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Figure 1. RhoA activates PKD at the TGN. HeLa cells were transfected with G-PKDrep plus control vector, or a plasmid encoding HA-tagged RhoA wt

or RhoA Q63L. One day after transfection cells were fixed and stained for G-PKDrep phosphorylation (pSer294) and F-actin (Alexa633-labelled

Figure 1 continued on next page
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Figure 1 continued

phalloidin). Images were quantified by ratiometric calculation of GFP and Alexa546-labelled pSer294 signal. (A) Shown are representative confocal

images, scale bar 10 mm. (B) The box plot shows the results of three independent experiments. Center lines show the medians; box limits indicate the

25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th

percentiles, outliers are represented by dots. n = 72 sample points each. The significance of differences was analyzed by a one-way ANOVA (Kruskal-

Wallis test) followed by a Dunn’s multiple comparison test. ****p<0.0001 (control vs. RhoA Q63L). (C) HeLa cells were transfected with a plasmid

encoding GFP-tagged RhoA Q63L, fixed 24 hr later, and stained for the trans Golgi protein p230 (red). Shown is a confocal image, scale bar 10 mm.

Yellow regions indicate co-localization. * indicates cells with a compact Golgi complex, # indicates cells with a fragmented Golgi complex.
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Figure 1—figure supplement 1. RhoB activates PKD at the TGN. HeLa cells were transfected with G-PKDrep plus control vector or a plasmid

encoding CFP-tagged RhoB Q63L. One day after transfection cells were fixed and stained for G-PKDrep phosphorylation (pSer294). Images were

Figure 1—figure supplement 1 continued on next page
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Figure 1—figure supplement 1 continued

quantified by ratiometric calculation of GFP and Alexa546-labelled pSer294 signal. (A) Shown are representative confocal images, scale bar 10 mm. (B)

The box plot shows the results of a representative experiment. Center lines show the medians; box limits indicate the 25th and 75th percentiles as

determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are

represented by dots. n = 31, 28, 28 sample points. Statistical analysis was done using a one-way ANOVA followed by a Dunn’s multiple comparison

test. ****p<0.0001 for control vs. RhoB Q63L. (C) HeLa cells were transfected with a plasmid encoding CFP-tagged RhoB Q63L plus GFP-tagged G-

PKDrep and fixed 24 hr later (red). Shown is a confocal image, scale bar 10 mm. Yellow regions indicate co-localization. (D) Co-localization of GFP-

tagged RhoA and RhoB wt and Q63L with Rab6. HeLa cells were transfected with the indicated plasmids, fixed 24 hr later, and stained for Rab6 (Alexa

633). Left panel: The box plot shows the co-localization results of two independent experiments. Center lines show the medians; box limits indicate the

25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th

percentiles, outliers are represented by dots. n = 52, 61, 56, 51 sample points. Statistical analysis was done using a one-way ANOVA (Kruskal Wallis)

followed by a Dunns multiple comparison test. *p<0.05. **p<0.01. Right panel: Shown are representative confocal images, scale bar 10 mm.
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Figure 2. Nocodazole-mediated PKD activation at the TGN requires GEF-H1. (A) HEK293T cells were transfected with spGEF-H1, spNT was used as a

control. Three days after transfection cells were stimulated with nocodazole for 60 min, lysed and analyzed for PKD activity (pPKD (Ser744/748) and

Figure 2 continued on next page
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Figure 2 continued

expression of PKD1, 2, and 3. Detection of alpha tubulin served as a loading control. Successful depletion of GEF-H1 was verified by detection with a

GEF-H1 specific antibody. Shown is a representative Western blot. The integrated density of the pPKD and PKD1-3 signal was measured, corrected for

background signals and the ratio (pPKD/PKD) calculated. Data were normalized to the control (spNT -nocodazole), which was set to 100. The graphs

show the mean ± SEM of three independent experiments. The significance of differences was analyzed by a Ratio paired t-test (two-tailed). ***p=0.0007

