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Fig. S1. Specificity of antibodies used in immunofluorescence staining. (A) Confocal image
sections of BON cells treated with control or p0071- targeted shRNA, fixed and stained with
antibodies against p0071 and chromogranin A. The specific localization of p0071 as described in
Fig. 1B is lost upon p0071 depletion despite a weak residual staining in the perinuclear area. Scale
bar: 10um (B) Confocal image sections of BON cells stained for KIF3B and CgA. Signal intensity
and specific co-localization of KIF3B with CgA-positive vesicles is lost upon knockdown of KIF3B.

Scale bar: 10pm.
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Fig. S2. PO071 depletion does not affect microtubule network and Golgi organization. (A)
CgA-GFP time-lapse microscopy in BON cells. Images have been extracted from a live cell video
series showing intracellular fluorescence intensity of CgA-GFP after temperature-mediated block
at the TGN and subsequent re-initiation of secretion over a time period of 25 minutes. Incubation
of BON cells with 10nM taxol impaired CgA release indicated by enhanced intracellular CgA-GFP
fluorescence after 25 minutes. The control cell with scrambled shRNA (upper panel) is also
depicted in Fig. 2A as part of an experiment performed together with the taxol treatment. Scale
bars: 7.5um. (B) Treatment of BON cells with microtubule targeting agents taxol and vinblastine
impairs CgA secretion. BON cells were incubated over night with the indicated doses of drugs,
and effects were compared to p0071 knockdown. Mean and SEM from n=6 experiments.
**P<0.01, ****P<0.0001 (two-tailed unpaired Student's t-test). (C) Knockdown of p0071 in HelLa
cells does not change alpha-tubulin acetylation, in contrast to taxol (10nM) or vinblastine (5nM),
as shown by western blot and an acetylation specific antibody. (D) End-binding protein mEOS-
EB3 tracking microcopy. mEOS-EB3 was transiently expressed in Hela cells to monitor
microtubule plus-end polymerization. Cells treated with p0071 shRNA were compared to control
cells and cells incubated with taxol (10nM) over night (see images in right panel). Fifty particles
per condition were tracked over 5 seconds and velocities were quantified (left panel). The graph
represents mean and SEM, ****P<0.0001 (two-tailed unpaired Student's t-test). (E) Nocodazole
washout experiments in HelLa cells. HeLa cells (treated with control shRNA and shp0071,
respectively) were exposed to nocodazole for 2 hours before intensive washout. Cells were fixed
and stained for alpha-tubulin (green) and the TGN marker TGN46 (red) before treatment, after
incubation with nocodazole and at 2 hours following washout. Golgi disruption and microtubule
organization after nocodazole treatment and after re-organization following washout is shown for

all samples.
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Fig. S3. Molecular interactions of KIF3 complex proteins. (A) Accumulated distance
(accounting for movement in both directions from the tracking starting point) of CgA-GFP vesicles
in BON cells traced in live cell imaging videos quantified in Fig. 5 A-C. Forty tracks per condition
(control shRNA; shp0071 # 1&2; shKif3B) were observed and quantified for as long as they were
present in the focus layer. (B) Velocities of vesicles in BON cells treated with control shRNA and
shp0071, respectively, were quantified as described in A). Velocities are shown in um per second.
(C) Binding of the KIF3B motor proteins to microtubules. Quantitative AB-FRET analysis of KIF3B
labeled by Alexa-488 dye and transiently expressed alpha-tubulin-mCherry in BON cells treated
with scrambled shRNA or two different shRNAs directed against p0071, respectively. The graph
shows the mean and SEM %FRET (n=15 cells and three independent experiments). ns, not
significant (two-tailed unpaired Student's t-test). (D) Left-hand side: Microtubule binding spin-down
assay control experiment showing specific interaction of the microtubule associated protein
MAP2A and BSA as negative control. Right-hand side: Microtubule binding assay performed with
KIF3B-Flag protein purified from control cells and cells depleted of p0071, respectively. (E)
Statistical analysis of KIF3B-Flag amount detected in pellet fractions relative to total amount of
KIF3B-Flag used in assays (pellet + sup). Integrated band intensities from n=3 experiments; ns,
no significant differences in KIF3 complex binding to microtubules. (F) Left-hand side: Verification
of p0071 knockdown in Hek293 cells used for KIF3B-Flag expression and purification. Right-hand
side: Western blot of KIF3B-Flag protein used for microtubule binding studies shown in D) and E).
(G) Interaction of endogenous p0071 labeled by anti-p0071 and Alexa-488 antibodies (donor; A’;
D’) with KAP3-V5-His probed by anti-V5 and Alexa-568 secondary antibodies (acceptor; B’; E’).
Interaction was quantified by AB-FRET in the cytosolic region of BON cells containing CgA granula
stained by anti-CgA and Alexa-647 antibodies (C’; F’). The bleach-region (ROI) is shown in (G’).
Scale bar: 10 um (H) The cargo CgA contained in vesicles labeled by anti-CgA and Alexa-488
antibodies was used a non-interacting negative control for FRET experiments together with KAP3-
V5-His stained by anti-V5 and Alexa-568 antibodies (H’ to K’, the bleach- ROI is shown in (L’).
Scale bar: 10 ym. (I) Statistical analysis of 15 cells from G and H. Mean and SEM %FRET; ns,

