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Analyze Protein-Protein Interactions with InSyBio Interact

INntroduction

Interact is an intracellular interaction analysis tool for the

e analysis of proteins
e analysis of protein interactions

e prediction of proteins’ functionality

Proteins are the functional components of many cellular processes and the
identification of their physical Protein-Protein Interactions (PPIs) is an area of mature
academic research.

INSyBio Interact enables users to combine a variety of sequential, structural, and
functional information using a high-performance machine learning technique to predict a
confidence and interaction affinity score for each protein pair. These confidence scores
indicate the probability of these two proteins interacting and the strength of this
interaction. Users are able to tune this confidence score and extract their own datasets as
well as obtain only positive or negative interactions. Moreover, InSyBio Suite also provides
visualization and meta-analysis of the Protein Interaction Networks. The protein interaction
networks are clustered using a novel methodology to extract information about the protein
complexes that the proteins form to perform specific tasks. These complexes and the

overall PPl networks may be visualized using an interactive visualization module.

With InSyBio Interact you can:

a) Search Positive/Negative PPIs

b) Retrieve information about a specific protein

c) View and download the list of clusters created by the EEMC algorithm

d) Search proteins and Complexes with a GO Term

e) Create and Save your own PPI| dataset

f) Create a network from your set of biomarkers (genes, transcripts, proteins)

g) Perform functional enrichment analysis on your set of biomarkers
h) Annotate functionally a specific protein using a patent-pending method [Theofilatos,

K., Dimitrakopoulos, C., Mavroudi, S., Korfiati, A. and Alexakos, C., Insybio Inc, 2017.
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Protein functional and sub-cellular annotation in a proteome. U.S. Patent Application

15/361,461)]

Protein Search

You can extract information about a specific Human protein by providing its UNIPROT

identifier.

You can:

a) Request the PPIs that are related to the specific protein and download the results;

Uniprot 1D of protein
| qapaz2 x |~
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The results are presented on your screen in a browse-able table or you can
download them as a TAB delimited CSV file.

For each PPI the following are presented:

The Uniprot IDs of the two proteins,

22 informative sequential, structural and functional features,

»
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e Presence in the APID database,

e The protein-protein interaction score - a confidence score indicating the
probability of a protein pair to be an interacting one and the strength of this

interaction.

b) Visualize the protein interaction network related to the specific protein and

download it in various graph-representation file formats;

Uniprot 1D of protein Feature normalization to the interval [0-1]
Qop212 x |V| MNo
Protein's PPIs Protein's PPIs Visualization Protein's Clusters Protein's Functions Related miRNAs

B2rBs9 094933 popi4n
P26374

P10721 P52272
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Export Network Layout

PMG image | l & Save Visualized Network
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Protein's Information
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The result is an interactive graph displaying the first or the second neighborhood of

the protein of interest (after user choice).

Clicking on a node-protein or on an edge-interaction, the respective information is

presented.

Right clicking on a node-protein, its first neighborhood is presented.

There are options for decreasing opacity on mouseover and changing layout (force

directed, radial, or circle).

The graph can be saved in various formats (PNG image, SVG image, PDF file, XGCMML

document, GraphML document, or Simple Interaction Format (SIF) document).

c) Find the clusters related to the specific protein;

= 9 InSyBio Suite Beta - Protein Search

Uniprot 1D of protein

| qopa12 x|~

Protein's PPIs Protein’s PPIs Visualization Pratein's Clusters Protein’s Functions

Cluster 4953»
Cluster's
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Related miRNAS

Feature normalization to the interval [0-1]

& Exportincsv

Protein's Information

Cluster's Functions

G0 Term

0008513

8015226

8015293

8015491

8015651

0030165

Function Name

secondary active organic cation transmembrane transporter
activity

carnitine transmembrane transporter activity

symporter activity

cation:cation antiporter activity

quaternary ammonium group transmembrane transporter activity

PDZ domain binding

Function Namespace

molecular_function

molecular_function

molecular_function

molecular_function

molecular function

molecular_function

=08

InSyBio Beta User

The result is a list of the clusters the protein of interest takes part in.

Clicking on a cluster, the following information is presented:

e The proteins that form the cluster,
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e A table of the cluster’s functions.

d) List all the functions related to the specific protein;

= e InSyBio Suite Beta - Protein Search

Uniprot 1D of protein Feature normalization to the interval [0-1]

(-

Protein's PPIs Protein's PPIs Visualization Protein's Clusters Protein's Functions Related miRNAs Protein’s Information

GO Term Function Name
0008277 regulation of G-protein coupled receptor protein signaling pathway
0008283 cell proliferation

0016842 lipid catabolic process

0019722 calciun-mediated signaling

0043547 positive regulation of GTPase activity

0048016 inositol phosphate-mediated signaling

6046578 regulation of Ras protein signal transduction

0045859 regulation of protein kinase activity

0032835 glomerulus development

8000187 activation of MAPK activity

8001558 regulation of cell growth

0043647 inositol phosphate metabelic process

0086644 phospholipid metabolic process

& Exportin CSV

= & A InsyBioBeta User - ‘ [ ] .

