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I. Introduction

Dynein is a minus-end-directed motor responsible for many intracellular func-
tions. Traditionally it has been difficult to interfere with dynein function and
thus test its role in intracellular organization. It has become clear that most
dynein functions in cytoplasmic organization are mediated through dynactin, a
complex of proteins which appears to target dynein to different intracellular
locations and regulate its function. Thus, a simple way of disrupting dynactin
function would be to prevent dynein localization and therefore to disrupt its
specific functions. Recently, such a tool has been described: the overexpression
of one of the components of dynactin, p50/dynamitin. When overexpressed in
cells by transfection, p50/dynamitin has been shown to disrupt the dynactin
complex (Echeverri et al., 1996) and therefore the function of dynein in spindle
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assembly and Golgi organization (Burkhardt et af, 1997 ). While this is a valu
tool, in many systems it is not possible to transfeet cells.

Here we describe a simple two-step method for the production of large amo
of active p30/dynamitin in bacteria using ammonium sulfate precipitation o+
subsequent anion-exchange chromatography. We show that the recombi
protein disrupts the dynactin complex in Xenopus egg extracts. Expressed pt
%m.miis has been used to block spindle pole assembly in Xenopus egg et
(Wittmann er al.. 1998) and rearrangement of microtubules during netron
differentiation {(Ahmad er al. 1998). Microinjection of p50/dynamitin also |
to the dispersion of the Golgl apparatus in mammalian as well as Xenopus i
culture cells (Ahmad e af,, 1998: Nathakic Le Bot, personal communicationt

IL. Production of Recombinant p50/Dynamitin

.vvgmvrmmm,gmﬁma saline (PBS): 137 mM NaCl, 27 mM KCL 43¢0
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2. The bacteria are harvested by centrifugation (5000g, 30 min, 4°C), resus-
pended in 2 small volume of PBS and centrifuged again, and the bacterial pellet
is frozen in liquid nitrogen. The pellet can be stored at —70°C for several months.

3. All subsequent steps are carried out at 4°C. The bacterial pellet (from 1
liter of culture) is thawed and resuspended in 10 m! of lysis buffer. We lysed the
bacteria either by sonication (three times 30 sec in the presence of 1 mg/ml
lysozyme} or by using a French press with comparable results. If the extract
appears to be very viscous due to DNA contamination, 10 gg/ml DNAse 1 can
be added followed by an incubation on ice for a few minutes. The extract is then
diluted to 20 ml with lysis buffer and precleared by centrifugation for 15 min at
30,000g at 4°C (Fig. 1, lane 1).

4. The precleared extract is filled in a beaker and placed in an ice bathon a
magnetic stirring plate. While stirring the extract, finely ground ammonium sul-
fate powder is added slowly to a saturation of 20% (2.12 g ammonium sulfate
for 20 ml of extract). The incubation on ice is continued with slight agitation for
approximalely 1 hr and the precipitate recovered by centrifugation for 10 min
at 20,000g at 4°C. Under these conditions most of the p50/dynamitin is recovered
in the precipitate, whereas most bacterial proteins remain soluble (Fig. 1, lanc 2).

5. The ammonium sulfate pellet is then redissolved in 40 ml Mono Q buffer
containing protease inhibitors for 30 min at 4°C with slight agitation. This volume
of buffer sufficiently reduces the salt concentration to allow binding of p3(/
dynamitin to the Mono Q resin. Remaining particulate material is removed by
centrifugation for 10 min at 30,000z at 4°C and subsequent filtration through a
Millipore low-protein-binding filter unit.
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Fig. 1 Purification of bacterially expressed pS0rdynamitin, Coom -stained 10% SDS-PAGE

of precleared extract. 20% ammonium sulfate precipitate, and fractions of the ?Mazc Q chromatogra-
phy {0.5-ul aliquots of the fractions indicated were loaded on the gel). Fraction 10 contained about
_q,avm\am protein, The molecular mass of marker proteins is indicated on the left.
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6. Typically, per run 20 mi of this protein selution is applied 10 8 1-ml}
Q FPLC column (Pharmacia) equilibrated in Mono O buffer. Use of more e
this amount tends to overload the column and a substantial amount of pro
is lost in the flowthrough. The column is washed extensively until the 0D,
returns to zero and the column is eluted with a 20-ml linear gradient of
500 mM KCl in Mono Q buffer. One-milliliter fractions are collected. The pes
of p50/dynamitin elutes at around 200 mM KOl (F ig. 3. The Mono Qpe
fractions usually contain more than 10 mg/ml pSOidynamitin making futhe
concentration unnecessary for most applications. If necessary, pS/dynamitine
be further purified on a Superose 12 gel filtration column.