non significant (two-tailed unpaired Student's t-test).
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Fig. S4. KAP3 and p0071 binding studies. (A) Representative Sub-ROI analysis for the
interaction of p0071 (A’; G’; magnifications B’ and H’, respectively) and KAP3-V5-His (C’; I;
magnifications D’ and J’, respectively) at vesicular structures marked by CgA staining (E’; F’) in
BON cells. Sub-ROls are highlighted by yellow circles around CgA-positive structures (E’; F’).
%FRET of individual Sub-ROls is shown as yellow numbers in H’. Scale bar: 10 ym. (B) Left-hand
panel: Control pulldown experiments to demonstrate lack of binding of MMP-9 to individual
domains of p0071. MMP-9-GFP was expressed in HEK293T cells and cell lysates were incubated
with purified GST-p0071-head, GST-p0071-armadillo repeat and GST-p0071 tail domains
immobilized on GST-sepharose beads, respectively. Empty beads and GST-loaded beads as well
as HEK293T lysates transfected with empty vector were used as negative controls. Ponceau
staining of the respective membrane shows the presence of GST proteins. Asterisks mark the full-
length GST proteins. Right-hand panel: Expression of KAP3-V5-His in HEK293T cells. (C) Co-
immunoprecipitation experiments were performed as described in Fig. 7A using a second p0071-
directed shRNA (shp0071 #2). KAP3 signals were normalized to the intensities of KIF3B IP bands.
(D) Control blots showing protein expression in total cell lysates from cells used in C). (E)
Statistical analysis of co-precipitated KAP3 in KIF3B IPs. N=3 experiments, mean and SEM,
*P<0.05 (two-tailed paired Student’s t-test). (F) Representative images of BON cells used for
KIF3B signal intensity analysis as shown in Fig. 7E, F. Cells were treated with scrambled shRNA
and p0071-directed shRNA (shp0071 #1), respectively and transfected to express alpha-tubulin-
mCherry . KIF3B and CgA were stained with specific primary and secondary antibodies.
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# 200170-file2.mp4

Movie S1. mEos-EB3 comet tracking in a HeLa cell. HeLa cells treated with scrambled
shRNA were transfected to express mEos-EB3. End-point tracking was performed at 37°C using
an inverted Olympus 1X71 microscope (Olympus, Hamburg, Germany) and quantified with the

Imaged manual tracking tool (Schindelin et al., 2015).

® 200170-file3.mp4

Movie S2. mEos-EB3 comet tracking in a p0071-knockdown HeLa cell. P0O071 was
knocked down in Hela cells using a specific shRNA and cells were transfected to express
mEos-EB3. End-point tracking was performed at 37°C using an inverted Olympus IX71
microscope (Olympus, Hamburg, Germany) and quantified with the ImageJ manual tracking tool

(Schindelin et al., 2015).
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B 200170-file4.mp4

00:00:00 %

Movie S3. Movement of CgA vesicles in a BON cell. Cells were treated with scrambled
shRNA and transfected to transiently express CgA-GFP. Cargo retention was induced at 18°C
and re-release initiated at permissive temperature. Live imaging was carried out at 37°C using a
confocal laser-scanning microscope and vesicles (seen as bright rounded structures) were
tracked in several cells within the cytoplasmic area using the Imaged manual Tracking tool
(Schindelin et al., 2015).