Function Namespace
biological process
biological process
biological process
biological_process
biological process
biological process
biological process
biological process
biological process
biological process
biological process
biological process

biological process

The result is a table with the functions that the protein of interest has.

For each function, the following information is presented:

e The function’'s GO term,
e The function’'s name, and

e The function’s namespace.

e) List all the miRNAs related to the specific protein;
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= ‘@InSyBio Suite Beta - Protein Search = & A | InsyBioBeta User - ‘ [ ] .

Uriprot ID of protein Feature normalization o the interval [0-1] 2 Exportincsv

- o

Protein's PPIs Protein's PPIs Visualization Protein's Clusters Protein’s Functions. Related miRNAs Protein’s Information

There aren't any miRNAs related to this protein.

The result is a table with the miRNAs that regulate the expression of the protein of interest.
For each miRNA, the following information is presented:

e The miRNA’s accession number, and
e The miRNA'sid.

f) Find the protein's information;
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= @ InSyBio Suite Beta - Protein Search

Uniprot ID of protein Feature normalization to the interval [0-1]
| B2rTEe x|~

Protein's PPIs Protein's PPIs Visualization Protein's Clusters Protein's Functions Related miRNAS Protein's Information
Uriprot ID Official Gene Symbol Protein Name

B2R789 STARD13 START domain containing 13, isoform CRA_b

= & A | InSyBioBeta User > | .

& Exportin cSV

Sequence
KL CTSNKWTFORT YTLL GURNTTSSESVLTDLSEPEVCSTHSESSGGSDSRSQPGOCCT
DNPVMLDAPLVSSSLPQPPROVLNHP FHPKNEKPTRARAKSFLKRMETLRGKGAHGRHKGSGRTGGL VISGPMLOQEPES FKAMOCTQTPNGDLQNSPP
PACRKGLPC TPCLKERKC MYLEDLDVLAGTALPDAGDQSRMHEF HSQENLVVHIPKDHKPGTFPKALSIESL
SF ISL MASCHRASRVST) YASTGDLLDL EKDDL FPHLDDILQHVNGLQEVVDDWSKDVLPELQTH

DTLVGEPGLSTFPSPNOITLDFEGNSVSEGRTTPSDVERDVTSLNESEPPGVRDRRDS GVGASL TRPNRRLRWNSFQLSHOPRPAPASPHTSSOTASOL
SLLORFSLLRLTAT! v TVHVORTGOPLPQSIQQALRYLRSNCLDOVGLFRKSGVKSRIHALRQ
MNENFPENVNYEDQSAYDVADMVKQF FROLPEPLFTNKLSETFLHIYQYVSKEQRLOAVQAALLLLADENREVLQTLLCFLNDVUNLVEENQHTPMNLA
VCLAPSLFHLNLLKKESSPRVIQKKYATGKPDQKDLNENL AAAQGLAHMIMECDRL FEVPHELVAQSRNSYVEAETHVPTLEEL GTQLEESGATFHTYL
NHLTQGLOKEAKEKFKGWVTCSSTONTDLAS KLY NRVLRERHL) ETLDRQTETYQYVLNSMAPHPS
RDFVVLRTWKTDLPKGMCTLVSLSVEHEEAQLL GGVRAVVMDSQYL TEPCGSGKSRLTHICRIDLKGHSPEWYSKGFGHL CAAEVARTRNSFOPLIAEG
PETKI

The result is a table containing information about the protein of interest.

For each protein, the following information is presented:

e The UniProt ID,
e The official gene symbol
e The protein name, and

e The protein's sequence.

Computationally Predicted Protein Complexes

You can view a list of all the clusters computed from the algorithm EEMC. EEMC (Evolutionz

Enhanced Markov Clustering) is a novel fully unsupervised methodology that InSyBio team has propos

for the prediction of protein complexes from weighted PPI graphs. It is a hybrid combination of

adaptive evolutionary algorithm and a state-of-the-art clustering algorithm named Enhanced Mark
Clustering. When applied to new human datasets EEMC' s performance was encouraging in t
prediction of protein complexes which consist of proteins with high functional similarity. From EEMC

analysis, we suggest new potentially true Human protein complexes which should be further validat

using experimental techniques.
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= @ InSyBio Suite - Computationally Predicted Protein Complexes EE B UE LN
.‘. Export EEMC Clusters in .TXT
Cluster 10
Cluster 2P0
Cluster's Proteins Cluster®s Functions
AGAVKS . .
QBNEC6 GO Term Function Name Function Namespace
0001047  core promoter binding molecular_function
0003714  transcription corepressor activity  molecular_function
Cluster 3»
Cluster 4»
Cluster 5»
Cluster 60

The result is a list of the clusters calculated using the EEMC algorithm.

