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1 Introduction

This manual describes the KNIME workflow of RNA structural analysis, which was
developed at the Molecular Profiling Research Center for Drug Discovery (molprof),

Advanced Industrial Science and Technology (AIST), Tokyo, JAPAN.

For installation of the workflow combination type, please refer to the installation

manual available at the Life Science Database Integration website.

The Active workflows run on the KNIME platform.
Please refer to the KNIME site for details about KNIME.
This manual explains how the user can use the workflows of RNA structural

analysis.

KNIME: http!/www.knime.org/
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2 About the workflow of RNA related analysis

2-1 Active workflow combination type list

No. Active workflow Operating Explanation
combination type name system
1 RNA Tertiary Structure Windows 62 bit | Workflow that predicts
Workflow Linux 64 bit the 3D structure of RNA
MacOS molecules
2 RNA-RNA Interaction Windows 62 bit | Workflow that predicts
Workflow Linux 64 bit the 3D structure of
MacOS RNA-RNA interactions
3 RNA-Protein Interaction Windows 62 bit | Workflow that predicts
Workflow Linux 64 bit the 3D structure of
MacOS RNA-protein interactions
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3 Common rules

Common rules in all Active workflows are as follows.

1. Starting Active workflow
Users can download the KNIME package for the RNA structure prediction

workflow from the website

(http://togo.medals.jp/active_local_rna_prediction.eng.html). The workflow is

then shown and ready to use.
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3-1 Starting the RNA_Structure_Prediction Active workflow

2. Node

A node is an icon that is shown in a workflow screen as follows;

File Reader

kg
]

3-2 FASTA File Reader Node (as an example)

When a node is selected, the explanation of each node is displayed in the “Node

Description” column on the right of the KNIME screen.
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3. Node progress

Signals below a node indicate the progress status, as shown below.

3-3 Signal of node progress list

signal color color Progress message
@™ Red Preparing for execution
(=L Yellow Stand-by
= Green Complete
W Thick In progress
blue
eved queued | Queued

4. Node menu

A node menu is shown when right-clicking on a node, as shown below.

¥ Cenfigure...
Execute

Exe

cute and Open Views

Cancel

B Reset

= Edit Noede Name and Description...
#] New Workflow Annotation

@, View: name of first view
of

Cut

Copy
5 Paste
<4 Undo

Redo
¥ Delete

3-4-Node menu
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3-4-2 Node menu list

Menu command

Action

Note

Configure Various settings of a node. Another window is
started.
Execute Execute the node. The node cannot be

used unless the node

status is yellow.

Execute and Open Views

This is an active display for
the node that displays the
result window.

Execute a node.

The node cannot be
used unless the node

status is yellow.

Cancel Cancel the execution. The node cannot be
used unless the node
status is deep blue.

Reset The setting is reset. The node is active if

the node status is

green.

Edit Node Name and

Description...

Use to change the node name

or description.

Another window 1is

started.

New Workflow Annotation

Use to insert some comment.

The comment column

is displayed.

View : [viewer name]

Use to display results.

Another window 1s

started.

Cut The node and the comment, | —
etc. are cut.

Copy The node and the comment, | —
etc. are copied.

Paste The node and the comment, | —
etc., which are copied, are
pasted.

Undo Use to undo cut, copy or -
paste.

Redo Use to cancel the action -
undone.

Delete The node and the comment, | —

etc. are deleted.
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5. Execute all executable nodes
All the nodes can be executed simultaneously when all configurations of the
nodes are complete.
In that case, click on the icon at the top of the KNIME screen (shown below)
after selecting the node, which is a starting point. (Execute all executable nodes
(Shift+F7).)
©

3-5 Execute all executable nodes

6. Alert messages and error messages
If an alert or an error occur after a node is executed, a pop-up screen will appear
along with messages in the Console on the KNIME screen. Those should be
checked to resolve problems.

Examples of messages and measures include:

3-6 Alert messages (examples)

No Messages Cause and measures
1 Console: Cause:
WARN  FastaFileReader 0:2:1 The file 1s not specified.
failed to apply settings: Please specify | Measures:
a filename. Specify the file.
2 Pop up: Cause:
SOAP execution error. An error occurred when SOAP was
Please resubmit again later. executed.
Console: Measures:

ERROR CentroidFold_AIST Execute | Execute it again later.

failed: Error occurred.
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4 Usage of RNA Structural Prediction

The user can download combination types of RNA workflow packages
(AIST-knime packages) from the TOGO web site:
(http:/togo.medals.jp/active local rna prediction.eng.html).

After installation, workflows that predict RNA structures, RNA-RNA

interactions and protein-RNA complexes can be used.

Tertiary Stnctus
CASE Swiich
CASE Swikh CASE Swikh RASSIE_AIST dmolForkodelier
F.HJM Dt (End) o Fold_AIST Data RNAZOChechar AIST Data (Start) g
1 Y il w
> i -k R ol S 1) 'E
| EEr R rir - p -
LEDHCmasSearch o e
- Mexda 10 Neds 10
1 ﬂ Neria 85 Mo 15, Mocts 70 " il
CASE Switeh Fsseal AIST  JmolForkodalier
Plaase selact “Leval® feom “Pert Inchas® reasr
Hode 24 e the “Flow Viariables™ ab (Defasl satting) il -B
oot AIST ATV lrwer
i e s g of ~ Right ek the GASE Swich, and - -
P > > Configure-»Flow Varisbies »Por Indexslevel Nuka 72 Naxde T3
FostaFdeftnacer and Sparf_AIST nocies, Rw g bl Ul ﬂ
Fwspactively - AISTViewar
a Hode 28 MNodde 71
Node 50 Node B1 HimiView ,ﬂ
RISTViewsr
& - a
MNode 71
"

Mode 22

4 RNA Tertiary Structure prediction workflow

4.1 Preparation

Prepare RNA sequences in FASTA format for RNA and RNA-RNA interactions.

Preparation file

FASTA format file

Prepare an RNA sequence in FASTA format and a protein PDB file for the

protein-RNA interaction.

Preparation file

PDB format file

4.2 Node

There are various nodes in the RNA Structure Prediction Active Workflow.

The nodes are shown below and should be configured accordingly.

9
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4.2.1Node list

2% In the following list, “Y” indicates a node where the setting is necessary.

4.2.1-1 RNA_Structure_Prediction Active workflow node list

No | Node name Icon set | explanation
1 SetVariable SetVariable Y | Output port by
m2 specifying integer O,
1, or 2 in this node's
Node 75 Configure dialog.
2 Case Switch Variable CASE Switch The flow variables
variab:z(srm from the input port
.:v : are moved to exactly
Node 76 one active output
branch.
3 FastaFileReader FastaFileReader Y | The FASTA format
. . file is read.
Node 1
4 | LSDBCrossSearch LSDBCrossSearch LSDB cross-search is
,E executed.
a
Node 24
5 Sparql_AIST Sparql AIST Y | SPARQL searches for
. endpoint
(microfRNAdb)
Mode 85
6 SequenceSelector Selection of sequence

SequenceSelector
(Sl

@
Node 61

executed

Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved
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7 CentroidFold_AIST CentroidFold_AIST CentroidFold is
N . 8 executed.
L ]
Mode 15
8 IPknot_AIST IPknot AIST IPknot is executed.
> [ »
e
Node 28
9 RNAZDCheCkeI‘_AIST RNA2DChecker AIST RNAZDCheCkeI' iS
>0 executed.
a
Node 16
10 | RactIP_AIST RactlP_AIST RactIP is executed.
>
> 53 >
]
MNode 37
11 | RASSIE_AIST RASSIE is executed.
RASSIE_AIST
» iz »
e
MNode 18
12 | Rascal AIST Rascal_AIST Rascal is executed.
=
e
MNode 81
13 | fpocket2_AIST Execute fpocket2.
14 | PocketSelector PocketSelector Select a pocket from
e e the fpocket2 results.
a
Mode 78

Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved
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15 | FragmentSelector FragmentSelector Generate a PDB
e ATOM file that
® consists of the RNA
Mode 79 fragment selected by
the user.
16 | AutoDockVina_ AIST AutoDockVina_AIST Execute AutoDock
: > Vina.
L
Mode 81
17 | MergeTargetAndLigan MergeTargetAndLigand Merge receptor
d > S=p (protein) and ligand
- (RNA) file.
Mode 84
18 | DockingAnalyzer AIST DockingAnalyzer AIST Execute cluster
> [ analysis (k-means)
- and principal
Mode 82 component analysis
(PCA)
19 | Rebuild_AIST Rebuild_AIST Rebuild an RNA
L 2 ligand using a
- complete RNA
MNode 83 structure.
20 | MinMMCandidateSelec | MinMMCandidateSelector Selection of one
tor p i model for energy
® minimization.
Node 91
21 | MinMM_AIST MinMM_AIST Energy minimization
[T by using molecular
® mechanics.
Node 91
22 | AISTViewer The prediction result

AlSTViewer

Node 22

is displayed.
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23 | HtmlView

HtmiView

=

a
MNode B7

The prediction result

is displayed.

24 | JmolForModeller

JmolForModeller

a8
MNode 83

The tertiary
structure of the RNA
or protein is
displayed by using

Jmol.
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4.2.2 Node setting

422.1 SetVariable

A SetVariable node sets an active flow variable output port by specifying an
integer 0, 1, or 2 in this node's Configure dialog. Please specify “an active flow
variable output port” in the “Configure” display of the SetVariable node. An
active port number of 0 and 1 (2 is unavailable) corresponds to FastaFileReader

and Sparql_AIST nodes, respectively.

1) Select the SetVariable icon followed by right-clicking.

SetVariable

012
v

MNode 75

4.2.2.1-1 SetVariable icon

2) Select “Configure” from the display menu.
File

l/Options r Flow Variables rMemory Policy |
Specify an active flow variable output port (0:first; 1:second; 2:thirdy

Active flow variable ouput port number (nteger: 0 to 2 OE

| oK | | Apply | | Cancel | |§|

Select the Active port number O for FastaFileReader

or
File

Options | Flow Variables | Memory Policy |
Specify an active flow variable output port (X:first; L:second; Z:third)

Active flow variable ouput port number (nteger: 0 to 2 15

Sk | | Apply | | cancel | |§|

14
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Select the Active port number 1 for Sparql_AIST.

4222 Case Switch Variable

This node takes the flow variable 0 or 1 from SetVariable.

The parameter is controlled by the previous node.

4.2.2.3 FastaFileReader

An RNA sequence in FASTA format needs to be specified.

1) Select the FastaFileReader icon followed by right-clicking.
FastaFileReader
SRS
MNode 1

4.2.2.3-1 FastaFileReader icon

2) Select “Configure” from the display menu.

3) Select a file using “Browse” in the pop-up dialog.

Dialog - 0:1 - FastaFileReade [

File

Optionz | Memory Policy

Fasta Filz

Selected File:

| -

OK - Execute

4.2.2.3-2 FastaFileReader: Configure

Press “OK” after selecting a file.

15
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4.2.2.4 CentroidFold_AIST

CentroidFold predicts the secondary structure of RNA using generalized

centroid estimators.
Set an output directory and options.

1) Select the CentroidFold_AIST icon followed by right-clicking.

CentroidFold_AIST

2

a
Mods 15

4.2.2.4-1 CentroidFold_AIST icon
2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

Dialog - 0:33 - CentroidFold_AIST (Node 15) — = “
| File '

Parameters | Flow Variables | Memory Policy
Input type
Format
® Fasta () Clustalw’

Output
Selected Directory:

C¥ v Browse .

‘Weight of base pairs
Gamma: 272 v

Advanced
Other options

OK Apply Cancel

4.2.2.4-2 CentroidFold_AIST: Configure

16
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+ Output — Select Directory — Browse:
Select output directory for the calculated results.

* Options tab — Weight of base pairs — Gamma:
Change the parameter from the pull-down menu if necessary.
The default value is “272”.

+ Options tab — Advanced — Other options

Enter options if necessary.

4) Press “OK” when you have finished entering the required information in
the dialog fields.

Please refer to the following website for details about CentroidFold.

http://rtools.cbre.jp/

4.2.2.5 IPknot_AIST

IPknot predicts RNA secondary structures, including a wide range of

pseudoknots.
Set an output directory.

1) Select the IPknot_AIST icon followed by right-clicking.
IPknot_AIST

> [ »

a
MNode 28

4.2.2.5-1 IPknot_AIST Icon
2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

17
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Dialog - 0:12 - TIPknot_AIST (Node 26) =
File i

Options | Flow Variables | Memory Palicy

' Select Output Directory
Selected Directory:
C¥ v Browse..
Advanced
Options
OK Apply Cancel @)

4.2.2.5-2 TPknot_AIST: Configure

Press “OK” after completion.

The reference website for details about IPknot is

http://rtips.dna.bio.keio.ac.jp/ipknot/

4.2.2.6 RNA2Dchecker_ AIST

This node checks whether the RNA 2D structure is suitable for computing
tertiary structures by RASSIE and RASCAL. This makes a branch point to
perform the prediction efficiently by checking the complexity of the 2D structure.
Queries with simple 2D structures will be sent to RASSIE, whereas other
queries with complex 2D structures will be sent to Rascal. Queries without any

meaningful 2D structure will be aborted.

18
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1) Select the IPknot_AIST icon followed by right-clicking.

RNA2DChecker AIST

> Lo e

L |
Node 16

4.2.2.6-1 RNA2Dchecker AIST icon

2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

File

Parameters | Flow Variables | Memory Policy |

Input type
Format
® Fasta ) Clustalw

Qutput
Selected Directory:

jtmp |v|| Browse...

Weight of base pairs
Gamma: 22 [+

Advanced
Other options

QK | | Apply | | cancel | |§|

4.2.2.7 RASSIE_AIST

RASSIE performs rapid predictions of simple structures using fragment

structures derived from 2D structures.

Set an output directory.

1) Select the RASSIE_AIST icon followed by right-clicking.

19
Copyright (c) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved



RASSIE_AIST
» iz »

@
Mods 18

4.2.2.7-1 RASSIE_AIST icon

2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

Dialog - 0:34 - RASSIE_AIST (Node 18)  — O
| File '

Options | Flow Variables | Memory Policy
Select Output Directory
Selected Directory

C¥ v Browse..

Advanced
Options
[-q 100 -ins 100 -clst -outclst 10 -ins_chain

OK Apply Cancel (2)

4.2.2.7-2 RASSIE_AIST: Configure
Press “OK” after selecting.
Reference: Yamasaki, S., Nakamura, S. and Fukui, K. (2012) Prospects for

Tertiary Structure Prediction of RNA Based on Secondary Structure

Information, J Chem Inf Model, 52, 557-567.

4.2.2.8 Rascal AIST

In Rascal, single strand fragments that are three nucleotides in length are used
to solve complicated structures. This method also predicts tertiary structures of
RNA-RNA complexes using secondary structure information and a fragment

assembly algorithm.

20
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Set an output directory.

1) Select the Rascal_AIST icon followed by right-clicking.

Rascal AIST

il

L ]
Mode 81

4.2.2.8-1 Rascal_AIST icon

2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

File

| Options | Flow Variables | Memory Policy |

- Output

Selected Directory:

Sump ¥ || Browse..

