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US-SOMO main window
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& SOMO Solution Modeler

Lookup Tables SOMO ™MD PDB Configuration File

PDB 0
All options set to default values

Select Lookup Table C:\Program Files\UltraScan3\etc\somo.residue

Batch Mode/Cluster Operation
Welcome to SOMO UltraScan 4.0 Revision: 3154

Load Single PDB File not selected Produced on: 2018-05-17 11:49:01 -0500 (Thu, 17 May 2018)
Please select a PDB
View/Edit PDB File PDB Editor
SAXS/SANS Functions
Run DMD
BD
ad Mode 0
Bead Mode D A20R50hiOT / A10R30syOThyGS5 / A20R50
Overwrite existing filenames Add auto-generated suffix
Build SoMo Bead Model Build AtoB (Grid) Bead Model
Build SoMo Overlap Bead Model Build vd\W Overlap Bead Model
View ASA Results Grid Existing Bead Model Visualize Bead Model
Batch Mode/Cluster Operation View Bead Model File
Load Single Bead Model File not selected
SAXS/SANS Functions || Automatically Calculate Hydrodynamics
drodyna : atio
Calculate RB Hydrodynamics SMI Calculate RB Hydrodynamics ZENO
Show Hydrodynamic Calculations Open Hydrodynamic Calculations File
Select Parameters to be Saved | | Save parameters to file
BEST Model classifier Stop ‘ Close
Help Config l




US-SOMO main window

p- \
% SOMO Solution Modeler =
Lookup Tables SOMO MD PDB Configuration File - RCAQYRKDGADFARWRCVLKIGEHTPSALAIMENANVLA
— RYASICQQONGIVPIVEPEILPDGDHDLKRCQYVTEKVLAAVY
‘ = RALSDHHIYLEGTLLKPNMVTPGHACTQKYSHEEIAMATVTA
Select Lookup Table C:\Program Files\UltraScan3\etc\somo.residue | LRRTVPPAVTGVTFLSGGQSEEEASINLNAINKCPLLKPWAL
Batch Mode/Cluster Operation TFSYGRALQASALKAWGGKKENLKAAQEEYVKRALANSLACQ

GRKYTSSGQAGAAASESLFISNHAY???
Load Single PDB File grammi\RasMol2.6\Proteine\1ADO_noS04.pdb

Please select a PDB Structure: | Model: 1
View/Edit PDB File| PDB Editor 1ADO_noS04 models selected: 1
SAXS/SANS Functions Checking the pdb structure for model 1

Run DMD Loaded pdb file : ok
BD

Model: 1 vbar 0.736 cm~3/g
Bead Model Functions:

Bead Model Suffix: A20RS0hiOT / ALOR@=/0ThyGS / A20R50 Model: 1 Chain: A Molecular weight 39198.8 Daltons, Volume (from vbar) 47907 A~ 3, atomic volume
- e 48920.4 A~ 3 average electron density 0.428349 A™-3
Overwrite existig v Add auto-g

- E T Model: 1 Chain: B Molecular weight 39198.8 Daltons, Volume (from vbar) 47907 A~ 3, atomic volume
Build SoMo &

48920.4 A3 average electron density 0.428349 A™-3

Build SoMo Oves; Model: 1 Chain: C Molecular weight 39198.8 Daltons, Volume (from vbar) 47907 A~ 3, atomic volume
2 48920.4 A~ 3 average electron density 0.4283438 A~-3

- Model: 1 Chain: D Molecular weight 39198.8 Daltons, Volume (from vbar) 47907 A~ 3, atomic volume
Batch Mode/Clu# ) 48920.4 A~3 average electron density 0.428349 A~-3

Load Single Beacity ¢85 ! Model: 1 Chain: A Molecular weight 168.06 Daltons, Volume (from vbar) 205.396 A~3, atomic volume
s = 135.58 A3 average electron density 0.634312 A™-3

rodynamics
Model: 1 Chain: B Molecular weight 168.06 Daltons, Volume (from vbar) 205.396 A3, atomic volume 135.58
A~ 3 average electron density 0.634312 A™-3

Model 1Rg: 3.51 nm

Model: 1 Molecular weight 157131 Daltons, Volume (from vbar) 192039 A~ 3, atomic volume 195953 A~3
T - - average electron density 0.428634 A"~-3
Select Parameters : - 1ADO_noSO4 model 1 157.13kD, Rg 35.13 A, (Rg/6.5)"3: 157.83-0.4 %

BEST Mo




- US-SOMO SAS MODULE

3 US-SOMO: SAS Functions B
~
' = SAXS Curve
B L0 o
Load Atom Definition File somo.atom . p
Load Hybridization File somo.hybrid i
Load SAXS Coefficients File S0Mo.saxs_atoms le-20 -
i [IONS E __
[}
Load SAXS Curve Load GNOM File Load Plotted ~ Set Grid  Clear SAXS Curve  Width er | @ 18407
=] -
IFT Search Data HPLC Guinier Legend Save plots 2 i
Guinier cs | TV q~2range: et
Standard Kratky plot g range: 7
Y| Create standard output files 1e-80 7]
@) SAXS F-DB SH-DB Q-DB Crysol ]
SANS ° F-DB SH-DB Q-DB Cryson e
h3a 0 0.2 0.4 0.6 0.8 il
Compute SAXS Curve | a (1/Angstrom)
= P(r) Distribution Curve
Load P(r) Distribution Load Plotted P(r) Clear P(r) Distribution Legend Width 1,000 —
Bin size (Angstrom): a|2|2 ]
Smoothing: -2 o
Raw ®) SAXS SANS /| Normalize i
Residue contrib. range (Angstrom): Display > 500 b
) .
Compute P(r) Distribution S T
pute P(r) x| g ]
File I
£ 400 -
200
0 -
r—— 7 -~ 1 "~ ©r T °r "~ T T© ° T "~ T " 1
0 200 400 600 800 1,000
Stop Open Options Panel Distance (Angstrom)
Hel Close [