Clicking on a cluster, the user can be informed about the proteins that form the cluster and the

cluster's functions.

The entire set of clusters can be downloaded in a txt file with the following format:

cluster_id,proteins,go_terms
1,ACAV96 Q9COH2,0005254
2,Q8NFC6 AOAVK6,0001047 0003714
3,A0AVT1 Q7Z6D5,0019780 0016874
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Positive/Negative PPI Search

You can search positive and negative Human Protein-Protein Interaction Data by specifying

threshold referring to the PPI classification confidence score and the affinity of the interaction.

& Exportincsv
Classification threshold value Regression threshold value Define positive/ negative resuls Feature normalization to the interval [0-1]

0.075 02 © Positive (7 Negative Yes 486448 Records

You can search by choosing:

A classification confidence threshold value

A regression (affinity) threshold value

Positive (interacting) or Negative (non-interacting) PPls
Normalization to the [0,1] interval or not

And you get a table view of the selected PPIs along with their informative features:

General View of the Table

Uniprot ID 1 Uniprot ID 2 RefSeqID 1 RefSeqID 2 Sequence 1 Sequence 2
Search Uniprot ID 1 | |Senr:1 Uniprot [D 2 | ‘Sem(h RefSeqID 1 | ‘S‘earch RefSeqID 2 | |5ea’\:h Sequence 1 Search Sequence 2

MLARALLLCAVLAL SHTANPCCSHPCONRGYCHSYGFDQYRCDCTRTGFYGE
LKPTPHTWHYILTHFKGFWNVYNNIPFLRNATMS YVLTSRSHLIDSPPTYNA
YYTRALPPYPODCPTPLGVKGKKOLPDSNEIVEKLLLRRKFIPDPOGSNMMF
DHKRGPAF THGLGHGVDLNHI YGETLARORKLRL FKDGKMK YO LIDGENYPP
VPEHLRFAVGOEVFGLVPGLMHYATIWLREHNRVCDVLKOEHPEWGDEQLFQ
TEDYVOHLSGYHFKLKFOPELLFNKQFOYONRIAREFNTL YHWHPLLPDTFQ
NSILLEHGITQFVESFTROIAGRVAGGRNVPPAVOKVSOASIDOSROMKY(S
SFEELTGEKEMSAELEALYGDIDAVELYPALLVEKPRPOAIFGETMVEVGAP
AYWKPSTFGGEVGFOTINTASIOSLICNNVKGCPFTSFSVPDPELIKTVTIN
VLLKERSTEL

ADAD24R1RE P35354 NP_001382942 NP_088954 M5 SHEGGKKKAL KOPKKOAKEMDE EEXAFKOKOKEEQKKL EVLKAKVVGKGPLATGGIKKSGRK

MLRGGRRGOLGWHSWAAGPGSLLAWLTL ASAGRAPCPDACCPHGSSGLRCTR
NLTELYIENQQHLOHLELRD{ RGLGELRNLTIVKSGLRFVAPDAFHFTPRLS
KTVOGLSLOELVLSGNPLHCSCALRWLORWEEE GLGGVPEQKLOCHGOGPLA
QVPNASVDVGDDVLLRCQVEGRGLEQAGWIL TELEQSATVMKSGGLPSLELT
(CWAENDVGRAEVSVQUNVSFPASVOLHT AVEMHHWC IPFSVDGOPAPSLRAL
EFLEPAANETVRHGCLRLNOPTHVNNGNYTLLAANPFGOASAS IMAAFHDNP
ADAD24RIRB PO4629 NP_001382942 NP 082528 M5 SHEGGKKKAL KOPKKOAKEMDE EEKAFKOKOKEEQKKL EVLKAKVVGKGPLATGGIKKSGRK PYDTNSTSGDPVEKKDETPFGYSVAVGLAVFACLFLSTLLLVLNKCGRRNKF
AMSLHFNTLGGSSL SPTEGKGSGLOGHI TENPOYFSDACYHHIKRRDIVLKMW
CHNLLPEQDKMLVAVKALKEASE SAR(DFOREAELL THLOHQHIVRFFGVCT
GDLNRFLRSHGPDAKL L AGGEDVAPGPLGLGOL LAVASQVAAGHVYLAGLHF
GLVVKIGDFGMSRDTYSTDYYRVGGRTHLPIRWMPPES ILYRKFTTESDVAS
PiYQLSNTEAIDCITQGRELERPRACPPEVYAIMRGCWOREPQORHSIKDVH

mn e

1 2|3 4|5 9919  Next Last Show| 50 ¥ entries Showing 1 to 50 of 495,943 entries
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Feature Groups with Pop-Up features

iRefindex  ANACo-  GeneCo-  AA T
Edxists in DIP Exists in APID Exdsts in BIOGRID Check Expression  Ewpression  Difference  Molecular Wei Instability Index Difference Difference N
[search Exists in DIP ] [searchExists inaPID. | [search Exists in BIOGRID - [Search Instabiity index Difterend

