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1. Introduction

PosMed is RIKEN BASE’s original system which possesses inference-type full text
search functions. At first, PosMed performs a full-text search of the document database
(containing MEDLINE abstracts etc) by using arbitrary keywords users have entered.
And second, PosMed finds significant gene names or symbols that exist within the
returned documents with Fisher's exact test and makes a ranked list (in this case,
significant means that the P-value is as small as possible.) In the case where a user
specifies the chromosomal interval, PosMed makes and displays a ranked list of genes
restricted to the given interval. (That is to say, PosMed can search the connection of

Keyword -> Gene A -> Chromosomal interval.)

Simultaneously, PosMed can also search for appropriate genes within the chromosomal
interval that have an estimated gene-gene interaction, automatically. The selected
genes will fulfill the conditions of network connections of Keyword -> Gene B -> Gene C
-> Chromosomal interval. PosMed is a powerful tool which enables us to connect
phenotypic functions and genes, because it uses relevant information of not only
gene-gene interactions but also other biological objects' interactions (cell-gene,
metabolite-gene, mutant mouse-gene, drug-gene, disease-gene, protein-protein
interaction and ortholog data.) PosMed enables us to search human and mouse genes,
drugs, diseases and document sets (e.g. MEDLINE and OMIM.)

search gene * condition genomicinterval v species mouse - ’POS RIEd
Select Interval with OmicBrowse | chromosome 3l position from to version NCBImM36 ~
keyword gene name 4 v  show 20 -

Tutorial [ English ][ Japanese] Sample trial (search "diabetes” related genes on chr 1in mouse)

Since whole genome sequences were first elucidated, knowledge-based
ranking of candidate genes has become one of the mostimportant

- bioinformatics tasks in the forward-genetics and positional-cloning
approaches to identify phenotype-responsible gene mutations.

PosMed: “Positional MEDLINE" assists your positional-cloning studies
gsnetic
_ interval(s)
ICH
This task requires creating a form of arificial intelligence that can solve a
genetic researcher's problems by learning computationally a vast amount of

information accumulated in documents and published data.
1 Med in

Phenotypic
Keyword We have developed a system named “PosMed,” an artificial intelligence that

guides you to the key information waiting to be discovered in the sea of data.
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The search result page of PosMed

search Qene ~  condition genomicinterval ™ species mMouse - ’POS

Select Interval with OmicBrowse | chromosome 1~ position from 90M to 140M
keyword diabetes OR insulin gene name [ search ][ recent 4 years I 4 -

vers

jon NCBIm3& ~

show 20 ~

} Search condition
section
~

' . Total Hits: 114 (3.747 sec) Simple Mode ~
mouse mutant HsPPI human gene record MEDLINE (sentence) . ..
g mouse gene record OMIM REACTOME rat gene record >'D1Splay Condltlon
[T checkal - awi "
. Associate the keyword with enuties co-cited within the same sentences - .
1 [ B insia2 ™ T section
*  Further associate the entities with entities co-cited within the same sentences -
2 [ o
3. [[] I serpinb2 1 nex display mode: Simple v
4. [ I Adorat 1. Insig2, insulin induced gene 2 \
5. [ M Ptpre I insigz *— " 26docs Position: Mm:1:123131899-1231 MGl CAGE
R @+ +— > 21nits
- [[] Im adipor1 2 diabetes OR insulin
7. ] = cxe
8. ’ .
O & vapkapk2 |5 110 . interleukin 10
0. N
O k= capnto B M0 +— "20845docs Pvalue: 106E-3417 Position: Mm:1-132847303-132852516 Linkto: MGl CAGE
10. [ J= Bei2 {t +— s899docs Palue: 1.06E-3417
1. [ & Ramp? I Tof +—| 04466 docs Position: Mm 17:34807442 34810046 Linkto: MGl CAGE
- Eo 4+ *+— 2 3s71nits  Pvalue: 2.96E-4095
- [0 I Pigr ¢ diabetes OR insulin
13 0 mia
14, . . . . A
O k= oo 3. Serpinb2 , serine (or cysteine) peptidase inhibitor, clade B, member 2
15. N
O & Pdegt I seminb2 +— "828docs Pvalue: 3.39E-1149 Position: [im 1109338970-109353139 Linkto: MGl CAGE
16. [ m g {t *+— 71200cs Pvalue: 3.39E-1149
17. [ i Myog I serpinet +—— 5879 docs Position: Mm'5137346135-137356886 Linkto: MGl CAGE
. B 4+ +— 2 1222nits P value: 2.04E-1203
[C] = Gpet ¢ diabetes OR insulin
19. [ = Tnnt2
20. ’
[ M cise 4. Adorai . adenosine A1 receptor
21 N
O k& soa3 B Adorat *+—— " 2755docs Pvalue: 513E-1062 Position: Mm'1136015644-136050980 Linkto: MGl CAGE
22. [ Im ugttal 4+ *+—"1310docs Pvalue: 513E-1062
23. [ k& scr % Adenosine *+—| 118618 docs Link to: Original A]_ t f
s E {+ < 1279nits Pvalue: 1.09E-1353 18T O
- [ S ¢ diabetes OR insulin .
25 [ M nisa2 the candidate genes
26 . .
O 8ok 5. Ptprc, protein tyrosine phosphatase, receptor type, C
27. N
[ I ugtiasa B ptprc +—| " 8088docs  Pvalue: 4.85E-594 Position: WMm:1:139879826-139991666 Linkto: MGl CAGE
28. [ Jm Acmsd 4+ +— 1500 docs Pvalue: 435E-604
28 ] Jm Ren2 B cd4 +— 71180 docs Position: Mm:6:124830325-124853807 Linkto: MGl CAGE
o B {t +— rGashits Pvalue: 144E-725
- O mwsst ¢ diabetes OR insulin
3. O & Trems
2. ’ . )
[l & Fmoa 6. Adipori ., adiponectin receptor 1
a3 N
O k= ugtta I Adipor1t = 172docs Pvalue: 1.82E-499 Position: Mm:1136231891-136248748 Linkto: MGl CAGE
34 [0 o ikbke {+ +— z44docs Pvalue: 182E-499
35. [F] & Avprib I Adipog *+—| 3773 docs Position: Mm:15:23061870-23073302 Linkto: MGl CAGE
- e {t +— 4378 hits  Palue: 2.49E-4632
- [0 dm iz ¢ diabetes OR insulin
37. [0 mstg2
a8. . .
] Jm Rabit 7. Cxcrd , chemokine (C-X-C motif) receptor 4
2g. - N
[ & serpinbs B Cxcrd +— 2751docs  Pvalue: 4.24E-451 Position: [Am1130415745-130419836 Linkto: MGl CAGE
40. [ =20 {+ +— a3900cs Pvalue: 1.28E-635
41. {7 i Ren % Factor1 *+—| " 0033docs Linkto: Original
4 I ﬁ +— w 425hits P value: 4.24E-451
[C] = iph ¢ diabetes OR insulin J
The hit list box