I Disruption of the Dynactin Complex by p30/Dynamitin
in Xenopus Egg Extracts

.éw»: pS0/dynamitin is overexpressed in tissue culiure cells, this leads v
dissociation of the dynactin complex {Echeverri er al, 1996). This has be
demonstrated by analysis of the sedimentation behavior of different compont®
of the &smomm complex in p50idynamitin overexpressing cells. The most dran
effect is observed for the P1S0%" subunit of the dynactin complex. ¥
normally sediments at around 18§ together with other dynactin subunits b’
shifted 10 95 upon overexpression of pSOVdynamitin. We used Xemopis ¢
extract to examine whether addition of the bacterially expressed pS0/dynamt”
would have the same effect and 1o test whether the recombinant protein is a0
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CSF-arrested Xenopus egg extract (Murray, 1991) was centrifuged for 60 min
al 150.000g at 4°C. The high-speed cytosol (30 wl) was supplemented with pS
dynamitin and incubated for 30 min at 20°C. The reactions were then diluted
with 200 ul CSF-XB (10 mM K-Hepes, pH 7.7, 50 mM sucrose, 100 mM KCl,
2 mM MgCly, 0.1 mM CaCly, and 5 mM EGTA) containing 1 mM DTT and
protease inhibitors and layered on top of a 4.8-m} 5-20% sucrose gradient in
CSF-XB containing 1 mM DTT and protease inhibitors. The gradients were
centrifuged at 100,000g (28,000 rpm in a Beckman SW50.1 rotor) at 4°C for
{8 hr. We collected and analyzed 350-ul fractions by Western blotting probed
with an antibody against p150©%d (Fig. 2). We observed the same sedimentation

0.5 mgfml 1.0 mg/mi
Control pS0/dynamitin p8O/dynamitin

Taxol asters

Bead spindies

Fig. 3 Effect of pS0/fdynamitin on mitotic m?_.::w poles. pMidynamitin was added to 20 pl CSF-
arrested Xenopus egg extract as indicated. An equivalent E.,:w:s, of Mora _.:;m.#.s‘.,_m added ”,c
the control reaction. Microtubules were visualized by the waé,:ss of (1.2 mg/ml ﬂwogwa_sﬁmm tubulin
(Hyman ez al, 1991). Taxol asters were assembled by .:_o addition of 1 M taxol Qm.n_:cxm I, Molecular
Probes) and incubation for 30 min at 20°C. Bead spindles were assembled according rw .:SE et al,
(1996) for 60-%0 min at 20°C. The reactions were fixed with . mi BRESO (80 mM .A,_‘ pes, pH om
1mMEGTA, and | mM MgCl) containing 10% glycerol, 0.25% glutaraldehyde, 1m M GTP, and 0.1%
Triton X-100 and centrifuged on coverslipsaccording to Sawin and Mitchison (1991}, Scale bar = 20 gem.
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pattern for vumoo__.& as previously reported, even at rather low concentration Murray, A. W. (1991). Cell cycle extracts. Methods in Cell Biol. 36, 581—605,
of exogenously added p50/dynamitin (0.05 mg/mi). Sawin, K. E., and Mitchison, T. J. (1991). Mitatic spindle assembly by two different pathways in
vitro. J. Cell Biol. 112, 925-940.
Studier, F. W. (1991). Use of bacteriophage T7 lysozyme to improve an inducible T7 expression
. system. J. Mol. Biol. 219, 37-44.
_— V. —U—mam«nmo_u of m@mﬁﬁ—w HvQ—Qu cmmBW QMQ \U%ﬂﬂamnmﬂ Verde, F., Berrez, J. M., Antony, C., and Karsenti, E. (1991). Taxol-induced microtubule asters in
mitotic extracts of Xenopus eggs: Requirement for phosphorylated factors and cytoplasmic dynein.
: . o J. Cell Biol. 112, 1177-1187.
In gm_umvmmuoo of mmzﬁ.—dmo:uom.. mﬁ_:&om nm.: form in mitotic N«:% s eff Way, M., Pope, B., Gooch, J., Hawkins, M., and Weeds, A. G. (1990). Identification of a region in
25.8 Y self-organization of microtubules into poles. We have shown tha segment 1 of gelsolin critical for actin binding. EMBO J. 9, 4103-4109.
.:5 is due to cytoplasmic dynein using an antibody, m70.1, against the dynein Wittmann, T., Boleti, H., Antony, C., Karsenti, E., and Vernos, I. (1998). Localization of the kinesin-
Intermediate chain (Heald er al, 1996). Cytoplasmic dynein is also required for like protein Xkip2 to spindle poles requires a leucine zipper, a microtubule-associated protein,
the %onﬁ:os of mitotic asters in the absence of centrosomes when microtubuls and dynein. J. Cell Biol, in press.
are stabilized by taxol (Verde et al, 1991),
m,_,o. determine whether the dynactin complex was required for the formatior
of spindle poles, we ma.n_mn_ p50/dynamitin (0.5 and 1.0 mg/ml) to mitotic Xeropu
M.mm Nan; and :_2.. induced the assembly of taxol asters or bead spindles. We
om:nmowwﬁ wa_..ma?_ﬁna microtubules fail to organize into asters in the presenct
o_umv MEB:E. Bead spindles showed a phenotype similar to what has bees
o oﬂ% upon addition of the m70.1 antibody (Fig. 3). Arrays of microtubule
EMMH %_.os.aa the beads but they failed to form focused poles. This indicales
kmaem SEQEI%EQE Interaction is required for spindle pole formation I
obse % . mmmw extracts. However, the concentration of p50/dynamitin required ¢
be about a%:wsﬁww__n_ effect in concentrated Xenopus egg extract appeared 0
¢5 higher compared to that of the b; i in disruptior
. actin disrup
assay described Previously, e biochemical dyn
>n_go€_anw§mbﬂ
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