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https://string-db.org/

<~ C 3 httpsy//cn.string-db.org/cgi/input?sessionld=bTdLNCVeKEYA&input_page_active form=multiple identifiers

@ STR' N G Search Download Help My Data

Protein by name

£ ER
I = Multiple Proteins by Names / Identifiers

Proteins by sequences

Proteins with Values/Ranks
List Of Names:

Protein families ("COGs")

- )

mhER/ER, —f7—1

Pathway / Process / Disease NeW

Add organism New
... or, upload a file:
Organisms

Examples
Organisms

. IR
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@ STR' N G Search Download Help My Data

JL fax'as
ing protens | —HAAE
The following proteins in Homo sapiens appear to match your input. ] 4

Please review the list, then click 'Continue' to proceed. N
BB,
1001 query items showing page 1 of 51 « first « previous * next « last O \ }; A N
3

1) 'GCLC™:

[+] BCLC - Glutamate-cysteine ligase catalytic subunit

2) 'NIPAL3"

[+] NIPALS - NIPA-like protein 3; NIPA like domain containing 3.

3) 'CYP51AT":

[w] CYP51A1 - Lanosterol 14-alpha demethylase; A cytochrome P450 monooxygenase involved in sterol biosynthesis. Catalyzes 14-alpha demethylation of
lanosterol and 24,25- dihydrolanosterol likely through sequential oxidative conversion of 14- alpha methyl group to hydroxymethyl, then to carboxylaldehyde,

followed by the formation of the delta 14,15 double bond in the sterol core and concomitant release of formic acid. Mechanistically, uses molecular oxygen
inserting one oxygen atom into a substrate, and reducing the second into a water molecule, with two electrons provided by NADPH via cytochrome P45]..]

4) 'MTMR7"

[+ MTMR7 - Myotubularin-related protein 7; Phosphatase that specifically dephosphorylates phosphatidylinositol 3-phosphate (Ptdins(3)P) and inositol 1,3-
bisphosphate (Ins(1,3)P2)

[ 1 MTMR® - Myotubularin-related protein 9; Acts as an adapter for myotubularin-related phosphatases. Increases lipid phosphatase MTMR6 catalytic activity,
specifically towards phosphatidylinositol 3,5- bisphosphate and MTMR6 binding affinity for phosphorylated phosphatidylinositols. Positively regulates lipid
phosphatase MTMRY? catalytic activity (By similarity). Increases MTMRS catalytic activity towards phosphatidylinositol 3- phosphate. The formation of the
MTMR6-MTMR9 complex, stabilizes both MTMR6E and MTMRO protein levels. Stabilizes MTMRS protein levels. Plays a role in the late stages of ma [..] fa.k.a.
ENSPO0000221086, AJ297824, R-HSA-1483255]
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To keep your network manageable, STRING changed three settings:

* the nodes will have a simplified (not 3D) design
*» previews of protein structures are not shown
 the network edges show interaction confidence only

You can reverse these changes later, under the 'Settings' tab below N/ ‘ . .m} .. -
the network. ; : N 7 ‘ o
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> (@ Legend > - >, Analysis > [EHExports » % Clusters > @ More @ Less

Basic Settings

Network type:
UPDATE
Ii‘ full STRING network  ( the edges indicate both functional and physical protein associations )

[ physical subnetwork ( the edges indicate that the proteins are part of a physical complex )

meaning of network edges:
[]evidence  ( line color indicates the type of interaction evidence )

Advanced Settings

IE confidence (| == line thickness indicates the strength of data support )

L N
- : :-\*' 3
active interaction sources: /)/?\

Ei Textmining @ Experiments Ei Databases @ Co-expression

[+#] Meighborhood  [+#] Gene Fusion  [v] Co-occurrence

minimum required interaction score:

—_ \
medium confidence (0.400) * §1E }g I'E"ﬂ 1E

max number of interactors to show: — B
ETH&ERXR

1stshell: | - pone / query proteins only - % sz
HEEAT RE

2nd shell: | - none -

network display mode:
D static png (& network is a simple bitmap image; not interactive )

@ interactive svg [@ network is a scalable vector graphic [SVG]; interactive )

network display options:
Enable node coloring mode
[ ] enable 3D bubble design
[+] disable structure previews inside network bubbles
D center protein names on nodes

D show your query protein names

[ ] hide disconnected nodes in the network

[ ] hide protein names

12| protein name font size
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> Analysis N [EB Exports >

