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Figure S1.  TetR-GFP does not exchange be-
tween  cytoplasm and nucleoplasm. (A) FLIP 
on TetR-GFP in daughter lobe of dumbbell-
shaped nuclei (means ± SEM for °CP; n = 
23). (B) FLIP in the cytoplasm of cells express-
ing TetR-GFP (n = 15). (C) FLIP on TetR-GFP in 
mother nucleus after karyofission before cyto-
fission (n = 18). (D) Nuclear division in wild-
type (WT) and cdc12-6 cells measuring time 
from bridge formation to resolution at 30°C 
(means ± SD; nWT = 70 and ncdc12-6 = 43). (E) 
FLIP on TetR-GFP in cdc12-6 cells at 30°C 
with divided nuclei (n = 20). vis, visible light. 
Time is indicated in seconds. (F) FLIP in the 
cytoplasm of cells expressing NLS-3GFP (n = 
30). All graphs show means ± SD. The 
mother (red) and daughter part (green) are 
shown; bleaching area is indicated in blue. 
White lines indicate cell outlines. Bars: (A, B, 
and D–F) 3 µm; (C) 2 µm.
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Figure S2.  Impact of mutants on nuclear geometry and nuclear compartmentalization. (A) °CP of NLS-3GFP in wild type (WT) and ase1 (means ± SEM). 
(B) °CP of Nsg1-GFP in bud6 and shs1 cells in early (blue) and late (orange) stages of nuclear division. (C–E) Nuclear geometries; mean Nsg1-GFP fluo-
rescence per nuclear surface (C), mean bridge length (D), and total Nsg1-GFP fluorescence per micrometer of bridge length (E; n = 3 experiments; means 
± SD). (F) °CP of TetR-GFP (means ± SEM). (G and H) °CP plotted against bridge length (G) or width (H); intramother nuclear divisions (red). °CP (mean ± 
SEM); bridge length and width (mean ± SD). rel unit, relative unit. * , P < 0.05; **, P < 0.01; ***, P < 0.0001 (t test).
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Figure S3.  Defining nuclear geometry for simulations. (A–D) Outlining the nuclear envelope with Nsg1-GFP during early stages (A), measuring the total 
length axis (black) from mother end to bud neck (orange), diameter of the mother lobe (green), diameter of ingression at bud neck (violet), and diameter 
of the daughter lobe (red) during late stages (B) and measuring the total length axis (black), diameter of the mother lobe along (orange) or rectangular 
(green) to nuclear length axis, and same diameters in the daughter lobe (blue and red, respectively). White lines indicate cell outlines. (C and D) Dimensions 
(micrometers) of geometries used in simulations. Bars, 2 µm.
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Figure S4.  Stochastic simulations of TetR-GFP, Nsg1-GFP, Nup49-GFP, and GFP-Src1. Means ± SD of fluorescence over time from experimental data (black) 
compared with simulations (red for mother and green for bud) ran with best fit parameters (compare with Fig. 7). (A) Early anaphase. (B) Late anaphase. 
(C) Stochastic simulations of TetR-GFP ran with best fit parameters in a normal dumbbell-shaped nucleus, a 3.4-fold dilated bridge, a threefold reduced 
bridge length, or combining both changes.
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Figure S5.  Deviations of stochastic model simulations from the experimental mean. (A–L) Deviations (in percentages) between experimental and simulated 
data recorded for mother (A–C and G–I) and bud compartments (D–F and J–L) for each experimental time step. Simulations for early (A–F) and late (G–L) 
stages of nuclear division with TetR-GFP (A, D, G, and J), Nsg1-GFP (B, E, H, and K), and GFP-Src1 (C, F, I, and L). Color code: different strengths of diffu-
sion barriers. Bold lines show best overlap; dashed lines show simulations with larger deviations.
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Table S1. List of FLIP experiments