The maximum number of hit entries is 300 in the hit list box.
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2. Specify the search conditions

The search condition section has some pull-down menus and entry boxes as below.

(1) (T) (?f ®) ()
search gene ~ condition genomicinterval ~ species Mouse QPUS
(4)—> [selectinterval with OmicBrowse |[chromosome 1+ positionfrom 71607120 to 101445287 |(clear] yersion NCBIm3s +<€— (7)
keyword diabetes OR insulin gene name T | search ||clear|| recent4years | Tv show 20 -
(8) (9) (10) (1) (12) (13) (14)

(1) Search target pull-down menu
The menu items are any, gene, metabolite, drug, cell, mutant, disease, document set,
dictionary and database. According to the search target, each search tool shown

previously will be displayed.

(2) Search condition pull-down menu

b 13

Available conditions are “gene name,” “genomic interval,” “multiple intervals,”

”»” <

“genomic interval (band),” “multiple intervals (band),” “accessions (e.g. MGI:107357,

HGNC:6079),” “multiple accessions” and “genomic interval and accessions.”

(3) Species pull-down menu
The menus are any, mouse and human. (For this manual the “species” we use is

“M.musculus.”)

(4) Select Interval with OmicBrowse button
At the stage of (2), when the menu condition is selected as “genomic interval” or
“multiple intervals,” this button is displayed with (5). Click this to display

OmicBrowse in the PosMed system.

(5) - [1]. Chromosome pull-down menu and base pair entry boxes

- [2]. Genomic band entry box

- [3]. Accessions entry box

At the stage of (2), when the menu condition is selected as “genomic interval” or
“multiple intervals,” this part is displayed as [1] to specify genomic interval(s). In
the case of “genomic interval (band)” or “multiple intervals (band),” this part is
displayed as [2] to enter band name (e.g. 20p13). In the case of “accession” or
“multiple accessions,” this part is displayed as [3] to enter accessions. And also in

the case of “genomic interval and accessions,” both [1] and [2] are displayed at the

- 4 -
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same time.

(6) Clear button to reset chromosome pull-down menu and erase the base pair entry

boxes

(7) Pull-down menu specifying a genome version. (For this manual the “genome

version” we use is “NCBIm36.”)

(8) Keyword entry box
PosMed enables us to specify more complex conditional equations using “OR (caps)”,
“AND (caps)”, parentheses, double quotation marks for phrases, wild card (asterisk
and question mark), “NOT (caps)” and “WHERE (caps).”

Keyword format in the Genome Browser & PosMed system

Keyword format Genome Browser PosMed
Union operator OR (caps)
Set intersection operator AND (caps)
Parenthesis expression Available
Phrase specification group with “”

e.g. “retinitis pigmentosa”

Treatment of space as “AND” operator
* (asterisk)
Wild card e.g. diabet* matches diabetes, diabetic, etc.

? (question mark)

e.g. ppar? matches ppara, pparg, ppard, etc

Boolean operator NOT (caps)
e.g. diabetes NOT “type 1”7

Subquery WHERE (caps)#
e.g. plant WHERE synapse

#Note : PosMed searches mouse genes by “plant” and “synapse.” The search result of

“plant” is displayed preferentially.

(9) Gene name entry box to specify as determinate targets.

e.g. Irs1, “insulin receptor substrate 1”
(10) Execute button to search

(11 Clear button to erase the keyword entry box and the gene name entry box.

- 5 -
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(12 Execute button to search with the specified number of years. The default
number is set to 4. This button is linked with the “recent years pull-down menu” as
below.

(13) Recent years pull-down menu (Available years are from 2 to 9)

(14) Show pull-down menu (Available numbers are 5, 10, 20, 50, 100, 200 and 500)

3. Specify the display conditions

(2) 3)

(™)
:
]

check all
(5) ( Total Hits: 50 (4.805 sec)| simple oce -
(6) j [ mouse mutant human gene record MEDLINE (sentence) mouse gene record]
1. = st OMIM PPI REACTOME rat gene record
£ dm capn10 Associate the keyword with entities co-cited within the same sentences = <
3 = inppsd Further associate the entities with entities co-cited within the same sentences ~ <&
4. [ B Psmdi —

= \ l Page | 1 Mlldisp\aymode: Simple -
(8)

(1) Open all hits button
Click this button to show or close a list of genes. If you check some of the hits, you
can set them as the next search targets by clicking “set as target” and download

them as an excel file by clicking “download.”

[¥] checkall

Total Hits: 50 (4.805 sec) Simple Mode ~

download [V] mouse mutant  [¥] human gene record  [v] MEDLINE (sentence)  [¥] mouse gene record

1. [@] s V] omim VI PPl [¥] REACTOME rat gene record

2. [¥) mcapn10 Associate the keyword with entities co-cited within the same sentences v

3. I inppsd Further associate the entities with entities co-cited within the same sentences ~

4

- gisffl [E] 1 next display mode: Simple ~

Total Hits: 50 (4.805sec) Simple Mode ~

mouse mutant
] oMM

MEDLINE (sentence)
[V] REACTOME

[¥] human gene record
I pPI

mouse gene record

[¥] rat gene record

Assaociate the keyword with entities co-cited within the same sentences v

Further associate the entities with entities co-cited within the same sentences ~

download Page | 1 next display mode: Simple ~

January 5th, 2009 Copyright © 2005-2009, RIKEN.