(ratio pPKD Ser744/748/PKD1) and p=0.0002 (ratio pPKD Ser744/748/PKD2), **p=0.0014 (ratio pPKD Ser744/748/PKD3). (B) FlpIn T-Rex 293 EGFP-GEF-

H1 wt or FlpIn T-REx 293 EGFP-GEF-H1 C53R cells were left untreated (-) or treated with doxycyline for 18 hr (+). Cells were lysed and analysed for PKD

activity, PKD1-3 expression and endogenous as well as ectopic GEF-H1 expression. Detection of alpha tubulin served as loading control. Shown is a

representative Western blot. Quantification of Western blot data was done as described in Figure 2A. Data were normalized to the control (GEF-H1 wt

untreated), which was set to 100. The graphs show the mean ± SEM of three independent experiments. The significance of differences was analyzed by

a Ratio paired t-test (two-tailed). *p=0.0365 (ratio pPKD Ser744/748/PKD1) and **p=0.0023 (ratio pPKD Ser744/748/PKD2). (C) FlpIn T-Rex HeLa EGFP-

GEF-H1 wt or EGFP-GEF-H1 C53R cells were transfected with a Cherry-tagged G-PKDrep. One day after transfection cells expression of GEF-H1-GFP

was induced by doxycyline. One day later, cells were fixed and stained for G-PKDrep phosphorylation (pSer294). Images were quantified by ratiometric

calculation of Cherry and Alexa633-labelled pSer294 signal. Cells without doxycycline treatment were used as control. The box plot shows the results of

three independent experiments. Center lines show the medians; box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7

software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots. n = 89, 56, 23 sample

points. The significance of differences was analyzed by a one-way ANOVA (Kruskal-Wallis test) followed by a Dunns multiple comparison test.

****p<0.0001 (control vs GEF-H1 wt or GEF-H1 C53R). (D) HeLa cells were transfected with the indicated siRNAs. Two days later, cells were transfected

with the RhoA Biosensor along with mRuby-Golgi-7 (ratio 6:1) and, after 24 hr, stimulated with nocodazole and imaged. Left panel, representative

images taken at 0 and 30 min of stimulation are shown; scale bar 10 mm. Right panel, the graph shows the mean ± SEM of at least 40 cells imaged in

two independent experiments. The arrow indicates the time point of nocodazole stimulation. Successful depletion of GEF-H1 was verified by Western

Blot analysis. Detection of alpha tubulin served as a loading control.
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Figure 2—figure supplement 1. Validation of the requirement of PLCe and GEF-H1 for nocodazole-induced PKD

activation. HEK293T cells were transfected with single siRNAs specific for GEF-H1 or PLCe, spNT was used as a

control. Three days after transfection cells were stimulated with nocodazole for 60 min, lysed and analyzed for PKD

activity (pPKD Ser744/748) and expression of PKD2 and PKD3. Detection of alpha tubulin served as a loading

control. GEF-H1 depletion was verified by immunoblotting using a specific antibody. Successful depletion of PLCe

was verified by RT-qPCR. Relative expression was calculated by normalization to actin using the DCq method.

DOI: https://doi.org/10.7554/eLife.35907.005
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Figure 2—figure supplement 2. GEF-H1 mediated PKD activation is independent of ERK (A) Nocodazole-mediated PKD activation is independent of

the MAPK pathway. HEK293 cells were left untreated (-) or stimulated with nocodazole for 30 min. Prior to nocodazole stimulation cells were treated

Figure 2—figure supplement 2 continued on next page

Eisler et al. eLife 2018;7:e35907. DOI: https://doi.org/10.7554/eLife.35907 9 of 28

Research article Cell Biology

https://doi.org/10.7554/eLife.35907


Figure 2—figure supplement 2 continued

with DMSO or UO0126 (10 mM) for one hour. Cells were lysed and analyzed for phosphorylation and expression of PKD1-3, MEK1/2, and ERK1/2.