Marker Genotype Stage of nuclear division Mean SEM n cells Figure

TetR-GFP Wild type Early 2.0 0.2 9 2 D
 Late 61.3 9.0 30
NLS-3GFP Wild type Early 1.5 0.1 10
 Late 21.0 1.0 27
TetRHTH-GFP Wild type Early 2.3 0.3 9
 Late 24.0 6.5 19
GFP-HDEL Wild type Early 2.0 0.1 6
 Late 5.5 0.8 10
Nsg1-GFP Wild type Early 7.1 0.4 61 3 D
 Late 39.8 5.7 30
Hmg1-GFP Wild type Early 6.5 0.6 30
 Late 39.3 1.1 25
Hmg2-GFP Wild type Early 5.0 0.4 30
 Late 42.5 1.5 30
Nup49-GFP Wild type Early 21.3 8.5 40
GFP-Src1 Wild type Early 3.7 0.2 13
 Late 25.7 3.5 29
GFP-LR1 Wild type Early 2.1 0.1 15
 Late 14.9 1.9 30
GFP-LR2 Wild type Early 2.8 0.2 15
 Late 12.9 0.9 29
TetR-GFP Wild type Late (6–7-µm nuclei) 70.5 14.2 20 5 B
 ase1 30.4 3.5 13
GFP-Src1 Wild type 21.1 2.0 17
 ase1 29.9 6.7 14
Nsg1-GFP Wild type 40.6 7.5 16
 ase1 25.9 3.9 17
NLS-3GFP Wild type Late 21.0 1.0 27 S2 A
 ase1 4.6 0.2 29
Nsg1-GFP Wild type Early 7.5 0.4 59 S2 B
 Late 30.2 4.0 35
 bud6 Early 5.4 0.4 20
 Late 39.6 10.3 20
 shs1 Early 5.3 0.5 20
 Late 38.5 14.6 20
TetR-GFP Wild type Late 58.8 10.5 29 6 C and S2 G
 ase1 25.7 3.5 29
 cin8 16.0 1.0 29
 dyn1 4.3 0.2 29
 cnm67 17.2 1.6 30
 bub2 arp1 24.7 4.4 28
 slk19 73.6 9.6 29
 lrs4 40.4 6.3 29
 csm1 36.9 4.5 29
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Table S2. Strains used for this study

Strain number Genotype Plasmid Mating type

YYB5305 dsRed-HDEL:Nat ace2::Kan his31 leu20 ura30 Ace2-GFP:Ura3a 

YYB5306 dsRed-HDEL:Nat ace2::Kan his31 leu20 ura30 Ace2(S122A)-GFP:Ura3a 

YYB5307 dsRed-HDEL:Nat ace2::Kan his31 leu20 ura30 Ace2(S122A/S137A)-GFP: Ura3a 

YYB5366 dsRed-HDEL:Nat ace2::Kan ase1::Nat his31 leu20 ura30 met150 Ace2-GFP:Ura3a 

YYB5375 dsRed-HDEL:Nat ace2::Kan ase1::Nat his31 leu20 ura30 met150 Ace2(S122A)-GFP:Ura3a 

YYB5638 dsRed-HDEL:Nat ace2::Kan slk19::Kan his31 leu20 ura30 Ace2-GFP:Ura3a a
YYB5639 dsRed-HDEL:Nat ace2::Kan slk19::Kan his31 leu20 ura30 Ace2(S122A)-GFP:Ura3a a
YYB7055 dsRed-HDEL:Nat ace2::Kan cin8::Kan his31 leu20 ura30 Ace2-GFP:Ura3a 

YYB7056 dsRed-HDEL:Nat ace2::Kan cin8::Kan his31 leu20 ura30 Ace2(S122A)-GFP:Ura3a 

YYB5687 pHIS3:mCherry-Tub1:Ura3 HTB2-GFP:His3 his31 leu20  a
YYB5402 pHIS3:mCherry-Tub1:Ura3 ace2::Kan his31 leu20 Ace2-GFP:Leu2a 

YYB5407 pHIS3:mCherry-Tub1:Ura3 ace2::Kan his31 leu20 Ace2(F127V)-GFP:Leu2a 

YYB5404 pHIS3:mCherry-Tub1:Ura3 ace2::Kan ase1::Nat his31 leu20 Ace2-GFP:Leu2a 

YYB5408 pHIS3:mCherry-Tub1:Ura3 ace2::Kan ase1::Nat his31 leu20 Ace2(F127V)-GFP:Leu2a 