(2) Number of hits and time taken for the search

(3) Search path display mode pull-down menu and path list
- Simple Mode : Users can check document sets for inference search process.
- Expert Mode : The display condition part expands with all search path with
neural weight pull-down menu. Users can check path and select neural weight
for inferential search process.

- @——£———

Total Hits: 50 (5.05 sec) ExpertMode ~

Meural weight for inferential search

7 nits <A )1 I mouse gene PRl weak - ? keyword diabetes OR insaiin
REACTOME ~ weak

mouse mutant  Weak -

mouse gene record  strong =

MEDLINE (sentence) weak -~

2 hits 4@ b 1= mouse gene Homologue Im human gene human gene record | strong ~ ® keyword diaberes OR insulin
PPl weak =
REACTOME ~ weak
oMM weak ¥

b. B mouse gene Homaologue L ratiocus ratgene record  strong - ? keyword diabetes OR insulfin

Ll B mouse gene mouse mutant o IMOUSE mutant mouse mutant  strong - ? keyword diabetes OR insulin

(4) Association pull-down menu
As above, PosMed can search the connection of Keyword -> Gene A -> Gene B ->
Chromosomal interval. User can select the association status between the keyword
and a single entity (gene A etc.) or two entities. The association status has can be set

to either “co-cited within the same sentences” or “documents”.

(4)-1 represents the association status between the keyword and Gene A.
The default is set to the association of “entities co-cited within the same sentences.”

Associate the keyword with entities co-cited within the same sentences -

Associate the keyword with  entities co-cited within the same document -

(4)-2 represents the association status between Gene A and Gene B.

The default is set to the association of “none.”

Further associate the entities with entities co-cited within the same sentences -

Further associate the entities with entities co-cited within the same document -

Further associate the entities with naone A
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(5) Set as target button to set them as the next search targets.

(6) Download button to download all hits as an Excel file.

(7) Draw button to draw the co-citation networks of hit entries in another window.

[¥] check all
e ()
- =irst
. [ Jmcapnio
. I inppsd
: I Psmdi

\Further associate the entities with entities co-cited within the same sentences ~

Total Hits: 50 (4.805 sec) Simple Mode ~

[¥] MEDLINE (sentence)
[¥] REACTOME

[¥] human gene record
¥l PP

[¥] mouse mutant
[¥] omim rat gene record

Associate the keyword with entities co-cited within the same sentences ~

[¥] mouse gene record

2 eimanan

n

Page | 1 nex displaymode: Simple ~
@ http://omicspace.riken.jp/ - PosMed - Positional MEDLINE - Internet Explorer (o[ ) [
gfbps |
=2 g . o L
Ngef Gpr35 = B pax Ppplt7
': Hdac4 ‘Wnt10a
1
C =
; .: Stk25 Rampl
Cﬂnm Ephad / \: K
Bok Pam
Il / Cmkorl 0520
L Serpinez?””
Psmdl
{ = I
Scg2
= = =
Irsl Pax3 ; r ﬁ 18rb
Chrng
A s\ oo -
= C Lok TP Hera
InppSd ko Stettal £
Twist2 o vill
g s K
Na = Chrnd C
XrecS U 0
=y c st]al
; Smarcall Sicda3 Ugtla9 EJﬁal
Nppe Ugtldfiela2
Cyp27al
o
Prkag3
=
Cyp27al
L -
R—SHERENFELE v EEEZY4 b | REE-F EY ®100% ~

(8) Page entry box and link to next (previous) page

January 5th, 2009
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(9) Search result display mode (mentioned in next section)
- “Simple” display mode shows a compact list of the search results with minimum
information. Each result indicates the search path from keyword (bottom) to

gene (top).

6. Adipor1 , adiponectin receptor 1

B Adiport *— 7172docs  Pvalue: 1.82E-499 Position: Mm:136231801-136248748 Linkto: MGl CAGE
4 *+—[ 244 docs Pvalue: 1.82E-499

B adippg /23773 docs Position: 1m:16:23061870-23073302 Linkte: MGl CAGE

{4 +—[=7 4372 nits P value: 2.49E-4632

¢ diabetes OR insulin

- “Tree” display mode shows a compact list of the search results in a hierarchical

structure with minimum information similar to the “Simple mode.”

6. Adipor1, adiponectin receptor 1

EAdipoﬂ 1172 docs  Pvalue: 1.52E-499 Position: Mm:1:136231891-1362457458  Link to: MGl CAGE
L9244 docs Pvalue: 1.82E-439
L@ Adipoqg = 3773docs Position: Mm:16:23061870-23073302 Linkto: MGI CAGE
L[ 4378 hits P value: 2.49E-4632
L € diabetes OR insulin

- “Graph” display mode shows a list of the search result with more information.

Each result indicates the search path from keyword (right) to gene (left).

6. Adipor1 , adiponectin receptor 1

Interval Mouse Locus Co-citation Mouse Locus Keyword
(,
6 } < _=_ show graph <= .IE <> BN show graph <=
Symbol: Adipor1 Pvalue: 1.82E-499 Symbol: Adipog Pvalue: 2 40E-4632

Name: adiponectin receptor 1
P value: 1.82E-499
ID: MGL:1919924 set as target
1172
Link to: MGl CAGE
Position: Mm:1:136231891-136248748

January 5tk, 2009

1244

Name: adiponectin, C1Q and collagen
domain containing
Other aliases: adipoQ, adiponectin,
GBP28, apM1, adipo, Acrp30, Acdc
ID: MGL106675
13773
Linkto: MGl CAGE
Position: Mm:16:23061870-23073302

Keyword: diabetes
OR insulin

Copyright © 2005-2009, RIKEN.