Disorder Check Interaction Prediction Classifier Confidence Affinity Prediction Domain. Domain Interaction Sequence Samilarity Co- Localization GO Process GOF

[search interacson Prediction | [Search Classifier Confidence | [Search Affinity Prediction - [search Domain- Domain Interac|  [Search Sequence Similarsy | . [Search Co- Localization - [search GO Process i

Hover cursor over features for more info

Spearman correlation of the gene expression profiles PPI of the pair' proteins across 15 NCBI Gene Expression
omnibus datasets

-1 o 176466.314 8.031 8.294 ()] 98108 3l
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The results are presented on your screen in a browsable table, or you can download them as
a TAB-delimited CSV file.

e For each PPI, the following are presented:

e The UniProt IDs, RefSeq IDs, and Sequences of the two proteins

e 75 total informative sequential, structural, and functional features

e Presence in other databases (iReflndex, Mint, APID, BIOGRID, DIP)

e Two protein-protein interaction scores - the classifier's probability score and affinity

predictions for each interaction.

For every protein pair, 75 informative features are calculated and provided, including

seguential, structural, and functional features:

e PPI descriptive features (6 features): UniProt IDs, RefSeq IDs, and Sequences of the two
proteins.

e Disorder Check (3 features): Checks the intrinsic disorder of the two proteins. If one of the two
proteins has disorder >0.5, the rest of the features aren't calculated for that pair.

e Interaction Scores (2 features): Classifier Confidence and Affinity Prediction.

e Domain- Domain Interaction (1 feature): Presence of known domain interactions extracted
from Pfam Database, a database of protein families and domains, each represented by
multiple sequence alignments and hidden Markov models (HMMs). Interactions between
Pfam IDs are derived from the 3did DB.

e Sequence Similarity (1 feature): The E-value of the sequence similarity

e Co-Localization (1 feature): Subcellular co-localization of the two proteins in the pair. The
database used for extracting information about protein localizations in the eukaryotic cell is
eSLDB.

e GO term similarity (GO Process, GO Function, GO Component — 3 features): The similarity of
the proteins in the pair based on the similarity of their respective GO terms. The GO terms are
filtered, keeping only those that are indicative of a biological process, of a molecular function,
and of a cellular component. Similarity is measured using the Lin method.

e Orthology in other organisms (Orthology Mouse, Drosophila, Yeast, Ecoli — 4 features):
Existence of a corresponding orthologous protein in other organisms. PPls from the other
organisms are derived from the DIP database, and the mapping of homologous proteins was
done via NCBI- HomoloGene Dataset.

e Existence in other Databases (Exists in DIP, in APID, in BIOGRID, in Mint — 4 features): These
columns indicate if each PPI is recorded in the DIP, APID, BIOGRID, and Mint databases as

InSyBio - Intelligent Systems Biology - www.insybio.com - info@insybio.com Page 12 of 27



well.

iRefindex Check (3 features): These columns indicate if each PPl is recorded in the iRefIndex
database, which was originally used for training and testing the classification models. For each
PPl also appearing in iRefidex, the experimental method of detection (Detection Method)
and the PMID of the citation (PMID of Interaction) are also referenced.

RNA Co-Expression (2 features): These features calculate the similarity between each protein
in the pair, in terms of their RNA expression profiles. The RNA expression datasets used were
GSE227375 and GSE228702 from the NCBI Gene Expression Omnibus. Spearman correlation is
used for calculating the expression similarity of each PPI pair.

Gene Co- Expression (15 features): These features represent the similarity of the two proteins
in terms of their Gene Expression among fifteen NCBI Gene Expression Omnibus datasets
(GDS531, GDS534, GDS596, GDS651, GDS806, GDS807, GDS843, GDS987, GDS1085, GDS2855,
GDS1402, GDS181, GDS1088, GDS841, GDS3257). Spearman correlation is used for calculating
the expression similarity of each PPI pair.

AA Difference (20 features): The difference in the percentage of every amino acid in the PPI
proteins’ sequences.

Molecular Weight Difference (1 feature): The difference in molecular weight between the PPI
proteins.

Aromaticity Index Difference (1 feature): The difference in aromaticity index between the PPI
proteins.

Instability Index Difference (1 feature): The difference in instability index between the PPI
proteins.

Amino Acid Fraction Difference (3 features): The difference in fraction of total amino acids
that are contained in the helix (Helix Difference), in the turn (Turn Difference), and in the sheet
(Sheet Difference)

Molar Extinction Coefficient Difference (2 features): The difference in molar extinction
coefficient (MEC) when it is calculated assuming cysteines reduced (MEC Reduced
Difference), and assuming cysteine residues (MEC Residues Difference).

GRAVY Index Difference (1 feature): The difference in GRAVY (Grand Average of Hydropathy)
between the PPI proteins.

Protein Charge Difference (1 feature): The difference in protein charge at pH=7 between the

PPI proteins.
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PPl Datasets

You can create your own datasets by using a simple form to choose the number of

positive and negative examples.

