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1st Editorial Decision 08 May 2017

Thank you for submitting your manuscript for consideration by the EMBO Journal. We have now
received three referee reports on your manuscript, which are included below for your information.

As you can see from the comments, the referees #2 and #3 appreciate that your manuscript adds to
our understanding of dynein recruitment regulation. However, the reviewers also raise several
substantive concerns with the analysis that would need to be addressed before they can support
publication here. From my side, I believe the referee comments to be generally reasonable and
addressable. Therefore I would like to invite you to submit a revised version of your manuscript in
which you address the comments of all three referees.

When preparing your letter of response to the referees' comments, please bear in mind that this will
form part of the Review Process File, and will therefore be available online to the community. For
more details on our Transparent Editorial Process, please visit our website:
http://emboj.embopress.org/about#Transparent_Process

We generally allow three months as standard revision time. Please contact us in advance if you
would need an additional extension. As a matter of policy, competing manuscripts published during
this period will not negatively impact on our assessment of the conceptual advance presented by
your study. However, I would appreciate if you would contact me as soon as possible upon
publication of any related work in order to discuss how to proceed.

Please feel free to contact me at any time if you have any further questions regarding the revision.
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Thank you for the opportunity to consider your work for publication. I look forward to your
revision.

REFEREE REPORTS
Referee #1:

Cytoplasmic dynein acts as a motor for the intracellular retrograde motility of vesicles and
organelles along microtubules. Dynein associates with dynactin and Bicaudal-D2 (BICD2), which
activates its processive motility and is required for the cargo binding. To initiate retrograde transport
to the plus-end of microtubules, dynein has to be transported to the plus-end of microtubules, first.
However, an underlying mechanism of anterograde transport of dynein and activation of dynein is
not yet fully understood. In this work, the authors investigate the transport of dynein and activation
using in vitro reconstitution experiments using recombinant proteins. Investigation of the dynein
transport and activation by its regulators revealed that dynactin and EBs are required for passive
dynein transport to the plus-end of microtubules. When N-terminal region of BicD2 is added dynein
resumed movements towards the minus-end of microtubules. They further demonstrated that EB
independent targeting of dynein to the plus-end of microtubules, suggesting dynein recognize the
plus-end of growing microtubules somehow. Finally, they presented LIS1 protein modulates DDB
kinetics by potentially dual fashions: enhancement of the initiation of retrograde movement and
promotion of dynein/dynactin recruitment to the growing microtubule plus-ends.

While elements of this model might be appealing, a set of disparate experiments is presented.
Deeper explorations of the mechanical relevance of regulators are required to be a strong candidate
of the EMBO journal.

Major issues.

1. Authors' claim "EB1 family protein (EB)-dependent end tracking constitutes the dominant
pathway in non-neuronal cultured mammalian cells" is not correct. Precise characterization has not
been performed. Indeed, substantial fraction of vesicles exhibits bidirectional movement, which is
frequently described as a "tug-of-war" between oppositely-directed motors attached to the same
cargo (Kural et al. 2005, Hendricks et al. 2010). Also, Lis1 disruption displayed aberrant
accumulation of dynein around the perinuclear region in fibroblast (Yamada and Toba et al, EMBO
2008). If EB1 family protein (EB)-dependent end tracking constitutes the dominant pathway,
available dynein molecules for retrograde transport in non-neuronal cells will be quite limited.

2. Their rate of movement is low for dynein or kinesin-1 (usually >0.5 um/sec), despite the authors'
claims. In addition, authors added recombinant protein simultaneously. However, protein interaction
in vivo will be carried out by the sequential fashion. For example, the C-terminal region of BicD
participates in autoinhibitory interactions with N-terminal CC1 and/or CC2 sequences, thereby
attenuating their binding to dynein (Hoogenraad et al. 2001, 2003; Splinter et al. 2012). RAB6
releases this autoinhibition and mediates attachment of Golgi vesicles to the dynein-dynactin
complex in Golgi-to-endoplasmic reticulum (ER) transport by BicD (Matanis et al. 2002), thereby
ensuring the docking of dynein to neighboring dynactin bound vesicles. Authors have to try to add
recombinant proteins sequentially to explore temporal interaction.

3. Authors found that combining 1 mM or 5 mM Lis1 with EB1, GFP-dynein, dynactin and BicD2-
N showed that Lis1 can restore end tracking of GFP-dynein in a dose dependent manner. On the
other hand, they were also unable to visualise fluorescently labelled Lis1 co-migrating with
processive GFP-dynein in triple colour imaging experiments. They proposed two possibilities: Lis]
either did not bind processive DDB complexes or, alternatively, Lis1 does not affect their velocity
and run length. It is possible to address this question by simple gilding assay in vitro. Also, this
reviewer welcomes more persuasive discussion.

