SSRL Bi8AXS Station, Bt

oe  What is BioS¥X$and wihy iit isiimpottant?

SAXYSmallangle X-ray Scattering)is a powerful technigue to probe relatively large-scale structure of
the sampleby x-ray. BloSAX&BIologicalSAXSJocuseson biologicalmacromoleculedike protein, DNA,
RNA lipid, virus particlesand sono. BioSAXS$anplay a crucialrole in understandinghow moleculeslook
like, how they move, and how they function in cells, leadingto drug designand discovery [ S lefa
more about BIoSAX&nd SSRBI14-2 here!

\Q_)‘ Why BIoSAXS$ important for us? SAXS Expe"ment AnaIVSIS
s ~ Sample
Many human diseases are caused by -
dysfunctions of molecules in cells For Imu « %l\
example manygeneticdisordersinherit . e ‘g
diseasecausingmutationsin protein. Theyleadto catereds.

changeasn its structure and/or function. That may
result in its malfunction or overresponsein cells
due to the alternation of its property (e.g. affinity
of Intermolecular interactions) Such structural
Insightscould havesignificantimplicationsfor drug
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radiation whose wavelength (0.1-10nm) Is
muchsmallerthan that of visiblelight (380
/40nm). Xray are used for the experiment to
probe the sampleat high (up to atomic) resolution
since the theoretical attainable resolution is
assoclateawith the wavelengthof the light used
In particular, BIoSAXSrequires smaller X-ray
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wavelength (so-called, hard X-ray) not only to Q) How isBioSAX®xperiment performed?
obtain highresolution information but also to —
minimize radiation damageof the sample Most - N
biological samplesare stable in water. However Thefiguresaboveare generalpicturesof BioSAX8xperimentand analysis Theexperimental
higher wavelength Xray (socalled, soft X-ray) setup like X-ray wavelengthand sampleto-detector distanceare decidedin advancebased
generates radicals in water, causing radiation on the sizeof your interest (e.g. overallsizeof the sampleor localdimensionof interestin or
damagedo the sample The X-ray wavelengthused betweenthe sample) In general,BioSAX®xperimentrequiresa highly purified sample(technically
at SSRBI4-2 istypically0.1-2.0 nm. speakingmonomodaland monodispersesample) Thesampleappliesinto the samplecell and then
As shown in the right figures (see next Q&A for is exposedto an X-ray beam ScatteredX-ray at smalkangle (< 10 degrees)are recordedby the 2D
more detalls about BioSAX®&xperiments),weaker detectorandusually,a bunchof imagesstakenfor averagingDependingon the type of experiment,
X-ray scatteringsignalsneedto be recordedduring the samethingsare conductedon the blank (e.g. water or buffer solution without target molecule)
BioSAXSexperiment Strong, high quality and for the backgroundsubtraction Oncethe scatteringcurveis obtainedfrom the imagesyou canbring
tunable X-ray beamis requiredfor it. Synchrotron it to further computationalanalysige.g. 3D structuremodeling) BioSAX quite powerful especially
radiation (of SSRL!)s an ideal Xray source to by combiningwith additionalinformation from other biochemicaland biophysicalexperimentslike
perform BIoSAX8xperiments crystallography

\ _J - Y,

RepresentativeBioSAXE&xperiments at SSRL BR4

The stateof-the-art equipment are available.
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Fullyautomaticsystemfor BioSAX8atacollections  SEESAXSSizeExclusiorChromatographySAXSis a RSAX§TimeresolvedSAXS)s a unique experiment
and analysis This Is designed for the solution powerful tool for unstableand difficult sample The  to pursue the fast changesduring the reaction (e.g.
sample 100 data collectionsand analysescan be samplecan be exposedto X-ray right after the SEC  conformationalchangesof the sampleat msecto min
donein 4-5 hrs. column The latest HPLC(High-PerformanceLiquid  time region) The SF(Stoppedflow) mixer is a device
Chromatographyis employedat Bl4-2. that cantriggerthe reactionby fast mixing