® Viewers > (@ Legend > £} Settings >
IR Bi— IR
:LX J%-TFE *’F% HH :LX/I\ IX_X—' Network Stats

F— e EEEN

Pzg, H AT e

number of nodes: 19
number of edges: 76

average node degree: 8

N avg. local clustering coefficient: 0.748
TH5FZHMT =18
:\Li_ # E_ :\Iz .Uib :\Li_ ?% 1 tﬁi Functional enrichments in your network
] — ~
I-a %:?:EE] %B ﬂ%ﬁi I,'Z\ %_I\ > Biological Process (Gene Ontology)

% Clusters > € More

expected number of edges: 3

PPl enrichment p-value: <1.0

N Q:I: GO-term description count in network
El\] %_:l: IZ_ z *@ G0:0097069 Cellular response to thyroxine stimulus 20f2
G0:0032918 Spermidine acetylation 20f2
G0:0044752 Response to human chorionic gonadotropin 20f 5
G0:0006880 Intracellular sequestering of iron ion 20f5
G0:0051409 Response to nitrosative stress 3of8
) Molecular Function (Gene Ontology)
GO-term description count in network
G0:0019809 Spermidine binding 20f2
G0:0004357 Glutamate-cysteine ligase activity 20f2
G0:0004145 Diamine N-acetyltransferase activity 20f3
G0:0004322 Ferroxidase activity 20f6
G0:0016722 Oxidoreductase activity, acting on metal ions 3o0f16
> Cellular Component (Gene Ontology)
GO-term description count in network
G0:0017109 Glutamate-cysteine ligase complex 20f2
G0:0008043 Intracellular ferritin complex 20f2
G0:0044754 Autolysosome 3o0f12

¥ Strength
3.02
3.02
2.62
2.62
2.59

v Strength
3.02
3.02
2.84
2.54
2.29

v Strength
3.02
3.02
241

6

false discovery rate
0.0036
0.0036
0.0096
0.0096
0.00020
(more...)

false discovery rate
0.0130
0.0130
0.0130
0.0202
0.0036
(more ...)

false discovery rate
0.0027
0.0027
0.00035
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SAT1 SAT2
PRNP
(,\{!éE1LCBB ;$Ej ﬁéilﬁiﬁiT§§L£§§%j7I<
& - 5 —1
O © BTRE—
GO term
© Viewers > (@ Legend >  £F Settings > - BB Exports > (W Clusters > @ More @ Less E
Network Stats MAE1 LC3B
number of nodesz 19 expected nymber of edges: 3 CP
avergzr:ﬁz;zfﬂe;g::: 26 ,,_PPI enrichment p-value: < 1'05-1,? ) e PCBP1
avg. local clustering coefficient: 0.748
Functional enrichments in your network
> Biological Process (Gene Ontology) |
GO-term description count in network  strength  false discovery rate

G0:0097069 Cellular response to thyroxine stimulus 20f2 3.02 0.0036 .

G0:0032918 Spermidine acetylation 20f2 3.02 0.0036

G0:0044752 Response to human chorionic gonadotropin 2 of 5 262 0.0096 o

A B i D E I G H 1

1
2 hsa04216 Ferroptosis 19/19 42/8846 5.69368E-47 2.90378E-45 2.45727E-45 GCLC/GCLM/CP|19 ,5 | P fl
3 |Lsa00860 Porphyrin metabolism 419 46/3846 2.3431E-06 5.07401E-05 _ |5.05617E-05 _ |CP/FTL/HMOX1/]4 —JclusterProftiler
4 | hsa00480 Glutathione metabolism 319 58/8846 0.000240595 0.003563442 0.003015503 GCLC/GCLM/GP]3 Qﬂ:% H:?F/A(
5 hsa04978 Mineral absorption 3/19 61/8846 0.000279486 0.003563442 0.003015503 FTL/HMOXI1/FTH3 -H X
6 hsa04217 Necroptosis 3/19 150/8846 0.004468945 0.039610012 0.033519309 FTL/VDAC2/FTH|3
7 |hsa00330 Arginine and proline metabolism 2/19 50/8846 0.005035412 0.039610012 0.033519309 SATI1/SAT2 2 2 =
8 |hsa00270 Cysteine and methionine metabolism 2/19 52/8846 0.005436668 0.039610012 0.033519309 GCLC/GCLM 2 ’I@I El\] ZE—$$ El\]
0 |hsa04621 NOD-like receptor signaling pathway 319 189/8846 0.00722827 0.04608022 0.038994613 ATG5/MAPILC3H3
10 'hsa00061 Fatty acid biosynthesis 1/19 18/8846 0.037999588 0.213831575 0.180951385 ACSL4 1
11 hsa01240 Biosynthesis of cofactors 219 153/8846 0.04192776 0.213831575 0.180951385 GCLC/GCLM 2
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© Viewers > (D Legend > {&F Settings > Y Analysis > _ %5 Clusters > €@ More QLess\