4. This reviewer has a serious concern regarding reuse of the data. Figure 3A is quite similar with

Figure 5A. I suppose this case is not intentional, rather a careless mistake. However, this issue
should be carefully avoided.
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Minor issues:
1. Front page. "Lisencephaly-1" should read Lissencephaly-1.
2. It is better to combine Figure 2 and Figure 3. In particular Figure 3B and 3D.

3. Figure 4B: why two "MT plus end" are present in the same figure?

Referee #2:

The manuscript by Jha et al shows in vitro reconstitution of the motion of dynein complexes on
dynamic microtubules. There are some new findings in this paper, for example the full dynactin
complex seems to be sufficient for recruting dynein to MT plus ends (EB1 not neccessary).
However, this work continues on the line of (now too many !!) studies on the in vitro reconstitution
of dynein motility on dynamic MTs. There are many components (EB1, dynein, dynactin, Lis1,
BicD ...), so many combinatorial possibilities exist for experiments. But, how long does one really
want to continue doing this?

That being said, I am a bit on the positive side because these findings may be useful for
understanding cellular function of dynein. The authors should address the following points:

1) In the absence of a good schematic, the paper is difficult to read and you lose interest at some
point. This was mentioned by the Elife referees also, but the authors have not put in such a
schematic. This is absolutely required. I suggest a cartoon which shows the new findings and how
they compare with what was already known

2) Most of the figures just show a kymograph of a microtuble with various dynein/EB1/etc
components added. However, there is no sense of how repeatable these experiments are. How many
dynamic MTs were observed? How many times was the experiment repeated etc etc?? Were
multiple preparations done? I find it hard to decide about this manuscript in the absence of this
information.

3) Fig 4D and End of page 6 -- dynactin does not bind to MT ends at higher ionic strength. How do
these strengths compare with cytosol ?? This has to be described in the paper.

Referee #3:

This paper examines the interplay between dynein regulators (specifically Lis1, dynactin, BicD, and
EB1) on dynein plus end tracking and minus end directed motility. The p150 subunit of dynactin has
previously been shown to be recruited to MT plus ends via an interaction with the protein EB1. This
in turn is sufficient to recruit dynein to the dynamic ends via an interaction with its intermediate
chain. In this paper, the authors expand upon this work from 2014 by examining the effect of the
entire dynactin complex on dynein plus-end recruitment. In particular, they emphasize the finding
that the CAP-Gly domain of p150 is in an active form in the context of the whole dynactin even in
the absence of other regulators. The authors are impressively able to reconstitute DDB motility on
dynamic microtubules in the presence of EB1/3. These experiments reveal novel insights into
dynein recruitment and motility on a microtubule lattice. They find that the dynein population
tracking plus ends seems distinct from those moving towards the minus end a DDB complex. High
concentrations of the adaptor Bicaudal D2 reduces the number of dyneins tracking on the plus ends.
This is restored upon the addition of another dynein regulator, LIS1. In addition to rescuing the end
tracking of dynein, LIS1 also appeared to facilitate processive DDB runs, suggesting that it might
have multiple functions. Overall, this study is of high quality and sufficient in interest for
publication in EMBO J. Some comments are described below.

1) The authors mention that neither velocity or processivity of DDB are affected in the presence of
LIS1, contrary to reports that LIS1 decreases gliding velocity. They also show that LIS1 does not
colocalize with most of their DDB particles in their system. These two observations seem
contradictory. Some clarification is needed, especially if Lis1 is not bound to moving dyneins/
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2) The authors observed that the initiation frequency is increased in the presence of LIS1 (Fig.
6EV). This can potentially explain the increase in processive DDB runs in Fig. SE in the 1TuM
condition. Is the prediction than that this increase in processive runs would not be observed on static
GMPCPP microtubules?

3) Regarding the increase in initiation frequency, is Lis1 actually doing something to dynein to
increase initiation (e.g. allosterically) or is it just due to the increased binding at the binding at the
plus end leads to proportionally more runs? Perhaps I missed this, but if it just increases plus end
binding, it should not be labeled as "increasing initiation". This is an important point that should be
clarified.

