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SAXS Collaborations Yield New Insights
ollaborations with the MXL 
utilizing Small  Angle X-ray 

Scattering  (SAXS)  have  yielded 
new insight about the proteins be-
ing studied. While crystallization 
results in a static picture of a sin-
gle conformation of your protein, 
and NMR is  generally  restricted 
to  a  single  molecule  of  limited 
size,   in  solution  your  molecule 
may  adopt  one,  two,  or  several 
conformations.   Cryo-EM  offers 
one  method of  imaging samples 
in  solution,  Small  Angle  X-ray 
Scattering  (SAXS)  provides  an-
other complementary method.  In 
the  last  several  years  analysis 
tools for SAXS data have grown 
to include tools for querying en-
sembles of structures to find those 
that best match the solution scat-
tering  profile.   Some  programs 
that do this are: MES (Hammel), 
EOM  (Svergun),  and  McSAS 
(Pauw).   While  EOM and MES 
require a  model of your sample, 
and an idea of its flexibility, Mc-
SAS (MonteCarlo-SAS) is an  ab 
initio method  which  determines 
the  equivalent  distribution  of 
spheres  (DOS)  that  matches  the 
scattering  from  your  sample. 
This can be very helpful in those 
cases  where  the  structure  or  as-
sembly is unknown, as in the case of protein fibril for-
mation.   In  the  case  of  subtle  differences,  small 
changes in scattering properties can also be very re-
vealing.  Hura et al. Recently promoted the use of cor-
relation  coefficients  in  analyzing  SAXS  data  from 
multiple samples.  In a similar analysis we utilized the 
cross-X2 value to determine that the effect of a known 
activating  point  mutation on the  shape  of our target 
protein was identical to that of the activating ligand.

C

The BioSAXS-1000
AXS data rarely exceeds 10-15Å resolution.  Un-
like CryoEM, SAXS does not produce images and 

molecular  envelopes,  but  rather  a  scattering  profile 
from  the  isotropically  averaged  protein  in  solution. 
However, SAXS can still  provide much useful infor-
mation  about  protein  conformational  changes,  com-
plexes, and intrinsically disordered regions of proteins. 
Monte-Carlo  techniques  produce  possible  Molecular 
Shapes, and rigid-body modeling can resolve small an-
gular  changes  between  sample  components,  be  they 
single domains or multi-molecular assemblies.   Even 
protein:DNA/RNA or saccharide complexes can be ex-
amined using contrast  variation techniques.   All  this 
can be accomplished with limited sample preparation; 

SAXS requires only your protein (complex)  in solu-
tion.   The SCSB's Rigaku BioSAXS-1000, located in 
the MXL facility at UTMB, offers researchers the abil-
ity to analyze their molecules & molecular assemblies 
in solution either before or after structure determina-
tion of its components.
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Determination   of   the  
biological   interface   of  
PKS. Zheng et al. 2012.

DOS   analysis   of   fibrils  
showing   change   in   size  
with time & concentration.

Change   of   inherent   SAS 
properties   (CrossX2)  
reveal   effect   of   mutation  
is   identical   to   ligand
induced activation.

http://www.ncbi.nlm.nih.gov/pubmed/22634636
http://www.nature.com/nmeth/journal/v10/n6/full/nmeth.2453.html


Join the Conquering SAXNS
ou are invited to joint the GCC 
Small  Angle  X-ray  &  Neutron 

Scattering  interest  group:  The 
SAXNS.  This  is  a  group  of  re-
searchers currently using or intending 
to apply SAXS or SANS to conquer 
difficult  structural  biology  problems. 
The group is organized by Xiaodong 
Cheng, and the SCSB at UTMB, but 
includes members from most GCC in-
stitutions.  For  more  information  see 
the SAXNS web site http://xray.utmb.edu/SAXNS.

Y

The Final Frontier
rystallization space is a seemingly infinite region 
of chemical space which seems to be continually 

expanding.  To  improve  our  search  for  that  elusive 
crystallization condition the Center has added two new 
crystallization  screens  to  the  standard  mix.   From 
Molecular  dimensions,  we  have  the  MIDAS and 
MORPHEUS screen kits.  The first offers a range of 
non-PEG polymers in a  rational  screen design.   The 
second is a unique “Polymer-ligand” screen with a se-
ries  of  known  small-molecule  “ligands”  combined 
with PEG and osmolyte mixtures.  Together these two 
kits go where no screen kit has gone before and will 
help us to explore strange new regions of crystalliza-
tion space.