Advanced

| Specify options |0'”""°"s

bpm File Uploader
Selected File:

x| Browse...

oK Apply Cancel Z
4.2.2.8-2 Rascal_AIST: Configure
Press “OK” after selecting.
Reference: Yamasaki, S., et al (2014) Tertiary Structure Prediction of

RNA-RNA Complexes Using a Secondary Structure and Fragment-Based
Method, J Chem Inf Model, 54, 672—682.

4.2.2.9 RactIP_AIST
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RactIP provides services for predicting RNA joint secondary structures under

general types of interactions, including kissing hairpins.
Set an output directory.

1) Select the RactIP_AIST icon followed by right-clicking.

RactlP_AIST
»
> E: >
a

MNode 37

4.2.2.9-1 RactIP_AIST icon
2) Select “Configure” from the display menu.

3) Select a directory using “Browse” in the pop-up dialog.

Dialog - 0:20 - RactIP_AIST (Node 37) - B -
| File '

Options | Flow Variables | Memory Policy

Iy
Selected Directory:
C¥ v Browse .
Advanced
Options
OK Apply Cancel @)

4.2.2.9-2 RactIP_AIST: Configure

Press “OK” after selecting.

The reference site for details about RactIP is

http://rtips.dna.bio.keio.ac.jp/ractip/

4.2.2.10 fpocket2 AIST
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This node executes fpocket2, which is a protein pocket (cavity) detection

algorithm based on Voronoi tessellation.

Set an output directory and options.

1) Right-click on the fpocket2 AIST node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.

File

Options | Flow Yariables I Memory Policy
~Select Qutput Directory

Selected Directory:

|C:.l'lr

~ Advanced option
Qptiohz

4.2.2.10-1 fpocket2_AIST: Configure

+ Options — Select Output Directory — Selected Directory:
Specify an output directory path in the text field or “Browse”.
+ Options — Advanced option — Options:

Specify execution options in the text field.
Click the “OK” button after setting the conditions.
Reference: Schmidtke P, Bidon-Chanal A, Luque FJ, Barril X (2011)

MDpocket: open-source cavity detection and characterization on molecular

dynamics trajectories, Broinformatics, 27, 3276-3285.

4.2.2.11 PocketSelector
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PocketSelector launches a viewer to select a pocket site. The user can select only

one pocket or interaction site on the viewer.

1) Select one of the coordinates.

Selact a row, then click SUBMIT button. | Submit Cancel

Pocket X-coordinate | Y-coordinate Z-coordinate
500 1850 6.063 14520
S0L [4.467 8310 11795
S0z [-1815 5809 |6.411
s03 0.930 |-20.067 4740

4.2.2.11-1 PocketSelector: Submission

2) Select “OK” to submit.

|y Confirm s

A
@ Selected rows will be set to an out-port. OK?

OK H Cancel |

4.2.2.12 FragmentSelector

This program selects fragments of RNA in a PDB formatted file.

Set start and end residue (base) numbers for generating a fragment RNA
ATOM file.

1) Right-click on the FragmentSelector node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.

24
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File

[‘Options | Flow Variables | Memory Policy |
r Fragment region ¢start residue (base) number’ < 'end residue (hase) number) ——

start residue ¢hase) number: OEl

end residue (hase) number OEl

[ cance ()

4.2.2.12-1 FragmentSelector: Configure
- Options — Fragment region — start residue (base) number:
Specify a start residue (base) number.
- Options — Fragment region — end residue (base) number:

Specify an end residue (base) number.

Click the “OK” button after setting the conditions.

4.2.2.13 AutoDockVina_AIST

Set XYZ coordinates and an output directory path.

1) Right-click on the AutoDockVina_AIST node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.
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File

Options | Flow Wariables I Memory Policy|
~ Docking types
() Blind Docking

(®) lse bindine site coordinates selected by the PocketSelector node

() Specify binding site coordinates in the input boxes below

x-coordinate y-coordinate z-coordinate

-~ Docking Box Size

(®) Use docking box sizes calculated by eBoxSize program

() Specify docking box sizes in the input boxes below

box zize x box zize v box zize z

FQutput
Selected Directory

|O:¥ W | Browse..

| | Cancel |

4.2.2.13-1 AutoDockVina_AIST: Configure

*+ Options — Docking Types:
There are three radial buttons: 1) Blind Docking, 2) Use binding site
coordinates selected by the PocketSelector node and 3) Specify binding site

coordinates in the input boxes below. The default setting is 2).

*+ Options — Docking Box Size:
There are two radial buttons: 1) Use docking box sizes calculated by the
eBoxSize program and 2) Specify docking box sizes in the input boxes below.

The default setting is 1).

+ Options — Output — Selected Directory:

Specify an output directory path in the textbox or “Browse”.

Click the “OK” button after setting the conditions.
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Reference: Trott O, Olson AJ (2010) Software news and update AutoDock Vina:
Improving the speed and accuracy of docking with a new scoring function,

efficient optimization, and multithreading, o Comput Chem, 31, 455-461.

4.2.2.14  DockingAnalyzer AIST

This program analyzes ligand-receptor docking structures using PCA and

k-means clustering methods.

Set an output directory path.

1) Right-click on the node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.

File

J\_biniuns |" Flow Variables | Memory Policy ‘
Output
Selected Directory:

‘ftmp Ivi ‘ Browse...

Number of clusters
clusters (min:l, max 4): | 4f—

\ oK } Apply || Cancel [©)

4.2.2.14-1 DockingAnalyzer_AIST: Configure

+ Options — Output — Selected Directory:

Specify an output directory path in the textbox or “Browse”.

3) Set the number of clusters for k-means.

Click the “OK” button after setting the conditions.

4.2.2.15 Rebuild_AIST
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This program rebuilds ligand (RNA) structure models using their fragments

and an original structure
Set an output directory path.
1) Right-click on the node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.

| Options Flow Variables | Memaory Policy |

Qutput
Selected Directory:
[
“rtmp ‘v‘ ‘ Browse...
(0]¢ Apply Cancel ?)

4.2.2.15-1 Rebuild_AIST: Configure

+ Options — Output — Selected Directory:

Specify an output directory path in the textbox or “Browse”.

Click the “OK” button after setting the conditions.

42216 MinMM_AIST

This program performs energy minimizations using molecular mechanics. If
the user connects Rebuild to DockingAnalyzer via flow variables ports (red
ports), this program does not open the pop-up window because candidates are

already selected for each cluster by DockingAnalyzer, and this is followed by
MinMM.

Set an output directory path.
1) Right-click on the node and specify “Configure”.

2) Open the below pop-up window and set execution conditions.
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J{' Options | Flow Variables | Memory Policy \
Output
Selected Directory:
l,flmp ‘vH Browse...
oK | Apply || cancel 6)

4.2.2.16-1 MinMM_AIST: Configure

+ Options — Output — Selected Directory:

Specify an output directory path in the textbox or “Browse”.

Click the “OK” button after setting the conditions.
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Examples for Execution and Result Viewing

The user can download the combination types of RNA workflow packages (AIST-knime
packages) from the ToGo-WTF website:

(http://togo.medals.jp/active local rna_prediction.eng.html).

After installation, the workflow of RNA Tertiary Structure Prediction, which performs
RNA 3D structure and RNA-RNA/protein interaction predictions, can be used. The

configuration of all nodes is initially set to default values for typical calculations.

