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This document presents what is new in the version 3.2 of KoriBlast.
A) Summary of major updates

1. Explore blast hit common ontologies within a new dedicated classification viewer (Taxonomy,
GeneOntology, InterPro, Enzyme) in the Analyse module.
2. Analyse large blast result dataset (1.000.000+ hits) in the improved version of the Global Viewer.

B) Summary of minor updates

3. Search module - display size of job folders in the "Job Info" dialogue box.

4. Enable editing and batch editing of sequences.

5. Global Viewer - "PathWay Explorer" gateway - add popup action to select/unselect categories
(Enzyme) within selected hit list.

6. Document Viewer: get Genbank/Genpept data files from the NCBI

C) Compliance with the new "KoriBlast server"

"KoriBlast server" is a new product designed to manage and dispatch a large number of Blast queries
over a grid computing framework . This product is distinct from "KoriBlast" and is not required for
"KoriBlast" to be fully functional. Nonetheless "KoriBlast 3.2" is compliant with "KoriBlast server" and
offers two functionalities when a "KoriBlast server" is available :

7. Send remote Blast queries on a grid computing framework in a true generic "client/server" mode
interacting with the new "KoriBlast server".

8. Annotate automatically Blast query hits using the "KoriBlast server" annotation retrieval
functionality.
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A) Major updates

1. Explore blast hit common ontologies within a new dedicated classification viewer
(Taxonomy, GeneOntology, InterPro, Enzyme) in the Analyse module.

The viewer is available through the "classification" tab pane. It offers two views on the ontology
classification (in the example: GeneOntology) built from all hit features gathered for the
query being analysed. Data can be refreshed at any time using the "compute" button (after an
update of the reference classification for instance).

The "table" report is a spread sheet of all hit features found for the selected ontology
classification. When you select a classification item within the table then all the corresponding
hits (those having this feature) are displayed below. A tool bar enables you to export in csv
format or print the selected features.

4
() BLAST results N s

Results for: | (1] i oo 7| Hits1s  HSPz16 (D)

| List|| Conserved regions || Alignment & Tree|| PositionSpeciﬁw

Compute | Gene Ontology report: 16 out of 16 hits contain Gene Ontology data

angolac
blastp vs, yersinia
GI|162351655|GB|ABXE5603.1] MIOC P..,

Q‘Gena Ontology 'l

» Table Report \ Tree REpmt\

\ Best Hit \
D “ Name | Hits ‘ Score | Hit Definition k)
GO:0003677 DMA binding 13 390  RecMName: Full=Probable transposase for insertion sequence element ISRM3-like; =
G0:0004803 transposase activity 13 390 RecName: Full= Probab\etransposasafor|r|5ert|or| sequence element ISRM3-like;
ity G 6312 |transposition, DNA-mediated | 13 | 330 [RecName: Full=Probable transposase for insertion sequence element ISRM3-like;
I~ .: GO:0006527 arginine catabolic process 3 34 RecMame: Full=Biosynthetic arginine decarboxylase; Short=ADC; EC=4.1119;
GO:0008295 spermidine biosynthetic process | 3 34 RecName: Full=Biosynthetic arginine decarboxylase; Short=ADC; EC=41119; I
Global Analyse GO:0008792 arginine decarboxylase activity 3 34 RecMame: Full=Biosynthetic arginine decarboxylase; Short=ADC; EC=4.1.1.19;
GO:0046872 metal ion binding 3 34 RecName: Full=Biosynthetic arginine decarbouxylase; Short=ADC; EC=4.1.119; =

@ | =

Databank Export table | Print | Picture

Manager

#| Accession Definition E-Value | Quality | #HSPs | Identity | Positive | Query Coverage | Hit Coverage

2 =, 49) 68,9 =
2 [ETR RecName: Full=Tr efor inseition s .| 6,E-10 () 1 49,2% 684% [INOLE% ez
Document => 3 ;TF—H o [ U e s forinsertio... 1E-8 @ 1 5% | 623% Cos0A% | 997%
= 4 (B TRAS LA.. RecName: Full-Tr @ I 25w | S26%  NSISSENNN NNSEZEENN
5 RA1_LA... RecName: Full=Tran [ 1 315% 534% [NEGETN NoTgsa

