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ambimeter The following sections shortly describe the method in MONSA, usage in dialog mode as well as the required input and the produced output files.
anisometry
autorg MONSA implements the algorithm described by:
average
bodies D.Svergun (1999). Restoring low resolution structure of biological from solution scattering usine simulated annealing Biophys. J.. 76, 2879-2886
bunch
coral Svergun. Nierhaus, K.H. (2000) A map of protein-rRNA distribution in the 70S Escherichia coli ribosome. J. Biol. Chem. 39.
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arysol3 The users are referred to these papers for details
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damlut Introduction
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damilt MONSA is an extended version of DAMMIN for multiphase bead modelling which allows one to fit simitaneously multiple curves (e.g. from X-ray and/or neutron contrast variation sefies).
dammif
dammin Running MONSA
damsel
damstart v
e MONSA reads in multiple data sets and information about the contrasts and volume fractions of the phases in a particle. The program can simutaneously fit data recorded at different instrumental settings and also with different radiations (e.. X-
Open Pages ® x rays and neutrons). The structure of the input data is therefore somewhat complicated
monsa

The program requires:

1. a MASTER fie (fle * msf) containing the gencral phase information and references to CONTROL file(s);
2. CONTROL fie(s) (* con) containing the smearing information for the given sefting, information about contrasts and references to DATA files (* dat);
3. DATA fles (*.dat), containing raw experimental data at differeat contrasts;
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Running atsas program - DAMMIN
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Administrator; CA\WINDOWS\system32\cmd.exe - dammin

C:\Users\blanchet\Documents\Presentations\tuto abinitio2020>dammin

RRES Ab inito shape determination by simulated REES
***  annealing using a single phase dummy atoms model ***
*%%  Win 9x/NT, UNIX/Linux/Mac release version 5.3 RFEA

dk ok

**%  pPlease reference: D.Svergun (1999). Biophys. J.  *** Mode: how much do you want to tune the
- , VR it - Fast (large beam, fast cool-down)

***  Copyright (c) ATSAS Team R

+xx  EMBL, Hamburg Outstation, 1999 - 2020 - Slow (smaller beads and slower cool-dow

Type dammin --help for batch mode use

====== DAMMIN started on 19-Jun-2022

16:40:20 Name of the gnom output file

Mode: <[F]»ast, [S]low, [J]ag, [K]eep,
[Elxpert ... i e e i < Fast »: E

Log file name . ... .. ... eeoeeeaeann.. < .log >: log tuto
Input data, GNOM output file name ...... < .out >: SASDA96
Project ddentifier ....... ... . i e : log_tuto
Enter project description .............. : Dammin tutorial
Initialized random seed as ..................... : 258628215133905284
Data set title

Maximum diameter of the particle ........ ... .. ... ....... : 4.800
Radius of gyration read ...... ... ... .. ... .o ... : 1.5088
Number of GNOM data points ....... .. ... . ................ : 815
Angular units in the input file:

A*pi*sin(theta)/lambda [1/angstrom] (1)

A*pi*sin(theta)/lambda [1/nm 1 (2) < 2 >

Angular units multiplied by ... ... . ... ... . .......... : 9.100

Dmax and Rg divided by .. ... .. ... i, : 9.100
Maximum s value [1/angstrom] ....... ... ... .. ... ....... : ©.2288 EMBL ::
Number of Shannon channels .. ... ... ... .. ................ : 3.496

Angular unit of the input file



Administrator; CA\WINDOWS\system32\cmd.exe - dammin

Number of GNOM data points
Angular units in the input file:
A*pi*sin(theta)/lambda [1/angstrom]
A*pi*sin(theta)/lambda [1/nm
Angular units multiplied by
Dmax and Rg divided by
Maximum s value [1/angstrom]
MNumber of Shannon channels
Portion of the curve to be fitted
Number of knots in the curve to fit ...
Constant subtraction procedure. Enter
Positive number: value to be subtracted, OR
Megatiwp number: to skip subtraction , DR
~ automatic subtraction

RE] Conatant subtraction procedure hPlpde B33
Maximum order of harmonics

Initial DAM: type S for sphere [default]

E for ellipsoid, C for cylinder, P for patallplpplppd

or start file name < .pdb >:

Symmetry: P1...19 or Pn2 (n=1,..,12
or P23 or P432 or PICO
Sphere diameter [Angstrom]
Packing radius of dummy atoms
Radius of the sphere generated

g DF dummv atoms

(p cth pattlcl bhﬂpP
nknown

RadlU% o+ 1at coordlnatlon sphere ..
Minimum number of contacts

Maximum number of contacts
Looseness penalty weight

Input curve (unit, portion to be fitted, etc...)