5.1 Prediction of Tertiary Structures

Tentlary Sructure
CASE Swith

CASE Swash MASSE AST  imcioriicdeser
it C;Emc-mumm Dot Sirty [ ASOCRker AIET Dt (Shar) = "E
CASE Switch ~
E»: L o ?E L L E
'l = = = " '
" - ~ N 18 Noete 19
M 10 Mk 18 N 17
AT Viewer AISTViewer AMETViewss . Finsoal AIST JmoiSoriiodelier
B a a - A
B
Wioncl ANT K Viewnioh 74 Hooe 71 hacle 22 Mo 72 Node 73
DockisgAnaiyzer AIST maiForllogeiar
I
s -
- =
Nooe &2 Hooe B8
Fekulle_AIST Il AIST maiForllodsiar
.
RS B g
= = -
[ M 13 Nt 00
=—a B
- = = = =
Mot 76 Hede 78 Bt 47 Mtk 14 M 05 Nee 0

5.1 Prediction of 3D RNA structures

5.1.1Prediction of Tertiary Structures using the ReadFastaReader node

Tersary Struclue
CASE Swikch Fiteh CASE Swilch GASE Switch GASE Switch Foriiodel
Varlable (Start) Fastall ) _AIST _AIST  Dota (Start) RASSIE_AIST  Jmol et
SetVariable - " - .- " - ,.E
» -‘FJ: & g"’.‘r e -."": e F:': s
] L L
L . - L -
Node 1 LEDBCrossBenrch MNoda 18 Noda 18
Noda 61 Mada 85 Noda 15 Noda 70 Hoda 16 Noda 17 Mt ANT  dmaieriiedeter
Nods 60 -
Plaage specily "an nctive llow vanabie L ‘g .E
oulpull por” in "Conligure” display of the Node 24 - -
SelVariable nodde. Active port number 0 Spargl AIST  SequenceSeleclor IPknol AIST  HimiView Noda 72 Meetn 72
and 1 {2 is unavailable) comespond 1o (AISTVieune A1ETViewne
FastaFiloR aadsr and Spargl_AIST nades, ] e v iw -E
respacthvely.
L . = - -
Nada 801 MNoda 81 Mada 28 Noda 88 Hoda 74 -
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http://togo.medals.jp/active_local_rna_prediction.eng.html

1) SetVariable = 0 for ReadFastReader.

File

l/Opl_iuns |/ Flow VYariables |/Memunf Policy |
Specify an active flow variable output port (D:first; 1:second; 2:third)

Active flow variable ouput port number (nteger: 0 to 2 lE

[ OK l l Apply ] [ Cancel l

2) Set a FASTA file for ReadFastReader by selecting “Configure®.
FASTA file example:
>1CQ5
GGCGUUUACCAGGUCAGGUCCGGAAGGAAGCAGCCAAGGCGCC

Example of an RNA sequence:

http://togo.medals.jp/active_local_rna_prediction.html

File

l/ Options r Flow Variables r Memory Policy |
Fasta File
Selected File:
|ftmp,.fRA55IE1cq5.fa |v‘ | Erowse...

oK l [ Apply ] [ Cancel l

3) Click the CASE Switch Data (Start) node.
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Fo
I |
i

5.1.1-1 Execute selected and executable nodes (F7)

The workflow can be stopped at the CASE Switch Data (Start) node and the

RASSIE_AIST node is automatically selected for this computation by

Tertiary Structure
CASE Switch
. GASE Switch CASE Switsh RASSIE AIST  JmolForiiodeller
FastaFileRead: RNA2D Checker_AIST Data (Star =
= wtraial Data(End)  CentroidFold AIST  Data (Start) & e i :n Tk
CASE Switch 2 8 . — Wi N {5 hE
SetVariable  yoiable (Star g 4 g HE = -
™ — LSDBCrossSearch Nods 18 Nade 19
-3
- Node 1 ,E Node 85 Node 16 Noda 70 Node 16 Node 17
Rascal AIST  JmolForModsller
L Node 24 - 'E
o - £
Speral AIST SequenceSelecicr IPknot AIST HtmiView AISTViewer  AISTViewer Al TViewer
P
o
e, g -a -a Nem e

M »E

Node28  Node®  Mode71 Noda 71 Node 22

Node 80 Nz 81

In RASSIE, the fragment structures based on 2D structures are used to predict
simple structures rapidly. For this example (PDB ID: 1CQ5), it may take 3-5

minutes. In Rascal, single strand fragments that are three nucleotides in length

are used to solve complex structures.

4) Execute RASSIE and JmolForModeller nodes.

5) JmolForModeller

Results of RASSIE_AIST can be viewed as a 3D structure in JMOL by
JdmolForModeller.

Please refer to the following website for details about Jmol:

http://jmol.sourceforge.net/
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http://jmol.sourceforge.net/

File
Results
RMA 3D:
® Model 1
! Model 2
' Model 3
Model 4
! Model 5
Model 6
! Model 7 |
) Model 8 |

) Model 9
! Model 10 |

Execute Jmol

5.1.1-2 JmolForModeller —Predicted 3D RNA structure

6) AISTViewer

The results of CentroidFold_AIST can be viewed as CentroidFold results by
AISTViewer.
A pop-up window appears by clicking the secondary structure predicted in

another window.
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Eile
URL: file:ftmpf2016-04-20/14-18-

CentroidFold Results

g

F

r"-‘i‘
- 4
1005

5.1.1-3 AISTViewer — CentroidFold results

7) HTMLViewer

The results of IPknot_AIST can be viewed by HtmlViewer.

File
URL: file: ftmpf20le-04-20f14-19-20-0

=1C05
GOCGUUUACCAGGUCAGEUCCGGAAGEAAGCAGCCAAGGCGCC

Ed AU G R O A B B PR R BT )

5.1.1-4 HTMLViewer — IPknot results

Reference: Yamasaki, S., Nakamura, S. and Fukui, K. (2012) Prospects for
Tertiary Structure Prediction of RNA Based on Secondary Structure

Information, J Chem Inf Model, 52, 557-5617.
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5.1.2 Prediction of Tertiary Structures using the Spargl_AIST node

Testiary Structure
CASE Switsh CASE Swilch CASE Switch CASE Switch
prhnry FastaFilsReader pisien  AIST AST RASSIE_AIST  JmolForModeller
SetVariable a
. 025! 1&':' E"‘.’» e D‘:-E e b"."‘E rlis» E
L L .
- - a - -
Node 1 LEQBGrowsSemch Moda 18 Node 18
Mordo 8 MNoda 68 e 18 Nede 70 Node 18 Neede 17 esesl AIST  JemoiFarkiedelier
Node 88 -
Plaass speciy “an active llow varisbls - g 'E
cutpu port” in “Corfigune displiy o the e 24 - .
SelVariabis nocs. Active pert numbar 0 Spargl AIST SequenceSelecior IPknot_AIST  Hitm(View Moda 72 Naoda 73
and 1 {2 is unavailable) comespand 1o AlSTViewer AISTViewar
FastaFilei eacer and Sparg_AIST nades, ﬂ:» TS S il n.E
s pactivaly
- = . - -
Nod 80 Node 81 Nexde 26 Nodde 88 Neca 71 [ruree

1) SetVariable = 1 for Sparql AIST.

File

[f'()ptinns r Flow VYariables |/I‘u1emnnf Policy |
rSpecify an active flow variable output port (&:first; L:second; Z:third)

Active flow variable ouput port number (nteger: 0 to 2 15

oK l [ Apply ] [ Cancel l

2) Configure for Sparql AIST.

We provide a sparql endpoint for the KNIME workflow. For the prediction of
RNA structures, the endpoint is set to fRNAdb, which is based on
http://dbarchive.biosciencedbc.jp/jp/frnadb/desc.html.
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File

Options | Advanced | Flow Variables | Memory Policy |
“Output Directory

Selected Directory:

|| |' ‘ | Browse... ‘

SPARQL
[ SEVENS int: [fitp: / jardf. medals. jp/ openrdf-sesarne repositories, sey
[v] fRNAdD i \mm Jfrardf. medals. Jpfnpenrdf—sasame[repns\(nr\as[sml
[JUNIPROT i |hlm Fitgrdf.medals. jp[npenrdf—sesama/repns\tnrias[uﬂ
[]PDE int: [p: £/ polb. hio2rof.org/sparal ]
[ KEGG - pathway int: [ntto://kega. bio2 rof. org/ sparal |

SPARQL search conditions
Taxon ot available forUNIPRODY [ |
Keyword ,7
Minimum sequence length [50_ |
Maximum sequence length [100 |
Resolution (for PDB) [2.5 |
Pathway (for KEGG- pathway) ’7

~Output format

Output format (FASTA' for 'SequenceSelector nod...
[ @ FASTA ) Tab-delimited w

[ OK l [ Apply l [ Cancel

3) SequenceSelector Node.