4) Is the ability of dynein tracking shrinking microtubules dependent on the presence of dynactin?
5) Given that it has previously been shown that LIS1 cannot bind to growing MT ends on its own, is
there a difference in the initiation probability when LIS1 is added in the presence vs absence of an
EB protein (Fig. EV6)?

6) The 1-cdf graphs in Fig. EV4 for the presence or absence of EB1 seems to show that there is
some effect of EB1 on the initiation probability, no? Is saying that the plus end initiation bias is
"largely unaffected" by EB1 accurate?

7) Recent reports from another laboratory report LISI/DDB complexes moving on the MT lattice.
This paper does not see very many instances of LIS1 co-migrating with a moving DDB. (Fig. EVS).
They call LIS1 colocalizations "rare events." Is there a possible explanation, perhaps differences in
buffer conditions?

8) A recent paper rom Bullock lab doesn't see a difference in the ratio of DDBs initiating from the

plus ends/number initiating from the lattice with the addition of LIS1. The data in this paper
suggests that LIS1 increases this ratio. Perhaps this difference should be discussed.

1st Revision - authors' response 12 July 2017

Referee #1:

Cytoplasmic dynein acts as a motor for the intracellular retrograde motility of vesicles and
organelles along microtubules. Dynein associates with dynactin and Bicaudal-D2 (BICD2), which
activates its processive motility and is required for the cargo binding. To initiate retrograde transport
to the plus-end of microtubules, dynein has to be transported to the plus-end of microtubules, first.
However, an underlying mechanism of anterograde transport of dynein and activation of dynein is
not yet fully understood. In this work, the authors investigate the transport of dynein and activation
using in vitro reconstitution experiments using recombinant proteins. Investigation of the dynein
transport and activation by its regulators revealed that dynactin and EBs are required for passive
dynein transport to the plus-end of microtubules. When N-terminal region of BicD2 is added dynein
resumed movements towards the minus-end of microtubules. They further demonstrated that EB
independent targeting of dynein to the plus-end of microtubules, suggesting dynein recognize the
plus-end of growing microtubules somehow. Finally, they presented LIS1 protein modulates DDB
kinetics by potentially dual fashions: enhancement of the initiation of retrograde movement and
promotion of dynein/dynactin recruitment to the growing microtubule plus-ends.

While elements of this model might be appealing, a set of disparate experiments is presented.
Deeper explorations of the mechanical relevance of regulators are required to be a strong candidate
of the EMBO journal.

Major issues.

1. Authors' claim "EB1 family protein (EB)-dependent end tracking constitutes the dominant
pathway in non-neuronal cultured mammalian cells" is not correct. Precise characterization has not
been performed. Indeed, substantial fraction of vesicles exhibits bidirectional movement, which is
frequently described as a "tug-of-war" between oppositely-directed motors attached to the same
cargo (Kural et al. 2005, Hendricks et al. 2010). Also, Lis1 disruption displayed aberrant
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accumulation of dynein around the perinuclear region in fibroblast (Yamada and Toba et al, EMBO
2008). If EB1 family protein (EB)-dependent end tracking constitutes the dominant pathway,
available dynein molecules for retrograde transport in non-neuronal cells will be quite limited.

Authors: We did not intend to claim that dynein plus end accumulation is overall the dominant
behaviour of dynein in non-neuronal metazoan cells. In the Introduction, we mention also dynein's
role in bidirectional transport. However, in this study we focus on the mechanism of plus end
accumulation of dynein, for which the current state of the literature provides observations of mostly
kinesin-dependent end accumulation of dynein in fungi and neurons, and of mostly EB-dependent
end accumulation in non-neuronal metazoan cells. We agree that this is still an area under active
investigation, as this reviewer points out. We have modified our sentence, now not making a
statement about the relative importance of different mechanism (end of page 2 / beginning of page
3).

2. Their rate of movement is low for dynein or kinesin-1 (usually >0.5 um/sec), despite the authors'
claims. In addition, authors added recombinant protein simultaneously. However, protein interaction
in vivo will be carried out by the sequential fashion. For example, the C-terminal region of BicD
participates in autoinhibitory interactions with N-terminal CC1 and/or CC2 sequences, thereby
attenuating their binding to dynein (Hoogenraad et al. 2001, 2003; Splinter et al. 2012). RAB6
releases this autoinhibition and mediates attachment of Golgi vesicles to the dynein-dynactin
complex in Golgi-to-endoplasmic reticulum (ER) transport by BicD (Matanis et al. 2002), thereby
ensuring the docking of dynein to neighboring dynactin bound vesicles. Authors have to try to add
recombinant proteins sequentially to explore temporal interaction.