- US-SOMO SAS MODULE

& US-SOMO: SAS Functions

PDB Filename: 1ADO_noS04

' = SAXS Curve
t L0 25
Load Atom Definition File somo.atom
Load Hybridization File somo.hybrid
Load SAXS Coefficients File s0mo.saxs_atoms

0 Fions

Load SAXS C&rve Load GNOM File Load Plotted  Set Grid  Clear SAXS Curve Width T Er
IFT warch Data HPLC Guinier Legend Save plots

i Guinier I CS l—\q"z range: |

Il_ Standard I Kratky plot @range: | |

I¥ Create standard output files

I(q) (log scale)

o) SAXS F-DB SH-DB Q-DB Crysol
SANS o F-DB SH-DB Q-DB Cryson
|
Compute SAXS Curve | QEENTZET)

: (10

P(r) Distribution Curve

Load P(r) Distribution Load Plotted P(r) Clear P(r) Distribution Legend Width _—
Bin size (Angstrom): 3|~ |1 -|2|2 ’
Smoothing: ~ o - |2 2500
Raw e SAXS SANS V' Normalize
™ Residue contrib. range (Angstrom): | I Display » 2000
Q
- =
Compute P(r) Distribution |NNRRRRRNRRRN RN RN AR R N ARNNRNN] 0% | § 500
File o
B i
o 1,000
Number of atoms 11048. Bin size 1.
P(r) curve file: C:\Users\mattia\ultrascan\\somo\saxs\1ADO_noSO4_1b1.sprr_x created. 500
1ADO_noSO4 Molecular weight 157131 (computed from pdb)
T
LI 0 20 40 60 80 100 120
Stop Open Options Panel Distance (Angstrom)




1 US-SOMO: SAS Functions

1ADO_noS04

Load Atom Definition File somo.atom

Load Hybridization File somo.hybrid

Load SAXS Coefficients File sSomo.saxs_atoms

Load SAXS Curve | Load GNOM File | Load Plotted | Set Grid |Clear SAXS Curve Width v Err
IFT I Search I Data l HPLC l Guinier I Legend I Save plots

™ Guinier [~ csI” TV q~2range:
I~ sStandard I~ Kratky plot q range: I I
[V Create standard output files
®) SAXS F-DB SH-DB Q-DB Crysol

SANS e F-DB SH-DB Q-DB Cryson

I h3a
Compute SAXS Curve l
- (10

Load P(r) Distribution | Load Plotted P(r) | Clear P(r) Distribution Legend Width

Ang O

[ |~ |1

"

LR EEL

vIO

)
13 4]

Raw ® SAXS SANS

[V Normalize

I Residue contrib. range (Angstrom): l I

|

Compute P(r) Distribution

|ANRERERNRNRNRNRNRNRNRNRNRNRNRRRNAN] 00

File

[aldo_pH/po_Eluton] U022 Ds_pRa. T 133 131 avg_n.dat

Loaded standard deviation data

1(q) vs q plot legend:

1(q) plot done

Preparing file 1ADO_noSO4 model 1 for p(r) vs r plotin SAXS mode, Normalized.

Number of atoms 11048. Bin size 1.
P(r) curve file: C:\Users\mattia\ultrascan\\somo\saxs\1ADO_noSO4_1b1.sprr_x created.

1ADO_noSO4 Molecular weight 157131 (computed from pdb)

US-SOMO: SAXS HPLC data: aldo_pH7pS_Elution1_0022_bs_pk4_t_avg_n PSV:0.736 I0se:5.04e-05 Conc: 1

El

(ol

Stop Open Options Panel

Help Close

1{q) (log scale)

Frequency

SAXS Curve

0.1 0.15
q (1/Angstrom)

P(r) Distribution Curve

T T T
60
Distance (Angstrom)
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PDB Filename:

Load Atom Definition File somo.atom

Load Hybridization File somo.hybrid

Load SAXS Coefficients File sSomo.saxs_atoms

Load SAXS Curve | Load GNOM File | Load Plotted

Set Grid | Clear SAXS Curve Width v Err
IFT l Search I Data l HPLC l Guinier I Legend I Save plots
I Guinig\ [T csTI™ Tv q~2range:
I Standa?( [~ Kratky plot  q range: I I

[V Create stéqdard output files

®) SAXS \ F-DB SH-DB Q-DB Crysol

\

1{q) (log scale)

SAXS Curve

Load P(r) Distribution | Load Plotted P(r) | Clear P(r) Distribution Legend Width
Angstro (-1 - |22
oothing T~ o - |2

Raw ® SAXS SANS [V Normalize

I Residue contrib. range (Angstrom): ] I [

Compute P(r) Distribution

JARRNRRRNRRNERRNRRRNRRN AR RNNRRNE] woo%
File

G100 PH/p5._Eluton 1. 0022 DS PRkt 133 131 avg_n.dat A|

US-SOMO: SAXS HPLC data: aldo_pH7pS_Elution1_0022_bs_pk4_t_avg_n PSV:0.736 I0se:5.04e-05 Conc: 1 —

Loaded standard deviation data

1(q) vs q plot legend:

1(q) plot done

Preparing file 1ADO_noSO4 model 1 for p(r) vs r plotin SAXS mode, Normalized.