=
9& ==} Export your current network:

.. as a bitmap image:

- IE N ... as a high-resolution bitmap:
—p ,“\X{q: ... as a vector graphic:
\s short tabular text output:

. as tabular text output:

E lé I{L‘I: . as an XML summary:
\ . protein node degrees:

.. network coordinates:

.. protein sequences:

.. protein annotations:
.. functional annotations:

download
download
download
download
download
download
download
download
download
download
download

'.9-( Send netw

file format is PNG" portable network graphic

same PNG format, but at higher resolution

SVG: scalable vector graphic - can be opened and edited in lllustrator, CorelDraw, Dia, etc

TSV: tab separated values - can be opened in Excel and Cytoscape (lists only one-way edges: A-B)
TSV: tab separated values - can be opened in Excel (lists reciprocal edges: A-B,B-A)

structured XML interaction data, according to the 'PSI-MI’ data standard

node degree of proteins in your network (given the current score cut-off)

a flat-file format describing the coordinates and colors of nodes in the network

MFA: multi-fasta format - containing the arinoacid sequences in the network

a tab-delimited file describing the names, domains and descriptions of proteins in your network

a tab-delimited file containing all known functional terms of protiens in your network
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Enter search term. .. /ﬁ‘ aas o @
s

5 e Style v (= J SRS c bba v 02 - E
2 1
Z 2 default v = Network | g
£ 2 §
g P ties v v I S |: E
Y Properties O %m { x Ranking Method E
Def. Msp B
-
- :’-" Border Paint < ‘
s @
w
3 > 0.0 Border Width <
+0
oo ¢ [:] Fill Color <
=
»> i}
Image/Chart 1 <
i) Label <

. Label Color <

12 Label Font Size <
O ¢
35.0 <
255 EP <
(1]

M \tock node widdy and height
EEE string_interactions_short. tsv E. ﬁ m’& E@} ‘A * 0

ESRILEREN]) o —

shared name name identifier node_degree degree. layout

L La;'out[’ools 0 Boundaries . Legend Panel m Annotation

Node Edge Network BB Colum ACSL4 ACSL4 9606. ENSP0000033. .. 13 13

Commana¥ bine B8 Node Table B3 Edse Table BB Network Table 3 Enrichment Table
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= > X\ /T F
~J j\__ Source node
Target node
%, Network file to load X 4. Import Network From Table X
T (D ‘ 06_PPI_cytoscape v ‘ _'" b v
- [ 06 cytoscape.pptx Preview
iif] A Ferroptosis_ppi.tct ) |
- L. = Click on a colusm to edif it.
BiRfEE. . A string_interactions.tsv
string_interactions_short.ts L . .
Ol M e ey ® =nodel 4 ® node? 4 [3) nodel_string id 4 [3] node?_string_id 4 (3 neighbozh
- ACSL4 HMOX1 9606. ENSF00000338787 9606. ENSF00000218117 A
Rl ACSL4 SLC40AL 9606. ENSP00000339787 9606. ENSP00000261024
ACSL4 LFCAT3 9606. ENSF00000338787 9606. ENSF00000261407
ACSL4 FTH1 9606. ENSP00000339787 9606. ENSPO0000273550
ACSL4 SLCTAlLL 9606. ENSF00000338787 9606. ENSF00000280612
Documents ACSL4 VDAC2 9606. ENSF00000338787 9606. ENSF00000361635
ACSL4 FTL 8606. ENSF00000339787 9606. ENSF00000366525
! ACSL4 STEAF3 9606. ENSF00000338787 9606. ENSF00000376822 w
: L4 2>
flidzzh ]
Advanced Options. ..

‘ ke m string interactions_short. tsv 1:].]]:
B B g v: mE (1) 4 Cancel
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File Edit View Select Layout Apps
p 4, ¥
<~ BRA ¢ &
Network v

.

