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Figure EV1. NVJ contact sites respond to nutrient stress.

A Light microscopy for cells expressing chromosomally tagged Nvj1-GFP imaged in amino acid stress. Scale bar, 2 lm.
B Quantification of the NVJ length (lm) in (A) (box plots of median and range, n > 50 cells, **P < 0.005, Student’s t-test).
C Light microscopy for cells expressing chromosomally tagged Nvj1-GFP imaged in DTT and tunicamycin. Scale bar, 2 lm.
D Quantification of the NVJ length (lm) in (C) (box plots of median and range, n > 50 cells, **P < 0.005, Student’s t-test).
E Summary table for different stress conditions and their effect on NVJ size based on visual screening. Values are in pixels2.
F Light microscopy of LDs in yeast expressing chromosomally tagged Nvj1-GFP grown in different conditions. Scale bar, 2 lm.
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Figure EV2. The NVJ is a site for LD formation.

A TEM of WT yeast grown at diauxic shift. Arrows indicate LDs. Scale bar, 0.5 lm. N, nucleus; V, vacuole.
B Single cells (cell 1, 2, and 3) imaged at different times after cerulenin washout (ti). LDs (arrows) visualized by AutoDOT staining and NVJ visualized by Nvj1-GFP. Scale

bar, 2 lm.
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▸Figure EV3. Mdm1 enriches at the NVJ where LD form.

A Sequential optical sections of yeast with Mdm1-GFP and Nvj1-mCherry. Arrows indicate sites for Mdm1-GFP enrichment. Scale bar, 2 lm.
B 3D stacking of optical sections and line trace plot. Arrows indicate sites for Mdm1-GFP enrichment.
C Light microscopy of yeast mildly over-expressing Mdm1-GFP, with LDs and vacuole labeled using AutoDOT and FM4-64 dye, respectively. Right: Line trace for light

microscopy image (yellow line). Scale bar, 2 lm. N, nucleus; V, vacuole.
D Neutral lipids TLC for WT, nvj1D, and mdm1D yeast quantified in Fig 4E. SE, sterol esters; TAG, triacylglycerides; FFA, free fatty acids; S, sterols.
E Top: Dual-labeling imaging for Mdm1-GFP and Faa1-mCherry. Scale bar, 2 lm. Bottom: Line trace for light microscopy (top, yellow line). N, nucleus; V, vacuole.
F Light microscopy for chromosomally tagged Faa1-GFP in exponential phase. Arrows indicate the ER network. Scale bar, 2 lm. N, nucleus; V, vacuole.
G Quantification of Faa1-GFP localization in different growth conditions. EP, exponential phase; DS, diauxic shift.

ª 2017 The Authors EMBO reports

Hanaa Hariri et al Spatial regulation of lipid droplet biogenesis EMBO reports

EV3



z

M
dm

1-
G

FP
M

N
vj

1-
m

C
he

rr
y 

M
er

ge
d 

Distance

a.
u.

A B

Faa1-mCh Mdm1-GFP Merged 

V N 

NVJ 

Distance

In
te

ns
ity

 (a
.u

.)

W
T

Faa1-mCh 

Mdm1-GFP

200

100

806020 40

SE

TAG

FFA

S

V 
NVJ 

N 

D E

V 

N V 

V 

N 
N 

N 

ER network 

E
xp

on
en

tia
l

Faa1-GFP Vacuole 

 F
aa

1 
lo

ca
liz

at
io

n 
(%

ce
lls

)

EP DS

ER
NVJ
Cell surface

40

80

120

60

0

20

100

F G

C Vacuole LDs MergedMdm1-GFP Heat map

Distance

In
te

ns
ity

 (a
.u

.) LDs

Mdm1-GFP

200

0

100

8060403010 20

100

100

mdm1WT nvj1

Exponential (dextrose)

Figure EV3.

EMBO reports ª 2017 The Authors

EMBO reports Spatial regulation of lipid droplet biogenesis Hanaa Hariri et al

EV4



A

C

E

G

F

D

B

Figure EV4. Mdm1 modulates LD formation at the ER-vacuole contact sites.

A qRT–PCR showing expression levels of Mdm1 and Nvj3 in nvj1D yeast cultured in EP and SP (mean � SEM, n = 3 independent cultures per condition, ***P < 0.001,
Student’s t-test). EP, exponential phase; SP, stationary phase.

B Plating assay of WT, faa1D mdm1D, nvj3D, and mdm1Dnvj3D on plates containing different concentrations of cerulenin.
C Growth assays on DTT-containing plates for both wild-type yeast and ire1D over-expressing Mdm1.
D Light microscopy of cells over-expressing untagged Mdm1 show increase LDs that cluster at the NVJ (arrows, visualized by Nvj1-GFP). Scale bar, 2 lm. V, vacuole.
E, F TEM of WT cells over-expressing untagged Mdm1. Arrows indicate LDs associated with LDs near the vacuole. Scale bar, 0.5 lm. V, vacuole.
G Plating assay for yeast lacking different NVJ proteins.
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Figure EV5. Mdm1 marks sites for LD formation.

A TLC of neutral lipids for WT and mutant yeast fed oleic acid overnight quantified in Fig 7C. SE, sterol esters; TAG, triacylglycerides; FFA, free fatty acids; S, sterols.
B Quantification of FFA and TAG for TLC in (A). The absolute values here correspond to the ratio graphed in Fig 7C.
C Light microscopy of NVJD yeast over-expressing Mdm1-GFP. LDs are stained with AutoDOT. Arrows point to co-localization of LDs and Mdm1-GFP. Scale bar, 2 lm.
D Electron micrographs of NVJD yeast over-expressing Mdm1-GFP. Arrows indicate ER wrapping LDs near the vacuole. Scale bar, 0.5 lm.
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