Number of atoms 11048. Bin size 1.
P(r) curve file: C:\Users\mattia\ultrascan\\somo\saxs\1ADO_noSO4_1b1.sprr_x created.

1ADO_noSO4 Molecular weight 157131 (computed from pdb)

Stop Open Options Panel

Help Close

Frequency

IFT: Indirect Fourier Transform using Bayesian Analysis to generate P(r) vs. r
By Steen Hansen (see J. Appl. Cryst. (2014) 47, 1469-1471, and refs. therein)
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B US-SOMO: SAS Functions

1ADO_noS04

SAXS Curve

Load Atom Definition File somo.atom

Load Hybridization File somo.hybrid

Load SAXS Coefficients File somo.saxs_atoms 0.0001

0 L0
Load SAXS Curve | Load GNOM File | Load Plotted | Set Grid |Clear SAXS Curve Width v Err
IFT l Search I Data l HPLC l Guinier I Legend I Save plots

™ Guinier [~ csI” TV q~2range:
I~ sStandard I~ Kratky plot q range: I I
v

1{q) (log scale)

Create standard output files
e SAXS F-DB SH-DB Q-DB Crysol

cane a. r nn IR Y ~ nn Pmemam «- Ar

,
@ US-SOMO SAXS: IFT

Indirect Fourier Transform
Qmin [Angstrom~-1] : 0.0062862
Qmax [Angstrom~-1] : 0.200505
Fit background

I e ot
0.1 0.15 0.2 0.25
q (1/Angstrom)

Maximum diameter [Angstrom] :
Starting value for the Lagrange multiplier (Alpha) : ix | [(r) Distribution Curve
Desmearing constant : :

Number of points in p(r) : 50
Number of extra error calculations :

Debye (default -> returning p(r) with positivity constraint)
Negative (Debye transformation -> returning p(r) without positivity constraint)
MaxEnt using an ellipsoid of revolution as prior ( -> p(r) -positivity constraint)
Bessel (for cylindrical scatterers -> cross section distribution)

Cosine (lamellae -> thickness distribution)
Size (using spheres only -> size distribution)

Transformation/Regularization :

Non-dilute solution
Process

Help Close

A

Preparing file 1ADO_noSO4 model 1 for p(r) vs r plotin SAXS mode, Normalized.
Number of atoms 11048. Bin size 1. 2
P(r) curve file: C:\Users\mattia\ultrascan\\somo\saxs\1ADO_noSO4_1b1.sprr_x created.
1ADO_noSO4 Molecular weight 157131 (computed from pdb) LI 0 I - “ - T = “ - T - Y T — T - : A - : T = “
0 20 40 60 80 100 120
Stop Open Options Panel Distance (Angstrom)

Help Close




- US-SOMO SAS MODULE

B US-SOMO: SAS Functions =
PDB Filename: 1ADO_noS0O4 |
SAXS Curve

Load Atom Definition File somo.atom | SRR SO SO SO S S

Load Hybridization File somo.hybrid -
Load SAXS Coefficients File somo.saxs_atoms 0.0001
LIONS -
Load SAXS Curve | Load GNOM File | Load Plotted Set Grid | Clear SAXS Curve Width v/ Err — T
()
IFT I Search l Data l HPLC I Guinier l Legend I Save plots g .
[~ Guinier [~ ¢S TV q~2range: D 1e-05
™ Standard I Kratky plot q range: I I = 1
o 4
[V Create standard output files =
e SAXS F-DB SH-DB Q-DB Crysol T
SANS e F-DB SH-DB Q-DB Cryson 1le-06 —
D I h3a N
Compute SAXS Curve | AN A A S S S A S A S
- flons K : H : : H : 2
— i — — — —|
Load P(r) Distribution | Load Plotted P(r) |Clear P(r) Distribution Legend Width 0 0.05 0.1 0.15 0.2 0.25
g Angstro IS~ 1 - |22 q (1/Angstrom)
00 g s/~ lo -2 - - -
! | P(r) Distribution Curve
Raw ® SAXS SANS IV Normalize
I Residue contrib. range (Angstrom): ] | [ 3,000 —
Compute P(r) Distribution JARNNRNRRNNRNNRNNRNRN RN AN RRRRRRN] 100% 1
File 2,500
Loading SAXS data from C:\Users\mattia\ultrascan\/somo/saxs/ Ll ]
aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs |
2,000 —
# IFT I(q) fitting from aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n.dat — -
Chi~2 fitting E ]
o i
fitting range: 0.00857209 to 0.238167 with 402 points :’.,_1,500
Scaling factor: 0.999438 chi™2=440.946 df=401 nchi=1.04863 r_sigma=0.09397967 nchi*r_sigma=0. 104649 '3
1(q) vs q plot legend: 1,000 7
1(q) plot done 500 | O A
Created files:
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift.sprr
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift_summary.txt
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs j 0- T . - . " - - . - - - - - . - - - . - - T = - 1
0 20 40 60 80 100 120
Stop Open Options Panel Distance (Angstrom)