® 200170-file5.mp4

00:00:00 &

Movie S4. Erratical movement of CgA vesicles in a p0071 depleted BON cell. Cells were
treated with p0071-directed shRNA and transfected to transiently express CgA-GFP. Cargo
retention was induced at 18°C and re-release initiated at permissive temperature. Live imaging
was carried out at 37°C using a confocal laser-scanning microscope and intracellularly
accumulated CgA vesicles were tracked in several cells within the cytoplasmic area using the

ImageJ manual Tracking tool (Schindelin et al., 2015).
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Table S1: List of primary and secondary antibodies with ordering number, company name,

dilution and

references of usage.

Immunoprecipitation.

WB: Western blot, IF:

Immunofluorescence, IP:

pig

Carlsbad, CA,
USA

Name ordering | company Dilution References
number
GP71 Progen, IF: 1:50 (Hofmann et al., 2008; Hofmann et
p0071 Heidelberg, IP: 2ug al., 2009; Medvetz et al., 2012)
Germany
KIF3B sc-50456 | St Cruz, Santa IF:1:100 (Aguado-Fraile et al., 2012; Keil et
Cruz, CA, USA WB: 1:1000 | al., 2009)
IP: 2ug
KAP3 sc-55598 | St Cruz, Santa IF: 1:100 (Landers et al., 2009; Traynor et al.,
Cruz, CA, USA WB: 1:1000 | 2010)
alpha-tubulin T5168 Sigma Aldrich, St | IF: 1:200 (Lefave et al., 2011; Whelan et al.,
Louis, MO, USA | WB: 1:1000 | 2010)
TGN46 NBP1- Novus IF: 1:500 (Eiseler et al., 2016; Wille et al.,
49643 Biologicals, 2014)
Littleton, CO,
USA
chromogranin A | M086929- | DAKO, St Clara, IF: 1:100 (Aguilera et al., 2015; Gradiz et al.,
2 CA, USA 2016; Scharfmann et al., 2014)
beta-actin #A2228 Sigma Aldrich, St | WB: 1:2000 | (Darr et al., 2014; Wohlfert et al.,
Louis, MO, USA 2006; Zhao et al., 2011)
Flag-M2 #F1804 Sigma Aldrich, St | WB: 1:2000 | (Han et al., 2010; He et al., 2010;
Louis, MO, USA IP: 2ug Kinsey et al., 2009; Rudinskiy et al.,
2009)
p0071 651166 Progen, WB: 1:100 | (Hofmann et al., 2008; Hofmann et
Heidelberg, al., 2009)
Germany
PKD2 A300- Bethyl, WB: 1:1000 | (Azoitei et al., 2011; Irie et al.,
073A Montgomery, TX, 2012; Zheng et al., 2011)
USA
acetylated ab125356 | Abcam, WB: 1:1000 | (Mori et al., 2015; Smirnova et al.,
tubulin Cambridge, UK 2016; Xiaojun et al., 2016)
V5 epitope ab3792 Millipore, WB: 1:2000 | (Cui et al., 2015; Jablonski et al.,
Billerica, MA, 2015; Minoura et al., 2016)
USA
Anti-guinea pig | F-7762 Sigma Aldrich, St | IF: 1:400 (Geffrotin et al., 2000; Kasimiotis et
FITC Louis, MO, USA al., 2000; Makarenko et al., 2002)
Alexa-Fluor #A11036 | Thermo IF: 1:400 (Eiseler et al., 2010; Eiseler et al.,
568/647 # A21244 | Scientific, 2012; Eiseler et al., 2015; Wille et
goat-anti-rabbit Carlsbad, CA, al., 2014)
USA
Alexa-Fluor #A11029 | Thermo IF: 1:400 (Eiseler et al., 2010; Eiseler et al.,
488/568 #A11031 Scientific, 2012; Eiseler et al., 2015; Wille et
goat-anti-mouse Carlsbad, CA, al., 2014)
USA
Alexa-Fluor 488 | #A11073 | Thermo IF: 1:400 (Baer et al., 2012; Checchi et al.,
goat-anti-guinea Scientific, 2014; Housley et al., 2013)
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