El = 268% | 49% |INBEESaNN WNETgEN |-

a — = [ T =
QB & E B |
Show | View | | Extract | Filter| | Submit| | Save Hits | Exporttable | | Print | Picture
| - Alignment: Query (402 aa) ws. Y4PO_RHISM (400 aa) Current Hit: pl = 9.07. Mw = 42101.55 Da.
HSP Map\ Definition \ Statistics \ Allgnment\ |z Features \ Seqlnfo \ Status\
(Query -| 1|{al [1] " Qualifier Qualifier value | ‘ |
organism Rhizobium sp. NGR234 -
IH5P(s) db_xref taxon; 394 (2.
‘v"iPO_RHISN-I ——— db_xref GO; GO:0003677; F: DNA binding (2]
db_xref GC; GO:0004803; F: transposase activity |2
dh xref GO G0:0006313 P: transnosition DMA \J" |

Preferences
"
o — ik
Help and = o . a =
Tutorial @ ﬁ @ H Q!_:‘.l @ \% @ H
m Fetch | Open | Close || Save | Compars Get Features | | View| | Submit | | Save
m..!- Welcome to KoriBlast I@ 6220105 00Mo

Classification viewer: table report.

Important notice:

these new features; use the Databank Manager for the upgrade.

it is required o upgrade the Gene Ontology databank to enable the use of
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The "tree" report is an interactive tree viewer that displays each hit feature with all its
hierarchy within the ontology classification. When you select a classification item within the
tree then all the corresponding hits (those having this feature) are displayed below. A tool bar
enables you to export in csv format or print the selected features.

() BLAST results

angolac
blastp vs. yersinia

Search GI[162351655|GB|ABXE5603.1 MIOC P...

Global Analyse

Databank
Manager

Document
Viewer

Preferences

4 E—— T T
¥ | Hits Results for: ‘[l] gi[162352837|g. '| Hits: 16 HSPs: 16 @
| LnstH Cm\selvadragions” A.I.ignmem&'lreell anwk@-
Compute ‘ Gene Ontology report: 16 out of 16 hits contain Gene Ontology data Gene Ontology 'l
Ta®\ Tree Report\
| Best Hit [
o] | Name | Hits | Score | Hit Definition H)
== [1] 60:0043167 ion binding 1 3 34 RecName: Full=Biosynthetic arginine dec...[*
= IE' [T] GO:0043169 cation binding 1 3 34 RecName: Full=Biosynthetic arginine dec..,
[ [1] GO:0046872 metal ion binding 1 3 34 RecName: Full=Biosynthetic arginine dec...
[ [1] GO:0003676 nucleic acid binding 1 13 320 RecName: Full=Probable transposase for ... I
= E’ [I] GO:0003824 catalytic activity 2 16 320 RecName: Full=Probable transposase for ...
[=1-{7% [T GO:00A829 Ivase activity 1 3 34 RerName: Full=Rinsvnthetic arainine dec... ™
| Collapseaall || Expandall | 8 o =
Export table || Print | Picture
" Accession Definition E-Value | Quality | #HSPs | Identity | Positive | Query Coverage | Hit Coverage
3 < 49 68,9 -
2 RecMame: Full=Tran: ase for insertion sequen, 1 48,2% 68,4%
2 RecMame: Full=Prob e forinserti 1 41,5% 62,3%
4 .|RecMame: Full i 1 325% 52,6%
5 .[RecName: Full= 1 31,5% 534%
2] = 26,8% 49%

Qo

]

Show || View | | Extract | Filter| | Submit| | Save Hits| Exporttable| | Print| Picture
| i Alignment: Query (402 aa) vs. Y4PO_RHISN (400 aa) Current Hit: pl = 9.07, Mw = 42101.55 Da.
HSP Map \ Definition \ Statistics \Alignment\ 2] Faatures\ Squnfa\ Status\

duery -‘ 1|{al [1] '| Qualifier Qualifier value

organism Rhizobium sp. NGR234
HsR(s) db_xref taxan; 394
V4P 0_RHIS N —— db_xref GO; G0:0003677; F: DNA binding

db_xref GO; 0004803; F: transposase activity

dh yref GO GON00A313+ P trancnnsitinn DRA

Help and - »
wa || 32O O .
ENE Q Er] Fetch || Open || Close | Save | Compare Get Features | | View| | Submit| |Save
m,; Welcome to KoriBlast I@ LR

Classification viewer: tree report.
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2. Analyse large blast result dataset (1.000.000+ hits) in the improved version of the

Global Viewer.

