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Supplementary materials and methods
Yeast strains, plasmids and growth conditions
The MATa/MATa diploid LPY2686 was made from the haploid strain
1255-5C (MATa ade1 bar2 his2 leu2 trp1 ura3 [S1]) by mating-type
switching in two steps with the use of a plasmid carrying the HO gene.
This strain, which does not express diploid-specific genes and responds
like a haploid cell to the pheromone α factor, was constructed to facilitate
microscopic visualization, as it is significantly larger than a MATa haploid
cell. YPD medium, and supplemented synthetic medium lacking trypto-
phan or uracil for selection of GAL–STE4 or GAL–STE11–Asp3 and
GAL–STE12 plasmids (kindly provided by M. Peter, ISREC), were pre-
pared as described [S2]. pGAL–STE4 was introduced by lithium acetate
transformation [S2] into strains LPY1683 (MATa ade2-101 his3-∆200
leu2-∆1 lys2-801 trp1-∆63 ura3-52 adh4::URA3-TELVIIL DIA5-1
ADE2-TELVR) [S1] and LPY3252 (= LPY1683 ste12::HIS3); and
pGAL–STE4 or pGAL–STE11–Asp3 into EY957 (W303-1a
bar1 = MATa ade2-1 his3-11,15 leu2-3,112 trp1-1 ura3-1 can1-100
bar1) and EY966 (= EY957 fus3::LEU2 kss1::HIS3; kindly provided by
E. Elion, Harvard Medical School). LPY3252 was disrupted for STE12 by
PCR-directed deletion of the open reading frame [S2]. pGAL–STE12
was introduced by lithium acetate transformation into strains K2129
(W303-1a bar1::HISG fus3-A; kindly provided by G. Ammerer) and YFD
126 (W303-1a bar1-1 ste11::ADE2; kindly provided by M. Peter).
Strains containing pGAL–STE4 and pGAL-STE12 strains were grown in
2% raffinose-containing medium to a density of approximately 5 × 106

cells/ml, and glucose or galactose was added to 2% for 4–6 h to repress
or induce STE4 or 2.5 h for STE12. Growth conditions for G1 cyclin
depletion using haploid strain 1608-21C (= 1255-5C cln1 cln2 cln3
leu2::LEU2::GAL-CLN3) or GA-1163 (see below) were as described
[S1], except that glucose was added to a final concentration of 2%
directly to a growing culture of cells in the galactose medium at a density
of approximately 1 × 107 cells/ml. The GFP–NUP49 fusion gene (kindly
provided by V. Doye, CNRS, Institut Curie) was constructed as described
[S3] and was inserted into various yeast vectors for expression or integra-
tion in the appropriate strains. Integration into LPY2686 created strain
GA-1109, and into 1608-21C created strain GA-1163. K2129 and
YFD126, containing pGAL–STE12, and MT1201 (dig1::URA3
dig2::HIS3 ste7::LEU2; kindly provided by M. Tyers) were similarly trans-
formed. Protein and plasmid stability permits overnight growth in a rich
medium without the loss of the GFP–Nup49p signal. GA-1096 (MATa,
ade2 leu2, his3, ura3, trp1, nup49::TRP1, with the plasmid
pUN100–GFP–NUP49) was used for the mating assay in Figure 1.

The pheromone α factor (as the synthetic peptide WHWLQLKPGQPMY;
single-letter amino-acid notation) was used at a concentration of 1 µg/ml,
added at a cell density of approximately 1 × 107 cells/ml. Mating was per-
formed by mixing two strains of opposite mating type on a YPD plate for
various lengths of time. For disruption of microtubule function, a nocoda-
zole and benomyl mixture was used (final concentrations of 10 and
30 µg/ml, respectively), that is hereafter referred to as nocodazole.
Latrunculin-A (LAT-A) was added from a 10 mM stock in DMSO to a final
concentration of 400 µM, followed by a 15 min incubation before the
addition of α factor. Cultures were grown at 30°C.

Antisera, indirect immunofluorescence and FISH
Preparation, characterization and affinity purification of polyclonal rabbit
antiserum against Sir3p was previously described [S4]. A polyclonal
rabbit antiserum against Sir2p was affinity purified using bacterial

expression plasmid pJR518 (gift of J. Rine, University of California,
Berkeley). Mouse monoclonal antibodies against Nop1p fibrillarin were
described (D77, a gift from J. Aris, University of Florida, Gainesville
[S5], and E. Hurt, University of Heidelberg). Antibodies against actin
(mouse monoclonal C4; Boehringer Mannheim) and tubulin (mouse
monoclonal TAT-1 [S6]; or rabbit polyclonal, a gift from F. Solomon,
Massachussetts Institute of Technology) were also used. Secondary
antibodies used were fluorescein (FITC)-conjugated goat anti-rabbit
and Texas red-conjugated goat anti-mouse IgG (Jackson ImmunoRe-
search), and Cy5-coupled anti-mouse antibody (Milan Analytica).

Cells were prepared for immunofluorescence and FISH following the
standard fixation method described in Gotta et al. [S7], or were first
fixed by adding freshly dissolved paraformaldehyde to a final concen-
tration of 3.3% to the culture medium and continuing to incubate at
30°C for 10 min. Fixed cells were then washed twice in YPD, and
spheroplasted as described [S7] except that three times more enzyme
was added. Fixation before spheroplasting preserves cell shape, allow-
ing identification of the projection tip in pheromone-responding cells.
DNA was stained with 15 µg/ml ethidium bromide or 1 µg/ml DAPI
before a final wash and mounting.

Microscopic images were either collected on a Zeiss Axiovert 100 confo-
cal microscope (Zeiss Laser Scanning Microscope 410) with a 63× Plan-
Apochromat objective (1.4 oil) as previously described [S4], on a Zeiss
fluorescence microscope using an Empix CCD camera and Metamorph
imaging software (Universal Imaging), on a Nikon epifluorescence micro-
scope equipped with a Photometrics PXL 200 camera and processed
with Inovision deconvolution software, or on a Leica DMRXA microscope
equipped with a Cooke SensiCam CCD camera, as indicated in the
figure legends. The latter images were captured and manipulated using
the SlideBook software package (Intelligent Imaging Innovations). Repre-
sentative fields were chosen, or up to four representative cells were
selected and placed in a gallery using Adobe Photoshop 4.0.
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