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Figure S1. Optical spherical aberration along the Z axis. (A) Normalized distances distribution of
random spots on a sphere surface. (B) Normalized distances distribution of random spots on an ellipsoid
surface (Rz>Rx=Ry, R= (Rx+Ry+Rz)/3). (C) Simulated normalized distances distribution of the spots
on a sphere surface along the three dimensions (sphere radius is 1 pm; the standard localization
deviation of simulated spots is 0.03 um). (D) Normalized distances distribution of spots on a sphere
surface along the three dimensions with spherical aberration introducing linear distance overestimation
along Z axis. (E) Using NPCs detection and approximation of the nucleus as a sphere, the over-
estimation along Z axis was measured. (F) Computed corrected position along Z axis. (G) The silicon
immersion objective (left panel; Olympus; NA~1.35) decreased the aberrations compared to
oil-immersion objective (right panel; Olympus; NA~1.4). (H) Spherical aberration along Z-axis using
confocal laser scanning microscope.
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Figure S2. Evaluation of the spline-NE model and 3D-NE model. We simulated a sphere of
radius=1 pm (volume=blue dashed line) and an ellipsoid (volume=green dashed line) of
Rx=Ry=1 pm, Rz=1.5 um. We calculated the volume of this sphere (blue line) or ellipsoid
(green line) for different number of NPCs using either the spline NE-model (A) or the 3D-NE
model (B), considering that the standard localization deviation of simulated NPCs is 0 pm.
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Table S1. The volume of the nuclei along one cell cycle

t/min 0 15 30 45 60 75 90 105 120
3.92 4.26 4.52 4.71 5.11 3.57+1.69* 3.76+1.81* 4.22+2.12* 4.58+2.66*
Cell 1 —
G2 End of mitois
Cell 2 4.14 4.11 4.13 4.67 5.26 5.08 3.82+1.78* 3.76+1.66* 4.05+1.73%*
¢ G2 End of mitosis
3.99 3.9 4.51 5.12 5.12 3.39+1.52%* 3.54+1.55% 3.68+1.61* 4.11+1.89%*
Cell 3
G2 Anaphase
2.99 3.4 3.9 4.1 3.83 2.98+0.81%* 3.35+1.03* 3.55+1.29* 3.86+1.45%*
Cell 4
Anaphase
3.29 3.5 3.59 3.76 3.91 4.23 3.11+1.76* 3.44+1.89* 3.16+1.87*
Cell 5 D)
2.95 3.38 3.57 4.07 4.34 2.9+1.87* 3.04+1.81* 3.2242.01* 3.21+2.28*
Cell 6
Anaphase
3.2 3.42 3.71 3.71 4.92 4.88 3.23+1.56* 3.49+1.55* 3.21+1.92%*
Cell 7 G2 Anaphase
Cell 8 4 4.02 2.49+1.57* 2.93+1.57* 3.19+1.82* 3.28+1.96* 3.24+1.63* 3.6 3.9
G2 Anaphase
3.91 3.99 4.1 5.53 5.1 3.09+1.99* 3.04+1.72%* 3.51+2.35% 3.74+2.95%*
Cell 9
G2 Anaphase
3.47 4.43 4.07 52 5.1 5.74 3.79+2.6* 3.8+2.63* 4.13+2.83*
Cell 10
G2 Anaphase

* represent the daughter nucleus.
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Table S2. Summary nuclear and nucleolus size distribution in asynchronous cultures

Carbon NO. Doubling Gl Median size of nucleus Vosetoolus
source  cells  time (min) pe“;ﬁ/f)‘)tage Surface (um?) Volume (um’)  (um’)
Glucose 1054 90 422 10.99+1.36 3.41+0.60 1.38+1.15
Galactose 1061 120 454 9.77+1.16 2.83+0.50 0.82+0.82
Raffinose 1451 130 49 8 8.82+1.23 2.44+0.51 0.84+0.61
Ethanol 1116 220 71.1 6.84+1.15 1.66+0.41 0.29+0.21
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Table S3: Genotypes of strains used in this study

