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De novo Protein folding
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Inputs

® Necessary:

® EASTA orimary FASTA primary ‘ PSIPRED secondary

sequence structure prediction

sequence

® Secondary structure \ /
rediction
P | | Fragment library

® Fragment library files files

® Options file

® Optional:

® Native structure
(PDB)

® Constraints file



Inputs: fragment library files
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Getting fragments: Robetta

® Online server for weme  http://robetta.bakerlab.org/

Target —T0513

fragment selection, = g
two simultaneous Ng i

Queue ] [ Submit
wer 62 residues [ 1T ] é

jobs per user :

[ Queue ] [ Submit ]

gt

[ Queue ][ Submit] [Queue ][ Submit] [Queue][Submit] [Qu
[ Register / Update ][ Docs / FAQs ][ Login ]

. RosettaBackrub Server
ver 39 residues RosettaAntibody Server

u
® Academic users only "= = s ot v Fgren s
on by Robetta in CASP-8 Rosetta Commons

. b 1
Foldit Please submit one job at a time
Rosetta@home

]
‘ n Required
e rn a Ive . pe r Registered Usermname: or Registered Email Address:

stephanie.j.hirsti@vanderb

Target Name:

script that is bl -

> 2LZM Seguence
ITKDEAEKLFNQDVDAAVRCILRNAKLKPVYDSLDAVRRCALINMVFQMCETCY

[ ] [ ] [ ]
[Queue ][ Submit] [Queue][Submit] [Queue][Submit] [Queue][ Submit] ACFTNSLRMLOOKRWDEAAVNLAKSRWYNOTPNRAKRVITTFRTCTWDAYKNL
— [ Register/ Update ][ Docs / FAQs ][ Login ]

Fragment Server Queue or Upload Fasta: | cwes fie | no file selected
0 Job(s) Queued
I I l a e ra g I I l e I l S p Usermame: Target: Host: pser) ( Cuar Search ——
u
) Page 1 2 3 4 5 & Optional

D Status Date (PST) Usemame Length Target Ho |dentifier:! 2LZM

n n
18162 Complete 02/10/11 10:48:48 AM  vjK 226 anceu dhcp12803615¢ Exclude Homoloques:
I S‘ l l S S e I I l e 18161 Complete 02/10/11 10:44:02 AM jamsmad 28 1GZLIEnd Man< el OO B
C 02/10/11 10:14:27 AM jamsmad = 22 1GZLShort titan

18160 Complete
18159 Complete 02/10/11 09:36:01 AM zwenthor 38 212v4 Farid-HP. Rosetta NMR (click links below for input format)
. 18158 Complete 02/10/11 09:15:17 AM zwenthor 41 1KV Farid-HP. Chemical Shifts: [ cwese fie ) no file selected
18157 Complete 02/10/11 09:11:09 AM zwenthor 41 1K1V Farid-HP. NOE Constraints: [ ceeose fie ) no file selected
u I 18156 Complete 02/10/11 08:31:07 AM jamsmad 26 1GZLFront titan Dinolar Constraints: [ Cresse fie ) no file selected
18155 Complete 02/10/11 08:30:07 AM jamsmad 26 1GZLAdd titan
18154 Complete 02/10/11 07:51:36 AM jamsmad 24 1GZLAdd titan —
18153 Complete 02/10/11 07:12:33 AM jamsmad 24 1GZLDel titan
18152 Complete 02/10/11 04:32:04 AM Orly Dym 441 PAN wisweb2-out.y
18151 Complete 02/09/11 08:03:47 PM maruti 56 GB1 142,14
18150 Complete 02/09/11 09:27:50 AM  drx 176 f 128.24
18149 Complete 02/09/11 08:35:47 AM  gise 126 Nav beta-2 exira 139.1]

18148 Complete 02/09/11 08:33:55 AM zwenthor 208 1EQG 120.1]




Options for AblnitioRelax

options.txt (1/2)

-in
-file
-native <native PDB file> # native PDB file (optional)
-fasta <primary sequence in FASTA format> # or command line: -in:file:fasta
-frag3 <3mer fragment file> # protein 3-residue fragments file
-frag9 <9mer fragment file> # protein 9-residue fragments file

-psipred_ss2 <PSIPRED secondary structure prediction file> # psipred ssZ2 secondary structure
definition file (required for -use_filters)

-broker
-setup <topology broker file> # topology broker file

-abinitio
-increase_cycles 10  # Increase the number of cycles at each stage in AbinitioRelax by this factor
-rg_reweight 0.5 # Reweight contribution of radius of gyration to total score by this factor

-rsd_wt_helix 0.5 # Reweight env, pair, and cb scores for helix residues by this factor
-rsd_wt_loop 0.5 # Reweight env, pair, and cb scores for loop residues by this factor

-relax # At the end of de novo folding, do a relax step
-use _filters true # Discontinues refinement if a filter fails
-relax
-fast # Type of relax protocol. This has been shown to be the best deal for speed and

robustness.