C

Go Green
rystallization  kits  with  green 
ANS dye add a green fluores-

cent signal to most protein crystals. 
When illuminated with UV light  even small  crystals 
will glow a bright visible green.  Green-screen kits are 
available  for  the  Molecular  Dimensions  JCSG  and 
Morpheus screens.  An analysis using several protein 

C

samples found no adverse effect of adding the green-
ANS dye to the crystallization buffers.   Look for a UV 
illuminator to appear on our Olympus HZX-10 micro-
scope soon.

The Seeds of Diffraction
rystallization  seeding  is  not  a  new  technique, 
However, Stewart et al. are the first to perform a 

thorough analysis and comparison of the various meth-
ods.   (http://dna.utmb.edu/~white/Stewart-CGaD11-
2011-rMMS.pdf)

C

Grow with the Flow
iffusion counter-flow is a recently new technique 
developed for the crystallization of biomolecules. 

Stojanoff et al. have evaluated the newest microfluidic 
device  developed  for  macromolecular  counter-flow 
diffusion  crystallization.   The  technique  promises  a 
higher probability of protein crystallization than vapor 
diffusion alone. On May 21st the XUG hosted a semi-
nar by Matthew Kroeger of Microlytic  Inc  who dis-
cussed their  product  the  “Crystal  Former” a  96-well 
format  micro-channel  diffusion-counter-flow  crystal-
lization plate in SBS format. Ask the MXL about try-
ing the Microlytic CF on your next protein sample.

D

Crystallization by Design
esigner crystals are all the rage this year. Having 
trouble  crystallizing  that  difficult  protein?   No 

Worries, just use the all new Surface Entropy Reduc-
tion  Server  and  all  your  problems  will  be  solved  – 
maybe.  In his recent Acta D paper “It's all in the crys-
tals . . .” Zygmunt Derewenda describes the reason for 
several  successful  applications  of  SER  to  difficult 
crystallization efforts.  Get the paper from Wiley Inter-
science or go straight to the SER server.

D
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http://onlinelibrary.wiley.com/doi/10.1107/S0907444911007797/pdf
http://onlinelibrary.wiley.com/doi/10.1107/S0907444911007797/pdf
http://services.mbi.ucla.edu/SER/
http://dna.utmb.edu/~white/Stewart-CGaD11-2011-rMMS.pdf
http://dna.utmb.edu/~white/Stewart-CGaD11-2011-rMMS.pdf
http://dna.utmb.edu/~white/Stojanoff-ActaCrF67-2013-Microlytic.pdf
http://xray.utmb.edu/SAXNS


SAD but True: 
Everything Old is New Again!

id you believe that  multi-crystal  averaging was 
an old technique?  How mistaken you are, Liu & 

Zhang, from Wayne Hendrickson's group at Columbia, 
have rediscovered a use for this ancient technique: the 
collection of highly redundant SAD data.   They dis-
cuss this new technique in their Acta D paper: “Multi-
-crystal  anomalous  diffraction  for  low-resolution 
macromolecular  phasing”.   Mutliple-crystal  SAD 
phasing  has  several  benefits.   First,  is  the  ability  to 
phase from crystals which only diffract to low resolu-
tion.  Second,  is  the  reduction  of  RAD  to  the  data. 
Third, is the ability to continuously improve the data 
quality (multiplicity) until a structure solution is found. 
Get the full article from Wiley Interscience at the fol-
lowing  URL: 
(http://onlinelibrary.wiley.com/doi/10.1107/S0907444
910046573/pdf).  

D

his new technique can also be applied to other cas-
es, such as when anomalous scatterers are intro-

duced into the crystal, via SeMet or soaking (White et 
al.,  2008).  Although, the data used in the paper was 
collected at energies < 7 kEV, their absorption analysis 
indicated that CuKα radiation would be optimum for 
crystals 300 μm or larger.  Foadi    et al.   Have recently 
developed the BLEND program for the rapid selection 
of the optimal subset from a group of data sets.

T

Crystallization Served 
Cold(ish)

ur low-temperature environmental room recently 
switched from 10  °C to a chilly 4  °C has been O

switched back to 10 °C, after ice build-up on the con-
denser  coils,  at  the  lower  temperature,  was  noticed. 
The Center still  maintains a  4  °C incubator in BSB 
6.614 for crystallization trials & a microscope in the 
4°C Coldroom down the central hall in BSB 6.623.   