%, Session: New Session

Tools Help

QA Q

Homo sapiens X Ciardia intestinalis

«§ Networlk

1 of 1 Network selected

ﬂ cytoHubba

v string_interactions_short. tsv

® .3 strins_interactions_short. tsv

o) 255 S A=

& strle

33 App Storxe

Y Filter

m Amnotation

e Boundaries

. Legend Panel

L Layout Tools
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HH string_interactions_short. tsv

Node Table v

& [0

ACSL4
HMOX1
SLC40a1
LPCAT3
FTH1

©

shared name

a 4B

name

ACSL4
HMOX1
SLC40a1
LPCAT3
FTH1

Enter search term...

—
ng

SLCTAn
ce N

Wsu:we/ i
AR U
WT‘WW‘

= \wor

\//,, )

PCBP1 —— FLVCR2

BEEM4LS

W) 265 £ 7 :

v

B8 Node Table O3 Edse Table OB Network Table ¥ Enrichment Table

o
=
a
&
s
=
£
o
-3
H

(S

Wei Sheng Xin



EL —
<7 /

d
S

|

(S

Wei Sheng Xin

%, Data Table file:

T (D

E

-

Sl

Documents

L

Jla:N ]

.

s

06_PPI_cytoscape

@ 06_cytoscape.pptx
A Ferroptosis_ppi.txt
A string_interactions_short.tsv

P stin g _node degrees.tsv

SZFF% ) : string node_degrees. tsv
THZEM gl

ki
BUH

%, Import Columns From Table

Target Table Data

Vhere to Import Table Data: |iTo a Network Collection | v
Select a Network Collection

Node Table Colums

Import Data as: v
Case Sensitive Key Values: [V]
~Preview
Click on a column to edit it. Select None
@, =node [l [3 identifier “ [3) node_degree [l
ACSIA 9606. ENSP00000338787 13 A
ATES 9606. ENSP00000358072 4
e 8606. ENSP00000264613 ]
FLVRZ 9606. ENSP00000238667 7
FTH1 8606. ENSP00000273550 19
FIL 8606. ENSP00000366525 17
eCcLC 8606. ENSPO0000487574 8
ECLM 9606. ENSP00000359258 9
cPx4 8606. ENSP00000346103 16 v

Advanced Options. ..

Coe
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4, Session: New Session
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File Edit View Select Layout Apps Tools Help

o B R
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Properties v

o Network
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: 0
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Node Edge HNetw
[l Command Line
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L
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Border Paint
Border Width
Fill Color
Height
Image/Chart 1
Label

Label Color

QaQ

Labal Font Size

Shape

Transparency

width

[ Lock node width and height

ork BB Colum
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Node Table w
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a B

shared name name identifier node_degres
9606. ENSF0000033. .. 13
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9606. ENSPO000026. . . 18
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9606. ENSF0000027. .. 19
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% Properties v ¥ A

Def Map BEp
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.E' [:] Border Faint < b
@
A 0.0 Border Width <
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| " _ 5
E D H Fill Color v =
- , - 7
. 2 %0 ; #P1LC3B
- Colum S = & OB -

Mapping Type X
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_a_ Current Mapping ,-:s‘\ K ;!l /
2. N

imy

:
g
: o
[}
@ Imsge/Chart 1 <
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o Boundaries m.-\nnotatxon Y Filter I Style 4 Networl

l Legend Panel

N\
|
0

/

\\N\

Style v = SR R
default v —
Properties v ¥ A

Defi. Msp Byp
A

| m Fill Color v

Colum

MNapping Type

Current Mapping

1.00 19,00

Image/Chart 1 <

H Label <

. Label Color <
12 Label Font Size <
O Shape £

PRNP

string_interactions_short. tsv

Node Table v
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, Style

Y Filter

m Annotation

e Boundaries

. Legend Panel

L Layout Tools

Style v a

default A

Properties v

Def Mep BEyp

1w
o
Image/Chart 1
H Label
. Label Color
12 Label Font Size
O Shape
35.0 n Size
Colum
Mapping Type
0.0
Current Mapping
e
255 Transparency
(i ]

E Leck node width and height

FHode Edge Network BB Colum

7 =

¥ A

W

)

£

PRNP

a string_interactions_short. tsv

Table w

¢ 00 ®

shared name

ACSL4
HMOX1
SLC40A1
LPCAT3
FTH1

Q

name

ACSL4
HMOX1
SLC40al
LFCAT3
FTH1

|

9€06.
9€06.
9€06.
9€06.
9€06.