4. Understand the relationship between the candidate genes and the keyword

4-1. Relationship displayed in the “Simple mode”

Rank order Gene symbol and name

l l

6. Adipor1, adiponectin receptor 1

(5) —> Adipori *+— 1172 docs  Pvalue: 1.32E-499 Position: Mm:1:136231891-136248748  Link to: MGl  CAGE
(4) e {? <+— | | 244 docs Pvalue: 1.82E-499

(3) —r & Adipoq *—— | 3773 docs Position: Mm:16:23061870-23073302 Linkto: MGl CAGE

(2) —> ‘f} | 4378 hits P value: 2.49E-4632

1) —» ¢ diabetes OR insulin

The order from (1) to (5) indicates the search path from keywords (bottom) to genes
(top).

(1) A keyword icon indicates the keyword(s) entered in the keyword entry box

previously.

(2) An arrow icon indicates the relationship between the keyword(s) and a gene with a

p value.

{+ <+— |7 4378 hits P value: 2.49E-4632

~

Number of document describing both the keywords and the gene

(3) A Mouse gene icon indicates an intermediate path has relationships with both the

keyword(s) and gene.

n Adipog | 3773 docs Position: Mm:16:23061870-23072302 Linkto: MGl CAGE

Number of document describing the gene

(4) An arrow icon indicates relationships between two mouse genes.

"I} +—— 244 docs Pvalue: 1.82E-499
Number of documents describing both the genes

(5) A Mouse gene icon indicates a gene within the interval.

= Adipor1 1172 docs  Pvalue: 1.32E-499 Position: Mm:1:136231891-136248748 Linkto: MGl CAGE

=y

A T /v / A
Gene symbol Synthesis P value Gene position link  Link to original
to OmicBrowse database
Number of documents Link to display CAGE
describing the gene data in OmicBrowse
- 10 -
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4-2. Relationship displayed in the “Tree mode”
In the “Tree mode”, the hierarchy structure indicates the search path from keywords

(bottom) to genes (top) in much the same way as the “Simple mode.”

6. Adipor1 ., adiponectin receptor 1

EAdipoﬂ 1172 docs  Pvalue: 1.82E-499 Position: Mm:1:136231891-136245748  Link to: MGl CAGE
L% 244 docs Pvalue: 1.82E-499
L Adipog | 13773 docs Position: Mm:16:23061870-23073302 Linkto: MGl CAGE
L 4378 hits P value: 2 49E-4532
L ¥ diabetes OR insulin

4-3. Relationship displayed in the “Graph mode”
In the “Graph mode”, each result indicates the search path from keywords (right) to
genes (left).

Rank order Gene symbol and name Gene corresponding to the search conditions

6. Adipor1 , adiponectin receptor 1

Interval Mouse Locus Co-citation Mouse Locus Keyword
S —
6 } <=> _=_ show graph <= .I[‘i <= BN show graph <=

Symbol: Adipori Pvalue: 1.82E-499 Symbol: Adipog Pvalue: 2 40E-4632

Name: adiponectin receptor 1 S 244 Name: adiponectin, C1Q and collagen -

P value: 1.82E-499 A domain containing g&;{y\ll:glrﬁll.ndlabetes

ID: MGI:1919924 set as target r Other aliases: adipoQl, adiponectin,

172 GBP28, apM1, adipo, Acrp30, Acdc
Linkflo: MGl CAGE ID: MGI106675
Posftion: Mm:1:136231891-136248748 13773
Link to: ¥ CAGE

Position: Mm™M23061870-23073302

Number of documents Number of documents describing Number of documents

describing the gene both genes describing the gene

- 11 -
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5. Browsing the details of hit results

6. Adipor1 , adiponectin receptor 1

Interval Locus se Locus
>
S} <= sovaeon <= | Qi) <= ) showarmon <>
Symbol: Adigori Pvalue: [1.82E-499 Symbol: Adigog Pvalue: 240E-4632
Name: adipohectin receptor 1 S 244 Name: adipohectin, C1Q and collagen A
P value: 1.83E-499 domain contdining g‘;{y‘l':gm'r diabetes
ID: MGI:1919p24 set as target Other aliaseq: adipoQl, adiponectin,
| 172 GBP28, apM1, adipo, Acrp30, Acdc
Link to: MGI| CAGE ID:_MGI:‘IUBBFE
Position: Mrj:1:136231891-136248748 T3
Link to: MGI| CAGE
Position: M 16:23061870-23073302
v v v

v
(1)

(2)

5-1. Relationships between the gene and the keywords

(3 4)

When you click (1), the gene, various inference relationships from the gene to the

corresponding biological objects are displayed.

Mouse Locus.

i showarspn
Symbol: Adipor1
Name: adiponectin receptor 1
ID: MGL1919924 sel as target

P value: 1.82F 499

Linkto: NG CAGE

Position: Mm:1:136231891-136248748

January 5tk, 2009

Pvalue:
0

Palue:
0

Pvalue:
0

Search: gene keyword: diabetes OR insulin Threshoid P: 0.01

BN e

Pvalue: 2.18E-1162

294
Human Locus
\ S show graph
Symbol: ADIPOR1
Name: adiponectin receptor 1
Other aliases: ACDCRA, CGI-45, CGIA5, FLI25385, FLI42464,
PAQRA, TESEP1A
ID: HGNC:24040
3
Link to: HGNC CAGE
Position: Hs 1201176575
Cocitation

BN e

Pvalue: 1.17E-10

125

-12-

Cocitation Mouse Locus keyword
<=> <= s show graph <=>
.I[I Symbol: Adipog
Name: adiponeciin, 10 and collagen domain containing
Palue: Pyalue: 182E-499 Other aliases: adipoQ, adiponectin, GBP28, aphl1, adipo, Pyalue: 2.49E-4632
nvﬂ ue: S oas Acrp30, Acdc Keyword: diabetes OR insulin
= ID: MGL:106675
-3773
Linkto: NG| CA
Position: 11m:16:23061870-23072302
keyword
P value: \‘
[}
Pyalue: 263E-121
Keyword: diabetes OR insulin
Cocitation Mouse Locus keyword
<= b show araoh <=>