The Global Viewer enables you to analyse and explore large blast result datasets provided you

have enough RAM memory available on your computer.

In order to prevent unwanted lacks of RAM memory, when a selection is performed on the plot,
the number of hits displayed (in the selection panel) is limited. Default value is set to 10.000
hits maximum. If the selection exceeds the limit then the hits are sorted by their evalue and
only the best are kept within the selection panel. You can change this limit in the "option" tab
panel below the plot (the field to edit is pointed by the red arrow in the snapshot).

60+

554

50-

Document

Viewer

45

Query Coverage

Selection \

Selection classifier GENEONTOLOGY ~

Current selection: 64 hits

GeneOntology (67 entries)

\E E Map EC in PathwayExplorer

G0:0000917 [P: barrier septum formation] (5)
G0:0001539 [P: ciliary or flagellar motility]
G0:0003676 [F: nucleic acid binding]
GO:0003723 [F: RNA binding] (3)
G0:0003735 [F: structural constituent of ribosome] (26)
G0:0003746 [F: translation elongation factor activit ...] (3)
G0:0003924 [F: GTPase activity] (2)
E-EFTUL_EHRRW (2)
EFTUL_EHRRW [RecName: Full=Putative elongation factg
---- EFTUL_EHRRW [RecMame: Full=Putative elongation facts
G0:0003987 [F: acetate-CoA ligase activity]
G0:0004088 [F: carbamoyl-phosphate synthase (glutami ...]
GO:0004222 [F: metalloendopeptidase activity]
G0:0004519 [F: endonuclease activity] (2)
G0:0004527 [F: exonuclease activity]
G0:0004540 [F: ribenuclease activity] (2)
G0:0004734 [F: superoxide dismutase activity]
GO:0004810 [F: tRNA adenylyltransferase activity]
G0:0004888 [F: transmembrane receptor activity]
GO:0005198 [F: structural melecule activity]
G0:0005515 [F: protein binding] (9)
GO:0005524 [F: ATP binding] (8)
GO:0005525 [F: GTP binding] (3)
G0:0005576 [C: extracellular region]
G0:0005622 [C: intracellular] (2)
G0:0005737 [C: cytoplasm] (7)

[«]

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 A0 85 G0 95 100
HSP % of identities

v

MUH\\|||||\|\|\|\|\||||||\H\\l\|||\|\|\\\|\||||||\|\\\|\|\|||\|UH\||||||\|\|\|\|\|||||UH\\llll\D
Preferences -n 10 2 30 ) 50 60 70 80 9 100
’ Info | Select !, Filter | Plot |, View | Load ' Options |
L ]

display multiple hits labels: [ |

Help and
Tutorial selselededhilmax.w 10000
ENE s KF)

Property ‘ Value
Accession EFTUL_EHRRW -
Definition RecName: Full=Putative elengation factor ...
Query number 2544
Iteration number 1
Hit number 843
db_xref 254945
db_xref G0:0005525 F: GTP binding
db_xref G0:0005622 C: intracellular
db_xref G0:0003924 F: GTPase activity
db_xref GO:0003746 F: translation elengation factor...
db_xref IPR005225 Small GTP-binding protein -

“.‘; Welcome to KoriBlast

[@ s511mos35IMa

Global Viewer: large result dataset.
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B) Minor updates

3.

Search module - project manager - display size of job folders in the “Job Info"

dialogue box.

r
Job Information
o

g‘ Job\‘ Search \l Tasks \l Re;u\ts\I

| Summary of the Job |

Job name: queryl5
Job ID: queryl5
Blast system: EBIWuBlast
I Blast prograrm: blastn I
Database: embl
Job content: 1 sequence
Running time: 1m 15s
Size on disk: 58,21 Kb

L A

Project manager: job information window.