Name Genotype Origin
BY4741 MATa his341, leu240, met1540, ura340 (Brachmann et
al., 1998)
W303-1a MATa, ade2-1, canl-100, his3-11,15, leu2-3,112, trpl1-1, ura3-1 (Thomas and
Rothstein,
1989)
NOY1064 MATa, leu2-3, 112, ura3-1, his3-1,1, trpl-1, ade2-1, canl-100, fobiA::HIS3 (Cioci et al.,
2003)
TMS1-1a MATa, his3-41, leu2-40, C, ura3-40, ade2-801, lys2-801,LYS2::TETR-GFP, nup49- (Albert et al.,
A::HPH-MXG6, [pASZ11-NUPNOP: GFP-NUP49, mCherry-NOP1] 2013)
Y24539 MATa/MATa; ura340/ura340; leu2A0/leu2A0; his341/his341; metl SA0/METILS; Euroscarf
LYS2/lys240; NUP49/nup49::kanMX4
Y 03254 MATa, his341, leu2A40, met1540, ura340, lys2A::KAN-MX4 Euroscarf
YIL115¢ MATa, his341, leu240, met1540, ura340, NUP159-TAP::HIS3 GE-Dharmacon
3940 MATa his3A41, leu2A0, met1 540, ura340, SPC42-GFP::HIS3 (Huh et al.,
2003)
3569 MATa his3A41, leu2A0, met1 540, ura340, SPC42-mRFP::KANMX (Laporte et al.,
2016)
Y15125 MATAlpha, dyniA::KAN-MX4, his341, leu240, lys240, ura340 Euroscarf
yCNOD99-1a | MATa his3-41, leu2-40, C, ura3-40, ade2-801, lys2-801, lys2-A::KAN-MX, nup494::HPH- | This work
MXG6 [pASZ11-NUPNOP: GFP-NUP49, mCherry-NOP1]
yRW3-1a MATa leu2-3, 112, ura3-1, his3-1,1, trpl-1, ade2-1, canl-100, fobiA::HIS3, NUP57- This work
tDimerRFP::LEU2 [pASZ11-GFP-NUP49]
yRW4-1a MATa, leu2-3, 112, ura3-1, his3-1,1, trpl-1, ade2-1, canl-100, fobiA::HIS3, NUP2- This work
tDimerRFP::URA3 [pUNI100-GFP-NUP49]
yRWS5-1a MATa his341 leu240 met1 540 ura340, NUP159-GFP::kIURA3 This work
yRW6-1a MATa his341 leu240 metl 540 ura340, NUP159-GFP::HIS3 This work
yRW7-1a MATa his341 leu240 metl 540 ura340, NUP159-GFP::HIS3, NUP2-tDimerRFP::URA3 This work
yRWS-1a MATa his341 leu240 met1 540 ura340, NUP159-GFP::kIlURA3, This work
NUP57-tDimerRFP::LEU2
yRWO-1a MATa, his341, leu2A0, met1540, ura340, SPC42-mRFP::KANMX, This work
/pUN100-GFP-NUP49]
yRW10-1a MATa, his3A41, leu2A0, met1540, ura340, SPC42-GFP::HIS3, This work
NUP57-tDimerRFP::LEU2
yRWI11-1a MATa, his3-41, leu2-40, C, ura3-A0, ade2-801, lys2A::KAN-MX, nup494::HPH-MXG6, This work
SPC42-GFP::HIS3 [pASZ11-NUPNOP: GFP-NUP49, mCherry-NOP1]
yRWI19-1a MATa, his3-41, leu2-40, C, ura3-40, ade2-801, lys2-801, lys2A::NAT-MX4, This work
nup494::HPH-MX6, dyniA::KAN-MX4
[pASZ11-NUPNOP: GFP-NUP49, mCherry-NOP1]
yRW20-1a MATa, his3-41, leu2-40, C, ura3-A0, ade2-801, lys2-801, lys2A::NAT-MX4, This work
nup494::HPH-MX6, SPC42-GFP-HIS3, dyniA::KAN-MX
[pASZ11-NUPNOP: GFP-NUP49, mCherry-NOP1]
yCNOD203-1a| MATa, ade2-1, canl-100, his3-11,15, leu2-3,112, trpl-1, ura3-1,nup49-A::KAN-MX, This work

BIM1::URA3::BIMI-tDimerRFP [pASZ11-GFP-NUP49]
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Table S4: Plasmids used in this study

Name

Author/Reference

pUN100-GFP-NUP49

(Wimmer et al., 1992)

pFA6-GFP-HIS3

(Longtine et al., 1998)

pASZ11-GFP-Nup49

(Siniossoglou et al., 2000)

pFA6a-GFP(S65T)-KIURA3

(Sung et al., 2008)

pRS306-NUP2-tDimerRFP

(Laporte et al., 2016)

pBIM1-tDimerRFP

(Laporte et al., 2016)

pRS305-NUP57-tDimerRFP

This work
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