Model (search volume, symmetry, bead size

EMBL ::



Administrator; CAWINDOWS\system32\cmd.exe - dammin

Sphere diameter [Angstrom]

Packing radius of dummy atoms
Radius of the sphere generated
Mumber of dummy atoms

Mumber of equivalent positions
Expected particle shape: <P>rolate,
or <U>nknown 4 »:
Excluded volume per atom

Radius of 1st coordination sphere

Minimum number of contacts

Maximum number of contacts
Looseness penalty weight

Mo of non-solvent atoms

TInitial DAM lonseness
Disconnectivity penalty weight
Initial DAM # of graphs
Discontipuity wvalue .

Center of the initial DAM: 5 5 C
Peripheral penalty weight 2 5 : Penalty terms
Peripheral penalty value .. : 5

Fixing thresholds Los and Rf

Randomize the structure [ Y /

Mo of non-solvent atoms

Randomized DAM looseness

Randomized DAM # of graphs

Discontiguity value

Randomized peripheral penalty value

Initial DAM shape anisometry

Initial DAM non-prolateness

Initial DAM non-oblateness

Jeight: 8=5"2, 1=Emphas.s-: 2=log .... >z

*** Porod weight with emphasis at low s : EMBL ::
Initial scale factor < 1.305¢ >:




non-oblatene
g 2, 1=Empha5.5
Porod weight with emphasis at low

Initial scale factor

Fix the scale factor [ Y /

Initial R™2 factor

Initial R factor

Initial penalty

Initial f

Tuning the annealing parame
Variation of the target function

CPU per function call, seconds
Initial annealing temperature
Annealing schedule factor
# of independent atoms to modify
Max # of iterations at each T
Max # of successes at each T ..
Min # of succe to continue
of annealing steps

\1mu1ated anneallncr procpdurp started

|
o =

© M

@ M ® WL

HZlJ

©8.5901

Simulated annealing

Xii = Xinod

A= fXpoad — FXipi) <0

Random
Starting Modification of  SSEELEIEEL:
structure: X one bead structure: X;,o4

Repeat. B - B
after M "successful’ A= f(Xmoa) = f(Kini) > 0
modifications, decrease the With a probability of &4

temperature. Xn = Kopos

Stop when function can not be

minimized after N modification. x.,. Xo EMBL 1

Simulated annealing parameters
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DAMMIF command line

Administrator: C\WINDOWS\system32\cmd.exe - O X

\blanchet

° For a” atsaS _ ge: dammif [0
program Use - rapid ab-initio shape determination in small-angle scattering
he lp |n Command Known Arguments:

. . GNOMFILE NOM output file with the data to fit
line to see available
. Known Options:
Opt|0ns -h, --help Print usage information and exit
ic Print version information and exit

Reduce osity level
INT> Set the d for the random number gen
-c, --chained enable building of

-u, i JNIT: ANGSTROM, NA TRE or
the PREFIX to prepend to any output filename (default: dammif)
Particle anisometry (Oblate/Prolate)
Expected particle shape (default: use classifier)
Particle symmet
one of: FAST, SLOW, INTERACTIVE (default: interactive)
omit output of solvent in PREFIX-@.pdb
--constant=< constant to subtract, @ to disable constant subtraction (automatic if undefined)
--max-bead-count= LUEmaximum number of beads in search space (unlimited if undefined)

Mandatory arguments to long options are mandatory for short options too.
Report bugs to <atsas@embl-hamburg.de>.

C:\Users\blanchet\Documents\Presentations\tuto _abinitio2020>

dammif lys.out --mode=slow --prefix lysl EMBL

°



windows

dammif
dammif
dammif
dammif
dammif
dammif
dammif
dammif
dammif

dammif

.out
.out
.out
.out
.out
.out
.out
.out
.out

.out

—-—-mode=slow
—-—-mode=slow
—--mode=slow
—--mode=slow
—--mode=slow
—--mode=slow
—--mode=slow
—--mode=slow
—--mode=slow

--mode=slow

--prefix
--prefix
--prefix
-—-prefix
--prefix
--prefix
--prefix
--prefix
-—-prefix

--prefix

lysl
lys2
lys3
lys4
1lys5
lys6
lys7
1ys8
lys9
1lys10

EMBL i




On linux/macOS

for 1 in ‘segl 10' ; do
dammif --prefix=lys-$i --mode=slow lys.out;

done

EMBL iiii



Filter model

Filter

(damfilt)

Average ‘ Compute refined rerliJ:Sd
< search volume Refined model

10-20 ab (damaver) model
initio models Superpose [EEEL, (DAMMIN)

(DAMMIN — models
DAMMIF) (DAMSUP)

Most typical model

EMBL iii




DAMMIF fits

Iy01-01.fir (data)
Iy01-01.fir (fit)
Iy01-02.fir (fit)
Iy01-03.fir (fit)
Iy01-04.fir (fit)
Iy01-05.fir (fit)
Iy01-06.fir (fit)
Iy01-07.fir (fit)
Iy01-08.fir (fit)
Iy01-09.fir (fit)
Iy01-10.fir (fit)




DAMAVER fit

+ lyzexp.dat (data)

L damaver.dat (data)




DAMFILT fit

+ lyzexp.dat (data)
damfilt.dat (data)
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DAMMIN fit

[ e + Iy01.fir (data)
T IyO1.fir (fit)
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Using Primus
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Atsas online
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ATSAS online

Create an account
Change password
Forqol your password?

