New curation guidelines for complex curation

New identifiers:
e All references to complex must now be made to the CPX-xxx ACs.
e Lots of updates in manual: mentions in Description and Properties,
inferred-from xrefs, GO xrefs
Also new source DB “complex portal”
Complexes as participants: still use EBIl-xxxxxxx AC!

Versioning:

Every complex now has a version that’s being created and can be changed manually
in the Editor. Publically, only the canonical AC is displayed but version are kept in the
original files.

New version when evidence emerges

e that the complex has a different composition (adding or removing
participant(s))

e that the complex has a DIFFERENT function. Updates would have to be
made in line with UniProt and the GO Molecular Function would be from a
different branch. Changing the annotation to a more granular term does not
warrant a new version.

When stoichiometry changes???
When protein instance changes btw canonical/isoform/PRO chain???

Complexes as participants:

e We’ve implemented the use of complexes as participants in Interactions and
Complexes, e.g. CPX-1265 laminin111-nidogen complex.

e In some cases, there are several layers of complexes as participants of
complexes, see CPX-1556 CMG-Pol epsilon complex.

e If 2 homo-oligomers are forming 1 supercomplex: stoichiometry based on all
proteins, interaction type “direct”.
Add parent GO CC term for the big -osomes to make them findable
Use square brackets when combining complexes in a supercomplex entry???
Not actually done, see CPX-1265 or CPX-1556!!! — Just use alphanumerical
order

e Linked features between subcomplex participants, see below.

Experimental evidence:
e Experimental evidence must be available for the whole complex in one
interaction.

ECO:



ECO:0005542 (>1 expt evidence required): do not use any more
ECO:0005543, ECO:0005610 : The evidence must originate from a single
interaction. Previous: mixed evidence allowed.

Inference is made primarily on sequence, composition and functional
conservation

Use ECO:0005610 when inferring from a complex that has experimental
evidence from mixed species, i.e. is annotated with EC0O:0005543.

If only one subunit is mutated or knocked out to “prove” a function use
ECO:0005547 (modelled by background knowledge) in the GO annotation.

When to use PRO chain IDS:
e If the complex contains a splice variant import using the PRO ID (e.g.
PRO_0000005719).
e Do not use the PRO chain if it is the full length protein except for the signal
peptide.

Interaction DBs as expt evidences:

e DIP-IMEX now imported into IntAct DB — use EBI- ACs as they are
searchable (same for evidences from MINT, UCL or Matrix DB) and annotate
with qualifier="expt-evidence”

e If evidence is in PDB or EMDB no evidence in IntAct is necessary - choose
one xref and annotate with qualifier="expt-evidence”

e EMDB xrefs: don’t include EMB- prefix.

IntEnz xrefs:
e Need to stop with a number not “full stop”.

GO terms:
e (G0:0043234 protein complex now merged into parents GO:0032991
protein-containing complex (was “macromolecular complex”, now synonym)
e Annotations have been reviewed and cleaned up. Please adhere to the rules
so our GPAD remains valid and annotations can all go out.
e New GPAD does not include inferred annotation that have no ref or ECO code
(legacy data)

GO Annotations to individual components:
e If specific annotation, such as “X binding” or “regulator activity” are missing in
GO please use Protein2GO to add such annotations directly to the Gene
Products.

Systematic names for Isoforms and PRO chains
e Just use gene symbols???


https://www.ebi.ac.uk/QuickGO/services/ontology/go/terms/GO:0032991/complete

e Use UniProt AC with -X for isoforms???

Use UniProt AC with _PRO_xxxxxxxx chain ID for PRO chains???

Question arises as Noe could autogenerate the systematic name but we’d need a
clear rule for this. She’s also used the systematic name for some QC checks.

Systematic name to be abbreviated with recommended name:
Have we actually done that? — no

GO syntax checks:
e These are sent to intact-help with every monthly GO release. Include

obsoleted and merged terms. These terms need manual checking by a CP
curator every release. | have done a large tidy-up so the list shouldn’t be too
bad every month.

Features of subcomplexes:

Use cases:

We want to annotate the binding regions of two participants (protein, nucleic
acids or small molecules) where at least one, but possibly both, are members
of complexes within an interaction or complex.

We have feature information (e.g. mutations, PTMs, tags) for participants
that are members of a complex where the complex is the primary interaction
participant.

Proposed annotation guidelines:

If the participant binding a participant that is part of a complex (that is an
interactor itself) is a protein, nucleic acid or small molecule the feature
annotation rules remain unchanged.