identifier

ENSF0000033. ..
ENSF0000021. ..
ENSP0000026. ..
ENSF0000026. ..
ENSP0000027. ..
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Annotation v
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Layvers Appearance
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“. Session: New Session

File Edit

<

3% aop store [ crtoRubba
& strle  of metwork

Y Filter

Annotation

o

. Legend Panel

L Layout Tools

i JE

=
~J

1L

L
L

View Select

=R

Style v

default

Properties v

Def Msp By

150
1.0

[ &dge color

Nede Edge Net
B Command Lin

e

% 8

Bundle Edges >
Clear All Edge Bends
Layout Tools

Settings... -
Apply Preferred Layout F5

Copycat Layout
ATz

Grid Layout > ) L soLe
Hierarchical Layout 3 S
Circular Layout > wrEn2
< sLeraL [
Stacked Node Layout > 8. LK f:”: e e
Attribute Circle Layout > All Nodes > (none)
Attribute Grid Layout > Selected Nodes Only > shared name \Ye
Prefuse Force Directed Layout > < name
Degree Sorted Circle Layout > < selected
Prefuse Force Directed OpenCL Layout > identifier
Group Attributes Layout > ¢ node_degree
<

oS mode iy

c0@Q0®

Edge-weighted Force directed (BiolLayout) > C—

Edge-weighted Spring Embedded Layout > <

Compound Spring Embedder (CoSE) »| ¢
< string_interactions_short. tsv
Inverted Self-Organizing Map Layout >
Node Table w
Boundary Layout >

0 B a 4B

yFiles Circular Layout

yFiles Hierarchic Layout shared name name identifier
- . . FTH1 FTH1 9606. ENSPO000027. . .
yFiles Hierarchic Layout Selected Nodes eanp e 5606, EXSFO000035,
yFiles Organic Layout GCLC ecLe 9606. ENSF0000043. .
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Percolated Component) . B ASBIEZHME (Maximum Neighborhood Component) . & KSB1EZHH=E
JZ (Density of Maximum Neighborhood Component) . & AKHE RO (Maximal Clique Centrality) XX
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BERRTERIEY, EBERHbERISENREZESRTHXEEARR.

- APSTERY: CytoHubbaigffl 7 —PE RN ESRE, AATMUBEX N REOTNGE, FRFER
ER T RHETIHT

© TMEKRE: CytoHubbailfiZffl 7 — P IIEm AREH @R, FHIMRARBRMERRMES, Fieil
RSBy F M4,



Y

Zzcytohubba

%, Session: New Session

File Edit

o

83 App Store
«§ Networl

.’ Style

Y Filterx

m Amnotation

0 Boundaries

View Select Layout Apps Tools Help

BB L

App Store v 852 -

QR QQ <

cytohubbal ’Q =

Installed apps

o v
o v
i v
v
v
m v
W v
m v
o v
m v

Default core apps

boundaryLayout (v1.1)

ClueGO (v2.5.9)

CytoNCA (v2.1.6)
EnrichmentMap (v3.4.0)
iReguilon (v1.3)

Legend Creator (v1.1.6)
MCODE (v2.0.2)

MetScape (v3.1.3)

stringApp (v2.0.1)

yFiles Layout Algorithms (v1.1.3)

f» cytoHubba

Predicts and explores important nodes and subnetworks in a given network by

several topological algorithms.

% v % #r ok (168) 137726 downloads | citations | discussions @ “

Details Release History

Categories: clustering, Connection sub-graph discovery, graph analysis, network analysis, Protein

complex, social network analysis, Topology

Explore important nodes/hubs and fragile motifs in an interactome network by several topological
algorithms including Degree, Edge Percolated Component (EPC), Maximum Neighborhood
Component (MNC), Density of Maximum Neighborhood Component (DMNC), Maximal Cligue
rentralify (MMM and rentralitiee hasad nn chnrtest nathe eiirh as Rattlanark (RRV Erfaniricit
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Search the App Store

CYTOSCAPE 3

Or, for JAR file, click here fo download

CYTOSCAPE 3

Or, for JAR file, click here to download

Version 0.1
Released 4 Jan 2017
Works with Cytoscape 3.0

Download Stats Click here

cytoscape v3.10.0

RESOURCES

© Ask a question
W Search BioStars
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