Symbol: Adipor2
Name: adiponectin receptor 2
Other aliases: DéUclate
ID: MGL:93830
148
Link to: MGl CAGE
Position: 11m:6:119312769-119383102

Pvalue: 2.87E-84
Keyword: diabetes OR insulin

keyword

Pvalue: 3.94E-17
Keyword: diabetes OR insulin

Disease keyword

<> "

[, P
Name: non-insulin-dependent diabetes mellitus
ID: RIO:CRIO010018001797

537365

Pvalue: 0
Keyword: diabetes OR insulin
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5-2. Relationship between the gene and another gene

When you click (2), the relationship, document digests that include both the genes are

displayed.

In the document digest display, the gene names and the keywords are highlighted with

light blue (Adiporl etc.), light green (Adipoq etc.) and red (diabetes or insulin)

respectively. Additional biological objects are displayed in gray. In the default display

sequence, the documents including the keyword(s) are ranked higher. Click a document

number in order to transfer to PubMed at NCBI.

The hit list box The hit and related molecules tabs
E All Hits || & adiport | & Adipog <=
— s =
download rank list show graph show graph
5E B Symbol: Adipor1 Pvalue: 1.82E-499 Symbol: Adipog
- N Name: adiponectin receptor 1 453 = 420 MName: adiponectin, C1Q and collagen domain containing
== = ID: MGI:1919924 mouse mutant 0 Other aliases: adipoQ, adiponectin, GBP28, apM1, adipo, Acrp30, Acdc
[C] checkall HsPPI: 0 ID: MGI: 106675
1 e Link to: MGl CAGE MEDLINE: 153
- A Insig2 Position: Mm:1:136231891-136248748 mouse gene record: 0 Link to: MGl CAGE
2 [ Eiro REACTOME: 0 Position: Mm:16:23061870-23073302
| = Serpinb2 all (1201153) mouse mutant HsPPI (VD) WEDLINE MOUSE gEne REACTOME
4 D EAdorm (0/0) (120/153) record (040) (0/0)
5. [0 = Ptprc Adipor1 related entities keyword diabetes ORinsulin = year all ~ PFind
6. [ I >> Adipor1 any - 50 -
= =40
- [0 B cxers 1 check all £ 5
8. [0 M Mapkapk2 setas target g 20 fr— W with keywaord
g B = — el Find = 10 W without keyword
B .
10 |:| EB 12 DE VAdlqu 0 unknown 1989 2000 2001 2002 2002 2004 2005 2006 2007 2008
: E DE = Adipor2 publication year
1. [ = Rramp1 o g
12 [ & Pigr [ 115 non-insulin-dependent dia.. g digest order by fact -
1 g ELa [ dm. [+ aDIPOR1 1-20 of 153 1 next
14 [ & oo [ k2 [+ Adiport 1: » AdipoR1 mediates the anorexigenic and insulin/leptin-like actions of adiponectin
o [] = s Deltagen and Lexicon Knoc... in the hypothalamus.
0 B Pdca PMID: 18394428
16. [ M 19 [ & Edn1 FEBS letters 2008 Apr 30
= O] b= Amh AdipoR1 mediates the anorexigenic and insulin/eptin-ike actions of adiponectin in the
- [ B uyog I — hypothalamus.
a
18. [ M Gpet ~EL
19. [ B Tont2 ] EAQTD EAdipUH Jadiponectin receptor 1 { references , MG 1919924 CAGE , Mm:1:136231891-
[ dm map2k1 136248748
20. [ M Cise Im Adipog adiponectin, C1Q and collagen domain containing { references , MGL106675 , CAGE ,
21. | B 502 [ ELepr Mm:16:23061870-23073302 )
o F & Nict U= Lep leptin (references , WGL104663 , CAGE , Mm:6:20010231-29023886 )

\

A

4

Y

Related molecules and

diseases box

January 5tk, 2009
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Documents section
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5-2-1. Hit and related molecules tabs

These tabs display the descriptions of hit molecules (Adiporl etc.), related molecules
(Adipoq etc) and their relationships. Click a tab to display each description and change
information of the “related molecules and disease box” and the “documents section”

respectively.

K Adipog Bt

Symbot Adegort

Mame: ISCNectn [eCHr 1

0 LG 1919824

Sz vz
L]
I ADPORT, 1 (GG 24040 . CAGE . HE 1201ITESTS20 114003 )

I I s, 11 MGLIMOER . CAGE . Wm 11323161 1042437 4R )
et Locus: I Aport, aponactn receptor 1{ BGD . B 1347358804 47378884 )