Detection of tubulin served as a loading control. (B) Localization of GEF-H1 wt and GEF-H1 C53R. FlpIN T-REx Hela EGFP-GEF-H1 wt or C53R cells

were treated with doxycycline to induce expression of GFP-GEF-H1. 24 hr later cells were fixed and stained for p230. Shown are representative confocal

images, scale bar 10 mm.

DOI: https://doi.org/10.7554/eLife.35907.006
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Figure 2—figure supplement 3. The RhoA biosensor localizes to the Golgi complex. HeLa cells were transfected with plasmids encoding the RhoA

Biosensor and mRuby-Golgi-7 (ratio 6:1). Cells were imaged one day later at the Spinning disc microscope. Scale bar 10 mm.

DOI: https://doi.org/10.7554/eLife.35907.007

Eisler et al. eLife 2018;7:e35907. DOI: https://doi.org/10.7554/eLife.35907 11 of 28

Research article Cell Biology

https://doi.org/10.7554/eLife.35907.007
https://doi.org/10.7554/eLife.35907


Figure 3. The Rho effector PLCe is required for GEF-H1 mediated PKD activation at the TGN. (A) HeLa cells were transfected with spRNAs as indicated,

spNT was used as a control. Two days after transfection cells were transfected with G-PKDrep and RhoA Q63L and, after 24 hr, fixed, stained and

Figure 3 continued on next page
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Figure 3 continued

analyzed as described in Figure 1A. Shown are representative confocal images, scale bar 10 mm. (B) The box plot shows the results of three

independent experiments. Center lines show the medians; box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7

software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots. n = 90 sample points

each. The significance of differences was analyzed by a one-way ANOVA followed by a Dunns multiple comparison test. ***p<0.0001. (C) Left panel,

silencing efficiency of mDia1 was analyzed in lysates by immunoblotting using a mDia1-specific antibody. Equal loading was verified by detection of

alpha tubulin. Right panel, successful depletion of PLCe was verified by RT-qPCR. Relative expression was calculated by normalization to GAPDH using

the DCq method. Shown is the mean ± SEM of two independent experiments. (D) Left panel, HEK293T cells were transfected with the spPLCe, spNT

was used as a control. Three days post transfection cells were left untreated or stimulated with nocodazole for 60 min. Detection of active PKD and

expression of PKD1-3 was performed in cell lysates using specific antibodies. Equal loading was verified by detection of alpha tubulin. Shown is a

representative Western blot. Right panel, quantification of Western blot data was done as described in Figure 2A. Data were normalized to the control

(untreated spNT cells), which was set to 100. The graphs show the mean ± SEM of three independent experiments. The significance of differences was

analyzed by a Ratio paired t-test (two-tailed). ***p=0.0007 (ratio pPKD Ser744/748/PKD1), *p=0.0334 (ratio pPKD Ser744/748/PKD2), and **p=0.0026

(ratio pPKD Ser744/748/PKD3). Successful depletion of PLCe was verified by RT-qPCR. Relative expression was calculated by normalization to Actin

using the DCq method. Shown is the mean ± SEM of three independent experiments. The significance of differences was analyzed by a Ratio paired t-

test (two-tailed). *p=0.0157 (E) Left panel, FlpIn T-REx 293 EGFP-GEF-H1 C53R cells were transfected with spPLCe, spNT was used as a control. Two

days later, GFP-GEF-H1 C53R expression was induced by doxycycline treatment. After one day, cells were lysed and analysed for PKD activity, PKD1-3

expression and endogenous as well as ectopic GEF-H1 expression. Detection of alpha tubulin served as a loading control. Shown is a representative

Western blot. Right panel, quantification of Western blot data was done as described in Figure 2A. Data were normalized to the control (spNT cells

without doxycycline), which was set to 100. The graphs show the mean ± SEM of three independent experiments. The significance of differences was

analyzed by a Ratio paired t-test (two-tailed). *p=0.0266 (ratio pPKD Ser744/748/PKD1), p=0.0106 (ratio pPKD Ser744/748/PKD2), and p=0.0152 (ratio

pPKD SerS744/748/PKD3). Successful depletion of PLCe was verified by RT-qPCR. Relative expression was calculated by normalization to Actin using the

DCq method. Shown is the mean ± SEM of three independent experiments.

