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LL5β is a peripheral membrane protein involved in cytoskeleton organisation, regulation of exocytosis and cellular adhesion. Protein-complex puriﬁcation for TAP-tagged
LL5β combined with mass spectrometry analysis identiﬁed an uncharacterised protein
2410002F23Rik as a potential LL5β-binding partner in muscle cells. Here we provide evidence that overexpressed 2410002F23Rik co-immunoprecipitates with LL5β in HEK293
cell lysate and that both proteins co-localise when expressed in HeLa. Collectively our
results suggest that LL5β interacts with 2410002F23Rik, which we now name LL5βinteracting protein (LL5BIP).
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Organisation of cellular architecture and plasma membrane turnover are fundamental
aspects of cell function. LL5β plays an important role in the organisation of both microtubule and actin cytoskeleton, cellular adhesion, as well as regulation of sites at the cell
cortex for fusion of exocytic vesicles with the plasma membrane [1] [2] [3] [4] [5] [6]. In
skeletal muscles, LL5β was independently identiﬁed as a protein for which mRNA transcript is enriched at the neuromuscular junction, and which regulates the organisation
of the postsynaptic machinery [7]. Subsequent studies demonstrated that LL5β regulates exocytosis of postsynaptic acetylcholine receptors at the postsynaptic membrane
[8]. To perform its multiple cellular functions, LL5β recruits a number of downstream
eﬀectors, including a Rab6-binding protein ELKS [6]. A recent biochemical screen for
LL5β-binding partners identiﬁed several novel muscle-speciﬁc interacting proteins [5].
Here we report that LL5β interacts with an uncharacterised protein 2410002F23Rik that
we named LL5β-interacting protein (LL5BIP).

Objective
To demonstrate the interaction between LL5β and 2410002F23Rik (LL5BIP).
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Figure Legend
Figure 1. LL5β interacts with LL5BIP.
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(A) LL5BIP and ELKS were identiﬁed as LL5β interactors in a protein-complex puriﬁcation experiment performed with diﬀerentiated C2C12 muscle cells. MS/MS spectra-total
number of individual peptides identiﬁed by MS/MS; Protein coverage-% of protein sequence covered by identiﬁed peptides; Unique peptides-number of unique peptides identiﬁed by MS/MS; Mass (KDa)-protein mass in KDa; Protein length (aa)-protein length in
amino acids. Peptides identiﬁed by MS/MS are indicated at the bottom.
(B) GFP-LL5β co-immunoprecipitates with FLAG-LL5BIP when overexpressed in
HEK293 cells. Results from two independent experiments are provided. Dark circles
indicate constructs used for transfection of HEK293 cells; Input-cell lysate used for precipitation; IP:GFP-anti-GFP antibody immunoprecipitates.
(C) LL5β co-localises with LL5BIP when expressed in HeLa cells.

Results & Discussion
To identify proteins that interact with LL5β, TAP-tagged LL5β was expressed in diﬀerentiated C2C12 myotubes using adenovirus infection. Protein complexes were precipitated using IgG-coupled beads and eluted from the beads using TEV protease. Precipitates from lysates from uninfected cells served as a control. We performed a detailed
analysis of the list of proteins that were detected by mass spectrometry (MS) as coprecipitating with LL5β. We discovered that one of the proteins that was recovered
speciﬁcally with LL5β-binding beads but not in the control sample was the uncharacterised protein 2410002F23Rik (GenBank ID AAH16099; Fig. 1A). MS/MS analysis
identiﬁed 15 peptides corresponding to 2410002F23Rik in the sample from TAP-LL5βexpressing cells, while no peptides were detected in the control puriﬁcation. We compared the MS coverage of 2410002F23Rik in the precipitated sample to that of a known
LL5β-binding protein ELKS, for which 56 peptides were detected in LL5β precipitates
and 1 peptide in the control sample (Fig. 1A). The coverage of the protein sequences by
the identiﬁed peptides was 31.1% for 2410002F23Rik and 36.1% for ELKS, suggesting that
2410002F23Rik is a high-conﬁdence potential novel LL5β-binding partner. We therefore
named it LL5β-interacting protein (LL5BIP).
To verify the interaction between LL5β and LL5BIP we co-transfected HEK293 cells with
GFP-LL5β and FLAG-LL5BIP constructs and performed co-immunoprecipitation from
the cell lysate using anti-GFP antibody. Both proteins were expressed in HEK293 cells
and detected in the lysate (input). FLAG-LL5BIP protein co-precipitated speciﬁcally
with LL5β but did not precipitate on anti-GFP beads when expressed alone (Fig. 1B).
Thus, LL5BIP interacts with LL5β in diﬀerentiated C2C12 myotubes and also in HEK293
cells upon overexpression. In agreement with these results both proteins showed signiﬁcant level of co-localisation when overexpressed in HeLa cells (Fig. 1C).

Conclusions
Using two biochemical approaches we have detected and veriﬁed the interaction between LL5β and an uncharacterised protein 2410002F23Rik, which we named LL5βinteracting protein (LL5BIP). In the ﬁrst experiment overexpressed TAP-tagged LL5β
interacted with endogenous LL5BIP and in the second experiment overexpressed proteins were co-immunoprecipitated from the HEK293 cell lysate. Further support to the
notion that LL5β indeed interacts with LL5BIP comes from the microscopic observation
that both proteins co-clocalise when overexpressed in HeLa cells.

Limitations
Currently there are no antibodies that recognise endogenous 2410002F23Rik (LL5BIP),
so we were not able to conﬁrm interaction between endogenous LL5β and LL5BIP.

Additional Information
Methods and Supplementary Material
Please see https://sciencematters.io/articles/201610000003.
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