CAMD - PX1: Beam Time
E-mail Henry Bellamy to request time available 
(gcpcc_access@xray.utmb.edu).
Beam time begins at noon of 1st day.
Radiation Safety  -  PX1 Ring Current  Directions, 
Hotels 
 
Contacts: Director – CAMD - (PX1 225.578.7137)

The Pellet

Saxon Cartoon from: www.earlybritishkingdoms.com         Microlytic crystal from: www.microlytic.com  
Crystal Space based on: http://newscenter.lbl.gov/news-releases/2012/09/24/a-clock-that-will-last-forever/  
Picture of the helmet from the ship-burial at Sutton Hoo (right) is from: www.britishmuseum.org 

The SAXNS are named after the scattering technique used for probing the low-resolution structure of macro-
molecules in solution.  The Saxons were named, by the Romans, after the iron sword or Sax which they used. 
Please do not confuse the two.                                   

- Thank you, Haroldus Rex
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http://onlinelibrary.wiley.com/doi/10.1107/S0907444910046573/pdf
http://onlinelibrary.wiley.com/doi/10.1107/S0907444910046573/pdf
http://journals.iucr.org/d/issues/2013/08/00/dz5278/dz5278.pdf
http://dx.doi.org/10.1107/S0907444908004046
http://dx.doi.org/10.1107/S0907444908004046
http://www.britishmuseum.org/
http://newscenter.lbl.gov/news-releases/2012/09/24/a-clock-that-will-last-forever/
http://www.microlytic.com/
http://www.earlybritishkingdoms.com/
mailto:gcpcc_access@xray.utmb.edu?subject=Request%20for%20Information%20about%20PX1
mailto:gcpcc_access@xray.utmb.edu?subject=Request%20for%20Information%20about%20PX1
mailto:rofox@uh.edu?subject=UTMB%20Beamtime%20at%20CAMD
http://www.camd.lsu.edu/gcpcc/Users.html
http://www.camd.lsu.edu/gcpcc/Users.html
http://c1119.camd.lsu.edu/
http://www.camd.lsu.edu/gcpcc/
http://www.camd.lsu.edu/msds/
mailto:gcpcc_access@xray.utmb.edu


Editor:
Mark Andrew White
Manager SCSB MXL
ext. 74747
mawhite@utmb.edu 

The   XUG   Crystallography   News   is   in
tended to inform it members and the re
search community about issues of possible 
interest.  The views expressed in this arti
cle  are  those  of   the  author  and  do  not 
necessarily   represent   the   views   of,   and 
should not be attributed to, the Universi
ty of Texas Medical Branch.

The SCSB MXL is a user facility devoted 
to providing the best in xray based anal
ysis of Macromolecules.  The facility cur
rently  boasts  two area detector  diffrac
tometers on highbrilliance xray sources, 
the   BioSAXS1000   krakty   camera,   and 
automated   crystallization   systems.   For 
more info: http://xray.utmb.edu 
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Molecule of the Month

Epac2 F435G mutant

Comparison of the apo- holo- and F435G-mutant of Epac2 

Exchange proteins directly activated by cAMP (EPACs) are important 
allosteric regulators of cAMP-mediated signal transduction pathways. 
To understand the molecular mechanism of EPAC activation, we have 
combined  site-directed  mutagenesis,  X-ray  crystallography,  and 
peptide  amide  hydrogen/deuterium  exchange  mass  spectrometry 
(DXMS)  to  probe  the  structural  and  conformational  dynamics  of 
EPAC2-F435G,  a  constitutively  active  EPAC2  mutant.  Our  study 
demonstrates  that  conformational  dynamics  plays  a  critical  role  in 
cAMP-induced  EPAC  activation.  A  glycine  mutation  at  435  position 
shifts  the  equilibrium  of  conformational  dynamics  towards  the 
extended active conformation. 

White MA, Li S, Tsalkova T, Mei FC, Liu T, Woods VL Jr, Cheng X., Structural analyses of a 
constitutively active mutant of exchange protein directly activated by cAMP., PLoS One. 
2012;7(11):e49932

http://xray.utmb.edu/
mailto:mawhite@utmb.edu
http://xray.utmb.edu/pubs/Pone.0049932-Epac2f435g.pdf