Uniprot
D1

Q32m84

QBN468

P30613

Q8NGZ4

Uniprot
D2

Q8IY12

Q9Y2E8

P50548

QINYWS

Number of positive interactions @

Number of negative interactions @

RefSeq D
1

NP_001305118

NP_857595

NP_000289

NP_0010601914

= @lnSyBio Suite - PPI Dataset Creation Tool mSyBioBetalser W @

RefSeq ID
2

NP_001352791
NP_001247420
NP_001287964

NP_858640

a

All positive PPIs in HPRD

=B Exortincov

Sequence 1

MIMSNTHKARLERRVTGS TNRWRLPKQPFSGDLLSLSQMCKALSIDFEEALRNPDRLCISQIQKFF FENFKNKDIQSGEADVILECLGFKWELHQPQLFQSETLAKLYLKALAQGTTHPLRELEELLRAQSPKKTKEKSPAKRIIISLKINDPLVTKVAFATALKNLYMSE

MGCDGRVSGLLRRNLQPTLTYWSVFFSFGLCTAFLGPTLLDLRCQTHSSLPQISWVFFSQQLCLLLGSALGGVFKRTLAQSLWALFTSSLATSLVFAVIPFCRDVKVLASVMALAGLAMGCTDTVANMQLVRMYQKDSAVFLQVLHFFVGFGALLSPLIADPFLSEANCLPA

MSIQENISSLQLRSWVSKSQRDLAKSILIGAPGGPAGYLRRASVAQL TQELGTAFFQQQQLPAAMADTFLEHLCLLDIDSEPVAARS TSTIATIGPASRSVERLKEMIKAGMNIAR LNFSHGSHE YHAESTANVREAVESFAGSPL SYRPVATALDTKGPEIRTGILQGGPE

MGLGNESS LMDFILLGFSDHPRLEAVL FVFVLFFYLLTLVGNFTIIIISYLDPPLHTPMYFFLSNLSLLDICFTTSLAPQTLVNLQRPKKTITYGGCVAQLYISLAL GSTECTLLADMALDRYIAVCKPLHYVVIMNPRLCQQLAS ISWLSGLASSL THATFTLQLPLCGNH

There are options for:

All positive PPIs being in HPRD or not,

The application of normalization to the features to the interval [O-1].

The results are presented on your screen in a browse-able table or you can
download them as a TAB delimited CSV file.

For each PPI the following are presented:

The Uniprot IDs of the two proteins,

InSyBio - Intelligent Systems Biology - www.insybio.com - info@insybio.com 14 of 27
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22 informative sequential, structural and functional features,
Presence in the APID database,
The protein-protein interaction score - a confidence score indicating the

probability of a protein pair to be an interacting one and the strength of this
interaction.
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Computational Functional Annotation of
Proteins

You can view the confirmed and predicted functional annotation of a given protein,
from our database.
v‘-.

E @ InSyBio Suite - Computational Functional Annotation of Proteins fErsleEr

Uniprot 1D of proein

ETom—

Specificity ——
Molecular protein binding ? calgium ion binding * Zing ion binding? ‘core promoter binding * NoData
Function heparin binding ? microtubule binding ? aipha-1,3-mannosylglycoprotein 4-beta-N- core promoter proximal region sequence-speciic DNA binding ?
DNAinding? glucuronesyltransferase activity * acetylglucosaminyitransferase activity *
chemorepellent activity ? DNAbinding”
‘semaphorin receptor binding? platelet activating factor receptor actity ? actviy?
protein phosphatase activator activity * serine-type endopeptidase activity ™ glutamate binding ?
thienylcyclohexylpiperidine binding ? binding” binding *
activating transcription factor binding? G-protein coupled purinergic nucleotide receptor activity ?
metal ion binding * mitogen-activated protein kinase binding ”
transcription factor activity, sequence-speciic DNA telomeric DNA binding *
binding? metalloendopepticase actrity ?
glycine binding *
ipopolysaccharide binding ?
ipopolysaccharide receptor activity ”
G-protein coupled recaptor activity ”
phospholipid binding ”
methylransferase activity ?
serine-type peptidase acivity
RNADinding
Nuckeotide binding *
identical protein binding ?
protein C-terminus binding ?
Biological protein localization chromatin organization mitotc cell cycle arrest” negative requiation of DNA repiication ? neural crest cell migration ?
Process cellular response to mecharical stimulus ? cellcycle arrest? postive regulation of reaciive oxygen species metabolic process ? chromatin assembly? i extension idance?
homophilc cell adhesion via plasma membrane apoplotic process? ER 10 Golgi vesicle-mediated transport ? negative regulation of protein kinase aciviy ? Thelper 1 cell differentiation?
adhesion molecules” celular response to fonizing radiation” regulation of ranscription, DNA-templated ? posilive reguiation of p3BMAPK cascade ” axonogenesis ?
Golgi organization? centrosome cycle? attachment of spindle microtubules to kinetochore” positive regulation of apoplotic process? it i larg:

microtubule polymerization ? RNA polymerase | promoter ”
protein stabilization”
positive reguiation of cell migration ?
transcription from RNA polymerase Il promoter ”
positive reguiation of ntracellular protein transport”
protein glycosylation”
lipopolysaccharide-mediated signaling pathuiay
necrosis factor production”
inositol trisphosphate biosynhetic process?

