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Interactomics

What?

* Describes networks of interactions between biomolecules
* Most comonly: protein-protein interactions (PPIls) networks
e.g. metabolic, signaling pathways

Why?
* Network.medicine: predict how a network reacts to

perturbations (e.g. the removal of a protein or an
Interaction, due to 'mutations)

— ldentify biomarkers of diseases and drug targets

How?

« Experimental techniques (Y2H, AP-MS...)

— Limitations: ¢ PPIls detection threshold
 Homomultimers undetected
* Interacting regions unknown



Development of an Integrative Proteomics Pipeline
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FRISBI @ PROFI: Improve interactome analysis (focus on proteins with no known structure)

IFB PROFI & FRISBI: Spatial constraints for structural biology




Challenge: bioinformatics integration

List of
candidates

1=> In-depth analysis of detected partnhers

a@ﬁ

A

* Gene mapping, functional annotation, coupling with
known interactomes

ProFl expertise : MS based proteomics resources, ProteoRE
Partner validation: Reveal probable partners
including those below the threshold.

Examples:
Complexes partially detected by mass spectrometry

Arp2/3 complex
(Actin-related protein)

Little detected:
ARPC1b o1
ARPC3 W

of

‘.qlr

PDB structure: 1KBK

WAVE regulatory complex

Detected:
CyFip1 (or CyFip2)
Nap1 (or Hem1)
Abi1 (or AbiZ or 3)
Detected (below treshold):
WAVE1/SCAR
Not detected:
HSPC300/Brick1

\ = PDB structures: 4N78, 3P8C
o

— Fully detected I:';y the MS2MODELS pipeline
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Output: Tables and



Links to contents:

Table 1: Detection of template structures for the modeling of each input protein

#input  UniProt_name Template Species %ldentities Sequence_coverage Protein_structure_title Method Resolution Other_templates

1 ARP2_HUMAN 1KBK_B Bos taurus | 100 394 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION 2 LICE_A 1JCF_A 1KBK_A 1KBK_B 1U...
2 ARP3_HUMAN 1KBK_A Bostaurus | 100 418 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION | 2 LICE_A 1JCF_A 1KBK_A 1KBK _B 1U...
3 ARPC2_HUMAN | 1KBK_D Bos taurus | 100 299 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION 2 1KBK_D 3DXK_D 4XF2_W

4 ARPC4_HUMAN | 1K8K_F Bostaurus | 100 168 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION | 2 1KBK_F 3DXK_F 4XEI_F

Table 2: Detection of homomultimers

#nput  UniProt_name PDB ID Stoichiometry

1 ARPZ_HUMAN | 5LIV Homa 6-mer (A6)
2 ARP3_HUMAN | 4BQL | Homo 4-mer (A4)
3 ARPC2_HUMAN | - N
4 ARPC4_HUMAN | - N

Table 3: Direct interactions observed within the structural data

[Top of Page]

Cl Average seq id% = Top of Table]

GROUP OF 4 INPUT PROTEINS (labeled pl, p2, ...) FOUND TOGETHER IN 2 STRUCTURES
» pLARPCZ_HUMAN

* p2ARPC4_HUMAN

» p:ARP3_HUMAN

» phARP2_HUMAN

PDB ID Stoichiometry Number of protein_chains MNames of chains Proteins found Missing partners Species Protein_structure:_title Method Resolution
1K8K Hetero 7-mer (ABCDEFG) | 7 ABCDEFG; pl:D p2:F p3:B p4:A C (ARC1BE); E (ARPC3); G (ARPC5);, Bostaurus = Crystal Structure of Arp2/3 Complex X-RAY DIFFRACTION 2
J0OXK Hetero 7-mer (ABCDEFG) | 7 ABCDEFRG; pl:D p2:F p3:B pd:A  C (ARC1BE); E (ARPC3); G (ARPCSE); | Bostaurus = Structure of Bos Taurus Arp2/3 Complex with Bound Inhibitor CKO944636 = X-RAY DIFFRACTION =~ 27

Facultative partners: -

Table 4: Identification of interaction motifs
[Top of Page]

#lnput  UniProt_name Confirmed_partners Undetected partners

1 ARP2_HUMAN - -
2 ARP3I_HUMAN - -
3 ARPCZ_HUMAN @ - -

4 ARPC4_HUMAN | - -



Table 1: Detection of template structures for the modeling of each input protein

#input  UniProt_name Template Species %ldentities Sequence_coverage Protein_structure_title Method Resolution Other_templates
1 ARPZ_HUMAN 1KBK_B Bos taurus | 100 394 Crystal Structure of Arp2/3 Complex  X-RAY DIFFRACTION 2 1JCE_A 1JCF_A 1KBK_A 1KBK_B 1U...
2 ARP3_HUMAN 1KBK_A Bos taurus | 100 418 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION @ 2 1ICE_A 1JCF_A 1KBK_A 1KBK_B 1U..
3 ARPCZ_HUMAMN | 1KBK_D Bos taurus = 100 299 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION 2 1KBK_D 3DXK_D 4XF2_W
4 ARPC4_HUMAN | 1KBK_F Bos taurus | 100 168 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION @ 2 1KBK_F 3DXK_F 4XEI_F
Table 2: Detection of homomultimers
#nput  UniProt_name PDB ID Stoichiometry
1 ARPZ_HUMAN 5LV Homo 6-mer (AG)
2 ARP3I_HUMAN | 4BQL Homo 4-mer (A4)
3 ARPC2Z_HUMAN @ - -
4 ARPC4_HUMAN | - -
Table 3: Direct interactions observed within the structural data
[Top of Page]
Cl Average seq id% = Top of Table]
GROUP OF 4 INPUT PROTEINS (labeled pl, p2, ...) FOUND TOGETHER IN 2 STRUCTURES
» pLARPCZ_HUMAN
* p2ZARPC4_HUMAN
» p3:ARP3_HUMAN
» p4-ARPZ_HUMAN
PDB ID Stoichiometry Number of protein_chains MNames of chains Proteins found Missing partners Species Protein_structure:_title
1K8K Hetero 7-mer (ABCDEFG) | 7 ABCDEFG; pl:D p2:F p3:B p4:A C (ARC1BE); E (ARPC3); G (ARPC5);, Bostaurus = Crystal Structure of Arp2/3 Complex
J0OXK Hetero 7-mer (ABCDEFG) | 7 ABCDEFRG; pl:D p2:F p3:B p4:A  C (ARC1BE); E (ARPC3); G (ARPC5); | Bos taurus