Help Close




& US-SOMO: SAS Functions

Load Atom Definition File somo.atom

Load Hybridization File somo.hybrid

Load SAXS Coefficients File somo.saxs_atoms

PDB Filename: 1ADO_noS04 |
SAXS Curve

0.0001 —
w HO i
Load SAXS Curve | Load GNOM File | Load Plotted Set Grid Clear SAXS Curve Width V' Err —_ 1
IFT l Search I Data l HPLC I Guinier I Legend I Save plots % .
[~ Guinier [T ¢S TV g~2range: §‘ 1e-05 —
I~ Standard [~ Kratky plot g range: I I _E 3
[V Create standard output files = |
®) SAXS F-DB SH-DB Q-DB Crysol T
SANS e F-DB SH-DB Q-DB Cryson 1e-06 —
D | h3a 7
Compute SAXS Curve I
- = i
Load P(r) Distribution | Load Plotted P(r) |Clear P(r) Distribution Legend Width
; Angstro AR E ~|2]2 & us3_somo
oothing T~ o - |2
Raw e SAXS SANS IV Normalize

™ Residue contrib. range (Angstrom): | | [

Compute P(r) Distribution

|ANRNRRNRNRNRNRRNRNRNRRRRRNRRRRERN] 0%

File

Loading SAXS data from C:\Users\mattia\ultrascan\/somo/saxs/
aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs

# IFT I(q) fitting from aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n.dat
Chi~2 fitting

fitting range: 0.00857209 to 0.238167 with 402 points

Scaling factor: 0.999438 chi™2=440.946 df=401 nchi=1.04863 r_sigma=0.09397967 nchi*r_sigma=0. 104649

1(q) vs g plot legend:

1(q) plot done

Created files:
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift.sprr
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift_summary.txt
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs

=

Stop Open Options Panel

Help Close

o
N =

g
12
~
—
o
—
—
©
=
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o

@

Residuals & difference targeting:
aldo_pH7p5_Elution1_0022_bs_pk4_t_133_141_avg_n.dat

0.1 0.15
q (1/Angstrom)

" Plot log " Plot as percent

Close

I I 1
60 100 120
Distance (Angstrom)

40 80



& US-SOMO: SAS Functions

Definition files:

Load Atom Definition File somo.atom

I

US-SOMO SAS MODULE

N

Load Hybridization File somo.hybrid r"& us3_somo
Load SAXS Coefficients File somo.saxs_atoms
Load SAXS Curve | Load GNOM Filel Load Plotted | Set Grid |Clear SAXS Curve Width v Err
IFT l Search I Data l HPLC I Guinier I Legend I Save plots 103

[~ Guinier [~ ¢S TV q~2range: :
I~ Standard [~ Kratky plot g range: I I -
[V Create standard output files g 0
e SAXS F-DB SH-DB Q-DB Crysol &

SANS e F-DB SH-DB Q-DB Cryson 5
File suffix: | | h3a

Compute SAXS Curve

Best fit residuals & difference targeting:
"1ADO_noS04"

P(r) vs. r Functions: 0 20 40 60 80 100 120
Load P(r) Distribution | Load Plotted P(r) |Clear P(r) Distribution Distance (Angstrom)
Bin size (Angstrom): ||~ ll -|2|2 Plot residuals IV Plot difference IV Plot as percent
Smoothing: v |- IO - |2 Help Close

[V Normalize

Raw

®) SAXS SANS

™ Residue contrib. range (Angstrom): | | [

Compute P(r) Distribution

|ANRNRRNRNRNRNRRNRNRNRRRRRNRRRRERN] 0%

File

=

Loading SAXS data from C:\Users\mattia\ultrascan\/somo/saxs/
aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs

# IFT I(q) fitting from aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n.dat
Chi~2 fitting

fitting range: 0.00857209 to 0.238167 with 402 points

Scaling factor: 0.999438 chi™2=440.946 df=401 nchi=1.04863 r_sigma=0.09397967 nchi*r_sigma=0. 104649

1(q) vs g plot legend:

1(q) plot done

Created files:
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift.sprr
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_ift_summary.txt
C:\Users\mattia\ultrascan\/somo/saxs/aldo_pH7pS_Elution1_0022_bs_pk4_t_133_141_avg_n_fit.ssaxs

Stop Open Options Panel

Help Close

Frequency

(=
M

19
o
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T T T T T T
60
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JS-SOMO SAS NNLS utility

US-SOMO: SAS Plotting Functions

PDB Filename:

SAXS Curve

Definition files:
SAS I(q) Plotting Functions:

Load SAXS Curve Load GNOM File Load Plotted Set Grid Clear SAXS Curve 10 -
Search Data HPLC Guinier Legend ]
Guinier CSl TV g"2 range: ?5; | Uy IUy N N JRRT PR N N RS JU |
Standard Kratky plot g range: g’ 14
Create standard output files ; :
SAXS F-DB SH-DB Q-DB Crysol =
SANS F-DE Q-DB Cryson 0.4 1

File suffix: h3a

i

el -+

005 0 015 02
Load P(r} Distribution Load Plotted P(r)  Clear P(r) Distribution Legend T
Bin size (Angstrom): IF v ~| 2|2 us_hydrodyn
Smoothing: | =l0 - &
Residuals & difference targeting:
Raw SAXS SANS MNormalize c3sec.dat
Residue contrib. range (Angstrom): -
Compute P(r) Distribution 4 _E
=
il e 2
R 5o
OC @
ol: 1 R
=
Chi*2 fitting =
fitting range: 0.00929495 to 0.310625 with 70 points -6