Select a row and click “Submit” to obtain FASTA data from the fRNAdb

endpoint.

alact a row, than click SUBMIT button | Submit | cancal
o [ Descrigtian Sequence
mancoding regio
Piweinteractng HMA (pIRNA]
P\ IntArACTng AN (DIRMA)
IEUGEALE
ICCAGLIAC
W
fer ANA (TRN
nteracteg A
AUUUUGASUCUU0NIE
FROO00SE THutatie [
FRDO0DSS lzenall nuclealar AMA | snoHMA] 2186
FROGODSE Piwrinteractng AA (pElA|
FROOOOS1 frangrer RHA [RNA), TTC [0 -

For this example, FR000004 is selected for further calculations. The structure
prediction is difficult for this example and takes time. The computation

required for this example may be considered to be close to our system limit.

4) Click the CASE Switch Data (Start) node.

o

5.1.2-1 Execute selected and executable nodes (F7)
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The workflow can be stopped at the CASE Switch Data (Start) node and the
Rascal_AIST node is automatically selected for this computation by
RNA2Dchecker. In RASSIE, the fragment structures derived from 2D
structures are used to predict simple structures rapidly. In Rascal, single strand
fragments that are three nucleotides in length are used to solve complex
structures. There are essentially no experimental tertiary structure examples
available for structures with long chain loop structures and single-strands.
Thus, in principle, RASSIE cannot predict these tertiary structures. For such
targets, tertiary structure prediction is performed by Rascal. For this example

(FR000004), it may take about two hours. During execution, check the status of

the node (“in progress”) and do not close KNIME before the status reads
“Complete”.

5) Execute RASSIE and JmolForModeller nodes.

6) JmolForModeller

Results of RASSIE_AIST can be viewed as a 3D structure in JMOL by using

JmolForModeller.

File
Results
Rascal:
i® Model 1
) Maodel 2
) Model 3

Exacute Jmol
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5.1.2-2 JmolForModeller —Predicted 3D RNA structure

7) AISTViewer
The results of CentroidFold_AIST can be viewed as CentroidFold results by

AISTViewer.

A pop-up window appears by clicking on the secondary structure predicted.

CentroidFold Results

3
S - -
L oamd gl
H.}.I:.'ﬁ
% )
FROOOOD tran

gfer BMA (tRM
Ay CCa (TS

5.1.2-3 AISTViewer — CentroidFold results

8) HtmlView

38
Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved



The results of IPknot_AIST can be viewed by HtmlViewer.
The results of Raccess_AIST can be viewed as text by HtmlView.

File

| URL: file:ftmp/2016-04-20/18-11-15-0.9628010742 19173 fipknot. out

=FROGEGG4 transfer FMA (tRMA}, CCA (Trp W) Tryptophan
AGGUCAGUAGUICCAACGEUAGAACGACAGUCUCC AR LACUGLAUGCUGGGEEUUCGAAUCCCUCCUGACCUG
ERAR QSN R B B S AR N A4 PRI PN,

5.1.2-3 HtmlViewer — CentroidFold results

Reference: Yamasaki, S., et al (2014) Tertiary Structure Prediction of RNA-RNA

Complexes Using a Secondary Structure and Fragment-Based Method, J Chem Inf
Model, 54, 672—-682.

5.2 Prediction of RNA-RNA interactions

RMNA-RMNA interaction

FastaFileReader

RactlP_AIST Rascal AIST JmolForModeller
£ »

_'_E:": i =E

a a [ ]
Node 35 Node 37 Node 43 Node 44

FastaFileReader HtmIView

3 E-

[ ]
Node 36 Node 38

LSDBCrossSearch

a
Node 42

5.2 Prediction of RNA-RNA interactions
1) Set a FASTA file for each ReadFastReader by selecting “Configure”.

FASTA file example:
>1XP7:A | PDBID | CHAIN | SEQUENCE
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CUUGCUGAAGUGCACACAGCAAG
File

l/Dptiuns |/ Flow Yariables |/ Memory Policy |
- Fasta File
Selected File:

|jtmpf 1xp7_afasta | b | | Erowse...

oK l [ Apply l [ Cancel l

2) Set a FASTA file for ReadFastReader by selecting “Configure”.
FASTA file example:
>1XP7:B| PDBID | CHAIN | SEQUENCE

CUUGCUGAAGUGCACACAGCAAG

Example of an RNA sequence:

http://togo.medals.jp/active_local_rna_prediction.html

File

[rﬂptiuns r Flow Yariables rMemury Policy

~Fasta File
Selected File:

fimpf1xp7_bh.fasta - Erowse...

oK l [ Apply l [ Cancel l
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3) Click the RactIP_AIST node.

Fo
I |
¥

5.2-1 Execute selected and executable nodes (F'7)

4) Execute Rascal and JmolForModeller nodes.

5) JmolForModeller

Results of RASSIE_AIST can be viewed as a 3D structure in JMOL by
JdmolForModeller.

Please refer to the following website for details about Jmol:

http://jmol.sourceforge.net/

File

Results

Rascal:
@ Model 1

) Model 2
) Model 2

Execute Jmol
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http://jmol.sourceforge.net/

5.2-2 JmolForModeller —Predicted 3D RNA structure

6) HTMLViewer

The results of IPknot_AIST can be viewed by HtmlViewer.

File

UBL: ffile:ftmp/2016-04-20/21-32-54-0.2013639638269254%

GLPK Simplex Optimizer, wd.51

188 rows, 32 columns, 271 non-zeros

* 0: obj = 0.000000000e+00 infeas
* 26: obj = 1.075252366e+01 infeas
OFTIMAL SOLUTION FOUND

GLPK Integer Optimizer, w4.51

188 rows, 32 columns, 271 non-zeros

32 integer variables, all of which are binary
Integer optimization begins...

0. 000e+00 (Q)
0. 000e+00 (Q)

+ 26: mip = not found yet == +inf iL;oal
+ 26 mEre= 1,073252386e401 <= 1, 075252366e+01 0.0% (1; 0
+ 26: mip = 1,075252366e+0l == tree is empty  0.0% (3; 1]

INTEGER OPTIMAL SOLUTION FOUND
=1¥P7 1 4| PDBID | CHAIM| SEQUENCE
CUUGCUGAAGUGCACACAGCAAG
COeCect. . T 23300

=3agy

GGAGGUGCUCCGALAGGAACLICCA
USSR NRASTRIS D ) P )

5.2-2 HtmlIViewer — IPknot results
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Reference: Yamasaki, S., et al (2014) Tertiary Structure Prediction of
RNA-RNA Complexes Using a Secondary Structure and Fragment-Based
Method, J Chem Inf Model, 54, 672—682.

5.3 Prediction of Protein-RNA interactions

FNA-Protsin Docking
PdbFilsAsader ket2 AIST Poc ketSalactor
fpoakets,| AutaDockVina AIST IIHN'&AMI.M_IISI dmglForModaller
e e = =
- L] - = ,; =
™ " Wayian MNade &1 Mocke B2 Nexio B8
A molForModelier H-h;lld_lﬂ‘l' |_AIST
= T
L] L] | L]
Node B0 Node 83 Node 89 Node 80
PdbFilefeadar FragmentSelecior HimView g AndLigand
i - - e @ =
- - L] L] - -
HNode 78 Mode 78 Node 87 Node 84 Node 85 Noda BB

1) Set a PDB file for PdbFileReader by selecting “Configure”.