Facultative partners: -

Table 4: Identification of interaction motifs

[Top of Page]

#input
1
2

UniProt_name
ARP2_HUMAN
ARP3_HUMAN
ARPCZ_HUMAN

ARPC4_HUMAN

Confirmed_partners

Undetected partners

Structure of Bos Taurus Arp2/3 Complex with Bound Inhibitor CKO944536

Comparative

modelling
possible?

Method

Resolution

X-RAY DIFFRACTION 2

X-RAY DIFFRACTION

27
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Cl Average seq id% = [Top of Table]

GROUP OF 4 INPUT PROTEINS (labeled p1, p2, ...) FOUND TOGETHER IN 2 STRUCTURES
* p1:ARPC2 HUMAN

* p2:ARPC4 HUMAN

* p3:ARP3_HUMAN

* p4:ARP2_HUMAN

PDB_ID Stoichiometry Number_of protein_chains Names_of chains Proteins_found Missing_partners Species

1K8K Hetero 7-mer (ABCDEFG) 7 A;B;C,D;E;F;G; pl:D p2:F p3:B p4:A C (ARCI1B); E (ARPC3); G (ARPC5); Bos taurus

3DXK Hetero 7-mer (ABCDEFG) 7 A;B;C,DE;F.G; pl:D p2:F p3:.B p4:A C(ARCI1B); E (ARPC3); G (ARPC5); Bos taurus




Table 1: Detection of template structures for the modeling of each input protein

#input  UniProt_name Template Species %ldentities Sequence_coverage Protein_structure_title Method Resolution Other_templates

1 ARP2_HUMAN 1KBK_B Bos taurus | 100 394 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION 2 LICE_A 1JCF_A 1KBK_A 1KBK_B 1U...
2 ARP3_HUMAN 1KBK_A Bostaurus | 100 418 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION | 2 LICE_A 1JCF_A 1KBK_A 1KBK _B 1U...
3 ARPC2_HUMAN | 1KBK_D Bos taurus | 100 299 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION 2 1KBK_D 3DXK_D 4XF2_W

4 ARPC4_HUMAN | 1K8K_F Bostaurus | 100 168 Crystal Structure of Arp2/3 Complex = X-RAY DIFFRACTION | 2 1KBK_F 3DXK_F 4XEI_F

Table 2: Detection of homomultimers

#nput  UniProt_name PDB ID Stoichiometry

1 ARPZ_HUMAN | 5LIV Homa 6-mer (A6)
2 ARP3_HUMAN | 4BQL | Homo 4-mer (A4)
3 ARPC2_HUMAN | - N
4 ARPC4_HUMAN | - N

Table 3: Direct interactions observed within the structural data
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GROUP OF 4 INPUT PROTEINS (labeled pl, p2, ...) FOUND TOGETHER IN 2 STRUCTURES
» pLARPCZ_HUMAN

* p2ARPC4_HUMAN

» p:ARP3_HUMAN

» phARP2_HUMAN

PDB ID Stoichiometry Number of protein_chains MNames of chains Proteins found Missing partners Species Protein_structure:_title Method Resolution
1K8K Hetero 7-mer (ABCDEFG) | 7 ABCDEFG; pl:D p2:F p3:B p4:A C (ARC1BE); E (ARPC3); G (ARPC5);, Bostaurus = Crystal Structure of Arp2/3 Complex X-RAY DIFFRACTION 2
J0OXK Hetero 7-mer (ABCDEFG) | 7 ABCDEFRG; pl:D p2:F p3:B pd:A  C (ARC1BE); E (ARPC3); G (ARPCSE); | Bostaurus = Structure of Bos Taurus Arp2/3 Complex with Bound Inhibitor CKO944636 = X-RAY DIFFRACTION =~ 27

Facultative partners: -

Table 4: Identification of interaction motifs
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Additional partners?
T 5 PR PR — Eukaryotic Linear Motif (ELM) resource

2 ARP3I_HUMAN - -
3 ARPCZ_HUMAN @ - -

4 ARPC4_HUMAN | - -
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For each node (protein chain): annotations and 3D viewing
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ProtVista i
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- Motifs

- PTMs
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NGL Viewer

Hoksza, D., Gawron, P., Ostaszewski, M., & Schneider, R. (2018).
MolArt: a molecular structure annotation and visualization tool.
Bioinformatics, 34(23), 4127-4128.



Challenge: bioinformatics integration

1=> In-depth analysis of detected partnhers
List of
candidates ﬁf Gene mapping, functional annotation, coupling with
0 @ O&j known interactomes
’:__f___,g ProF| expertise : MS based proteomics resources, ProteoRE
@ Partner validation: Reveal probable partners
@ including those below the threshold.
Q 2=>  Structural annotation — High-throughput modeling
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