4. Search module - new search - Enable editing and batch editing of sequences.

= 2) Select query sequences and target databank | (@ Configure search |
Analyse (8 6319353 (1) [ 6325461 (1) % ABP2245 (1) | Output paramsters |
(8 caren_run1 RL1 (92871) [ caren_runl_RL1 20000 (20000) caren_run_RL1_40000 (40000)
— (M estl001 1) L from_iogma (2) [ from iogma_1 (1) Alignments: malk:
Ziga 1 916235 (1) L mysea2 @) 1. >
[Fa7 sample_annotated_GO_IPR_ENZ_TAX (1)ljg seq 162353933 (1) yeast (1239) E-value threshold: €
Global Analys # Sequence Editor
| Number of sequences: 2
T d Length Description Edited Search parameters
. q 335 My description yes
Databank My sequence 2 |58 no Word size: g
L Low complexdty fiter: no
% Mask lookup table: ‘yn
A FIE P e
Document -
Viewer Matrix: | BLOSUM 62

Preferences ]

Help and

Tutorial

BNERe )

1. Select the sequence file to edit.

2. Click ont the "edit" button.

3. Within the sequence identifiers list, double-click in the "Id" or "Description" cell to edit
the current sequence identifier or description field.

3 (alt.). If you need to edit all sequence identifiers once for all, click on the "Batch rename
sequence" button: a specific popup edit window is then displayed.

4. Save modifications.

] Project Manager ' {5 New Search |
(% Prepare a Search Job
(D Select search system |

[ et st - ‘

MatchiMismateh : |0

1 I LS AEE AEKSVKRY I Month (P)
i MDKATCENE MKHSYKLDFS Gapcnsts‘EJpen. JExt 1 v‘g
101 SREAQ ILVQA STVLFEMKLH _—
151 ITNLVRYRAY KGNWFYKNWL Comp. acjustments: | Candtional conp... =] &
201 NVLVDEDHIT IDF VADFV =

Query Genetic Code: | = | €
251 FOPWHQT VMLYFLS L ‘ ‘
301 LIRECLSVD DKRFLTSLLD DBGEneImCDde‘E 1 -‘e

] [

| Save as default |

4, ¢\ Save| | Cancel |
EL—— PR — @

| :»LEB Submit

Program: BlastP: Scan a protein database with a protein query

query: my_seq{, total: 2 sequences, target: (no selection), program: BlastP

|l. “ Welcome to KoriBlast

[@ 424M/1015M0

Search module : single sequence or batch sequences editor.
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5. Global Viewer - "PathWay Explorer" gateway - add popup action to select / unselect
categories ("Enzyme") within selected hit list.

1. select "ENZYME" category display.
2. right-click within the tree view to display the category selection popup.

Selecfion @ [ENZYME -

Current selection: 5095 hits

Selection \

E_nzyme (195 entries) -
---1.1.1.1 [Alcohol dehydrogenase]

[#-1.1.1.105 [Retinol dehydrogenase]

---1.1.1.1]'I [Mannitol-1-phosphate 5-dehydrogenase]
"-1.1.1.184 [Carbonyl reductase (NADPH]] (8)

---1.1.1.189 [Prostaglandin-E(2) 9-reductase] (2)

---1.1.1.193 [5-amino-6-(5-phosphoribosylamino)uracil ..]
---1.1.1.19]I [15-hydroxyprostaglandin dehydrogenase (M ..] (3]
---1.1.1.202 [1,3-propanedicl dehydrogenase]
"-1.1.1.244 [Methanol dehydrogenas
"'1.1.1.23 [D-lactate deh}rdro&na select all ENZYME terms
---1.1.1.3(] [3-hydroxybutyrate dehydrogenase Lealzsial

---1.1.1.35 [3-hydroxyacyl-CoA dehydrogenase] (2)

B#-1.1.1.37 [Malate dehydrogenase]

---1.1.1.40 [Malate dehydrogenase (oxaloacetate-decar ...

---1.1.1.62 [Estradicl 17-beta-dehydrogenase] (2)

---1.1.1.63 [Testosterone 17-beta-dehydrogenase] (2)

"-1.1.1.85 [Ketol-acid reductoisomerase] (4]

[#-1.1.1.95 [Phosphoglycerate dehydrogenase]

---1.11.1.15 [Peroxiredoxin] (13)

4 [+

| == || = ‘ Map EC in PathwayExplorer |g ‘ | E ‘

Global Viewer - "Pathway Explorer" gateway : selection popup.

[4]

6. Document Viewer: from the Databank Explorer module, it is now possible to retrieve
Genbank/Genpept formatted data files, in addition to the Fasta format already available.