DOI: https://doi.org/10.7554/eLife.35907.008
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Figure 3—figure supplement 1. ROCK1 and ROCK2 are not involved in PKD activation at the TGN. (A) HeLa cells were transfected with the indicated

spRNAs, spNT was used as a control. Two days after transfection cells were transfected with G-PKDrep and RhoA Q63L and, after 24 hr, fixed, stained

and analyzed as described in Figure 1A. The box plot shows the results of three independent experiments. Center lines show the medians; box limits

indicate the 25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th

and 75th percentiles, outliers are represented by dots. n = 90 sample points each. The significance of differences was analyzed by a one-way ANOVA

followed by a Dunns multiple comparison test. ****p<0.0001. Right panel, successful depletion of ROCK1 and ROCK2 were verified by immunoblotting

using specific antibodies. Alpha tubulin detection served as a loading control. (B) HeLa cells were transfected with G-PKDrep and RhoA Q63L. After 24

hr, cells were treated with DMSO or with 10 mM H1152 for 6 hr. Subsequently, cells were fixed, stained and analysed as described in Figure 1A. The

box plot shows the results of three independent experiments. Center lines show the medians; box limits indicate the 25th and 75th percentiles as

determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are

represented by dots. n = 90, 60, 61 sample points. The significance of differences was analyzed by a one-way ANOVA followed by a Dunn’s multiple

comparison test. ****p<0.0001.

DOI: https://doi.org/10.7554/eLife.35907.009
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Figure 3—figure supplement 2. Validation of PLCe as Rho-effector protein in PKD activation at the TGN using an independent siRNA. Left panel,

HEK293T cells were transfected with a PLCe-specific single siRNA, spNT was used as a control. Two days after transfection cells were transfected with

G-PKDrep plus an empty vector or HA-tagged RhoA Q63L. 24 hr later, cells were lysed and phosphorylation plus expression of G-PKDrep was analyzed

by Western blotting using the pSer294-specific and GFP-specific antibody, respectively. Expression of RhoA Q63L was verified using a HA-specific

antibody. Activity of endogenous PKD was detected using the pSer910 antibody. Detection of alpha tubulin served as a loading control. Right panel,

successful depletion of PLCe was controlled by quantitative RT-PCR. The graph shows a representative experiment.

DOI: https://doi.org/10.7554/eLife.35907.010
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Figure 4. PLCe is required for basal and trypsin-induced PKD activity at the TGN. (A) Top panel, HeLa cells were transfected with spPLCe, spNT was

used as a control. Two days later, cells were transfected with a plasmid encoding PKD1kd-GFP. After 24 hr, cells were fixed and stained for p230.

Figure 4 continued on next page
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Figure 4 continued

Representative confocal images are shown; scale bar 10 mm. CellProfiler images show the masks defining the Golgi complex (blue) and the cytosol

(yellow) merged with the PKD1kd-GFP image (shown in greyscale). Bottom panel, the fluorescence intensities of the GFP signal were measured under

both masks and the Golgi/Cytosol ratio was calculated for each cell. The graph shows the mean ± SEM of at least 150 cells analysed. (B) HeLa cells

were transfected with siRNAs as described in E. Two days later, cells were transfected with G-PKDrep. Visualization and analysis of G-PKDrep

phosphorylation was performed as described in Figure 1A. Shown are representative confocal images, scale bar 10 mm. (C) Left panel, the box plot

shows the results of three independent experiments. Center lines show the medians; box limits indicate the 25th and 75th percentiles as determined by

GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots.

n = 114, 104 sample points. The significance of differences was analyzed by a two-tailed t-test (Mann-Whitney test), *p<0.05. Right panel, successful

depletion of PLCe was verified by RT-qPCR. Relative expression was calculated by normalization to GAPDH using the DCq method. Shown is the

mean ± SEM of two independent experiments. (D) HEK293T cells were left untreated or stimulated with trypsin. Cells were lysed and detection of active

PKD (pPKD Ser744/748) and expression of PKD1-3 was performed using specific antibodies. Equal loading was verified by detection of alpha tubulin.

(E, F) HeLa cells were transfected with spRNAs as indicated, spNT was used as a control. Two days after transfection cells were transfected with G-

PKDrep. 24 hr later, cells were left untreated or stimulated with trypsin, fixed, stained and analyzed as described in Figure 1A. (E) Shown are

representative confocal images of the spNT control, scale bar 10 mm. (F) The scatter dot blot shows the result of three independent experiments, line

indicates the mean. Each dot represents one experiment with at least 30 cells analysed. The significance of differences was analyzed by a one-way

ANOVA (Friedman test) followed by a Dunn’s multiple comparison test. *p=0.0306 (spNT – trypsin vs. spNT + trypsin). All other comparisons were not

significant. Successful depletion of the proteins was verified by Western blot or RT-qPCR (data not shown).

DOI: https://doi.org/10.7554/eLife.35907.011
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Figure 4—figure supplement 1. PAR stimulation through thrombin and trypsin activates PKD at the Golgi. HeLa cells were transfected with G-PKDrep.

24 hr later, cells were starved in serum free medium and treated with CRT0066101 at 5 mM for one hour, DMSO was used as a control. Subsequently,

cells were treated with thrombin (10 nM) or trypsin (10 nM) for 5 min. Cells were fixed and stained for G-PKDrep phosphorylation (pSer294). Images

were quantified by ratiometric calculation of GFP and Alexa546-labelled pSer294 signal. Shown are representative confocal images, scale bar 10 mm.

The box plot shows the results of a representative experiment. Center lines show the medians; box limits indicate the 25th and 75th percentiles as

determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are

represented by dots. n = 39, 38, 58, 50, 38, 48 sample points each.

DOI: https://doi.org/10.7554/eLife.35907.012
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Figure 5. Loss of the RhoGAP DLC3 promotes PKD activation at the TGN. (A) HeLa cells were transfected with spRNAs as indicated. Two days after

transfection cells were transfected with G-PKDrep and, after 24 hr, fixed, stained and analyzed by ratiometric measurement as described in Figure 1A.

Figure 5 continued on next page
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Figure 5 continued

Representative confocal images are shown, scale bar 10 mm. (B) Top panel, the box plot shows the results of three independent experiments. Center

lines show the medians; box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5 times the

interquartile range from the 25th and 75th percentiles, outliers are represented by dots. n = 90 sample points each. The significance of differences was

analyzed by a two-tailed t-test (Mann-Whitney test). ****p<0.0001. Bottom panel, silencing efficiency of DLC3 was analyzed in lysates by

immunoblotting using a DLC3-specific antibody. Equal loading was verified by detection of alpha tubulin. (C) Cells were transfected with spRNAs as

indicated. Two days after transfection cells were transfected with G-PKDrep and, after 24 hr, fixed, stained and analyzed by ratiometric imaging as

described in 1A. Representative confocal images are shown, scale bar 10 mm. (D) The box plot shows the results of three independent experiments.

Center lines show the medians; box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5

times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots. n = 83, 73, 73, 75, 73, 75 sample points. The

significance of differences was calculated by a one-way ANOVA (Kruskal-Wallis test) followed by a Dunn’s multiple comparison test. ****p<0.0001,

*p=0.0393. ns, not significant. Right panel, silencing efficiency of GEF-H1 and DLC3 were verified in lysates by immunoblotting using specific

antibodies. Detection of alpha tubulin served as a loading control.