Scaling factor: 0.999971 chi*2=53.5353 df=69 nchi=0.880837
sdf=0.0817236 nchi*sdf=0.0719852

q (1/Angstrom)

Open Options Panel

| Plot difference | Plot log

Plot as percent

Close

I Help

Close



The HPLC-SAXS module: SEC-SAXS of aldolase

A homotetramer whose crystal structure has been solved



SEC UV Trace of Aldolase
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& US-SOMO: SAXS HPLC

Data files

Lock C:/Users/mattia/ultrascan/somo/saxs
Add files ‘ Similar | Concentrations Remove files
: 0of O files selected _ A A
Sel. all y Sel. Unsel. y Adv. Sel. _View Movie i Log X ! Log Y L_JEm Rescale
Normalze Average ' To SOMO/SAS "Width _ Color
Bin _ Smooth SVD Make I(t) " Test 1(t) Make 1(q) .
Concentration load Repeak Set I Detector

Produced Data

C:/Users/mattia/ultrascan/somo/saxs

0 of 0 files selected

T T T T—

Developed by Emre Brookes, Javier Pérez, Patrice Vachette and Mattia Rocco (see J. App. Cryst. 4

pp. Cryst. 49:1827-1841, 2016 )

Select all Invert Similar I Remove | Save CSV I Save -
Show — ~ Show only ' ' 0 0.2 0.4 0.6 0.8 1
a [1/Angstrom]
File 3D :Concentrat»on reference: Residuals CorMap Analysis Save Plots Cancel Keep

\ Blanks analysis Baseline Baseline apply Timeshift I Timescale \ SD eval. SD apply

_ Gaussians Global Gaussians Scale Analysis i Trial make 1{(q) Guinier

‘Select Visible I Remove Vis 'Crop Common I Crop Vis I Crop Zeros I Crop Left I Undo I Crop Right I Legend

Help Options Close

—_— 00 -




" b, I1'f':i?i-;!,':;1 Wil 'r.': kA
| figl | I | |
l'l'n\ _,||| i ’J i

L
N .i'.ﬁi'_:

i IH ik ol (i A Y |l
1 HI;'{ | -'=.| i !f. Al "';'. 'h 'Illl fi fh'.l. A Il!illrlll.!l il j_l fll'l_l.;i"'-_l(-! |||”I"j%.' i }1',' f “I[I flllr
i fyMlh i l”‘ gl "#’ J|'|

XS of aldolase: set of [(q) data
onding to a specific time or frame

4|1 i

Hﬂ'w|hq““ I
: ﬁ. '.\‘]\

g (linear)




r
& US-SOMO: SAXS HPLC

Data files
Lock C:/Users/Mattia/ultrascan/somo/saxs/Aldolase
Add files I [ Concentrations l Remove files

aldo_pH7p5S_Elution1_0022_0
aldo_pH7p5_Elution1_0022_1
aldo_pH7p5_Elution1_0022_2
aldo_pH7p5_Elution1_0022_3
aldo_pH7p5_Elution1_0022_4
aldo_pH7p5S_Elution1_0022_5
aldo_pH7p5_Elution1_0022_6

aldo_pH7p5S_Elution1_0022_7
aldo_pH7p5_Elution1_0022_8
aldo_pH7p5_Elution1_0022_9
aldo nH7nS Flution1 0022 10 - - - M|
255 of 255 files selected
Sel. all I Sel. Unsel. I Adv. Sel. Movie I LogXl Lin Y ] Err [ Rescale
Average l To SOMOQO/SAS Width l Color
Bn | Smooth | swp Make I(t) |
Concentration load I \ I Detector

Produced Data

C:/Users/Mattia/ultrascan/sorfo/saxs/Aldolase /produced

Developed by Emre Brookes, Javier Pérez, Patrice Vachette and Mattia Rocco (see J. App. Cryst. 46:1823-

I{q) [a.u.] (log scale)

, 2013; J. App. Cryst. 49:1827-1841, 2016 )

0 of 0 files selected
| | | —
0.1 0.2 0.3 0.4 0.5 0.6
essages q [1/Angstrom]
File I I I CorMap Analysis I Save Plots I
2ldo_pH7pS Elution 10027252 ~ |_Blanks analysis | | | |
aldo_pH7p5_Elution1_0022_253 l I Scale Analysis l I Guinier
aldo_pH7p5_Elution1_0022_254
Files loaded ok - [ l lCrop Commonl l Crop Zeros I l l l
Help l Options ] Close




S module with loaded I(q) vs. g data

p
& US-SOMO: SAXS HPLC SVD
Data files 0.01 %
‘ Source IL 1
[=- Original data - -
=- I(q
aldo_pH7p5_Elution1_0022_0 ]
aldo_pH7p5_Elution1_0022_1 0.008 —
Clear Replot 7
710, HPLG Win dow Color 7
& 0.006 —
Compute SVD Stop '_3‘, 1
Singular value list: : i
0.00894405 il i)
0.00160828 g‘ 3
0.000336624 £ _| .
0.000147875 @ 0004 1 g
0.0001108 1 B
8.84347e-5 v |
Plot SVs Save SVs ISVD reconsuucHon |
IndividUz| NVSD recor. Incremental IVSD recorn, 0.002 - &8
PIoE RMSDS Save RMSDs 1 G
Making I(t) for source Original data L | e e | L | e D |
Done making I(t) for source Original data 2 4 6 8 10
SVD: matrix F created, computing SVD Number
Show I(t) | X | Y
Help Close
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& US-SOMO: SAXS HPLC