Select a protein PDB file.

RNA-Protein Docking

PdbFileReader fpocket2 AIST PocketSelector
:p ES >

L] & L]
Node 75 Node 77 Node 78

Dialog - 0:75 - PdbFileReader x

File

Options | Flow Variables | Memory Policy
PDB File
Selected File:

[flmpfpmuin.pdb Jv i! Browse...

oK | Apply [ cancel | "{.;‘

2) Search for interaction sites of the uploaded PDB file using Fpocket2 AIST.

File
fpocket2 results

® Model: 1

Execute Jmol
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Execute dmol after the fpoeck2 calculation is finished.

‘Pocket X-coordinate |Y-coordinate |Z-coordinate

|

sS02 —1:315 5.809

6.411

S03 0.930 -20.067

4.740

The colors of the coordinates correspond to the positions in the PDB.

5.3 JmolForModeller —Fpocket2

3) Select one of docking/interacting positions.

Select a row, then click SU.... Submit

Cancel
Pocket X-coordinate Y-coordinate Z-coordinate
S00 -1.990 6.063 14520
S01 |14.467 -9.310 11.795
S02 -1.815 5.809 65411
S03 0.930 -20.067 4740

Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved
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|| confirm X

@ Selected rows will be set to an out-port. OK?

OK H Cancel i

Click “OK” to submit the selected position for AutoDockVina.

4) Select an RNA PDB file.

File

Options | Flow Variables | Memory Policy |
| PDE File
Selected File:
|stmp/mapab [+]] erowse.. |

oK | Apply | Ccancel i

5) Set the fragment of RNA for docking calculations.

(Options | Flow Variables | Memory Policy |
Fragment region ¢start residue (base) number < 'end residue (bas...

start residue ¢(base) number: | 115

end residue (base) number: | 13

oK : Apply || Cancel | |(@)]

6) Run docking calculations for both the protein and RNA fragment.

AutoDockVina AIST
»
S~
o
Node 81

7) Merge the docking results for the RNA fragment and protein.
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AutoDock-VINA results

e Model 1
Model 2
Model 3
Model 4
Model 5
Model 6
Model 7
Model 8
Model 9
Model 10
Model 11
Model 12
Model 13
Model 14
Model 15
Model 16
Model 17
Model 18
Model 19
Model 20

Execute Jmol

Twenty docking poses for the RNA fragment-protein complex.

Select one of the 20 poses and execute Jmol to view the structure.

5.3 AutoDock Vina — Docking structure of RNA fragment and protein

8) Analyze the docking outputs by clustering the results.

The results can be viewed by using HtmlViewer and JmolForModeller.
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10
o

Mode2

-10

T T T T T T
=15 =10 -5 4] 5 10 15

Mode1

5.3 Analyzer — PCA analysis and clustering of structures of the RNA fragment and protein

Docking analyzer results
Cluster: 1
& Model 4
Model 2
Model 5
Model 6
Model 9
Model 15

Cluster: 2
Model 12

Model 8

Model 14
Model 18
Model 19
Model 20

Cluster: 3
Model 1

Model 7

Model 13
Model 16

Cluster: 4
Model 3

Model 10

5.3 Analyzer —Tertiary clustering structures of the RNA fragment and protein

When you link the nodes between “DockingAnalyzer” and “Rebuild” (red line),
the results of the docking analysis by “DockingAnalyzer” is passed to the
“Rebuild” node. Analysis of the structures using your own approach can be
achieved by deleting the red line. Thus, all docked results are simply rebuilt

without clustering the structures.
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Dockingh galyzer_AlST DockingAnalyzer AIST

[V > [V
Node 82 Node 82
Rebuild_AIST Rebuild AIST

2% _
» e >
Node 83 Node 83

9) Rebuild the RNA structure based on the fragment poses.

Rebuild results
Cluster: 1
Model 19
Model 3
Model 5
Model 11
Model 12
® Model 17

Cluster: 2
Model 10

Model 1
Model 2
Model 4
Model 9
Model 20

Cluster: 3
Model 8§

Model 6
Model 14
Model 15

Cluster: 4
Model 18

Model 7
Model 13

Execute Jmol

5.3-5 Rebuild —Rebuilt structures of the RNA-protein complex

10) Minimize the structure.
Minimization takes time and is dependent on the size of the structure of the

complex.
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During execution, check the status of the node (“in progress” and do not close

KNIME before the status reads “Complete”.

5.3 MinMM —Energy minimized structures of RNA and protein

6 SPARQL node

SPARQL nodes execute SPARQL against endpoints and there are two nodes.

6.1 Sparql related node

6.1.1 Node list

There are two SPARQL nodes and two relative nodes as follows:

6.1.1-1 SPARQL node list

No | Name Icon

Set

Explanation

1 Sparql_AIST

Spargl_AIST
JFE

Execute
SPARQL simply
against
endpoints AIST

released.

Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved
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Sparql_Adv Spargl_AIST Adv Y Execute

SPARQL simply
Livw .
against
endpoints.
SequenceSelector SequenceSelector Display SPARQL

results and
=
select a

L]
sequence.

HtmlView Display SPARQL

results.

50
Copyright (¢) Molecular Profiling Research Center for Drug Discovery, AIST 2018 All Rights Reserved



6.1.2 Spargl_AIST

6.1.2.1 Setting the execution environment

1) Select the Sparql (Simple) icon and right-click.
Sparql_AIST

JFE

6.1.2.1-1 Spargl (Simple) icon
2) Select “Configure” from the menu.

3) Setup execution conditions.

. Dialog - 0:114 - Sparg| (Simplg]*_i

File

Options | fdvanced | Flow Yariables I e mory Policy|

Qutput Directory

Selected Directory:

C¥ -
SPRTIL EnapomTs
[ SEVENS endpoint: |http:/fterdf cbre jp/openrdf-sezame/repozitories/zew
[T fRNAdD endpoint: | httpe//lod dbc s jp/openrdf-sezame/repozitories/frna
[CJUNIPROT endpoint: | http://lod dbcls jp/openrdf-sesame/repositaries/unip
[ PDE endpaint: | hitp://pdbbio2rdf ore /=parqg|
KEGE - pathay endpoint: |http://pdb bio 2rdf oreS=pargl

aFH#BLIL zearch conditions

Taxon (nat available for UNIPROT)
Kesmord
Minimum sequence length | 300
Maximum zequence length |G00
Resolution (for PDE) |28
Pathwway (for KEGG-pathway) |small
Cutput format

Output farmat (FASTA' for ‘SequenceSelectar node)
@ FASTA () Tab-delimited

[ oK ] | Apply | | cancel

6.1.2.1-2 Sparql (Simple): Configure
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+ Options tab — Output Directory:
Red frame: specify an absolute path of a directory to store a SPARQL

result file.

+ Options tab — SPARQL Endpoint:
Blue frame: select a SPARQL endpoint. The user can select endpoints as
follows:
SEVENS (GPCR database: http://sevens.cbrc.jp/)
fRNAdb (functional RNA database:
https://dbarchive.biosciencedbc.jp/jp/frnadb/desc.html)
UNIPROT (only human data, http://www.expasy.org/)
PDB (100% non-redundant, x-ray, protein data, http://www.rcsb.org/)
KEGG pathway (pathway: http://www.genome.jp/kegg/pathway.html

+ Options tab — SPARQL search conditions:
Green frame: specify SPARQL search conditions as follows:
1) Taxon (except for UNIPROT and the KEGG pathway)
2) Keyword (except for the KEGG pathway)
3) Sequence length (max, min) (except for the KEGG pathway
4) Resolution (PDB only)
5) Pathway (only the KEGG pathway)

- Options tab — Output format:
Orange frame: select either “FASTA” or “Tab-limited”.
FASTA — generates a result file as FASTA format.
Tab-limited — generates a result file as Tab-limited format.

