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Supplemental Material

Silk et al., http://www.jcb.org/cgi/content/full/jcb.200810091/DC1

Figure S1.  NuMA is broadly expressed in mouse tissues and present in nuclei of postmitotic neurons. (A) Coomassie-stained gel of 
tissue lysates from an adult C57/B6 mouse and corresponding immunoblot with antibodies to NuMA, BubR1, CENP-E, Mad2, and lamins A and C. NuMA 
immunoreactive bands smaller than 230 kD may represent isoforms or indicate posttranslational processing. (B) Immunofluorescence staining of frozen 
spinal cord and cerebellar sections from an adult C57/B6 mouse. NuMA is shown in green, and unphosphorylated neurofilaments are shown in red. Ar-
rows indicate examples of NuMA-positive motor neurons in the spinal cord and Purkinje cells in the cerebellum. Sk muscle, skeletal muscle. Bar, 50 µm.
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Figure S2.  Efficient spindle pole localization of mouse NuMA requires amino acids encoded by exon 22. (A) Schematic of proteins 
expressed from constructs encoding either wild-type (tail [wt]) or exon 22–deleted (tail [Dex22]) C-terminal fragments of mouse NuMA (mNuMA). Amino 
acid numbers corresponding to mouse NuMA protein are indicated. The region encoded by exon 22 is colored in red. (B) Immunoblot of cells expressing 
wild-type or exon 22–deleted tail fragments probed with antibodies to GFP and NuMA. The asterisk represents a nonspecific band recognized by the 
NuMA antibody. (C) Localization of proteins depicted in A in HeLa cells during mitosis or interphase. Images represent single confocal z sections taken 
through the center of each cell and were acquired using identical settings and exposure times and were processed and scaled identically. (D) Quantification 
of spindle pole fluorescence from images taken as in C of metaphase cells expressing GFP-tagged wild-type or exon 22–deleted NuMA tail. Integrated 
pixel intensity was measured in a 100-square pixel box at the apex of each spindle pole and normalized to an identically sized region in the cytosol behind 
that pole. n $ 14 spindle poles per construct. ***, P < 0.0001 by t test. WB, Western blot. Error bars indicate SEM.
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Figure S3.  Aberrant splicing disrupts expression from the NuMANeo allele. (A) Schematic of the wild-type (NuMAwt) and targeted (NuMANeo) 
NuMA alleles showing exons 14–25. Splicing is indicated with red connecting lines below exons, and aberrant splicing into the Neo cassette is indicated. 
Locations of PCR primers used to identify splice products (primers v, vi, and vii) are shown. (B) PCR from cDNA prepared with (+) or without (2) reverse 
transcription (RT) from total RNA extracted from tissues of wild-type (wt/wt) or NuMANeo heterozygous (Neo/wt) mice. Normal NuMA splicing was detected 
using primers v and vii, and aberrant splicing into the Neo cassette was detected by primers v and vi. Note that the aberrant splice product is detected 
only in Neo/wt + reverse transcription samples. (C) PCR as in B using total RNA prepared from homologously recombined (Neo/wt) or nonrecombinant 
(wt/wt) neomycin-resistant ES cell lines. (D) Quantitative PCR to determine expression of normal NuMA message in MEFs or tissues heterozygous for the 
NuMANeo allele. Data are plotted relative to wild-type samples. Error bars represent the mean of three experiments 6 SEM.
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Figure S4.  Metaphase centrosome detachment with normal dynactin localization and kinetochore fiber stability in NuMA-deleted 
cells. (A) Primary fibroblasts were arrested in metaphase with aligned chromosomes using MG132. In the merged image, DNA is shown in blue, a-tubulin 
in green, and g-tubulin in red. Each image represents a maximum intensity projection of a deconvolved series of z sections spanning the entire cell in 0.2-
µm intervals. (B) Unperturbed primary fibroblasts stained for DNA (blue), cyclin B1 to identify metaphase cells (red), and tubulin to mark spindles and 
centrosomes (green) are shown. Arrows indicate centrosomes. Images were acquired as in A. (C) Examples of dynein localization in NuMAD22/D22 primary 
fibroblasts in prophase, a normal metaphase, and a metaphase figure with defocused poles and a centrosome clearly detached from the body of the 
spindle. In the merged image, p150 is shown in purple and a-tubulin in green. (D) Kinetochore fibers in wild-type and NuMAD22/D22 cells, selectively visual-
ized by depolymerization of unstable microtubules with a 10 min incubation at 08C before fixation. Centromeres are marked with human ACA autoimmune 
antiserum (purple), and a-tubulin is shown in green.
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Figure S5.  Normal cellular function and viability after in vivo motor neuron–specific NuMA exon 22 deletion. (A) X-gal staining of a 
spinal cord section shown at increasing magnifications from mice expressing the VAchT-Cre transgene and carrying the ROSA26R b-galactosidase reporter 
for Cre expression. Objective magnification is indicated in the bottom left of each image. (B) Weight gain between 100 and 200 d of age in control lit-
termate animals and animals deleted of NuMA exon 22 in motor neurons. n $ 7 animals per genotype. (C) Quantification of motor neuron numbers per 
30-µm thick lumbar spinal cord section. Samples were taken from 200-d-old animals deleted of NuMA exon 22 in motor neurons and littermate controls. 
Three animals per genotype were examined with 15–22 spinal cord sections taken per animal. Sections were spaced z350 µm apart and taken through 
the entire lumbar spinal cord. Error bars indicate SEM.
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Video 1.  GFP-tubulin in a cycling NuMA+/D22 primary fibroblast. 5 min per frame displayed at six frames 
per second. Video corresponds to Fig. 4 A.

Video 2.  GFP-tubulin in a cycling NuMAD22/D22 primary fibroblast. 5 min per frame displayed at six frames 
per second. Video corresponds to Fig. 4 B.

Video 3.  GFP-tubulin in a NuMA+/D22 primary fibroblast after STLC washout. 3 min per frame displayed 
at two frames per second. Video corresponds to Fig. 5 D.

Video 4.  GFP-tubulin in a NuMAD22/D22 primary fibroblast after STLC washout. 3 min per frame dis-
played at two frames per second. Video corresponds to Fig. 5 D.
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