DNA damage response, signal transduction by p53 ciass mediator
resuling in cell cycle amest”
positive reguiation of JNK cascade?
reguiation of cyciin-dependent protein serinefthreonine kinase actity

reguiation of chromosome segregation? signal transduction in response 1o DNA
cell division” damage
negative chemotaxis? DNA repair?
regulation of cell shape * brain development
multicellular organism development ” mitotic sister chromatid segregation >
response to cold” microtubule bundie formation ?
signal transduction ? mitotic spindie assembly *
glycosaminoglycan biosynthetic process * D pathway ?
Cytokane production” negative reguiation of angiogenesis ?

achivation of MAPKKK aciiity ?
mitotic spindle assemby checkpoint”
N-glycan processing ?
ermatan sulfate proteoglycan biosyninetic process”

e
g
o
(9]
@
o
c
]
o
=
=
q
o

inflammatory response * requiation of endothelial cell migration? negative regulation of blood pressure positive regulation of transcription, DNA-empiated *
immune response ? P 7 fegulation of transcription from RNA polymerase Il promoter”
parturition ? chondroitn sulfate proteoglycan biosynthetic positive regulation of smooth muscie cell proiferation? positive regulation of phospholipase G activty?

You can provide the Uniprot ID of your protein of interest, and the results of our
Functional Annotation Patented method will appear. The associated GO terms with the
protein are separated into 3 rows, one for each major term group (molecular function,
biological process and cellular component terms). Going from left to right, the specificity of
the term increases. Each term’ s position in a cell represents its predicted confidence score
in descending order, dark green are confirmed associations (score 1), light green high

confidence and gray medium confidence predicted associations (with score near 0.5).
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GO Functional Annotation

You can derive the details of your function of interest by providing its GO-term.

For each function, the following information is presented:

e The function's GO term,

e The function’'s name, and

e The function’s namespace.

Selecting the respective tab, you can also view the related:

a) Complexes;

= elnSyBio Suite - GO Functional Annotation

GO Term (7-digit code) @

| ooooss7 = -]

Complexes Proteins
GO term

0000987

Function Name
core promoter proximal region sequence-specific DNA binding

Function Namespace

molecular_function

Complexes List

Cluster 468»

Cluster’s
Proteins

F8WAJS
Q96CQ1

InSyBio Beta User v

Cluster’s Functions

GO Term

0000977

0000987

0001046

0001077

0003705

0042826

0046983

0071837

Function Name

RNA polymerase II regulatory region sequence-specific DNA binding

core promoter proximal region sequence-specific DNA binding

core promoter sequence-specific DNA binding

transcriptional activator activity, RNA polymerase II core promoter

proximal region sequence-specific binding

transcription factor activity, RNA polymerase II distal enhancer sequence-

specific binding

histone deacetylase binding

protein dimerization activity

HMG box domain binding

InSyBio - Intelligent Systems Biology - www.insybio.com - info@insybio.com

Function Namespace
molecular_function
molecular_function
molecular_function

molecular_function
molecular_function

molecular_function
molecular_function

molecular_function
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The result is a list of the complexes having the function of interest.
Clicking on a cluster, the following information is presented:

e The proteins that form the cluster,
and

e A table of the cluster’s functions.

b) Proteins;

= @ InSyBio Suite - GO Functional Annotation InSyBio Beta User - . .

GO Term (7-digit code) @

Ea— s
Complexes Proteins

GO term Proteins List

0000987 Fau7v7

Function Name 043474

core promoter proximal region sequence-specific DNA binding
PO5549

Function Namespace
P15173

molecular_function
P23771
P84022
Q02447
Q2962
Q13351
Q13485
92793

Q9Y5R6

QBIXT2

The result is a list of the proteins having the function of interest. Clicking on a

protein the user will be guided to the protein’s page.
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Enrichment Analysis Functionality

You can perform enrichment analysis with hypergeometric distribution on a given list of
proteins, genes or transcripts and produce a list of GO terms associated with the list, with
their term specificity and score in the distribution. You can also provide your custom

annotation, term, term type and functional annotation of molecules files, that will be

appended to the default files to perform the enrichment.

In the tab New Enrichment Analysis you can:

= @InSyBio Suite Beta - Enrichment Analysis = & & InsyBioBetaUser = ‘ -®
Perform Enrichment Analysis

Performed Enrichment Analyses  New Enrichment Analysis | Running and Pending Enrichment Analyses  Errors at Enrichment Analyses

Perform Enrichment Analysis
GO term Enrichment Analysis from your set of biomarkers based on the protein-go term correlation knowledge base of InSybio Interact.