Please select “FASTA” if you are going to use SequenceSelector.

+ Options tab — Advanced:
Green frame: specify SPARQL query. If you specify, the above search
conditions are neglected.

Then, click the “OK*“ button.

6.1.3Spargl_AIST_Adv.

6.1.3.1 Setting the execution environment
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1) Select the Sparql (Simple) icon and right-click.
Sparql_AIST Adv

JFE

6.1.3.1-1 Sparql_AIST Adv. icon

2) Select “Configure” from the menu.

File

Options r Flow Variables rMemory Policy
Qutput Directory

Selected Directory:

|1‘lmp |V|| Browse... ‘

SPARQL endpoint

|hnp Jftardf . medals jp,fnpEnrdf—sesamE,frepnsimriesjsm|

SPARQL
Input SPARQL Query
GELECT * WHERE

7L YR Fo
+LIMIT 100

oK | Apply | | Cancel | |§|

+ SPARQL endpoint
Specify endpoint.

Examples:

http://tgrdf.medals.jp/openrdf-sesame/repositories/sevens
http://tgrdf.medals.jp/openrdf-sesame/repositories/smallRNAdb
http://tgrdf.medals.jp/openrdf-sesame/repositories/uniprot-reviewed-hum
and

http://pdb.bio2rdf.org/spargl

http://kegg.bio2rdf.org/sparql

+ Input SPARQL query
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Specify SPARQL query.
Then, click the “OK” button.

6.1.4 SequenceSelector

6.1.4.1 Result

By right-clicking the SequenceSelector node and selecting “Execute” from the
menu, the SequenceSelector node is executed and SPARQL results are
displayed. This node is available for Sparql (AIST) and Sparql(Simple) nodes if

user selects “FASTA” in the search condition at the nodes.

SequenceSelector

6.1.4.1-1 SequenceSelector icon

o T T T

Select a row, then click SUBMIT button. Submit Cancel

D Description Sequence
CBRC-HSAP-02-0037 Adrenergic receptors MDHQDPYSVOATAAAAAITFLILFTIFGNALVILAVLTSRSLR.
CBRC-HSAP-04-0004 Adrenergic receptars MASPALAAAL AVAAAAGPMNASGAGERGSGGVANASGASW.
CBRC-HSAP-05-0044 Adrenergic receptors MGQPGNGSAFLLAPNGEHAPDHDVTQERDEVWVVGMG...
CBRC-HSAP-05-0047 Adrenergic receptors MNPDLDTGHNTSAPAHWGELKNANFTGPNQTSSNSTLP..
|CBRC-HSAP-08-0018 drenergic receptars MVFLSGNASDSSNCTQPPAPVNISKAILL GVILGGLILFGYL. l
CBRC-HSAP-10-0026 Adrenergic receptors MGSLOPDAGNASWNGTEAPGGGARATFYSLQVTLTLVCL..
CBRC-HSAP-10-0037 |Adreneraic receptors MGAGVLVLGASEPGNLESSAAPLPDGAATAARLLVPASPPA...
CBRC-HSAP-20-0001 ‘AK‘JFEHEFQIE receptors MTFROLLSVSFEGPRPDSSAGGSSAGGGGGSAGGAAPS

6.1.4.1-2 SequenceSelector results

The user can select sequence information, and if the “Submit” button is selected
@i.e., clicked) the absolute path of a results file stored by sequence information
is setup and sent to the out-port of the SequenceSelector node. By connecting
the out-port to the in-port of the sequence analysis nodes, the user can execute

sequences obtained in the SPARQL results.
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6.1.5 HtmlView

6.1.5.1 Result

The HtmlView node is executed by right-clicking the HtmlView node and
selecting “Execute” from the menu. This node is available for Sparql (AIST) and
Spargl (Simple) and can display results.

HtmlView

Node 6

6.1.5.1-1 HtmlView icon

—— - T — N
- Huml View - 0:121 - HtmiView (Node 6) =R
File
< > | URL: [filedG:/2013-06-26/18-34-54-0.8906006612134388/sparglRez fa
>CBRC-HSAP-02-0037 Adrenergic receptors -

MOHQDEY SVOATARTAR AT TFLILFTIFGHALVILAVLTSESLRAPONLFLVSLARA DI LVATLIIPFSLANELLGYWY FRRIRCEVY LALDWLEFCT
GSFFAPCLIMILVYLRIYLIAKRSHNRRGPRAKGGPGOGESKOPRFDHGGALASAKLFALASVASAREVNGHSKSTGEKEEGET FEDTGTRALFESHA
BRAQLTRERRFIFVLAVVIGVEVLCWEPFFFSYSLGAT CPKHCKVEHGLEQFFFWIGYCNSSLNFVIY T IFNODFRRAFRRILCR FWI QT AWEMEGER
>CBRC-HSAP-04-0004 Adrenergic receptors
MASFRALARATAVALLAGENASGAGERGSGEVANASGASWEFPRGOY SAGAVAGLARVVGFLIVE IVVGHVLVVIAVLT SRALRAFONLFLVSLASAD
SAVISFPELVSLYRQFDGAAY PQCGLNDEIWY ILSSCIGSFFAPCLIMGLVY AR YRVAKLRTRTLSEKRAFVGEEFDGASPTTENGLGARRAGAGENGH
LSRRRRARSSVCRREVAQAREKRF T FVLAVVMGVEVLCWFPFFFSY SLYGICREACOVEGPLFKFFFWIGYCNSSLNFVIYTVFNODFRRSFEHILE
>CBRC-HSAP-05-0044 Adrenergic receptors

MGOPGNGSAFLLAFNGSHAFDHIVT QERDEVRVVEMGIVMSLIVIATVEGNVLVITAI AKFERLOTVINY FITSLACADL.VMGLAVVEFGARHTTME
QEAINCYANETCCDFFINQAYAIASSIVSFYVELVIMVEVY SEVFQEAKROLOKT DKSEGRFHVONLSOVECODGRT GHGLRRS SKFCLEEHKRLETL
HENTGEQSGYHVEQEKENKLLCEDLPGTEDFVGHOGTVESDNIDSOGRNCSTNDSLL

>CBRC-HSAP-05-0047 Adrenergic receptors

MNPDLDTGHNT SAPAHWGELKNANFIGENQT SSNSTLEQLDITRAI SVELVLGAF ILFATVGN ILVILSVACNRHLRT FTNY FIVNLAMADLLLSFT
GPLLGWEKEPAFNDDKECGVIEEFFYALFSSLGSFYIPLAVILVMYCEVY IVAKRT TENLEAGVMEKEMSNSKELTLRTHSENFHEDT LS STERKGHNE
RAFVRILGCOCRGRGERRRERRRRLGGCAY TYRPWIRGGSLERSOSRKDSLODSGSCLEGS0RTLESASPSPGYLGRGAPPFVELCAFFENKRPGAL
>CBRC-HSAP-0E8-0018 Adrenergic receptors
MVFL3GNASDISNCIQFEAFVNISKRILLGVILGELILFGVLGNILVILSVACHRHLASVIHY Y IVNLAVADLLLT STVLEFSAIFEVLGYWAFGEV
HEEFGYVLFSALGSFYLFLAI ILVMYCRVYVVAKRESRGLESGLET DESDSEQVT LRIHRENA FAGGSGMASRKTKTHF SVELLEFSEEKERRKTLG
GYTLHPPSQRVEGOHKDMVRI FVGSRETFYRISKI DGVCERKFFSSMFRGSARITVSKDQSSCTTARVRSKSFLOVCCCVGEST PSLOENHOVET IR
>CBRC-HSAP-10-0036 Adrenergic receptors

