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BACKGROUND

The mitotic checkpoint is a fail-safe mechanism
that ensures accurate chromosome segregation by
preventing cells from prematurely exiting mitosis
in the presence of unaligned chromosomes. This
checkpoint system is highly sensitive, because
even a single unaligned chromosome is sufficient
to block cells from entering anaphase. The mitotic
checkpoint has been shown to monitor both
microtubule attachment and tension generated
across sister kinetochores by poleward forces.
Failure of the mitotic checkpoint causes cells to
exit mitosis in the presence of unaligned
chromosomes and is a major mechanism
responsible for aneuploidy. Seven mitotic
checkpoint genes, BUB1, BUB2, BUB3, MAD1,
MAD2, MAD3, and MPS1, were originally identified
via genetic screens in Saccharomyces cerevisiae.
These genes act along two separate mitotic
checkpoint pathways. MPS1, BUB1, BUB3, MAD1,
MADZ2, and MAD3 monitor kinetochore microtubule
attachments and prevent premature chromosome
segregation by inhibiting degradation  of
securin/Pds1 and mitotic cyclins. BUB2 acts along a
different pathway that monitors spindle integrity
and orientation and prevents  premature
cytokinesis by inhibiting the degradation of the
mitotic cyclin Clb2.

MPS1 was originally identified as a gene essential
for spindle pole duplication and mutation in which
yielded monopolar spindles. Vertebrate homologs
of yeast MPS1 kinase have been identified as TTK
(hMPS1) in humans and Esk (mMPS1) in mice. In
all these MPS1 family members, the C-terminal
catalytic domains show a significant degree of
sequence similarity. However, the N-terminal
domains show little, if any, sequence conservation.
MPS1 is found to localize to kinetochores it
encodes a tyrosine and serine/threonine dual-
specificity kinase that was originally identified in a
genetic screen for mutants defective in spindle
pole duplication. Consistent with yeast MPS1,
mouse MPS1 is localized at centrosomes
throughout the cell cycle and is essential for
accurate centrosome duplication. hMPS1 is
required for the establishment and/or maintenance
of the spindle assembly checkpoint in human
cells.! hMPS1 was also found to be required for
centrosome duplication and for the normal
progression of mitosis.> Furthermore, xMPS1 was
found to be critical for the localization of CENP-E
and the checkpoint proteins MAD1 and MAD2 to
kinetochores: Likewise, disruption of hMPS1
prevented cells from arresting in mitosis in the
presence of spindle damage. In addition, hMPS1 is
hyperphosphorylated in mitosis and is
dephosphorylated when cells exit mitosis. hMPS1,
as was shown for human MAD1 and MAD2, also
localizes to the nucleoplasmic side of the nuclear
pore complex (NPC). Furthermore, hMPS1 is part
of the checkpoint pathway that is required to
arrest cells defective for CENP-E functions in
mitosis. In addition to its localization at

kinetochores, it was found hMPS1 to associate with
the APC. This suggests that hMPS1 may have
multiple roles in the mitotic checkpoint.®* Mps1
phosphorylation by MAPK at S844 might create a
phosphoepitope that allows Mpsl to interact with
kinetochores. Recently, it was demonstrated Mps1
kinase activity is essential for chromosome
alignment by enhancing Aurora B activity at the
centromere, and the Aurora B-regulatory protein
Borealin/DasraB is an essential substrate that
mediates this novel function of MPS1.* In addition,
Mps1 Phosphorylation  of Daml Couples
Kinetochores to Microtubule plus Ends at
Metaphase.®
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TECHNICAL INFORMATION

Source:

MPS1 Antibody is a mouse monoclonal antibody
raised against purified recombinant human MPS1
fragments expressed in E. coli.

Specificity and Sensitivity:

This antibody detects endogenous MPS1 proteins
without  cross-reactivity with other family
members.

Storage Buffer: PBS and 30% glycerol

Storage:

Store at -20°C for at least one year. Store at 4°C
for frequent use. Avoid repeated freeze-thaw
cycles.

APPLICATIONS
Application: *Dilution:
WB 1:1000
IP n/d
IHC 1:100
ICC 1:200
FACS n/d
*Optimal dilutions must be determined by end user.
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QUALITY CONTROL DATA

Confocal immunofluorescent analysis of mitotic HeLa
cells using MPS1 Antibody (Green). (DRAQ5 DNA
dye: Blue). MPS1 Antibody specifically stains spindles.
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