


Outline

SAXS experiment setup

3D —- 2D —- 1D

Background subtraction
Concentration effects

R, MM

Volume

Distance distribution function p(r)
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2D — 1D

solution

X-ray detector
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S — scattering vector
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S — scattering vector
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Normalization

e Transmitted beam
e Exposure time

I(s) »




Notations and units

I(s),

a.u.

S| = 417 sinB/A

26 — scattering angle
A — wavelength

s, nm



Notations and units

Log I(s),
a.u.

S| = 417 SinB/A

26 — scattering angle
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Notations and units
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26 — scattering angle
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Notations and units
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|S| = 411 SINB/A

20 — scattering angle
A — wavelength
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Sample and
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Sample and butler

I(S) |

buffer + cell
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Sample and butler
I(S) |

3.2 mg/ml lysozyme + buffer + cell
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Background subtraction

Solution minus
I(S) |

s, nm1



Background subtraction

Solution minus
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Background subtraction

I(s)
. Normalization against:

il « Concentration
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Background subtraction

Solution minus

Log I(S) |




Data quality

“Can | use this data for further analysis?”

Log I(s) |

s, nm1




Data quality

Radiation damage
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Data quality

Radiation damage

Log I(s), a.u.

: sample
F same sample again

RADIATION DAMAGE!




Log I(S)

Data quality

“Can | use this data for further analysis?”

/ AGGREGATED!




Dilution series

Low and High Concentration



Dilution series

Low and High Concentration

LytA protein, 60 kDa , 1 mg/ml

10 mg/ml
" |
ML

7 | " L
-1 -

1 ldentify:

] * attractive interaction
23 *repulsive interaction
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Merging data

Low and High Concentration




Data range

0.67 0.50 0.33 “Resolution”, nm

1.00

2.00

s, nm1







Log I(S)

Size




Radius of gyration (R,)

Definition

Measure for the overall size of a macromolecule

Average of square center-of-mass

distances in the molecule
weighted by the scattering length density



Radius of gyration (R)

Guinier plot
 Estimate of the overall

y=ax+b size of the particles
Ry = sqrt(-3a)

Guinier approximation:
I(s) = 1(0)exp(-s*R,4/3)
SR,<1.3
e Quality of the data
— aggregation
— polydispersity

— Improper background
substraction

e Zero angle intensity 1(0)
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... Molecular mass
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Porod plot, volume

Excluded volume of
the hydrated particle:

(s)*s* | v, - 272°1(0)
i _[[I(s)—K4]szds

Intensity decay is proportional to
s* at higher angles for globular .
particles of uniform density |

0 1 2 3 4




Kratky plot

Patterns of globular and flexible proteins
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y(r)

"IDiIstance distribution function




Distance distribution function




Distance distribution function

I(s) Do : p(r) 2 % o2 :
I(s) = 47 j o(r) sms(rsr) r o(r) = 2;2 J-s (s)ssrm(sr)dS
X 0
s, nm1 r, NM
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n(r) plot

Distance distribution function

p()

0.0

1.0

2.0

3.0 4.0

r, Nm



A

Data quality

I(s)
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Data quality
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Summary

Exposure 3D — 2D
Radial averaging — 1D

Normalization Log I(s)
_ Log plot ‘
Background subtraction S

Guinier plot (Rg, MM)

ALnI(s)

Analysis

Porod plot (s)'s

Kratky plot (flexibility) s
p(r) J_,S

p(r) plot
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