Authors: We agree that speeds of dynein-driven cargoes measured in living mammalian cells have
often been reported to be around 1 um/sec. This is indeed faster than speeds measured for the
movement of single purified mammalian dynein/dynactin/BicD2 complexes in vitro where ~ 0.5
um/sec have been measured (McKenney et al., Science, 2014; Schlager et al., EMBO J., 2014). This
difference between single purified complexes and dynein cargoes in cells may be due to differences
in temperature, buffer/cytosol composition or multiple dyneins transporting cargoes in cells versus
single complexes being observed in vitro etc. Here we simply claim that the properties of our
dynein/dynactin/BicD2 (DDB) complex are similar to those of complexes previously prepared from
purified proteins by other labs (McKenney et al., Science, 2014; Schlager et al., EMBO J., 2014).
Regarding the second point of the reviewer: It is useful to note that our experiments are performed
with a N-terminal BicD2 fragment that lacks the ability for autoinhibition. We state this now
explicitly in the text on page 5 when we introduce the fragment for the first time in the Results
section. Therefore, we do not see the necessity for sequential protein additions.

3. Authors found that combining 1 mM or 5 mM Lis1 with EB1, GFP-dynein, dynactin and BicD2-
N showed that Lis1 can restore end tracking of GFP-dynein in a dose dependent manner. On the
other hand, they were also unable to visualise fluorescently labelled Lis1 co-migrating with
processive GFP-dynein in triple colour imaging experiments. They proposed two possibilities: Lis]
either did not bind processive DDB complexes or, alternatively, Lis1 does not affect their velocity
and run length. It is possible to address this question by simple gilding assay in vitro. Also, this
reviewer welcomes more persuasive discussion.

Authors: It is now well established that ensemble dynein behaviour in a gliding assay can differ
from single DDB behaviour in the presence of Lis1. Please see the very recent papers that came out
after submission of our manuscript: Baumbach, eLife, 2017; Gutierrez et al., JCB, 2017. The origin
for these different behaviours in different assays is currently not understood and not subject of our
study.

To address this reviewer's concern concerning Lis1-DDB colocalisation, we performed new single
DDB motility assays at lower Lisl concentrations (50 nM) to reduce the Lisl fluorescence
background in order to allow better visualisation of potential Lis1-DDB binding events. Under these
conditions, we observed that only 9% of processive dynein complexes had Lisl bound. This agrees
with the recent paper by Gutierrez et al. They reported a slightly higher fraction (17.5%) of DDB-
Lis1 particles. In new control experiments, we have reproduced their results using their buffer
conditions (we find 16% colocalisation). In agreement with our work, they also report that Lisl
binding has only a minor effect on the speed of processive DDB motion. We have replaced the
previous data (in the previous Fig. EV6) by these new data (now in the new Figure EVS5). In
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contrast, the other recent paper by Baumbach et al. reported strong colocalisation of Lisl with DDB
particles and an acceleration of dynein speed. We have expanded the discussion regarding these
interesting similarities and discrepancies between these recent observations (third-last paragraph of
the Discussion on page 11).

4. This reviewer has a serious concern regarding reuse of the data. Figure 3A is quite similar with
Figure 5A. I suppose this case is not intentional, rather a careless mistake. However, this issue
should be carefully avoided.

Authors: We thank the reviewer for pointing this out. We have selected another kymograph for
Figure 5A from another dataset recorded under the same conditions.

Minor issues:

1. Front page. "Lisencephaly-1" should read Lissencephaly-1.

Authors: We have corrected the spelling in the abstract.

2. It is better to combine Figure 2 and Figure 3. In particular Figure 3B and 3D.

Authors: We think that this would produce a figure that is too dense and prefer to leave the
presentation of these data as they are.

3. Figure 4B: why two "MT plus end" are present in the same figure?

Authors: We have corrected this mistake. One '"MT plus end' label has been replaced by a
'GMPCPP seed' label.

Referee #2:

The manuscript by Jha et al shows in vitro reconstitution of the motion of dynein complexes on
dynamic microtubules. There are some new findings in this paper, for example the full dynactin
complex seems to be sufficient for recruting dynein to MT plus ends (EB1 not neccessary).
However, this work continues on the line of (now too many !!) studies on the in vitro reconstitution
of dynein motility on dynamic MTs. There are many components (EB1, dynein, dynactin, Lis1,
BicD ...), so many combinatorial possibilities exist for experiments. But, how long does one really
want to continue doing this?