Rieportediy, AGDOrT is 35330313 wih e keyword a3 Sollows

Tk v | el | =5 | = | el | P

Adiport related srises nepwors Sabetes ORmsusn = yyar 3 . Prng
any - »
g
I checkan i,..
- & e
P = |
> ol — —
B sapen aimem 1999 2004 3041 2001 D 2004 IS 200 2007 2044
e publcation nar
) &% sapor2
# 3 nonansuin-dependent 6a_ show G941 ¥ order by Bt = [ oweniaa |
I i aowont 1200172 [Paga] 1 et
B aagont 2
- 5 1:=F In adiponectin ADIPOR1 and ADIPOR2
o e i hmorpl genes ADIPOR1 and ADIPORZ
& Adiport
Ll BAID 17716299
5 ™ 2007
o i o s 25
s Adiponeci plays receptor 1 sz Symbok Adport Pvakec 1876499  Symbot Adpod
S oy Nama: acigonedsn egle 1 Y3 w120 Mame: adpenects, C10 M Colagen doman containing
E 10: G012 Mouse mutant 0 Cther slates: 33000, 3dconecen, GEPIE, spllt, 3dee, Adpd0, Atk
HsPPL & 0 MG 10487
Link foc NG| CAGE MECLINE 153
Posiicn: Wn ) 1MINGIEEMZ4ETEE  mouse pana record § Link e WG CAGE
REACTOME 0 Possom: Mm 15 23083879.23073002
wml'l'-nw‘» =3
Adiport retated eeiies
= =
I aneccan
£ ng
] iR angoq
1 & aspor2
] 437 neninsstindependent 83 gnoe agest ~ ceger by Bt ~ [oownieaa |
g ravurss )1
All Hits B Adiport <=r> Relaticn Adipog b paiil B B sapon 1: ' AdipoR1 mediates the and Kke actions of
poR
== = W5 Denapen e :
— = PuID 18356020
bt Ek FEES lBers 2008 Apr 30
Hame: a3penectin, C10 and cokagen domain containing AdipoR1 insuling.po-
Other ahases: 3000, 33gonectn, GEPZS, JpAH. 3060, AcTE30, Acde R

R UGE106675 5alas Lot
v 3033

73 e

m 13833, CAGE , by 3 SRR 158 198058045 )
n ca MG 106875 | CAGE | Mm 18 2304187
pacikkia)

Matlecus o 00 . Bn 11 75908250- 79921104

Rieportediy, Afpoq Is 3550Ciaed Wil T krpward as folows

[ ||1w1'.-:|| | ueouse || mouse gene ” neacToue | other
e wuomiom || conaganess || recers o ot databases
ASport related snibes Kayword adeles OR insulin + ypou a8 - Prag
any - Voot ¢
= o
I ehuckan i e |
: i
- =] 1
| —
ey U mine 139 100 TN DM DD D D093 2066 17 2068
(], o pubtcation year
] T#15 nonnsuln-omanceston. g, Goest = orderiy B3 = [ cowsioss |
] B spwon 120 o 300 [Faen) 1 -
F=L g
1 % 3 Demagen andLesicon knec . 13w Adiponectin and nisk of coronary hean disease in older men and wormen
i B 139078
The Sap
s 8
. RESULTS:
= ot ey
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5-2-2. Hit document tabs

These tabs indicate the number of hit documents in each document set. In the case of

mouse, the

document

sets for the inference search process are mutant

information, MEDLINE, gene description of MGI, PPI description of the HPRD and
REACTOME description of BioPAX. The number of hit documents which contain the

keywords are highlighted in red. The default setting is all.

MEDLINE
(3035/3786)

REACTOME
(0/0)

mouse mutant
(34)

mouse gene

all (303813773) H=PPI (0/2) record (0/1)

Click a tab to display the corresponding document digests as described above.

(e.g. The transition from “all” to “mouse mutant.”)

mouse mutant MEDLINE mouse gene REACTOME other
all (3038/3773) (314 HsPPI (072) (3035/2766 record (0/1 (0/0 databases
Adipor1 related entities keyword diabetes ORinsulin v year all v AP Find
= = 1000

o 800
[7] checkall e
tast t S 400 — W with keyword
P Find = 200 — thout keyword
e N1 1 1 1§ 1 1 =

[0 &'+ Adipog unknown 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

[ &% adipor2

(]} —0" v non-insulin-dependent dia..
[] & lv ADIPOR1

[ K+ adipor1

show digest ¥ orderby fact

publication year

>
1-20 0300 1

[7] "2 '+ Deltagen and Lexicon Knoc.. 1 '+ Adiponectin and risk of coronary heart disease in older men and women.
PMID:18593765
0 da ent The Journal of clinical endocrinology and metabolism 2008 Sep
[] Jm Amh AB-...
[ = Mapks RESULTS: Adiponectin ibif igni gative cor with
B insulin resi ipidemia, i y and leptin.
[ . Agrp
[ Jm Map2k1
e
[ Jm Lepr +/Roug disease ( references )
| R ——— - In-ARARASE 10\
mouse MEDLINE mouse gene REACTOME other
all 3038/2773) N mutant (314) || HsPPI (072) (3035/3766 record (0/1 (/0 databases
Adipor1 related entities keyword diabetes ORinsulin v yegar all v AFind
via mouse mutant 10
o O
any 2 E
£
[7] checkall S 4 ™ with keyword
tast t = W without keyword
P Find 0

[0 /v ADIPOR1
B8 Ev Adipor1
a%

January 5th, 2009

+ Deltagen and Lexicon Knoc.

show digest v orderby fact

unknown 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
publication year

.

1-4 of 4

1: % MGI Phenotypic Allele Detail: Adipogt™Tka Adipog, adiponectin, C1Q and

collagen domain containing
BRM.0007830

=« MGI Phenotypic Allele Detail: Adipcq"“‘“‘, Adipog, adiponectin, C1Q and collagen domain

Mm:16:23061870-23073302)

- 15 -
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5-2-3. Related molecules and diseases box

Other related molecules or diseases are listed as images in the left yellow box. If the
documents contain the keywords, the related objects will be displayed with hit images
= . You can click a name (e.g. Adipor2) to display the relationships, document digests
that include the keywords (diabetes or insulin), the gene name (Adiporl etc.) and the
biological object (e.g. Adipor2 etc.) in the documents section. This function is the same

as the “Hit and related molecules tabs” described previously.