If the participant binding another participant is a complex participant itself the
following annotation rules apply:

Annotate the range at the participant level.

Add a cross-reference to the range feature as follows: database="intact”,
identifier="EBI-xxxxxxx”, qualifier="complex component” to identify the
appropriate participant AC of the complex component. The AC can be
retrieved from the complex instance in the Editor. This xref allows the editor to
identify where to take the appropriate sequence ranges from and there must
be only one range per feature.

All shortlabels should be constructed in the usual way of "<gene_symbol>
binding region", "<RNAcentral_name> binding region" or "<ChEBI_symbol>
binding region". [Do we need UniProt ACs in the shortlabel?]

Link the ranges at the interaction/complex level.



e [f a binding region in a complex is formed by two pieces of sequence from two
different components of the complex, two separate features need to be added
and linked together in the editor.

e The xref must always refer to the lowest level component that bears it (e.g.
the protein), even in complexes formed by several levels of subcomplexes.

e Examples laminin-nidogen complex (EBI-16397934/CPX-1265) and CMG-Pol
epsilon complex (EBI-16706245/CPX-1556). IntAct?

e For other feature annotation to subcomplex participants use the same
procedure except no linking is required. Use the appropriate shortlabel rules
for the type of annotation feature.

Examples below:



Complex Example:

Shortiabel: |35111.nid1_human
Recommended | _
ended Laminint11-nidogen complex

Systemalic name: | Apa1:LAMB1:LAMG1:NID1

AC: E£Bl.16397934

Complex AC: cpy.1265.1 New CP Ver

Organism: poo
9606 | Homo sapiens

Complex type:
stable complex :
Interaction type:
physical association +
ECO code: : : :
biological system reconstruction evidence based on inference from background scientific knowledge used in manual assertion &
Description

An extracellular matrix complex responsible for basement membrane
stabilization and cell-matrix adhesion. Crosslinking of the nidogen
subunit from one complex to a laminin arm of a second by tissue
transglulaminases forms large assemblies. Facilitates cell adhesion by
binding collagens (e.g. collagen type I, CPX-1650 or collagen type IV,
CPX-1723) and inlegrins (e.g. alphadbeta, CPX-1797 or
alphavbeta3, GPX-1795). May modify type | collagen scatfolds and
thereby enhance myolube formation,

Complex nidogen binds laminin epidermal-growt
Proparties: jts six-bladed bela-propeller domain. L
crucial for this interaction. The complex
(e.9. integrins) via the nidogen subunit

complex.

el s 17 | ovcstors® | atess ) | rrmters 1 | comomee | iy | cooe |
Paricipants: ~ New participant  Import.. | Fealures: Link features nid binding region
AC ¢
Name Identity Biological role. Features
EBI-16397942 Im-111_human MULT_1_humaniR-HSA-215989 unspeciied role 3 P11047 - nid1 bining region [771-934] &
EBI-16397943 nid1_human P14543 unspecified role : laminin-gamma1 binding region [943-1210] ¢
f Link
lamcl binding region
Shortiabel: ' jam111-nid1_human AC: EBI-16397934
Recommended -~ " Complex -
name: Laminin111-nidogen complex AC: CPX-1265.1 N
Systemalic | AMAL:LAMB1:LAMCI:NID1
Complex type: § Organism:
stable complex )| [ human
L 9606 | Homo sapiens
Interaction
type: [ physical association :
ECO code: .
( biological system reconstruction evidence based on inference from background scientific knowledge used in manual assertion %
Description: | o extracellular matrix complex responsible for basement membrane C°":“?‘E’f Nidogen binds laminin epide
ilization and cell-matrix adhesion. Crosslinking of the nidogen Properties: ji¢ six-bladed beta-propeller
subunit from one complex to a laminin arm of a second by tissue crucial for this interaction. T
i forms large Facilitates cell adhesion by (e.g. integrins) via the nido¢
binding collagens (e.g. collagen type I, CPX-1650 or collagen type IV, complex.
CPX-1723) and integrins (e.g. alpha3betal, CPX-1797 or alphavbeta3,
CPX-1795). May modify type I collagen scaffolds and thereby enhance
myotube formation.
z
Participants (2) = Xrefs (17)  Annotations (5) | Aliases (5)  Parameters (0) = Confidences (0) | Lifecycle  Graph
Participants: ~ New participant | Import... | | Features: Link features
AC <
Name Identity Biological role Features
EBI-16397942 Im-111_human R-HSA-215989IMULT_1_human [ unspecified role 3) nid binding region [771-634] #
EBI-16397943 nid1_human P14543 unspecified role K lamc1 binding region [943-1210] ¢
Link
# » Laminin111-nidogen complex » Im-111_human » nid1 binding region
Feature Details
Shortiabel: nigy binding region AC:| EBI-16397962
FullName:
Feature type: .
| binding region B Browse Edit
Featurerole:
| -- Select role -- %
Ranges (1) ‘ Xrefs (1) ‘ Annotations (0) Aliases (0) Sequence and resulting sequence
Database: | -- Select database -- 4 | Identifier: Secondary: Qualifier: -- Select qualifier #:\ Version: Add new Xref
Database Identifier Secondary Qualifier Version Actions
(lintact 3) EBI-2529705 e [ complex component %) x