Input mode

® Type or Copy-Paste biomarkers. © upload afile with biomarkers © upload custom input files

Use any known identifier for denoting your biomarkers: Uniprot IDs, gene symbols, RefSeq_id and so on. Mixed identifiers are not supported!

Pvalue threshald ” 0.05
New enrichment analysis title Title...

List of symbols 7 ATM,TP53 BRCAL, ...

F

e Either Type or Copy-Paste biomarkers or
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= = & A | hSyBoBetaUser v | [ ] .

|

s InSyBio Suite - Enrichment Analysis

Perform Enrichment Analysis

Performed Enrichment Analyses New Enrichment Analysis Running and Pending Enrichment Analyses Errors at Enrichment Analyses

Perform Enrichment Analysis

GO term Enrichment Analysis from your set of biomarkers based on the protein-go term correlation knowledge base of InSybio Interact.

© Type or Copy-Paste biomarkers ® Upload a file with biomarkers © Upload custom input files

Use any known identifier for denoting your biomarkers: Uniprot IDs, gene symbols, RefSeq_id and so on. Mixed identifiers are not supported!

Pvalue threshold * [ 0.05

New enrichment analysis itle - ‘ Title...

Select File Biomarker input”

Drop file here to upload or Click to select file

e Upload a file with biomarkers or
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= @ InSyBio Suite - Enrichment Analysis = & 8 IsBobelaUser - ‘ "®
Perform Enrichment Analysis
Performed Enrichment Analyses New Enrichment Analysis Running and Pending Enrichment Analyses Errors at Enrichment Analyses

Perform Enrichment Analysis

GO term Enrichment Analysis from your set of biomarkers based on the protein-go term correlation knowledge base of InSybio Interact.

Input mode

© Type or Copy-Paste biomarkers © Upload a file with biomarkers © Upload custom input files

Use any known identifier for denoting your biomarkers: Uniprot IDs, gene symbols, RefSeq_id and so on. Mixed identifiers are not supported!

Pvalue threshold ? ‘ 005

New enrichment analysis title ‘ Titl..

Select File Biomarker Input®

Drop file here to upload or Click to select file

Custom Enrichment Files

Select file (Go Terms)

Drop file here to upload or Click to select file

Select file (Annotations) ”:

Drop file here to upload or Click to select file

Select file (Go Terms Full) ?

Drop file here to upioad or Click to select file

Select file (Go Types) ?

Drop file here to upload or Click to select file

Select fle (Goa Pruned) 7 :

Drop file here to upload or Click to select file

o

e Upload a file with biomarkers and other custom annotation, term, term type and
functional annotation of molecules files

You can use any known identifier for denoting your biomarkers: Uniprot IDs, gene
symbols, RefSeqg_id and so on. Mixed identifiers are not supported! Note that each symbol

should be in one line or separated by comma.

You can also define a pvalue threshold for the biomarker to GO terms association output.
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After the enrichment analysis, the job will appear in the Performed Enrichment Analyses
tab.

= elnSyBio Suite - Enrichment Analysis = & A& | InsyBio Beta User LY
Perform Enrichment Analysis

Performed Enrichment Analyses New Enrichment Analysis Running and Pending Enrichment Analyses Errors at Enrichment Analyses

List of Performed Enrichment Analyses

D 1 Tite Biomarkers Symbols DB Submitted Start Processing End Processing Action

28 test_symbols_enrichment ATM, TPS3, BRCAL, ... GENESYMBOLS 11/13/19 12:09 11/13/19 12:10 11/13/19 12:10
PM PM PM

25 enrichment_test ATM, TPS3, BRCAL... GENESYMBOLS 16/11/19 1:32 10/11/19 1:32 16/11/19 1:32 PM
P M

22 1 test ATM, TPS3... GENESYMBOLS 10/4/19 2:23 PM  10/8/19 6:54 AM  10/8/19 6:54 AM

21 1 test ATM, TPS3... GENESYMBOLS 10/4/19 2:23 PM  10/8/19 6:54 AM 10/8/19 6:54 AM

1 Show| 10 Y| entries

By clicking View Results you will be redirected to the Enrichment Analysis Results
window, where you can view the results and download them in a tab delimited file. The
results are a list of GO terms, terms type and name, specificity, enrichment score, associated

Uniprot ids and input ids.
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= e InSyBio Suite - Enrichment Analysis Results

