
Gamma  Factor  in  sm-FRET 

𝐸 =
𝐴

𝐴 +  𝐷
=

𝐴

𝐴 +  γ × 𝐷
 



Experimental setup 

donor Acceptor 
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FRET basic 

𝐸 =
1

1 + (𝑟/𝑅0)6
 

𝑟 

𝑟 

𝐸 =
𝐴

𝐴 + γ × 𝐷
 

Gamma correction 

γ =
η𝐴

η𝐷
×

ϕ𝐴

ϕ𝐷
 

η ∶ collection efficiency 
ϕ ∶ quantum yield 

FRET efficiency 

Relative proximity ratio 



4 samples 

3 optically different setups 𝐸 =
𝐴

𝐴 +  γ × 𝐷
 



Optical Path 1 (Andor, ixon) 
550 LP filter(chroma) 
593 dichroic (semrock) 
562/40 BP (semrock) / 670/30 BP (semrock) 
 
Optical Path 2 (Roper, Cascade) 
645 dichroic (chroma)  
585/70 BP (chroma) / 700/75 BP (chroma) 
 
Optical Path 3 ( Andor, ixon) 
550 LP (chroma)  
645 dichroic (chroma) 
585/70 BP (chroma) / 670/30 BP (semrock) 

3 setups 

η𝐴

η𝐷
 can be calculated based on this calculated spectrum 



raw data 

corrected by 
η𝐴

η𝐷
 calculated corrected by γ𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 



γ𝑝ℎ𝑜𝑡𝑜𝑏𝑙𝑒𝑎𝑐ℎ 





mean and std from three optical paths 



Recovering the absolute FRET  



Two mutant protein with different labeling. 
Dye separation for each mutant is similar. 
  



Supplements 



γ𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 

𝑚𝐴
𝑆𝑀

𝑚𝐴
𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒

𝑚𝐷
𝑆𝑀

𝑚𝐷
𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒

=

η𝐴 × 𝜙𝐴

η𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒 × 𝜙𝐴 × 𝐼𝑒𝑥

η𝐷 × 𝜙𝐷

η𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒 × 𝜙𝐷 × 𝐼𝑒𝑥
 

=
η𝐴

η𝐷
 

 

𝐹 = η × 𝜙𝐴 × 𝐼𝑒𝑥 × 𝐶 

𝑚𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒 = η𝐸𝑛𝑠𝑒𝑚𝑏𝑙𝑒 × 𝜙 × 𝐼𝑒𝑥 

𝑚𝑆𝑀 = η × 𝜙 

𝜙𝐴 and 𝜙𝐷 can be measured with reference sample Rhodamine etc. 

γ =
η𝐴

η𝐷
×

ϕ𝐴

ϕ𝐷
 



optical path 3 

𝐸 =
(𝐴 − 𝐿 × 𝐷)

(𝐴 − 𝐿 × 𝐷) + (𝐷 + 𝐿 × 𝐷)
=

(𝐴 − 𝐿 × 𝐷)

𝐴 +  𝐷
 

Leakage correction 𝐸 =
(𝐴 − 𝐿 × 𝐷)

(𝐴 − 𝐿 × 𝐷) + γ × (𝐷 + 𝐿 × 𝐷)
 


