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Fig.1 Disruption of the Sam68 gene in chicken DT40 cells
Structures of the chicken Sam68 gene (upper panel) and targeting vectors (middle and lower panels). Each exon contains functional
motifs such as the GSG motif, KH motif, proline-rich motif, tyrosine-rich motif, and nuclear localization signal. Targeting vectors,

pCSG-bsr (middle panel) and pCSG-his (lower panel), were constructed by substituting the gene fragment containing half of the KH

domain and the proline-rich domain (BamH I to Sac Il ) with a drug-resistance gene cassette, bsr or his, respectively, that was
assembled with the chicken B actin promoter and poly A* signal in the pPGEM-T vector.
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Fig.2 Northern analysis of Sam68 RNA
10 pg aliquots of total RNAs prepared from wild type and
Sam68- deficient DT40 cells were separated in a 1% agarose gel with
3% formaldehyde, blotted, and then probed with a *P-labeled 0.3 kb
cDNA fragment covering the 5'-GSG and KH-domains. A 3 kb mRNA
was expressed in wild-type DT40 cells (+/+) and mutant cells with
recombination in a haploid allele (+/-), but no mRNA was detected in
knocked-out cells (-/-). Lane M contains the denatured-Hind Il marker
DNA.
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Fig.3 In situ immunostaining of chicken Sam68
Wild-type (a, c, e) and knocked-out (b, d, f) cells were fixed and immunostained with an anti-Sam68 antibody, followed by a
FITC-conjugated goat anti-rabbit secondary antibody and PI to visualize the nucleus. Visualization of Sam68 with FITC on
confocal microscope (a, b). Detection of the nucleus by PI staining (¢, d). Merged images of FITC- and Pl-staining (e, f).
FITC-labeled Sam68 was accumulated in the nucleus in the wild type cells, but it spread to the cytoplasm during the inter-phase.
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Fig.4 Growth curves for chicken Sam68-deficient cells
10* cells /well of the wild type, Sam68-deficient cells and the Sam68
cDNA-transduced mutant cells were plated in a 6-well culture dish, and
the cell number was determined in triplicates every 12 h as described in
experimental procedures. Knocked-out cells grew slower than the wild
type and cDNA-transduced cells. Data represent the mean +/— SEM. The
doubling time shown in the inset is the average of three independent
experiments. @ —@: WT t1/2: 9.7 h; ll—M: KO+cDNA t1/2: 11.4 h;

O—0:KOt1/2: 139 h.
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Fig.5 Flow-cytometric analysis of Sam68-deficient DT40 cells

5x10° cells were fixed and stained with a PI (Sigma) solution as described in experimental procedures. Filtered

samples were subjected to analysis with a FACScan. The cell population in each phase of the cell cycle was
indicated. Sam68 knocked-out cells (-/—) showed an increased G2/M phase compared to wild type (+/+) and
c¢DNA transformed knocked-out (—/-) + cDNA cells.
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Fig.6 Phase lengths of the cell cycle in Samé68-deficient
DT40 cells
The length of each phase in the cell cycle was determined by multiplying
the doubling time by the percentage of each phase in wild type,
knocked-out, and cDNA-transformed knocked-out cells. [1: WT; W :
KO; [1:KO+cDNA.
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Fig.7 Analysis of Cdc2 kinase activity
Upper panel: Cdc2 kinase activity (monitored by phospholation of
histone H1). 25 pg of protein from each cell line were immuno-
precipitated with 1 g Cdc2 antibody and the immuno-precipitates were
incubated in the kinase buffer containing 0.5 g/L H1 histone, 1 pmol/L
ATP, and 18.5x10" Bq [y ¥P] ATP as substrate. After incubation at 30°C

for 5 min, the reaction mixtures were separated by 12%

SDS-polyacrylamide gel and autoradiographed for 12 h. 7: wild type
cell; 2: Sam68 knocked-out clone; 3: Samé68 knocked-out clone
transformed with chicken Sam68 ¢cDNA. Middle panel: Expression of
Cdc2. 10 pg of each protein was separated by 12% SDS-PAGE and
Cdc2 was detected with anti-Cdc2 antibody. Lower panel: GAPDH
expression on the same blot as middle panel was monitored as a control.
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Knock Out of Samé68 Induces Retardation of the G2-M Phase
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Abstract  Sam68, a nuclear RNA binding protein, is the Src mitotic target and specifically tyrosine
phosphorylated during mitosis. It has also been demonstrated to associate with various signal transduction
molecules, thereby raising the possibility of its role in cell cycle control as a modulator of the signal transduction
and activation of RNA metabolism. To elucidate the physiological function, a Sam68-deficient cell line was
isolated from the chicken DT40 cell line by gene disruption. The Sam68 deficient cells exhibited markedly
decreased growth, and forced expression of chicken Sam68 cDNA in the mutant cells restored the cell growth. Cell
cycle analysis revealed that the growth retardation was due to elongation of the G2-M phase, however, the kinase
activity associated with Cdc2 remained unaltered. The results indicate that Sam68 may play a critical role in G2-M
progression in a manner independent of the control of cyclin/Cdc2 kinase activity.
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