Data files
Lock C:/Users/Mattia/ultrascan/somo/saxs/Aldolase
Add files I [ Concentrations l Remove files
aldo_pH7p5S_Elution1_0022_0 -

aldo_pH7p5_Elution1_0022_1
aldo_pH7p5_Elution1_0022_2
aldo_pH7p5_Elution1_0022_3
aldo_pH7p5_Elution1_0022_4
aldo_pH7p5S_Elution1_0022_5
aldo_pH7p5_Elution1_0022_6

aldo_pH7p5S_Elution1_0022_7
aldo_pH7p5_Elution1_0022_8
aldo_pH7p5_Elution1_0022_9
aldo nH7nS Flution1 0022 10 - - - M|
255 of 255 files selected
Sel. all I Sel. Unsel. I Adv. Sel. Movie I LogXl Lin Y ] Err [ Rescale
Average l To SOMOQO/SAS Width l Color
Bn | Smooth | swp Make I(t) |
Concentration load I I Detector

Produced Data

C:/Users/Mattia/ultrascan/somo/saxs/Aldolase /produced

Developed by Emre Brookes, Javier Pérez, Patrice Vachette and Mattia Rocco (see J. App. Cryst. 46:1823-

I{q) [a.u.] (log scale)

, 2013; J. App. Cryst. 49:1827-1841, 2016 )

0 of 0 files selected
| | |
0.1 0.2 0.3 0.4 0.5 0.6
essages q [1/Angstrom]
File I I I CorMap Analysis I Save Plots I
2ldo_pH7pS Elution 10027252 ~ |_Blanks analysis | | | | |
aldo_pH7p5_Elution1_0022_253 l I Scale Analysis l I Guinier
aldo_pH7p5_Elution1_0022_254
Files loaded ok - [ l lCrop Commonl l Crop Zeros I l l l
Help l Options ]
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& US-SOMO: SAXS HPLC

Data files
Lock C: /Users/Mattia/ultrascan/somo/saxs/Aldolase
Add files I I Concentrations I Remove files

aldo_pH7p5_Elution1_0022_0
aldo_pH7pS_Elution1_0022_1
aldo_pH7p5_Elution1_0022_2
aldo_pH7p5_Elution1_0022_3
aldo_pH7p5_Elution1_0022_4
aldo_pH7p5_Elution1_0022_5
aldo_pH7p5_Elution1_0022_6

aldo_pH7p5_Elution1_0022_7
aldo_pH7p5_Elution1_0022_8
aldo_pH7p5_Elution1_0022_9

aldo_nH7n5 Flution1 0022 10 _ X

255 of 255 files selected
Sel. all l Sel. Unsel. l Adv. Sel. Movie l Log X l Lin Y ] Err [ Rescale
Average | To SOMO/SAS width | Color
Bn | Smooth [ swp Make 1(t)k |
Concentration load I \ I Detector

Produced Data
C:/Users/Mattia/ultrascan/somo/saxs/Aldolase /produded

1{q) [a.u.] (log scale)

0 of 0 files selected
l I I T T T T
0.1 0.2 0.3 0.4 0.5 0.6
essages q [1/Angstrom]
File I I I CorMap Analysis I Save Plots
B o o ~[omnisanaes [ [ [
aldo_pH7pS5_Elution1_0022_253 | | Scale Analysis | | Guinier
aldo_pH7p5_Elution1_0022_254
Files loaded ok - [ l lCrop Commonl l Crop Zeros I l l
Help l Options ] [ Close




time or frame (linear)
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Gaussian functions for SEC-SAXS deconvolution

Normal Gaussian:

2z
4 A
" ﬁxp[ﬁaf a

* Half-Gaussian modified Gaussian (GMG):

_1lr—af ag(x—a)
WD[ zm]{‘*“"[mﬂwﬂ
. o Jam v a)

* EMG+GMG:
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se EMG+GMG fit of one I(t)

[ 1 ] ] 1 — [ ] ] —— ]
=T 0 0 0 et T T T A e eedawd- 1L )
] [ 1 ] 1 ] ] [ I ] ] ]

time or frame (linear)




olase EMG+GMG fit of one I(t)

When decomposing into separate |(t) curves,

a percent contribution from each Gaussian is
applied to the original data, avoiding smoothing.
The original SD are associated with each new I(t)

time or frame (linear)




SAXS: aldolase global EMG+GMG fitting

e

Data files

[~ Lock C.AWORK_EMREMNS_S0MO/Aldolase

dIUU_Pm T PD_CIuugi I_UuEs_ 1L_yu_uo
aldo_pH7p5_Elution1_0022_ |t q0_6
aldo_pH7p5_Elution1_0022_ |t q0_6

aldo_pH7p5_Elution1_0022_ It g0_6

aldo_pH7p5_Elution1_0022_It q0_6
aldo_pH7p5_Elution1_0022_It q0_6
aldo_pH7p5_Elution1_0022_ It q0_6
aldo_pH7p5_Elution1_0022_It q0_6
aldo_pH7p5_Elution1_0022_It q0_6
aldo_pH7p5_Elution1_0022__It_q0_618