Job Status  Job ID Submission Date Execution Time Input Data and Parameters
€ pastiiant 28 Nov 13,2019 12:09:28 PM 00 hours, 00 minutes, 01 seconds i
GO Term's
GO Term GO Term's Type GO Term's Name Specificity Enrichment Score
G0:0000122 biological:process negative regulation of transcription from RNA polymerase II promoter ]
60:0000729 biological:process DNA double-strand break processing 8
G0:0000731 biological:process DNA synthesis involved in DNA repair 7
G0:0000732 biological:process strand displacement 6
G0:0002331 biological:process pre-B cell allelic exclusion 13
G0:0003677 molecular: function DNA binding 5
G0:0003700 molecular: function transcription factor activity, sequence-specific DNA binding 3
G0:0004677 molecular: function DNA-dependent protein kinase activity 8
60:0005515 molecular: function protein binding 3
G0:0005524 molecular: function ATP binding 6
1 2 3 4 5 6 Next  Last Show| 10

Associated
Associated Unitprot ids Input Ids

0.0352905428365

0.00584764660219

0.030471091652

0.0188808869879

©.0249351691907

0.0291025373332

©.0284145684002

0.032967327857

3.47534911816e-18

0.00218574886077

= & A InSyBioBeta User > m .

PO4637

P38398,013315

P38398,013315

P38398,013315

013315

PO4637,P38398,Q13315

PO4637

013315

PB4637,P38398,013315

PB4637,013315

& Export Results

TP53
BRCAL, ATM
BRCAL,ATM
BRCAL,ATM

ATHM
TP53,BRCAL, ATM
TP53

ATM

TP53, BRCAL, ATM

TP53,ATH

Showing 1 to 10 of 55 entries

Network Creation

You can create and view biological networks from your set of biomarkers based on

the protein-protein interactions knowledge base of InSyBio Interact.

In the tab New Network Creation you can either Type or Copy-Paste the biomarkers

or Upload a file with biomarkers. You can use any known identifier for denoting your

biomarkers: UniProt IDs, gene symbols, RefSeqg_id and so on. Mixed identifiers are not

supported! Note that each symbol should be in one line or separated by comma

(without extra spaces or symbols between the commas).
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= & A InSyBoBeaUser v ‘- @

@ InSyBio Suite Beta - Network Creation

Create Network
knowledge base of InSyBio Interact.

Creation of biological networks from your set of on the protein-protein i

Created Networks New Network Creation Running and Pending Processes Errors

Create a new network from a list of biomarkers @

Input mode
® Type or Copy-Paste biomarkers © Upload afile with biomarkers
New networks tite: “m\e
ATMTP53BRCAL,

List of symbols @

After the network creation, the job will appear in the Created Networks tab. By

clicking View Results a new page is opened.
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« | @ o o ,
InSyBio Suite - Created Network Results @@ et ® @

) '

InSyBio Interact Job Status  Job ID Submission Date Execution Time Input Data and Parameters
@ , < Dashboard 35  Dec4, 2019 9:45:44 PM 00 hours, 00 minutes, 01 seconds i & Network TSV File

InSyBio ncRNASeq
e InSyBio Bionets

Bionets Actions ~

@ InSyBio Biomarkers HSP90AAL
e InSyBio DNA-Seq
@ InSyBio Pipelines

InSyBio DataStore

Export Network Layout

PNG image & save Visualized Network

Networks' visualization provides an interactive graphical interface. Users can
retrieve information about clicked nodes and edges, export the image in different
formats (a PNG, SVG, PDF, XGMML, GraphML or SIF document), decrease opacity on
mouseover and view the network using different visualization layouts (force-directed,

circle or radial).

You can download the network in a TSV format and perform a list of supported

actions in InSyBio BioNets tool.
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Cloud computing Infrastructurer and
Security Certifications

InNSyBio Suite and all its tools are running over the cloud computing as a service

infrastructure of Vultr (https://www.vultrcom), at the Amsterdam (Netherlands)

facilities, offering the following security attestations and certifications (SOC 2+ (HIPAA),
PCl (Merchant), CSA Star Level 1, ISO/IEC 20000-1:2018, ISO/IEC 27001:2022, ISO/IEC
27017:2015, ISO/IEC 27018:2019).

How to get INSyBio Interact

To request a free one month license of InSyBio Suite please email us at

info@in i m.

To purchase InSyBio Interact commercial version 3.3 please contact us at

sales@insybio.com.

About Us

INSyBio Inc is a bioinformatics pioneer company (www.insybio.com) in
personalized healthcare, that focuses on developing computational frameworks and
tools for the analysis of complex life-science and biological data in order to develop
predictive integrated biomarkers (biomarkers of various categories) with increased

prognostic and diagnostic aspects for the personalized Healthcare Industry.
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INSyBio Suite consists of tools for providing integrated biological information from
various sources, while at the same time it is empowered with robust, user-friendly and

installation-free bioinformatics tools based on intelligent algorithms and methods.

COPYRIGHT NOTICE

External Publication of InSyBio Inc - Any InSyBio information that is to be used in
advertising, press releases, or promotional materials requires prior written approval
from the InSyBio Inc. A draft of the proposed document should accompany any such
request. InSyBio Inc reserves the right to deny approval of external usage for any

reason.

Copyright 2025 InSyBio Inc. Reproduction without written permission is
completely forbidden.
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