With that new feature, it is now possible to prepare personal annotated data sets: use the
Databank Explorer to get annotated sequences, then the Databank Manager to convert them to
data index. In turn, such index can be used o annotate Blast results.
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C) Compliance with the new "KoriBlast server"
1. True “client/server" mode blast querying system with “KoriBlast server".

You can send remote blast queries to your grid computing framework in a client/server mode
provided the "KoriBlast server" has been deployed on the grid. In this mode, multiple KoriBlast
users can concurrently submit blast queries to the grid computing framework. The request
queueing system and load balance policy will be fully taken in charge by the "KoriBlast server".

Here are the main steps in order to enable a grid search using "KoriBlast Server" from KoriBlast
(please, refere to the specific documentation for the detailed configuration) :

a. pre-requisite is to have a "KoriBlast server" deployed. You'll need the "KoriBlast server" url
when configuring Koriblast.

b. first step in KoriBlast is to configure a grid Blast connector in order to address queries o the
"KoriBlast server".

SV f’* Welcome ‘l\
Y7
&
b
Search
5
Analyse &g Preferences &J
— Starter Grid Blast Connector
B Metwork Configuration

i Cenfiguration to access a remote grid-based BLAST server,
5 Blast Scheduler
Local Blast Cennector

NCEI Blast Connector

Global Analyse

EBI Blast Connector
WWWEIast Connector

2. q’ Grid Blast Connector

MCEI Feature Connector |2

Server address: |:3080/kbserver/kbquery

Server port:

Service Directory: | /kbserver/

Databank ;
Manager NCEI Sequence Connector|| Service CGL: | kbsearch
- KBServer Feature Connectd) Keep loaded files: |fa|;e "
KBServer Sequence Conne() —_
Local Sequence Connecto Submit:
Document Data Connectars
= |10
Viewer Data Server Links ==ty
DB XRefs Description Timeout: 11200
HTML Export Configuratiol
Queues: |4

Local Blast Form
MCEI Blast form
4 v [ 1]

Restore All

Save as defaults |

Server port: Connection port to the server,

Restore defaults |

‘ Save | ‘ Cancel |

=T

Preferences

Help and
Tutorial

ENE R

What's new in KoriBlast 3.2 7

@ KoriBlast 3.2

KorilLo
BIOINFORMATICS solutions
ww korilog com

Contact support:
Phone: + 33 960 368 038
Email: suppart@korilog.com

- Welcome to KoriBlast

[& aramairzamo

Configure a grid blast connector for "KoriBlast server".




c. When preparing a new search on the grid system, specify the databank you want the

"KoriBlast server" to access in order to process your query.

(please note that you will have to enter the databank code given by the "KoriBlast server"
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administrator. Please refere to the specific documentation for details).

Document

Viewer

Help al
Tutorial

BRE R K

(] Project Manager ' £ New Search |
Q Prepare a Search Job

(D Select search system |

|Grid Blast

(@ Select query sequences and target databank |

@ Configure search |

e 6219353 (1)

% ABP2245 (1)
caren_runl_RL1_20000 (20000)

8 est100_1 (1)

3 from_icgma_l (1)

my_seql (2)
sample_annotated_GO_IPR_ENZ_TAX (1
test (1)

test2 (2)

test 162352716 (1)

test_angola_resub_8 (10)
test_resubmit_8_ec_annot (1)

titi (11

u 6325461 (1)
| caren_run1_RL1 (92871)
|8 caren_run1_RL1_40000 (40000)
3 from_iogma (2)
B gi_16235 (1)
g myseq2 (1)

| | BLAST databank properties

)

Name: | SwissProt

Description: |

I $ Code: |

| Output parameters

Alignments: 100 E]: @
E-value threshold: (]

| Search parameters

Type: (&) proteic () nucleic

to recognize a particular databank.

(oK | Cancel|

Enter the databank code name. This code is the one required by BLAST

How to connect KoriBlast to your Grid Blast ?

N —

e °

Low complexity fitter: |nu '| @
Matrix: [BLOSUM 62 ~|le
Gap costs: [Open: 11,1 ~|@

Query Genetic Code:

DB Genetic Code;

Save as default

& Add tasks (Blast post-processing) |

Ciremsenrccssnon pone [ ]

‘ \E‘QB Submit

| query: lot1, total: 2 sequences, target: SwissProt, program: BlastP

Grid Blast: enable KoriBlast to access a remote grid-based BLAST server installed in your lab. See Help manual for more information.