154 of 1327 files selected

||_ Err

Rescale

Concentration load ‘ ‘

Produced Data
C.AWWORK_EMRENS_SOMO/Aldolase/produced

o

N aldo_pH7p5_Elution1_0022__It_q0_G15388
aldo_pH7p5_Elution1_0022__It_g0_£15953
aldo_pH7p5_Elution1_0022__It_g0_816518
aldo_pH7p5_Elution1_0022__It_g0_617083
aldo_pH7p5_Elution1_0022__It_g0_617647
aldo_pH7p5_Elution1_0022__It_q0_g18212
aldo_pH7p5_Elution1_0022__It_q0_818777

0 of 1072 files selected

delta I{t)/sd

I
60 80 100

‘ ‘ 120 140
‘ [ Reverse ¥ Use standard deviations [~ By percent ¥ Group

Messages | = ‘
File Global Gaussians
I TR 00T = F pars ﬂ ‘ Residuals ‘ Show Corlap ‘ ‘ Global fit by q ‘ Cancel ‘ Keep
P value analysis summary;
62.0% P >= 0.01 (42.6% P == 0.05) + (19.4% 0.05 = P >= 0.01) pairs ‘ ‘ ‘
38.0% 0.01 = P pairs
80% 001> Ppars ~ Scrol ¥ P>=005 ¥ 0.05>P>=001 ¥ P=001 Make result curves | Toproduced gata
P value analysis summary:
70.8% P>=0.01 (52.6% P>= 0.05) + (18.2% 0.05 > P >= 0.01) pairs j 4af4 || 136.155 | £.26136 | 10,5099 | -1.48966 Save
25.2% 0.01 = P pairs

Tll? S0 |V Egwidth | Egdist! | Eqdist2 Global Fit ‘ ‘1.8211| 3aaver | 199.966
Help Close




“scroll” mode, with residuals and P-values

0.0003
0.00025
0.0002
0.00015
0.0001

S5e-05

100
Time [a.u.]

=
=
=
=
£
]
z

100 120

[v Use standard deviations
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HPLC-SAXS module: Make |(q) panel

r& US-SOMO: SAXS HPLC : Make I(q) @]éj
Create sum of peaks curves
Add SD computed %-wise from the difference between the sum of Gaussians and the original I(q)
If zeros are produced when computing SDs: V| Average adjacent SDs || Set to 0.1 % of peak's I(q)
Average and normalize resulting I(q) curves by Gaussian, using top % of max. intensity 5

Do you want to set the concentration file Gaussians centers, widths and skewness to the SAXS-optimized values,
adjusting the amplitudes and keeping the areas constant?

This implies that all the species that were defined as Gaussians contributing to the SAXS signal also contribute to the concentration signal.

However, the apparent average mass for each peak should be a closer approximation to the real value when significant band broadening occur.

between the concentration and the SAXS detectors.
|| 10 standard experimental value (a.u.) : 1
Concentrations will be computed and will be written along with PSVs to the output I(q) curves
Gaussian Extinction coefficient (ml mg”~-1 cm~-1) Partial specific volume (ml/g)
1 0.877 0.736
2 0.877 0.736
3 0.877 0.736
4 0.877 0.736
Duplicate Gaussian 1 values globally
Help Quit Make I(q) without Gaussians Continue




HPLC-SAXS module: Make |(q) panel

’
& US-SOMO: SAXS HPLC : Make I(q) L2 [

US-SOMO: SAXS HPLC : Make I(q)

|| Create sum of peaks curves

Add SD computed %-wise from the difference between the sum of Gaussians and the original I(q)
zeros are produced when computing SDs: |/ Average adjacent SDs | Setto 0.1 % of peak's 1(q)

Average and normalize resulting I(q) curves by Gaussian, using top % of max. intensity 5

Do you want to sef the concentration file Gaussians centers, widths and skewness to the SAXS-optimized values,
adjusting the amplitudes and keeping the areas constant?

This implies that all the species that were defined as Gaussians contributing to the SAXS signal also contribute to the concentration signal.

However, the apparent average mass for each peak should be a closer approximation to the real value when significant band broadening occur.

between the concentration and the SAXS detectors.
|| 10 standard experimental value (a.u.) : 1
Concentrations will be computed and will be written along with PSVs to the output I(q) curves
Gaussian Extinction coefficient (ml mg”~-1 cm~-1) Partial specific volume (ml/g)
1 0.877 0.736
2 0.877 0.736
3 0.877 0.736
4 0.877 0.736
Duplicate Gaussian 1 values globally
Help Quit Make I(q) without Gaussians Continue




HPLC-SAXS module: Make |(q) panel

,
& US-SOMO: SAXS HPLC : Make I(g)

US-SOMO: SAXS HPLC : Make I(q)

|| Create sum of peaks curves

Add SD computed %-wise from the difference between the sum of Gaussians and the original I(q)

If zeros are produced when computing SDs: Average adjacent SDs | Set to 0.1 % of peak's I(q)
E Average and normalize resulting I(q) curves by Gaussian, using top % of max. intensity 5

Do you want to set the concentration file Gaussians centers, widths and skewness to the SAXS-optimized values,
adjusting the amplitudes and keeping the areas constant?

This implies that all the species that were defined as Gaussians contributing to the SAXS signal also contribute to the concentration signal.