DOI: https://doi.org/10.7554/eLife.35907.013
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Figure 6. PKD recruits Rab8 to the TGN and co-localizes with Rab6. (A) HeLa cells were transfected with a plasmid encoding wt PKD1-GFP. One day

after transfection, cells were fixed and stained for Rab8 (top panel) or Rab6 (bottom panel) plus p230 and analyzed by confocal microscopy. Scale bar

10 mm. Right panel, in the histogram (profile scan) the fluorescence intensities of the three signals along the white line are depicted. (B) HeLa cells were

transfected with an empty GFP vector, PKD1-GFP or PKD2-GFP constructs and stained for Rab6 or Rab8 and the TGN marker protein p230. Co-

localization analysis of Rab8 or Rab6 with the TGN in GFP positive and GFP negative cells was performed using Cell Profiler software as described in

the material and methods section. The graph shows the mean ± SEM of three independent experiments. Significance of differences was analyzed by a

two-way RM ANOVA followed by a Bonferroni’s multiple comparison test. ***p=0.0004, **p=0.001.
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Eisler et al. eLife 2018;7:e35907. DOI: https://doi.org/10.7554/eLife.35907 21 of 28

Research article Cell Biology

https://doi.org/10.7554/eLife.35907.014
https://doi.org/10.7554/eLife.35907


Figure 6—figure supplement 1. PKD co-localizes with Rab6 and Rab8 at the Golgi compartment. HeLa cells were

transfected with a GFP control vector or GFP-tagged versions of PKD1 or PKD2. 24 hr later cells were fixed and

stained for p230 and Rab6 or Rab8 according to the protocol for indirect immunofluorescence. Images were

acquired as described in the methods section. Shown are the different channels overlaid with the segmentation

mask of the Golgi complex generated in CellProfiler.

DOI: https://doi.org/10.7554/eLife.35907.015
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Figure 7. GEF-H1, PLCe and PKD are required for localized delivery of Rab6 to FAs. (A, B, C, D, E) Cells were transfected with spRNAs as indicated.

Two days later cells were transfected with plasmids encoding GFP-tagged Rab6 and DsRed2-tagged paxillin. After 24 hr cells were analyzed at a TIRF-

Figure 7 continued on next page
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Figure 7 continued

equipped Spinning disc microscope. The amount of Rab6-positive vesicles arriving at FAs was assessed within a two minute time interval. (A) The box

plot shows the results of three independent experiments. Center lines show the medians; box limits indicate the 25th and 75th percentiles as

determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are

represented by dots. n = 26, 26, 26, 20 sample points. The significance of differences was assessed by a one-way ANOVA (Kruskal Wallis test) followed

by a Dunn’s multiple comparison test. ****p<0.0001, ***p=0.002. (B) Top panel, number of FAs per cell. Bottom panel, number of vesicles arriving at

FAs within two minutes. Center lines show the medians; box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7 software;

whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots. n = 26, 26, 26, 20 sample points.

(C) Representative TIRF images. Red dots indicate Rab6-positive vesicles arriving at FAs within the two minute time interval. Scale bar 10 mm. (D) Left

panel, silencing efficiency of GEF-H1, PKD2 and PKD3 was analyzed in lysates by immunoblotting using specific antibodies. Equal loading was verified

by detection of alpha tubulin. Right panel, successful depletion of PLCe was verified by RT-qPCR. Relative expression was calculated by normalization

to actin using the DCq method. (E) Cells were imaged 5 min prior to stimulation with thrombin or PBS (as a control). After addition of the reagent,

imaging was continued for 30 min. Left panel: The box plot shows the result of three independent experiments. The vesicles arriving at FAs per minute