& | All Hits || i Adipor1 | A im Adipor2 <=>

i P i
show graph show graph
Symbol: Adipori P value: 2-18E-1162 Symbol: Adipor2
Name: adiponectin receptor 1 51198 | 95 Name: adiponectin receptor 2
ID: MGI:1919924 TOTER (I E T Other aliases: DEUclale
HsPPI: 0 1D: MGL93830
Link to: MGl CAGE MEDLINE: 128
Position: Mm:1:136231891-136248748 mouse gene recora: 0 Linkto: MGI CAGE
REACTOME- 0 Position: Mm:6:119318769-119383102
all (95/128) | [ mouse mutant | [ HsPPI(0/0) WEDLINE mouse gene REACTOME
(/o) (956/128) record (0V0) (/o)
Adipor1 related entities keyword diabetes ORinsulin = yegr all * 2 Find
any - a0
[T] checkall E 30
setastarge §2° ith keyword
2 Find = 10 — M without keyword
. —
O] fm [~ Adipog O mkmomn 1935 2000 Z001 2002 2003 2004 2005 2005 2007 2008
D E Adipor2 publication year
e )
[C] T#11># nominsulin-dependentdia... gngw digest = orderby fact -
[ i[> ADIPORA 1-20 of 128 1 ned
[0 k25 Adiport 1: =« Pattern of expression of adiponectin receptors in human adipose tissue depots
[ % 5 Deltagen and Lexicon Knoc... and its relation to the metabolic state.
PMIDA7607322
[ & Edni International journal of obesity (2005) 2007 Dec
[ & Amh OBJECTIVE: To investigate whether adiponectin receptor genes (AdipoR1 and AdipoR2)
= expression in human subcutaneous (SAT) and visceral (VAT) adipose tissue in severely obese
[ b vapks patients with or without diabetes is related to adiponectin gene (AP111) expression and in vivo
[ i Aarp metabolic parameters.
Adipor related entities Adipori reialed erifies Top fifty related molecules and
any v . . . .
1 mearone M diseases are displayed as biological
Mouse Locus 7] checkall
H L . e
Jaan, oo objects initially. You can select a
Arabidopsis Locus A Fing
[ — B0 acatis oo particular condition from the pull
|Mouse Mutant B e .
[Dasase hependent dia 2P A LG down menu. (e.g. Metabolite)
B ER~>ppaa [] % L-Noradrenaline
] /> ADIPOR1 [ ¥ Oteic acid
] 5 adiport [£] ¥ s-Adenosyl-L-methionine
2 cae : [13 : » :
o e s Keyword Click the “Find” image to display the
Metabolite -
] check al :> Giycarol keyword search box. Click the go

. button to find a biological object of
[go] [close
[ rfcety-Coa

interest in this box. (e.g. Glycerol)
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5-2-4. Documents section

The documents section has three convenient functions to find desired documents. The
functions are the “show” pull-down menu, “order by” pull-down menu, “year” pull-down

menu and “Find.”

[keyword diabetes OR insulin + year all

40
30

20 W with keywaord

M without keyword

>~The charts indicate the

documents

10

number of documents.

unknown 1393 2000 2001 2002 2003 2004 2005 2006 2007 2008
publication year

(show dgest + arserty et~ [ downicas

1-20 of 128 1 next

1: '+ Pattem of expression of adiponectin receptars in human adipose tissue depots
and its relation to the metabolic state.
PMID:A7E07322
International journal of obesity (2005) 2007 Dec
OBJECTIVE: To investigate whether adiponectin receptor genes (AdipoR1 and AdipoR2)
expression in human subcutaneous (SAT) and visceral (VAT) adipose tissue in severely obese
patients with or without cliabetes is related to adiponectin gene (AP111) expression and in vivo
metabolic parameters.

The “keyword” pull-down menu enables us to change the display sequence of the hit
documents by keyword(s) or biological terms. The default is the previously entered
keyword(s) in this case “diabetes OR insulin.” Select “physical” to superordinate

documents including physical terms (e.g. binds) and highlight these terms.

[keyword physical b }ear all ~ Prind

keyword diabetes ORinsulin ~

diabetes OR insulin o)
regulatory

documents
- w
e o

=

I W with keyword
ositional B =rionkemon
; ] 1 1 |

enzymatic unknown 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008
publication year

show digest ~ orserty fad  ~

o

1-20 0f 128 1 ne

1: 7 Adiponectin and its role in cardiovascular diseases.
PMID:18336252
Cardiovascular & hematological disorders drug targets 2008 Mar
Adiponectin binds two s, AdipoR1 and AdipoR2.

£

vear all - The published year of documents is narrowed down by the “year”
:ilﬁm — pull-down menu. You can select years from 1999 to the current year

or any with unknown published years. The default setting is “all.”
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show digest ':
all

title |

order by fact *
fact

relevance
recency

including previously selected biological objects, in this case AdipoR1 (Adiporl) and

The “show” pull-down menu has two modes: the default is the digest

mode to display the minimum sentences including keyword(s) and

biological objects, and the other one is the all mode to display whole

text.

The “order by” pull-down menu enables us to change the display

sequence of the hit documents by biological objects, keyword(s) or

their recentness. The default is the “fact” mode to display sentences

the biological object AdipoR2 (Adipor2). Select “relevance” to superordinate

documents including keywords (diabetes or insulin) and highlight these terms. The

“recency” mode superordinates the latest sentences.

You can download the list of all documents by clicking the “download” button. The list
has information about the PMID (PubMed identifier), title, name of the journal,
published year and date, abstract and links to NCBI.

Click the “Find” image to display the keyword search box. Click the go button to

superordinate documents including the highlighted keyword of interest. (e.g. lipid)

Keyword

[1ipid

I

January 5tk, 2009

keyword physical v year all ~ PFind

documents

- W B
e o @ o =

I I W with keyword
M without keyword
— = . .

unknown 1933 2000 2001 2002 2003 2004
publication year

show digest v orderby fact -

1-20 of 128 1 next

1: w Tissue-specific effect of dietary cysteamine on expression of adiponectin

receptors in rats.

PMID: 17696487

Journal of agricultural and food chemistry 2007 Sep 19

Adiponectin is synthesized by adipocytes and affects glucose and lipid metabolism by binding to
its receptors, AdipoR1 and AdipoR2.

2 Im Adipor1 adiponectin receptor 1( references , MGI:1919924 | CAGE , Mm:1:136231891-
136248748 )

? Adipoq ,adiponectin, C1Q and collagen domain ¢ ining ( references , MGL:106675 , CAGE ,
Mm:16:23061870-23073302)

2 Jm Adipor2 ,adiponectin receptor 2 ( references , MGL93830 , CAGE , Mm:6:119318769-
119383102)

2: w Gene expression of adiponectin receptors in human visceral and subcutaneous

adipose tissue is related to insulin resistance and metabolic parameters and is
altered in response to physical training.