However, the apparent average mass for each peak should be a closer approximation to the real value when significant band broadening occur.

between the concentration and the SAXS detectors.
|| 10 standard experimental value (a.u.) : 1
Concentrations will be computed and will be written along with PSVs to the output I(q) curves
Gaussian Extinction coefficient (ml mg”~-1 cm~-1) Partial specific volume (ml/g)
1 0.877 0.736
2 0.877 0.736
3 0.877 0.736
4 0.877 0.736
Duplicate Gaussian 1 values globally
Help Quit Make I(q) without Gaussians Continue
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& US-SOMO: SAXS HPLC

Developed by Emre Brookes, Javier P
Data files

Lock C:/Users/Mattia/ultrascan/somo/saxs/Aldolase fproduced/produced

Add files l I Concentrations I Remove files

aldo_pH7p5_Elution1_0022_bs_pk4_t177 -
aldo_pH7p5S_Elution1_0022_bs_pk4_t178
aldo_pH7p5_Elution1_0022_bs_pkl_t_co5_f6_058_063_avg
aldo_pH7p5_Elution1_0022_bs_pkl_t_co5_f6_058_063_avg_n
aldo_pH7p5S_Elution1_0022_bs_pk2_t_co5_f7_077_083_avg
aldo_pH7p5_Elution1_0022_bs_pk2_t_co5_f7_077_083_avg_n
aldo_pH7p5_Elution1_0022_bs_pk3_t_co5_f5_100_104_avg
aldo_pH7p5_Elution1_0022_bs_pk3_t_co5_f5_100_104_avg_n
aldo_pH7p5S_Elution1_0022_bs_pk4_t_co5_f5_135_139_avg
aldo_pH7p5_Elution1_0022_bs_pk4_t_co5_f5_135_139_avg_n

3 of 605 files selected
] Sel. Unsel. ] Adv. Sel. I View | Movie I

To SOMO/SAS
Make 1(t) |

Log X I Lin Y ]»l Err [ Rescale
width | Color

Sel. all
Normalize I Average

Bn | Smooth | swp
Concentration load l

| Detector

DAD280_frames-rp3_1260564e-7_ts-4

Produced Data
C: Users/Mattia/ultrascan/somo/saxs/Aldolase /produced/produced/produced

aldo_pH7p5_Elution1_0022_bs_pk3_t_co5_f5_100_104_avg_n -
aldo_pH7p5_Elution1_0022_bs_pk4_t_co5_f5_135_139_avg
aldo_pH7p5_Elution1_0022_bs_pk4_t_co5_f5_135_139_avg_n

-

299 of 299 files selected
| mvert | simiar [Remove| savecsv |

Select all
Show

essSages

1e-06

le-08 —{ B

le-10 —

I{q) [a.u.] (log scale)

le-12

le-14 -

-SAXS module: auto-averaged final
‘decomposed |(q) vs. g datasets

0.05 0.1
q [1/Angstrom]

File

|

l l CorMap I

save Plots |

loaded from C:/Users/Mattia/ultrascan/somo/saxs/Aldolase /produced:

Blanks analysis I

| | |

DAD280_frames-rp3_1260564e-7_ts-4

|

I Scale Analysis I

Guinier

Files loaded ok

loaded from C:/Users/Matﬁa/'u[trascan/somo/:saxs/Aldo!ase/‘p.roduc‘ed/'produ.ced: ) ) - [

I

ICrop Common] I Crop Zeros I

Help l Options ]




SEC-SAXS : Molar Mass (MM) of aldolase components pK,, pK; & pK,

MM =157 kDa = 1.00*MM

Aldo

MM = 311 kDa = 1.98*MM,,,
_ MM = 495 kDa = 3.15*MM

Aldo
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Modeling

« “Balanced” supramolecular complexes of the aldolase
tetramer were generated by the ClusPro server
(https://cluspro.bu.edu/publications.php), filtered against the
averaged SAXS curves derived from each decomposed peak

 The final SAXS curves were computed by the WAXSIS
server (http://waxsis.uni-goettingen.de/) and compared with
the averaged SAXS curves using the SAS NNLS module of
US-SOMO



Deconvoluted aldolase HPLC-SAXS data

< mG-Pk4 frames 133-141 averaged
Crystal tetramer (G) SAXS calculated profile

Norm. Res.
OANONAO®
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Brookes, E. et. al. [2016]
J. Appl. Cryst.




Deconvoluted aldolase HPLC-SAXS data

—
S
o
|

—— NNLS fit of ClusPro octamer models 8(1),14(J),25(K) (38:48:14) nyxro) = 0.380
1 l

A mG-Pk3 frames 97-110 averaged
ClusPro octamer best fitting model 17(H) nyxro= 0.450 -

Norm. Res.
dhONA®
Lalaleledlalsld

Rg [Ang:
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E
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Brookes, E. et. al. [2016]
J. Appl. Cryst.



1 0'7 — © mG-Pk2 frames 75-85 averaged 4
ClusPro dodecamer best fitting model 25(0) hyxro = 0.455
1 0'8 =4 —— NNLS fit of ClusPro models 9(N),10(L),13,25(0),27,29(M)
(16:22:5:?2:2:23) Nyxro= ?.395

Norm. Res.
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Brookes, E. et. al. [2016]
J. Appl. Cryst.
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US-SOMO: HPLC/SEC-SAXS

Brookes E., Perez J, Cardinali B, Profumo A., Vachette P & Rocco M. (2013)
J. Appl. Cryst. 46, 1823-1833

HPLC- : ‘ 000 L YR e - SEIEEEE
data bl it

Apply b.l. ussians
params to Cmin s onE =
all curves

Set of I(g) curves
for each Gaussian
peak




Thanks for listening

email us at
emre@biochem.uthscsa.edu  mattia.rocco@hsanmartino.it
or visit http.//somo.aucsolutions.com/
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