2 Welcome to KoriBlast

[& 150aMa/an11Me

Specify the databank to be accessed by the "KoriBlast server".

d. Submit the query.
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2. Automatic annotation of Blast hits with "KoriBlast server".

The hits refturned by any Blast system can be automatically annotated using the "KoriBlast
server" data annotation functionality.

Here are the main steps in order to enable a grid search using "KoriBlast Server" from KoriBlast
(please, refere to the specific documentation for the detailed configuration) :

a. first step is to configure a "KBServer feature" connector and a " KBServer sequence
connector" in order to address annotation queries to the "KoriBlast server".

T f” WE‘EO!’T’IE\I
ha-
Search
</
Analyse &g Preferences &J
=
g
i 3 Netisork Configuratiory Default configuration.
Ly Blast Scheduler
Global Analyse Local Blast Connector
MCEI Blast Connector BlASTSyStem:|NCEI Blast server "
1 EBI Blast Connector —
e \WWWElast Connector Feature Loader: |NCBI Entrez server "
\‘«_é —
3 otic Blast Connectar: | [N Sequence Loader: |NCEI Entrez server = |
Databank MNCBI Feature Connector | ——
Manager cidice conns BLAST Loader: | XML Blast -
7 2 ¢ KBServer Feature Connectd Show labek: |true v‘
- KBServer Sequence Conne -—-—
Local Sequence Connectol Frame width: |1024
Document Datz Connectors
Fame hight
Viewer Data Server Links bl
DB XRefs Description Long filename: |true "
HTML Export Configuratio
Local Blast Ferm
Save as defaults | Restore defaults

MNCEI Blast form |
Click on a field to obtain help.

‘E‘ ‘ Cancel |

S ——————————
1.
Preferences
—— KoriBlast 3.2
| ol Koril o
BIOINFORMATICS solutions
Help and weww karilog.com
Tutorial s Contact support:
onal What's new in KoriBlast 3.2 7 Phane: + 33 960 368 038
Email: support@korilog.com
ERE R 2
* Welcome to KoriBlast ['55 4?1M0/?39M0

"KoriBlast server" connectors for data annotation from "KoriBlast server".
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b. When preparing a new search, check the hit data annotation option and select the "KoriBlast
Server" data annotation retrieval system.

] Project Manager\ ;:9} New Search\
G’ Prepare a Search Job
1) Select search system \\

|Grid Biast v|

L |2) Select query sequences and target dilabank\l 1.3 Configure sear(h\
Analyse 8 6325461 (1) ‘ Output parameters

ABP2245 (1) u caren_runl_RL1 (92871)
= caren_runl_RL1_20000 (20000} L! caren_runl_RL1_40000 (40000} Alignments: 100 ‘g @
s |8 est100_1 (1) | from_iogma (2)
e 5 from_ingma 1 (1 [ sia6235) B e @

: myseq?2 (1) |4@ my_seql (2)
sarnple_annotated GO PR ENZ TAX (1)@ seq 162353933 {1)

¥{ Choose a Sequence Data Retrieval System

Description

Databank

Manager 2
@
% Local Databank available Retrieve sequence data from local databanks. Use the Databank Manager ModuleDatabank v| @
Manager Module
Document t '| 9
i
i NCBI Entrez Server available Retrieve sequence data from NCBI's Entrez databanks, Use of this service is subject to the MCBL 'l (]

Retrieve only biclogical classification IDs and names

() Retrieve entire data set (features + classifications)

‘ 0K i | Annuler

Save as default

How to connect KoriBlast to your Grid Blast ¥ ‘ m;, ” @}| gl

&) Add tasks (Blast post-processing) |

CIERp——— o Crermwncfoe e

—_——————
| lspd, Submit ‘ query: 6319353, total: 1 sequence, target: SwissProt, program: BlastP
Help and e ——
Tutorial
W Grid Blast: enable KoriBlast to access a remote grid-based BLAST server installed in your lab. See Help manual for more information.
) Welcome to KoriBlast I@ 541MDfTZQND

Select the "KoriBlast server" data annotation retrieval system.

c. Submit the query.