PMID:17878241

Diabetes care 2007 Dec

OBJECTIVE: Adiponectin receptors 1 and 2 (AdiQOR1 and AdiQORZ, respectively) mediate
the effects of adiponectin on gl and lipid bolism in vivo.

? EAdipoH ,adiponectin receptor 1 ( references , MGI:1919924 , CAGE , Mm:1:136231891-
136248748 )

7EAdigog. di ctin, C1Q and coll domain ¢ ining ( references , MGI: 106675 , CAGE ,
Mm:16:23061870-23073302 )

o Adipor2 ,adiponectin receptor 2 ( references , MGL:93830 , CAGE , Mm:6:119318769-
119383102)

- 18 -
Copyright © 2005-2009, RIKEN.



5-3. Relationship to gene cluster associated with the gene

When you click (3), gene (Adipoq), a list of relationships to genes associated with the
gene is displayed.

Search: gene Keyword: diabetes OR insulin Threshold P: 0.01

Mouse Locus Co-citation Mouse Locus keyword
. — —
Evalue: 1.68E-388. Eshow graph <= BN show graph <
Symbol: Adipor1 .Il} Symbol: Adipoq
Name: adiponectin receptor 1 Name: adiponectin, C1Q and collagen domain
ID: MGI:1919924 set as target Pvalue: 1 68E.388 containing Pvalue: 7.90E-2015
5 P value: " 185 Other aliases: adipoQ, adiponectin, GBP28, Keyword: diabetes OR insulin
0 - apM1, adipo, Acrp30, Acdc
ID: MGI106675
2027
Link to: MGl CAGE
Position: Mm:16:23061870-23073302
Mouse Locus Co-citation
E show graph <= /
Symbol: Gpr39 .lﬂ

Name: G protein-coupled receptor 39
ID: MGI:1918361 set as target
=13 5

P value:
0 Pvalue: 7.00E-3

2

Linkto: MGl CAGE
Position: Mm:1.127504539-127701399
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5-4. Relationship between the gene and the keywords

When you click (4), the keyword icon, document digests describing both the keywords
and the gene (Adipoq, adiponectin etc.) are displayed. In the document digest display,
the gene name and the keywords are highlighted with light green (adiponectin) and red
(diabetes or insulin) respectively. In the default display sequence, documents including
the keyword(s) are ranked higher. Click a document number in order to transfer to
PubMed at NCBI.

| All Hits '—’ Adipoq

show graph
Symbol: Adipog
Name: adiponectin, C1Q and collagen demain containing
Other aliases: adipoQ, adiponectin, GBP28, apM1, adipo, Acrp30, Acdc
ID: MGL106675
3773 w3038
Adipog
Human
T I ADIPOQ, adiponectin, ©1Q and collagen domain containing ( HGMNC:13633 , CAGE , Hs:3:188043156-188058945 )
Mouse EAdipoq, adiponectin, C1Q and collagen domain containing ( 3773 references , MGL106675 , CAGE | Mm:16:23061870-
Locus: 23073302)
Rat Locus: J:Adipoq, adiponectin, C1Q and collagen domain containing ( RGD , Bn:11:79908290-79921104 )
Reportedly, Adipoq is associated with the keyword as follows.
all (3038/3773) | | mouse mutant H=sPPI (42} MEDLINE mouse gene REACTOME other
(34) (3035/3766) record (0/1) (0/0) databases
Adipoqg related entities keyword diabetes ORinsulin ~  year all ~ A~ Find
any - 1000 -
g 50 -
[C] check all 5 a0 — -
set as target § 400 — W with keywaord
draw = 200 J— W without keyword
A~ Find 0 known 1335 2000 2001 2002 2003 2004 2005 2006 2007 2008
D ELep publication year
[ &= Ghr show digest = orderby fact -
[ mpep 1-20 0f 300 1 next
Clma
[ & Cyp2et 1: »Adiponectin and risk of coronary heart disease in older men and women.
PMID: 18593765
[[] b= Dra2 The Journal of clinical endocrinology and metabalism 2008 Sep
AB- .
[ Jm vamp2 RESULTS: Adiponectin exnibited significant negative correlations with baseline adiposity,
[[] b= Gpri20 insulin resistance, dyslipidemia, inflammatory markers, and |=ptin.
O] M Insig?
| =Rl 'l-L Rougnon-Heberden disease ( references )
= %l Cholesterol { references , KID:C00003548 )
O Csf3 ? Er\dipoq .adiponectin, C1Q and collagen domain containing { references , MG 106675 | CAGE |
[ & csp Mm:16:23061870-23073302 )
oM csta .cystatin C { references , MGL102518 , CAGE , Mm:2:148563189-148566928 )
[ Ja Cxei11 2 I8 Lep leptin ( references , MGL104663 , CAGE , Mm:6:29010231-29023886 )

Additional biological objects are highlighted in gray. (e.g. leptin) Other related
molecules are listed in the left yellow box. Click the images to display the relationships

and to find further related biological objects.

- 20 -
January 5th, 2009 Copyright © 2005-2009, RIKEN.



	Introduction
	Specify the search conditions
	Specify the display conditions
	Understand the relationship between the candidate genes and the keyword
	4-1. Relationship displayed in the “Simple mode”
	4-2. Relationship displayed in the “Tree mode”
	4-3. Relationship displayed in the “Graph mode”

	Browsing the details of hit results
	5-1. Relationships between the gene and the keywords
	5-2. Relationship between the gene and another gene
	5-2-1. Hit and related molecules tabs
	5-2-2. Hit document tabs
	5-2-3. Related molecules and diseases box
	5-2-4. Documents section
	5-3. Relationship to gene cluster associated with the gene
	5-4. Relationship between the gene and the keywords