Options for AblnitioRelax

options.txt (2/2)

-run
-reinitialize_mover_for_each_job # Job distributor generates fresh copy of its mover
before each apply (once per job)

-protocol broker # run the topology broker protocol for de novo folding
-score
-find_neighbors_3dgrid # Use a 3D lookup table for doing neighbor calculations. For

spherical, well-distributed conformations
-evaluation
-rmsd <file to compute RMSD against> <column name> <file defining residues over which to compute RMSD>
# compute CA-RMSD for model comparing to native structure

-out
-output # use this to tell Rosetta you actually want output
-nstruct 1 # how many structures do you want to generate?
-file
-silent <silent output file> # full path to silent file output
-silent_struct_type binary # we want binary silent files
-scorefile <scorefile> # full path to scorefile
-overwrite # overwrite any existing output with the same name you may

have generated




Running AblnitioRelax
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Adding experimental data

options_cst.txt

-fold cst # use FoldConstraints protocol

-force minimize # minimize in FoldConstraints protocol
—-constraints

-cst file <file> # path to your cst file

-cst weight 4 # factor by which to multiply cst score

-cst fa file <file> # path to your cst file
-cst fa weight 4 # factor by which cst score multiplied by

-epr _distance # Use RosettaEPR knowledge-based potential
Constraint info Constraint Function info
<cst type> <atoml> <resl> <atom2> <res2> <cst func> <RosettaEPR> <Dcb> <weight> <bin>
AtomPair CB 32 CB 36 SPLINE EPR _DISTANCE 16.0 1.0 0.5
AtomPair CB 59 CB 74 SPLINE EPR _DISTANCE 19.0 1.0 0.5
AtomPair CB 62 CB 71 SPLINE EPR _DISTANCE 19.0 1.0 0.5

® Constraint type (AtomPair, Angle, etc.)

® Function type (Gaussian, spline, etc.)




Adding experimental data

GREMLIN.BAKERLAB.org Powered by OPENSEQ.org

Home Complexes PFAM New Projects Contact Us

Submit Sequence for Coevolution Analysis

Note, due to limited resources your submission may take forever to complete (Jobs Running: 47).

Email (Will only be used to send you notice of Completion/Error).

Job name

Starting Alignment must be in FASTA format. Alternatively, you may provide a single sequence in plain text or in FASTA format.
alignment

™

\ Choose File J No file chosen

NOTE: We treat your input as a "starting zlignment"” which is then enriched using HHblits. If Jackhmmer is selected only the first (or query)
sequence is used. [20 < query_length < 1000] contact us if you wish to submit a sequence larger than the limit.

NEW: We have a seperate submission page for protein-protein coevolution analysis.

Options

Generate MSA using: HHblits v Filter MSA GREMLIN
E-value:| TE-10 ¥ Iterations: 4 ¥ Coverage: /5 ¥ Remove gaps: | /5 ¥ prior: Vanilla v
« HHblits/Jackhmmer

© HHblits and Jackhmmer are methods used to generate the Multiple Sequence Alignment (MSA).
© <E-value/lterations> options are usad to control the diversity of MSA generation.
¢ To use your own alignment, without MSA enrichment, sat Iterations to 0.
» Filter MSA
© <Coverage> Filter MSA to remove sequences that don't cover at least (%6) of query.
© <Remove gaps> After coverage filter, remove positions in the alignment that have (%) gaps.
*« GREMLIN
only Vanilia works right now, other options are under construction.
Vanilla - Pure sequence basad analysis (no prior).
SS - Add Secondary Structure prior, based on PSIPRED predictions.
SVM - Add SVM-CON prior.
IEERIE | SUBMIT | ¥ List results for others to see.

UniProt Database Update: (HHblits: 2016_02) (Jackhmmer: 2016_04)
PDB Update: (HHsearch: pdb70_06Augls)




Running AblnitioRelax
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Evaluating model quality
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Evaluating model quality
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Conclusions and resources

Rosetta Ablnitio useful for small et [

protein structure prediction TS AR B R

Experimental data can improve gt 5 i

diction out b 7R e e L e
prediction outcomes pnany ot 10T,
ngn W ) _‘ij: I 1 v b , ,__T‘,:':_i
n (s 4 v A ~TT A A
Additional resources: d b s D rug o
e e s
» » » » W K e e '—‘L‘ ., ‘ ;‘ ('r"‘ﬁ;f.-
[4] Protein Structure Prediction Using Rosetta etV T A
P2 _;_ 1 ) Lk ' \ | - ‘ T;.;i:-.
By CaroL A. RoHL, CHARLIE E. M. Strauss, Kira M. S. Misura. and Tl R _ : ‘TJ'I-;‘;I
' ,. . Al e T sl s
DAviD BAKER J ' N i
Copyright 2004, Elsevier Inc. Frirey Y Sl gty R e w9
All nghts reserved. A e M : ) N
METHODS IN ENZYMOLOGY, VOL. 383 OOTE68THM $35.00 Lol e S Lt o S P T e, Fo g
r'\. '—\-t,r-‘f’-: ' -, —e [r'r_ )u_‘:—." et
‘._.,""‘"-':.‘:,,.-‘-r Foad ey G . ."-_,_-l."\-’l."'-}
WY o ot
Structure ft-—;'.;i,._ jm’ . v*:: )
g A ,’f"»"-j WA
. 27
T s o 4{"\1,
A, o 4 X -__.:"'.5}-'
T Nl . r :'T_,,}_

De Novo High-Resolution Protein Structure ot fhns P T LE
Determination from Sparse Spin-Labeling EPR Data TN i Y
Dgline il . ~ ' . )

p - I ~
- 5
Nathan Alexander,'® Marco Bortolus,? Ahmad Al-Mestarihi,’ Hassane Mchaourab,?? and Jens Meiler'>* "'r-.; A sy ,"r‘J"-»;‘-'-,"AT.,_ < ?‘L:E'
1Department of Chemistry v 1 ] y A4 ,:-‘::-
2Department of Molecular Physiology and Biophysics Ay 2 KN N N )"!'
b R P | > 4 -~ L
3Center for Structural Biology i | X N, il ¥ ol

Vanderbilt University, Nashville, TN 37212, USA

*Correspondence: jens.meiler@vanderbilt.edu
DOI 10.1016/].str.2007.11.015