Add gene name as <secondary> to make curation/checking easier?



We have to use the internal EBI- ID for the interactor as we need to point to the
participant in the laminin-111 complex:

Shortlabel: | 141 hyman AC: EBl-2529702

Recommended | arinin-111 complex Compex A cox 17701 ren\Ch
Systematic name: | a1 AMB1:LAMC1

Complex type: Organism:

PR stable complex 4 g human )

9606 | Homo sapiens
Interaction type:
physical association 4
ECO code:

biological system recanstruction evidence based on inference from background scientific knowledge used in manual assertion 4

CompleX  compjex giycoprotein, consisting o
properties: (aipha, beta, gamma), which are bc
bonds into a cross-shaped molecul

short arms with globules at each er

Description:  \ior component of basment membranes which binds to celis via a
high affinity, cell-surface receptor. Role in the attachment, migration
and organization of cells into tissues during embryonic development
by interacting with other extracellular matrix components. Found in the
subendothelium of vascular vessels and mediates platelet adhesion
under static and shear conditions.

Xiefa(10) | Annotstions () | Alleses(5) | Parameters(6) | Confidences(t) | Lifecycie | Grenh |

Participants:  New participant Import... | Features: Link features
= : Name Identity Biological role Features Min Stoich.
EBI-2529704 lamai_human P25391 unspecified role 4 1 s~
EBI-2529703 lamb1_human PO7942 unspecified role 3 1 al~
lamc1_human P11047 unspecified role 3 1 - >

Link



Interaction example:

o » » app-collagen_xxv_1_human-2
Interaction Detall
IMEx ID: Creation
4 RICARDBLUM 2017-09-19 18:18:52.0
Last update

Shortiabel: ;5 collagen_xxv_1_human-2 AC:
4 RICARDBLUM (1] 2018-01-03 09:54:27.0

Interaction type:
direct interaction B

Figure legend: ga 5c
Experiment: | osada-2005-1 | solid phase assay, elisa, in vitro B
= e | o

= e [ |

|

|

Participants:  New participant ~ Import... | Features:  Link features
AC Py Name ¢ Identty &
Expressed in Biological role Features  MinStoich.  Max Stoich. | Options
067~ P05067- i . i . " a o Y o Y
EBI-16418416 [ E [ synthetic construct %) (bait 4] [ unspecified role 1) . . e %
collagen-xxv- Einding) o |- o |-
EBI-16418417 S MULT_53_VAR1_human human-263 +|(prey 4) [ unspecified role 3 O site[113- o %
X o54] = =
Link:
A » 15615705 (IMEx) » » 1_xxv_1_human-2 » | _human »
Shortiabel: inging site AC: EBI-16418418 [ Creation ]
FullName: ginding site AL RICARDBLUM [ 2017-09-19 18:19:58.0
Feature type: Last update
[ sufficient to bind 3] 4 RICARDBLUM 2017-09-19 18:20:02.0

o e e ey

Actions

Refers to participant Intramolecular

l

New range
AC Value From type Totype
EBI-16418419 113-654 l certain B l certain 5 select participant D 0 x
# » 15615705 (MEx) » 0sada-2005-1 » app-collagen_xxv_1_human-2 » collagen-xxv-1_human » Binding site
‘Shortlabel: ginding site AC: EBI-16418418 Creation ]
FullName: ginging site L RICARDBLUM (1) 2017-09-19 18:19:58.0
Feature type: Last update
[ sufiient to bind D) 4 RICARDBLUM [ 2017-09-19 18:20:02.0

Feature role:
[ B i | o [ e | e | e

Database: | - Select database - 4] Identifier: ‘Secondary: Qualifier: [ - Select qualifier %) Version: Add new Xref
Identifier Secondary Qualifier Version Actions
=]

Database
asBx0 = ] (= Stetcultir 3




