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SCIENTIFIC CORRESPONDENCE 

An essential bipolar mitotic motor 
SIR- Separation of the mitotic spindle at 
the poles during cell division depends on 
the action of members of the bimC family 
of proteins. These proteins are part of the 
kinesin superfamily of 'motor' proteins; 
molecules that bind microtubules and pro
duce mechanical from chemical energy1• 

The mechanism of action of bimC motors 
is not yet known. We report here that the 
bimC-related KLP61F gene, an essential 
mitotic gene of the fruitfly Drosophila 
melanogaster, encodes subunits of the bi
polar kinesin, KRP130 , a homotetrameric 
complex of four motor subunits, each of 
relative molecular mass 130,000 (Mr 
130K), assembled into a bipolar 'minifila
ment'2. This result suggests that bipolar 
bimC motors work by crosslinking and 
sliding apart antiparallel microtubules, 
causing the separation of duplicated spin
dle poles and allowing bipolar spindle 
assembly. 

To identify the gene encoding the 
KRP130 subunit, we performed protein 
microsequencing of purified Drosophila 
embryonic KRP 130 (refs 2, 3). Proteolysis 
of KRP130 yielded tryptic peptides, which 
we fractionated, and we selected the seven 
best-resolved fractions for further analy-

Map based on the amino-acid 
sequence of Drosophila KLP61F 
(ref. 5), indicating positions 
(grey boxes) and amino-acid 
sequences of KRP 130-derived 
peptides (top rows of sequen
ces), corresponding regions of 
KLP61F (middle rows), and bimC 
family consensus sequence 
(bottom rows). Numbers above 
indicate amino-acid residues 
bordering the motor (residues 
1- 354), stalk (354- 960) and 
tail (960-1,066). Single-letter 
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sis. One of these fractions contained a 
17-residue peptide, whose sequence we 
determined. A database search revealed 
a 100% match of this peptide with 
a segment of the nonconserved stalk of a 
previously identified Drosophila bimC
related protein, KLP61F (see figure). 

Further analysis of the peptide frac
tions revealed that they contain a total of 
nine peptides whose masses match exact
ly those of the predicted tryptic fragments 
derived from the Drosophila KLP61F pro
tein sequence45. To confirm that KRP130 is 
identical to KLP61F, we sequenced all 
nine of these peptides and found that they 
display 100% identity with the corre
sponding segments of the deduced 
KLP61F protein sequence, but differ in 
many positions from the bimC family con
sensus sequence (figure). We therefore 
conclude that a KLP61F polypeptide is 
identical to a subunit of the bipolar 
kinesin, KRP u o· 

This discovery contradicts the hypothe
sis that KLP61F and KRP 130 differfi, and 
bridges the gap between genetic evidence 
concerning the biological function of 
KLP61F (ref. 5), studies of its expression 
and localization on spindle micro-
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amino-acid code; X indicates 
unresolved residues. The indi
cated peptide sequences corre
spond to residues 123-136, 
231- 242, 257- 270, 339- 352, 
391-402, 492- 516, 542- 552, 
669- 685 and 880-896 for 
KLP61F. We found 100% identity 
between KRP130 and KLP61F 
sequences, but little or no 
homology with the bimC family 
consensus sequence. Residues 
highlighted in red are identical in 
all bimC motors. We immobi
lized sucrose gradient-purified 
KRP130 on membranes and per
formed in situ proteolysis with 
trypsin7 • We analysed selected 
peptides by matrix-assisted 
laser desorption-ionization time
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of-fl ight mass analysis, using a-cyano-4-hydroxycinnamic acid as the matrix. The nine unique pep
tides thus identified matched the predicted masses of KLP61F tryptic fragments (using the MSFIT 
program at the UCSF mass spectrometry facility to search Drosophila melanogaster proteins in the 
SwissProt.r33 database). These peptides were analysed by automated Edman degradation, yielding 
reliable sequences (illustrated). bimC consensus sequences in the indicated regions were deter
mined by lineup comparison of Drosophila KLP61F, Xenopus Eg5, human HsEg5, Aspergillus bimC, 
Saccharomyces pombe Cut? and S. cerevisiae CIN8 and KIPl. Full methodological details available 
on request from J . M. S. 
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tubules5·6, and biochemical and electron
microscope studies of the recombinant 
polypeptide6 and the native bipolar 
holoenzyme2'3• For example, in Drosoph
ila KLP61F mutants, the absence of 
KLP61F function leads to the formation 
of monopolar spindles with unseparated 
spindle poles5• This observation, together 
with the results described here, indicates 
that the essential mitotic KLP61F gene 
might encode a slow plus-end-directed 
microtubule motor polypeptide3•6 that 
self-assembles into a bipolar homo
tetrameric holoenzyme2 capable of 
crosslinking and sliding apart antiparallel 
microtubules, thereby pushing apart the 
associated spindle poles during spindle 
assembly and function. 
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Arrival of rats in 
New Zealand 
SIR - The assumption that the commen
sal Pacific rat, Rattus exulans, arrived in 
New Zealand at the time of human settle
ment1 has never been tested. Unequivocal 
evidence for human settlement in New 
Zealand dates from no earlier than about 
850 years before present (yr BP)2•3, 

although the date of colonization is still 
controversial2·4-6 • I report radiocarbon 
ages of up to about 2,000 yr BP on bone 
gelatin from Pacific rats from both main 
islands of New Zealand that imply an 
early, transient, human contact with New 
Zealand more than 1,000 years before 
settlement. Extinctions of small verte
brates vulnerable to rat predation should 
precede extinctions of moa and other 
large taxa by human hunting and habitat 
destruction. .,.. 
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