MGSLOPDAGHASWNGIEAPGGEARAT FYSLOVI LI LVC LAGLIMLLTVEGHNVLV I IAVE I SRALKAPONLELVS LASADI LVAT LVI PFSLANEVMG
GGRQPREPRCEINDOEWYVISSCIGSFFAPCLIMILVYVRIYQIAKRRTRVEPSERGFDAVAR PPGGTERRFNGLGFERSAGPGGAEREFLPTOLNG
AKASRWRGRONREKRFT FVLAVVIGVEVVCREPFFFI Y ILTAVGCSVERI LFEFFFWFGYCHS SLNFVIYT IFNHDFRRAFEKI LCRGDRERTV
>CBRC-HSAP-10-0037 Adrenergic receptors

MGAGVLVLGASEPGNLS SRAFLFDGRATA AR LVEFASFPASLLFPASESPEPLSGOWT AGMGLIMAL IVLLIVAGNVLVIVATAKT FRLOTLTNLFT
WVCTVWAISALVSFLPIILMHWWRAE SDEARRCYNDPKCCDEVINRAYATASSVVSFYVELCIMAFVY LRVFREAQKOVEKI DSCERRFLGGPARPESE
BRLFVFFNWLGYANSAFNPIIYCRSPDFREAFOGLLCCARRARRRRHATHGDRFRASGCLARPGPPPSPGAASDDDDDIVVGAT FPARLLEPRAGCNG
>CBRC-HSAP-20-0001 Adrenergic receptors
MIFRDLLSVSFEGFRPDSSAGGISAGEEEE5AGERAAPSEGPAVGEVEGEAGEEEEVVEAGSGEINRI SAGEPGSAGRGEIVNGT ARVEGELVVSAOGEY
CCTASILSLCTISVDRYVGVRHSLEY PATMTERKRAR T TALLWVVALVVSVEPFLLGWKE FVPPDERFCGITEERGYAVF SSVCS FYLEMAVIVVMYC
FVLCWFEFFEVLEFLGSLFPOLKPSEGVFEVIFWLGYFNSCVNFLIYFCSSREFKRAFLRLLRCOCRRERRRRPLWRVY GHHWRASTSGLRODCAPSS
QRSEVEAVSLGVFHEVAEGATCOAYELADYSNLRETDI

4 i | 3

6.1.5.1-2 HtmlView results

7 Appendix
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7.1 Appendix A : LSDBCrossSearch

A Life Science Database cross-search can be executed in the green node status after

executing the LSDBCrossSearch node.
LSDBCrossSearch

The Life Science Database cross-search site was developed as part of the Database
Integration project, which was promoted by the Ministry of Education, Culture, Sports,
Science and Technology.

If “View” is selected in the right-click-menu of the LSDBCrossSearch node, the View
window of the LSDBCrossSearch node will appear.

name of first view - 0:4 - LSDBCrossSea

Eile

FASTA Header Lists

>gil 334185880 ref WM 001203122.1 Arabidopsis thaliana RIC kinase
>gi 21406208 gb AY08T7471.1 Arabidopsis thaliana clone 35785 mRNA
»gi 28416578 gb BT004574.1 Arabidopsis thaliana At3g03070 gene,

>gl 13358228 gb AF325039.2 Arabidopsis thaliana AT3g03070 (AT3g0
>gi 110735932 dbj AK227975.1 Arabidopsis thaliana mRNA for hypot

[T

4 1 | 2
LSDB Cross Search
Search Words -

How to input search keywords
AMND: =» 'space’  ee.  network socket
OR -»'[ ez network | socket
HOR -> " eg. network | socket
Wild card => ¥ eg.  inter¥, ¥zphere

Priority order: '[ » ' (space), 1"

7.1-1 LSDBCrossSearch View window
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Headers of the FASTA file used for the LSDBCrossSearch node are shown in FASTA
Header Lists.

A keyword(s) for cross-search should be entered in the text box.

For a combined search, the following symbols should be used:

X1

-AND retrieval: Space
-OR retrieval: Pipe “| ©
- Exclusive-OR retrieval: Exclamation mark ““

-Wildcard search: Asterisk “* “

OR has the highest priority.
Cross-search will be carried out by clicking the LSDB Cross Search button, and a Web

browser of the Life Science Database cross-search will appear as shown below.

&b EFRET— - 2R

C' | © biosciencedbc.jp/dbsearch/?phrase=Arabidopsis w oA
1P
P . o]
CIERBET—IN—AHERE  Arbidopss P FA~— 2% | HELP | #FEEURLET 2
F—ax—2R <« ETHF—Ax—R REWULD #
£ £ TS == AT falETE T BT £ search by PubMed
@I @& DB 0V T2k (18480)
o L
B )RR T = Rt AT - 47 (18485) SO{FF+Z+ - Wikipedialip wiki] B = Search by NCBI
] 7naizohapmi a4y Ejﬁﬂ?iﬁib%ﬁ' = “/Dt;fS;?"Z':"ﬂE = |\ghtgge§ﬂ @%’%{;ﬁ‘ | 4 5earch by Google
5 g 7 J|-:Arabidopsis _thaliana-flower.jpa25 Opx &
DBzoseuzs s amke || L iR R - o DIAT = 5(INSD
[ &wiEnEE70vzob~8 £
= i ks ) @ “ || iw:PlantaePlantae P9 = BFAEEPT cwiM s B = FF 5 Sy
[ 54712 AFEHELEL-(16) F#} :w:BrassicaceaeBrassicaceae & = VEFFAF el
0 ®aTvie B :w:ArabidopsisArabidopsis 1 = /04 2+ 2 Al fENSE

thaliana 3% = Arabidopsis thaliana f1:& = 204 F+

vz ave A+ (BRE) #F = Th ale Cress, Mouse-ear Cress 3

0 WingPro (JSTHDBH - 2k )(75) L | BRI (AR, #:5:Arabidopsis thalianai 3, 7
] MEDALSEE (21) S+§
B Agrogorm) http://ja.wikipedia.org/wiki/%:E3%82%B7%E3%83%A
(=8 (2088)
B O¥EES5) Search Result[astra]
2 R & (979) ASTRA Home Statistics Human Mouse D.
W B =@ (979) melanogaster C. elegans A. thaliana O. sativaHelp .
[ () FSERREH (947) M K |_ S T "__\.__ T T
E || mEICAY [4 4 | page 1)0fgas b bl | 2 tesmEERaTITOMP 1 -8
F— R A0F 8 ¥ | @&ETFYAF-->Human ¥
Select a database to see more information... de-ctiolated homolog 1 (Arabidopsis) [GENE: 55070]
[GNP:535070][UNP:Q7L5Y5][HGNC:25477]
Page 1oft | b rl | RREE e 1 - 1B ES
biesciencedbe.jp/dbsearch/?phrase=Arabidopsis# E#HE 2011/10/4 by NBDC

7.1-2 LSDB window

Please refer to the Life Science Database cross-search site for details.

Life Science Database website: http://biosciencedbc.jp/dbsearch/
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http://biosciencedbc.jp/dbsearch/

8 Contact

Please send your queries or comments to the email address below.

workflow@molprof.jp

Molecular Profiling Research Center for Drug Discovery of AIST will listen to requests

made by users positively and aims to make the system better.

Molecular Profiling Research Center for Drug Discovery (MolProf)
Advanced Industrial Science and Technology (AIST)
http://togo.medals.jp

AIST Tokyo Waterfront Bio-IT Research Building
2-4-7 Aomi, Koto-ku, Tokyo, 135-0064, Japan

9 Terms and Conditions of License for Use

RNA Structure Prediction is licensed under a
Creative Commons Non-commercial 4.0 International License.

If you want to take advantage of this workflow for commercial purposes, please
contact us for details (workflow@molprof.jp ).
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