YYB7035 pHIS3:mCherry-Tub1:URA3 Nsg1-GFP:His3 lys2 leu2 his3 met150  a
YYB7032 pHIS3:mCherry-Tub1:URA3 Nsg1-GFP:His3 ase1::Nat lys2 leu2 his3 

met150
 a

YYB7034 pHIS3:mCherry-Tub1:URA3 Nsg1-GFP:His3 cin8::Kan lys2 leu2 his3 
met150

 a

YYB5528 TetR-GFP:Leu2 his31 ura30  a
YYB5514 TetR-GFP:Leu2 cdc12-6 his31 ura30 lys20  

YYB5133 TerR-GFP:Leu2 ase1::Nat his31 ura30 lys20  a
YYB5415 TetR-GFP:Leu2 slk19::Kan his31 ura30  a
YYB6926 TetR-GFP:Leu2 cin8::Kan his31 ura30 lys20  

YYB6941 TetR-GFP:Leu2 cnm67::Kan his31 ura30 lys20  a
YYB6907 TetR-GFP:Leu2 dyn1::Nat his31 ura30 lys20  a
YYB6959 TetR-GFP:Leu2 bub2::Hph arp1::Kan his31 ura30  a
YYB6925 TetR-GFP:Leu2 lrs4::Hph his31 ura30  a
YYB6909 TetR-GFP:Leu2 csm1::Hph his31 ura30  a
YYB6068 his31 leu20 ura30 met150 HDEL-GFP pYCplac11-HDEL:Leu2b a
GFP collectiond Nsg1-GFP:His3 his31 leu20 ura30 met150  a
YYB6066 Nsg1-GFP:His3 cdc12-6 his31 leu20 ura30 lys20  a
YYB6064 Nsg1-GFP:His3 bud6::Kan his31 leu20 ura30  a
YYB6065 Nsg1-GFP:His3 shs1::Kan his31 leu20 ura30 met150  a
YYB5154 Nsg1-GFP:His3 ase1::Nat his31 leu20 ura30 met150 lys20  a
YYB5549 Nsg1-GFP:His3 slk19::Kan his31 leu20 ura30  a
YYB6927 Nsg1-GFP:His3 cin8::Kan his31 ura30 leu20 met150 lys20  

YYB7058 Nsg1-GFP:His3 cnm67::Kan his31 ura30 leu20 met150  a
YYB3587 Nsg1-GFP:His3 dyn1::Kan his31 ura30 leu20 met150  a
YYB7031 Nsg1-GFP:HIS3 arp1::Kan bub2::Hph his31 ura30 leu20  a
YYB6912 Nsg1-GFP:His3 lrs4::Hph his31 leu20 ura30 met150  a
YYB7057 Nsg1-GFP:His3 csm1::Nat his31 leu20 ura30 met150  a
GFP collectiond Nup49-GFP:His3 his31 leu20 ura30 met150  a
YYB6067 src1::Kan his31 leu20 ura30 met150 pSrc1:GFP-Src1:Leu2c a
YYB5059 ase1::Nat src1::Kan his31 leu20 ura30 pSrc1:GFP-Src1:Leu2c 

YYB6651 slk19::Kan src1::Nat his31 leu20 ura30 pSrc1:GFP-Src1:Leu2c a
YYB5552 pURA3:NLS-3GFP:Ura3 his31 ura30 leu20 met150  a
YYB5604 pURA3:NLS-3GFP:Ura3 ase1::Nat his31 ura30 leu20 met150  a
GFP collectiond Hmg1-GFP:His3 his31 leu20 ura30 met150  a
GFP collectiond Hmg2-GFP:His3 his31 leu20 ura30 met150  a
YYB6879 his31 leu20 ura30 met150 pGAL:GFP-NLS-LR1-TM:His3e a
YYB6880 his31 leu20 ura30 met150 pGAL:GFP-NLS-LR2-TM:His3e a

Minus signs indicate no plasmids in the strains.
aMazanka et al., 2008.
bPelham, 1991.
cGrund et al., 2008.
dHuh et al., 2003.
eMeinema et al., 2011.
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