
 

Figure S3: Switching between open and closed helicase conformations (YxiN* S108C/S229C). 
While the observation time is too short to derive kinetic information, the traces show that YxiN 
switches directly between the two conformations. Broken lines indicate the mean FRET 
efficiencies for the open and closed conformations. The integration time is 1 ms.  
Left panel: Only one case (out of 1100 events detected in this experiment) captures a closure of 
the cleft (low EFRET to high EFRET), followed by a re-opening (high EFRET to low EFRET) ca. 15 ms 
later. Center panel: Switches from the closed to the open conformation. Right panel: Switch from 
the open to the closed conformation.  
 

Supplementary Methods 

Generation and validation of homology models 
Homology models of YxiN have been generated using as templates the crystal structures of 
eIF4A (1fuu), mjDeaD (1hv8), and Dhh1p (1s2m) as representatives of open helicase 
conformations, and the structures of Vasa (2db3) and eIF4A-III (2hyi), both in complex with 
ssRNA and ADPNP, as representatives of the closed helicase conformation. With each template, 
a set of three homology models has been generated by the Geno3D server (Combet, C., Jambon, 
M., Deleage, G., & Geourjon, C. (2002) Bioinformatics 18, 213-214). In all cases, the overall 
conformation of the generated model closely reflected the conformation of the template crystal 
structure. In addition, the three models showed virtually identical overall conformation and only 
minor differences in conformations of loops and side-chain orientation. These models we then 
used as a tool to compare the smFRET results for YxiN with the different structures of DEAD 
box helicases. 
 
Single molecule experiments 
Donor fluorescence was excited with the frequency-doubled output from a mode-locked, pulsed 
titanium-sapphire laser at 475 nm. The excitation light was focused by a 60x water immersion 
objective (PlanApo, N.A. 1.2, Olympus). Fluorescence emitted from the sample was collected by 
the same objective, and separated into donor and acceptor contributions using a beam splitter 
(Q565LP, AHF). Emitted light passed a D535/40BP (donor) or E570LP (acceptor) filter, and was 
detected by avalanche photodiodes (SPCM-14, Perkin Elmer). Excitation light was rejected by 
the dichroic beam splitter (DM505, Olympus) in the microscope and an external optical filter 
(HQ490LP, AHF). Signals from donor and acceptor avalanche photodiodes were fed into a SPC-
630 counting card (Becker&Hickl).  
 
Analysis of anisotropy decays and determination of order parameters and half-cone angles 
Anisotropy decays for the donor-only labeled proteins were measured using a home-built set-up 
using time-correlated single photon counting. Excitation was performed using the same laser 
system as for single molecule experiments, with the repetition frequency reduced to 8 MHz using 
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