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 What kind of proteins do we  
usually work with ?

• soluble ectodomains of glycoproteins of viral or cellular origin involved in 

membrane fusion 

• stabilized by a number of disulfide bridges ! 

• proteins are produced in insect cells (production of SeMet protein 

difficult - incorporation rate ~50-70% + lower yields !) 

• X-tals diffract to intermediate/low resolution 

• X-tals often difficult to reproduce (batch-to-batch variation !)
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 experimental phasing is usually challenging and requires 

specific considerations !
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EFF-1 - a C.elegans cell-cell fusion protein 
(Perez-Vargas et al., 2014)

• Cubic space group (I213) 

• best native diffraction to ~ 3 Å  

• most likely one molecule per AU - i.e., no NCS

Case I 
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Two heavy atom derivatives

1. Au-derivative 
(Diffraction to ~ 
3.9 Å, anomalous 
signal to ~ 4.6 Å)

Data collected on a single crystal using inverse beam strategy with wedges of 10 degrees. 

1. Yb-derivative 
(Diffraction to ~ 
4.6 Å, anomalous 
signal to ~ 6 Å)
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Initial set of experimental phases obtained 
from AutoSharp using MIR followed by 

automatic solvent flattening

AU

EFF-1 phasing

6



initial model building (by hand using a skeletonized 
map in Coot), but sequence motifs required to help 

unambiguously assigning the aa sequence !!

Buccaneer and Arp/Warp failed !!

EFF-1 phasing
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Sulfur-SAD, but no low-dose data collection !

XDS/XSCALE
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EFF-1 - structure determination

• Using these anchoring points (Disulfide bridges, NGS) an initial model (~ 
55% of the protein backbone) was built 

• Based on this model a truncated protein version was designed that 
crystallized in a different space group with three molecules per AU 

• Multi-crystal averaging then allowed structure determination
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EFF-1 - conclusions

• Identification of two derivatives was not sufficient to build a full model

• The additional anchoring points provided by the anomalous sulfur map 
were essential to build the initial model

• Every bit of additional phase information can make the difference … 
even if it is not able to solve the structure on its own !
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Summary 

Advantages

Less time-consuming than inverse-
beam collection strategies

Higher true completeness / less 
radiation damage

Simple and easy to use

Can be adapted to both native and 
derivative crystals

Possibility to align along a  
symmetry axis

Disadvantages

Requires more computing power 
(storage and calculation)

?

?

?

?

It does not cost much … but it can help a lot !!!




