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SAXS

Small angle X-ray scattering

- rozptyl rentgenového zareni v malych uhlech
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OLIGOMER fit: s, lexp, Ifit, sigma, discrepancies. Chi= 1.06
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10%

oligomeric state in solution/hierarchical structures

Ab initio: multi-phase

flexible systems

rigid body modeling



Biologické aplikace
Vzorek: protein, nukleove kys., komplexy v roztoku

Obecné strukturni parametry

Tvar castic

Homogenni vs. agregovany vzorek

Slozeny vs. neslozeny protein
Oligomerizace, interakce, kvarterni struktura
6. Modelovani molekularni flexibility

1.
2.
3.
4.
5.



Nanocasticove aplikace

Vzorek: koloidni roztok nanocastic

1. Obecné strukturni parametry

2. Tvar castic

3. Homogenni vs. agregovany vzorek

4. Distribuce velikosti (polydisperzni vzorky)
5. Core-shell struktura

6. Distribuce a velikost poru
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SAXS - vyhody

. Shadna priprava vzorku

. Sleduje chovani molekul v roztoku

. uziteCny pred i1 po vyreseni molekularni struktury
. rychlost experimentu

. heni limitovan velikosti molekul

SAXS - nevyhody

. rozlideni ~10-20A
. hejednoznacna interpretace
. heexistuje R

faktor



Rozliseni SAXS modell

1. Braggovo
g_=0.006A" ~ d = 1000A g2
q =0.6A" ~d=10A 1
2. Efektivni

“low resolution structure” ~ bez Ciselné hodnoty
odpovida mapé el. hustoty s rozlienim cca 20A



RozliSeni
SAXS 10-20A

5A 10A 15A 20A

50A
RTT complex ~7000atoms



Odecteni prispevku solventu
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Looking At Nothing
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Guinier plot
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Guinier plot

Analyza rozptylové krivky ve velmi malych Ghlech

Aggregation that may
be ameliorated
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Kratky plot

Kompaktnost molekuly

1-0

Unfolded
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Pair distribution function

P sin (gr) sin (qf)
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Pair distribution function

p(r), relative
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SAXS modelovani tvaru ab initio
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SAXS modelovani tvaru

Program DAMMIN

lg, relative

— o Expearimental
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SAXS modelovani tvaru

Program GASBOR

Chain-like GASBOR model slozen
z univerzalnich residui (Dummy
residues) s primérnou el. hustotou
a rozestupy ~0.38 nm

Pozice stfedu kulicek odpovida C*
Pocet kulicek odpovida poctu aminokyselin
VvV proteinu



SAXS modelovani tvaru

multi-phase program MONSA
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RIGID BODY modeling

programy SASREF, BUNCH, CORAL,...
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Flexibilni systemy .,

program EOM
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Flexibilni systemy
program EOM

POOL EOM ALGORITHM STRUCTURAL ANALYSIS
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DECONVOLUTION

Bernado & Svergun MolBioSyst 2011
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Unfolded

Partially unfolded

Folded
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10%

oligomeric state in solution/hierarchical structures

Ab initio: multi-phase

flexible systems

rigid body modeling



bIoSAXS - shrnuti

pokud mame kvalitni data:

1. model independent: - obecné strukturni parametry: Rg, Dmax, Vporod
- stav proteinu: agregace, folding/flexibilita

- ab initio rekonstrukce tvaru

2. model dependent: - validace RTG / NMR struktur
- oligomerni stavy / hierarchickeé struktury
- kvartérni struktura komplexu
- doplnéni chybgjicich Casti v RTG strukturach

- studium flexibilnich systém



Praktické informace pro uzivatele

« Sample volume: 15uL (30uL); pure and monodisperse :)
* EXposure time: 40min per sample (g=0.008; c>1mg/ml)

.q :0.008(0.005)-0.65 A%:d =785/(1231) - 10 (20)A

range range

« Reservation system:
http://lwww.sci.muni.cz/~necas/new/index_saxs.html

 Local contact:
klumpler@sci.muni.cz

marek@chemi.muni.cz
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