As 3 courtesy to other users please do not submit more than 100 jobs at a time.

The following services are available for registered users:

DAMMIN - ab initio shape determination by simulated annealing using a bead model

DAMMIF - rapid ab imitio bead model shape determmnation

GASBOR - ab iniio reconstruction of protein structure by a chan-like ensemble of dummy residues
MONSA - muttiphase ab initio modeling

AMBIME TER - ambiguty estimate of 30 reconstruction from a SAXS profile

SASRES of 30 ofa

CRYSOL - evaluation of X-ray sokition scattering curves from atomic models

CORAL - modeling of complexes made by multidomain proteins

SASREF - modelling of mullisubunit complexes from contrast variation and X-ray data

Utility for generation of a contact condibons file to be used in SASREF @ 0 offine

SREFLEX - flexible refinement of high-resolution models based on SAXS and normal mode analysis

EOM - Ensemble Optimisation Method (for fiexible proteins)
DANESSA - Automated data analysis system (alpha version)
My Projects - List of your recent projects (to checkire-run/report a problem)

Questions and feedback

Queue status
668816 cd25_140.cnd atsas-online 508:31:1 Running ~
668947 ed25_10.cmd atsas-online 506:19:5 Running

671222 T02.cmd atsas-online 312:01:5 Running v




DAMMIN

DAMMIN online

Project description

GNOM file (* out)

Angular units

Symmetry
Anisometry

Mode

MONSA online

MONSA wil quess the u

The volumes for each phase can be eeter s i A7 or sl s (orky relative values are impartant)

Project description

o ncke thal only Pt 1000 dala points wil be taken fro

% of the exper

Blological
Small Angle Scattering H

fine > DAMMIN

The st § characters in B4 dascription will be used o generate the projedt dentiie:

Browse... | No file selected
| 1/nm | s = 4nsin(eyA
| P1 (no symmetry) v
| Unknown v

\ Slow (fine, smaller beads)

SUBMIT

MONSA

Biological
Small Angle Scattering

mental data fhe.

ool ot (A or reri 1) To be ale skle you ¢an provide the data in A1

Overal symenetry

Sawrch voima

Oeipsoid

Sphere radius (Dpuas?) A

Hambes of curves (2

Mambes o phases (2

Phase voume g [A]  Connectnity Tips

1 [0 10| interconnected protein

2 |10 10| [iterconnected | [protein

Dot Espenmental Experiment 020 roct Prosence’ Perd1  Gorrl Presence? Pend? G
1 Browse... | Mo file sebected. Xeray [ ] 00 00 O 0.0
2 Browse...  No file sehected Xeray 0.0 oo oo O 0.0
Reset || SUBMIT

e

P1 (o symmetry)

EMBL

DAMMIF

Biological
Small Angle Scattering h. s

Home > Web serv oniine > DAMMIF

DAMMIF online
Project description
The 8rst8 characlers inthe dascripton will bs used 1o generate e project idenier.
GNOM file (* out) Browse... | No file selected.
Angular unis [1/nm |5 = dnsin(BYA
Symmetry | P1 (no symmetry)
Anisometry | Unknown
Run DAMMIF 5 ~|times

ambimeter online

Project description

GNOM file (* out)

[ Run Clustering and Resolution Assessment Aigorithms (postprocessing)

SUBMIT

AMBIMETER

Biological
Small Angle Scattering

s

The first 8 characters in the description will be used to generate the project identifier

No file selected.

GASBOR

Small Angle Scattering lh s

GASBOR online

Use GASBOR only for proteins not bigger than 650 kDa. In other cases please use DAMMIN or DAMMIE

Project description
The first 8 characters in he descriplion will be used1o generate he project identifer

GNOM file (*.out) Browse... | Mo file selected.

Angular units 1/nm | s = amsin(@ya
Symmetry P1 (no symmetry) v
Anisometry Unknown v]

Number of dummy residues
in asymmeiric part

Mode

@® Reciprocal space (fit I(s), slower)
Q) Real space (it p{r), faster)
O Fit to oligomer-monomer mixture

SUBMIT

SASRES

Biological
Small Angle Scattering i s

EMBL !

Home

SASRES online

Project description

The first 8 characters in the description wil be used to generate the project identiéer

SAS-based Ab initio models
in a single file (.z1p)
Ab initio model type

Browse... No file selected.

® Boad models O Dummy residue models
Test examplo: Ab initio bead modals of lysozyme ® No O Yes

Reset SUBMIT
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