resulting 

from N- to C- terminal cleavages rather than intein mediated trans-splicing.  

 

 

 

 

 

 

 

 

 

 



S5. Protease Treatment 

a. YES-GATE: 

   

Protease treatment for the YES-GATE (2A9) construct. Lane N represents the untreated control 

with no protease exposure. Lanes A, T, A&T were treated with Sortase 2A9, TEVc protease, and 

the combination of both enzymes, respectively. A selective response to Sortase 2A9 was 

observed in lanes A and A&T. Additional protein fragments were detected, likely resulting from 

detachment due to confirmational changes during protein folding and maturation.  

 

 

 

 

 

 

 

 

 

 

 

 



b. AND-GATE Protease Treatment:  

 

Protease treatment for the AND-GATE (2A9 & TEVc) construct. Lane N represents the 

untreated control with no protease exposure. Lanes A, T, A&T were treated with Sortase 2A9, 

TEVc protease, and the combination of both enzymes, respectively. Distinct cleavage events 

were observed in each of the lanes. Additional protein fragments were detected, likely due to 

confirmational changes during protein folding and maturation and/or sample impurities. 

 

 

 

 

 

 

 

 

 

 

 



Tables: 

S6. FRET Statistical Analysis 

a. YES-GATE 

 

 

 

 

FRET analysis of the YES-gate construct showing three technical replicates of EGFP (donor) to 

mScarlet3 (acceptor) fluorescence ratios, with average FRET values calculated. One-way 

ANOVA was used to determine statistical significance between treatment groups. 

 

 

 

 



b. AND-GATE 

 

 

 

 

FRET analysis of the AND-gate construct showing three technical replicates of EGFP (donor) to 

mScarlet3 (acceptor) fluorescence ratios, with average FRET values calculated. One-way 

ANOVA was used to determine statistical significance between treatment groups. 

 

 

 

 

 