before and after stimulation were calculated and presented as ratio ‘number of vesicles at FA after/before stimulation’. Center lines show the medians;

box limits indicate the 25th and 75th percentiles as determined by GraphPad Prism 7 software; whiskers extend 1.5 times the interquartile range from

the 25th and 75th percentiles, outliers are represented by dots. n = 7, 12, 10 sample points (cells analyzed). The significance of differences was assessed

by a one-way ANOVA (Kruskal Wallis test) followed by a Dunn’s multiple comparison test. **p<0.01, ns not significant. Right panel: Representative TIRF

kymographs of spNT and spPKD2/3 cells. Arrows indicate vesicles arriving at FAs.
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Figure 7—figure supplement 1. PLCe knockdown does not impair microtubule-FA interaction. HeLa cells were transfected with spRNAs as indicated.

Two days later cells were transfected with plasmids encoding GFP-tagged Clip170 and DsRed2-tagged paxillin. After 24 hr cells were analyzed at a

Spinning disc microscope in phenolred-free RPMI supplemented with 10% FCS as described in the material and methods section. Shown are merged

channel images at time point zero. The kymographs represent the intensity change in the selected lines over a 2 min time interval. Kymograph lines are

illustrated by a white rectangular frame. Scale bar 10 mm. Right panel, successful depletion of PLCe was verified by RT-qPCR. Relative expression was

calculated by normalization to actin using the DCq method.
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Figure 8. The Rho signaling pathway controls vesicle fission and cargo transport at the level of the TGN. (A) HeLa cells were transfected with a

construct encoding Str-KDEL-TNFa-SBP-mCherry together with Rab6-GFP. 24 hr later, biotin was added for 35 min followed by fixation. Cells were

Figure 8 continued on next page
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Figure 8 continued

stained for p230 and analyzed by confocal microscopy. Shown is a maximum intensity projection, scale bar 10 mm. (B, C, D) HeLa cells were transfected

with spRNAs as indicated, spNT was used as a control. (B, C) Two days later cells were transfected with plasmids encoding Str-KDEL-TNFa-SBP-

mCherry and Rab6-GFP and, after 24 hr, biotin was added and cells were subjected to the RUSH assay as described in the material and methods

section. After fixation, cells were stained for p230. Shown are representative confocal images, scale bar 10 mm. (C) Left panel, the scatter dot blot shows

the result of three independent experiments, line indicates the mean. Each dot represents one experiment with at least 190 cells analysed. The

significance of differences was analyzed by a one-way ANOVA followed by a Holm-Sidak’s multiple comparison test, **p=0.0065. All other comparisons

were not significant. Right panel, successful depletion of the proteins was verified by RT-qPCR. Relative expression was calculated by normalization to

actin using the DCq method. The graphs represent the mean ± SEM of three independent experiments. (D) HeLa cells were transfected with a plasmid

encoding Str-KDEL-TNFa-SBP-mCherry and release from the ER was induced by biotin addition 24 hr later. The graph shows integrated fluorescence

intensity in the Golgi region at each time point, corrected for background and normalized to the maximum value. Curves depict the measurement of at

least 22 cells of a representative experiment. Error bars, SEM.
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Figure 9. Schematic illustration of the Rho signaling pathway at the TGN. GPCR signaling activates GEF-H1 by

releasing it from microtubules. GEF-H1 in turn promotes an increase in cellular RhoA activity. At the TGN, active

RhoA binds to its effector PLCe, which hydrolyzes PtdIns(4)P to generate DAG and IP2. DAG recruits and activates

nPKCs and PKD, which gets further activated by nPKC-mediated phosphorylation. The activation of PKD by RhoA

is counterbalanced by the RhoGAP DLC3. Active PKD recruits Rab8 to TGN membranes and induces the fission of

Rab6-positive vesicles containing cargo such as TNFa destined for FA-targeted transport along microtubules.
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