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Cloning, expression, and partial purification of actinorhodopsin. actR
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HPLC analysis
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Delaware River water collection, genomic DNA isolation and rhodopsin PCR.



Sample preparation for live-cell TIRF microscopy. E. coli
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Sample preparation for fixed-cell TIRF microscopy. ×
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Production of carotenoid intermediates 
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Implications for rhodopsins in environmental samples 
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Primer 
name 

Primer sequence (5’  3’) Gene(s) in 
product 

Template Restriction 
site(s) 

19P19_F1 ATG ACA GAG AAC ATA GCC 
AGC C 

 Fosmid 
HF10_19P19 

 –  

19P19_R1 GCG TTG TCT TGA GAG CTC 
GGT CTG C 

crtE, crtI, crtB, 
crtY (partial) 

Fosmid 
HF10_19P19 

 – 

19P19_R2 CG CCG TCT AGA GGC GTT 
TTG C 

crtE, crtI, crtB, 
crtY  

Fosmid 
HF10_19P19 

XbaI 

19P19_F3 G CAA AAC GCCTCT AGA 
CGG CG 

blh Fosmid 
HF10_19P19 

XbaI 

19P19_R3 GCT TGT TCG GGT CAT GGC 
TGT G 

 Fosmid 
HF10_19P19 

 –  

F-apa-ta8 CCC GGG CCC ATG AAC ACA 
TTG TCT AAT G 

actR Rhodoluna 
lacicola 
genomic DNA 

ApaI 

R-ta8-bam CGC GGA TCC TTA GGC GTC 
TTT GAA C 

actR Rhodoluna 
lacicola 
genomic DNA 

BamHI 
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