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The post-translational modification 
of proteins by ubiquitin is involved in 
a wide range of cellular processes 
(Kirkin and Dikic, 2007). In any given 
cell the proportion of protein modified 
by ubiquitin is very small therefore it 
has been difficult to isolate and iden-
tify this post translational modification 
from mammalian whole cell lysates. 
Ubiquitin proteomics remains chal-
lenging even though the sensitivity 
of Mass Spectrometry (MS) has im-
proved dramatically through the use 
of innovative techniques (Sylvesters-
en et al., 2013). Various approaches 
employing tagged ubiquitin or ubiquit-
in like molecules have been used with 
varying degrees of success (Peng et 
al., 2003; Tirard et al., 2012; Tsirigo-
tis et al., 2001). In recent years, the 
isolation of ubiquitylated proteins 
from neurons of Drosophila melano-
gaster using a tagged ubiquitin with 
a 15 amino acid long biotin-accepting 
peptide has been described (Franco 
et al., 2011). This was the first dem-
onstration that  proteomics could be 
used to identify neuronal targets of 
the ubiquitin-proteasome system. 
This novel technique allowed for the 
isolation and enrichment of ubiquitin 
conjugates from neurons using a 
relatively small sample up to levels 
that allowed direct detection by MS 
and Western blotting. In addition, di-
glycine signatures indicative of the 
ubiquitin attachment sites could also 
be detected on ubiquitin conjugates. 
Where antibodies were available for 
specific ubiquitin proteasome sys-
tem substrates it was also possible 
to determine whether a substrate was 
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Species: mouse

Source: mouse embryonic fibroblasts 

Quantity: 2.5x106 cells in 1 ml 90% fetal bo-
vine serum (FBS), 10% DMSO

Culture Medium: DMEM high glucose (HG), 
200 mM L-glutamine, 100 mM sodium pyru-
vate, 10% FBS, biotin 0.2 µg/mL, 1x pen/strep 

Growth Mode: adherent 

Passage Number: passage 0

Storage: cryopreserved 

Culture Conditions: Thaw the cells by swirl-
ing the vial in a 37°C waterbath. Place 5 ml 
of culture media  into a T25 flask and pipette 
cells into the flask containing the media.  
Place the T25 flask containing the cells into 
a 37°C 5% CO2 incubator overnight and re-
place with fresh media the next morning.

Recommended sub-culture routine: When 
the Ubiselect-MEF_Bio-Ub cells reach conflu-
ency, aspirate culture media from the T25 
flask and rinse cells with 5 ml PBS. Aspirate 
the PBS from the T25 flask and add 1 ml 
0.05% Trypsin-EDTA (1x).  Incubate the BirA 
MEF cells in a 37°C 5% CO2 incubator for a 
few minutes until the cells begin to detach, 
knock the side of the flask to fully detach the 
cells, neutralise with 4 ml of media and col-
lect in a 15 ml tube then count the cells. Seed 
the Ubiselect-MEF_Bio-Ub cells in T75 flasks at 
1.2 x 104 cells/cm2 (i.e. 9x105 cells per T75 
flask) and place in a 37°C 5% CO2 incubator 
and grow until confluency (P1).  Re-feed the 
Ubiselect-MEF_Bio-Ub cells the morning after 
plating then every 3-4 days and passage as 
required until harvest.

Description of Transgene: This is a hem-
izygous cell line derived from a transgenic 
mouse expressing the E. coli enzyme BirA 
Accession number: [P06709.1] (Lectez et al., 
2014) and three copies of N-terminally BAP 
tagged ubiquitin.

Mycoplasma: Not detected    

Morphology: Fibroblast

Viability (%): ≥95

Activity: For representative Ubiselect-MEF_Bio-Ub (P0) 
cell line activity data, please refer to the Ubiselect™ Kit  
application note (Application Note number 004). 

Continued on page 2

Ubiselect™-MEF_Bio-Ub (P0)

Cat. No. 66-5011-001 Quantity: 2.5x106 cells 
Lot. No. 30347 Storage: Cryopreserved 
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mono- or polyubiquitylated (Franco et 
al., 2011). Using a similar approach, 
a hemizygous Biotinylated-Ubiquitin 
(Bio-Ub) transgenic mouse has been 
created which expresses three moi-
eties of ubiquitin each with an N-ter-
minal Biotinylation Acceptor Peptide 
(BAP-tag) extension plus the E. coli 
enzyme BirA (Lectez et al., 2014). 
The BirA enzyme recognises and 
biotinylates the BAP tag in the cell 
therefore enabling efficient capture 
of proteins ubiquitylated with this bi-
otinylated ubiquitin. Ubiselect-MEF_Bio-
Ub (P0) (Cat# 66-5011-001) has been 
derived from 13.5 day old embryos 
of this transgenic mouse line by ho-
mogenisation and trypsinisation of 
embryos minus the head and liver. 
Ubiselect-MEF_Bio-Ub (P0) may be 
used alongside the control Ubiselect-
MEF_BirA (P0) (Cat# 66-5010-001) 
in experiments to efficiently capture 
ubiquitylated proteins from treated 
and untreated MEF cells for analysis; 
see Application Note 004 for details. 
By using cell and tissue lysates de-
rived from Bio-Ub transgenic mice 
it has been possible to isolate ubiq-
uitylated proteins from ubiquitylated 
protein binding proteins (Lectez et al., 
2014). The specific isolation of ubiq-
uitylated proteins is achieved through 
the high affinity interaction between 
biotin and avidin and high stringency 
washing which allows for the removal 
of interacting partners of ubiquitylated 
proteins which would otherwise pre-
dominate under the milder washing 
conditions of alternative ubiquitin cap-
ture systems. Using lysates prepared 

from Bio-Ub expressing liver tissue, 
the isolation of ubiquitin conjugated 
proteins (both thioester and isopep-
tide linked) has been demonstrated. 
Therefore this is the first mammalian 
system for ubiquitin proteomics which 
allows for the direct detection of cap-
tured proteins by MS and Western 
blotting. Isolation of ubiquitylated pro-
teins from Ubiselect-MEF_Bio-Ub (P0) 
has also been demonstrated (see 
Application Note 004) and it is antici-
pated that this technology will enable 
researchers to gain a better under-
standing of the functioning of ubiquitin 
system signalling.
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Limited Use Licence 
(in respect of product Cat# 66-5011-001)

The technology used to derive the cell line(s) described in this 
document is owned by CIC bioGUNE and exclusively licenced 
for commercialization by Ubiquigent Ltd.

The Biotin AviTag technology is covered by U.S. Pat. Nos: 
5,723,584; 5,874,239; 5,932,433; and 6,265,552 and includes 
any and all materials, methods, kits and related derivatives 
claimed by these patents.  The purchase of the UBIQUIGENT’s 
AviTagged products confers to the purchaser the limited right 
to use the AviTag™ technology for research use.

Commercial use of the AviTag™ technology to manufacture 
a commercial product, or use of the AviTag™ technology to 
facilitate or advance research which will be applied to the de-
velopment of a commercial product requires a license from 
Avidity, LLC.  Examples of Commercial use include, but are 
not limited to biosensors, diagnostics, therapeutic applications, 
proximity assays, and drug screening assays.  Users desiring 
a commercial license should contact Avidity, LLC in the US @ 
720-859-6111 or by email to Lansing@avidity.com.
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