That being said, I am a bit on the positive side because these findings may be useful for
understanding cellular function of dynein. The authors should address the following points:-

1) In the absence of a good schematic, the paper is difficult to read and you lose interest at some
point. This was mentioned by the Elife referees also, but the authors have not put in such a
schematic. This is absolutely required. I suggest a cartoon which shows the new findings and how
they compare with what was already known

Authors: We have added a conceptual schematic summarising our model of the mechanism
regulating the balance between plus-end tracking and initiation of processive motility of
dynein/dynactin (new Figure 6).

2) Most of the figures just show a kymograph of a microtuble with various dynein/EB1/etc
components added. However, there is no sense of how repeatable these experiments are. How many
dynamic MTs were observed? How many times was the experiment repeated etc etc?? Were
multiple preparations done? I find it hard to decide about this manuscript in the absence of this
information.

Authors: These numbers are stated in the figure legends.
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3) Fig 4D and End of page 6 -- dynactin does not bind to MT ends at higher ionic strength. How do
these strengths compare with cytosol ?? This has to be described in the paper.

Authors: The osmolarity of cytosol is typically considered to be 300 mM. Part of the solutes are
charged and hence contribute to the ionic strength. BRB80 or BRB80 with some tens of mM KCl
are often considered similar to the ionic strength of cytosol (e.g. Patel et al., Science, 2017). A more
precise answer cannot be given, since proteins also considerably contribute to the ionic strength of
cytosol. Our buffer is within the range of buffers that are considered close to physiological in ionic
strength. Importantly our buffer allows both microtubules to display normal dynamic instability and
also dynein to display normal motility in vitro, which is an important experimental constraint. We
state this explicitly in the beginning of our Results section.

Referee #3:

This paper examines the interplay between dynein regulators (specifically Lis1, dynactin, BicD, and
EB1) on dynein plus end tracking and minus end directed motility. The p150 subunit of dynactin has
previously been shown to be recruited to MT plus ends via an interaction with the protein EB1. This
in turn is sufficient to recruit dynein to the dynamic ends via an interaction with its intermediate
chain. In this paper, the authors expand upon this work from 2014 by examining the effect of the
entire dynactin complex on dynein plus-end recruitment. In particular, they emphasize the finding
that the CAP-Gly domain of p150 is in an active form in the context of the whole dynactin even in
the absence of other regulators. The authors are impressively able to reconstitute DDB motility on
dynamic microtubules in the presence of EB1/3. These experiments reveal novel insights into
dynein recruitment and motility on a microtubule lattice. They find that the dynein population
tracking plus ends seems distinct from those moving towards the minus end a DDB complex. High
concentrations of the adaptor Bicaudal D2 reduces the number of dyneins tracking on the plus ends.
This is restored upon the addition of another dynein regulator, LIS1. In addition to rescuing the end
tracking of dynein, LIS1 also appeared to facilitate processive DDB runs, suggesting that it might
have multiple functions. Overall, this study is of high quality and sufficient in interest for
publication in EMBO 1J.

Some comments are described below.

1) The authors mention that neither velocity or processivity of DDB are affected in the presence of
LIS1, contrary to reports that LIS1 decreases gliding velocity. They also show that LIS1 does not
colocalize with most of their DDB particles in their system. These two observations seem
contradictory. Some clarification is needed, especially if Lis1 is not bound to moving dyneins/

Authors: It is becoming clear that the effect of Lisl on microtubule transport by immobilised
dynein in gliding assays differs from the effect of Lis1 on single freely moving DDB complexes on
immobilised microtubules (Baumbach et al., eLife, 2017; Gutierrez et al., JBC, 2017). We have
confirmed that our purified Lis] also slows down dynein gliding (not shown), as reported in these
publications. This is an interesting area for future investigation. We cite now these results reported
in these two very recent papers in the Discussion of our revised manuscript.

2) The authors observed that the initiation frequency is increased in the presence of LIS1 (Fig.
6EV). This can potentially explain the increase in processive DDB runs in Fig. SE in the 1uM
condition. Is the prediction than that this increase in processive runs would not be observed on static
GMPCPP microtubules?

Authors: The relative initiation probability at the growing microtubule plus end region is increased
by Lisl by 17% (compare Figs. 3B and EV6B). The total number of processive events per
microtubule length increases however by ~ 3fold (from 0.62 to 2.08/um) comparing the same
conditions (Fig. SE). This indicates that the overall increase in the number of events does not result
mainly from increasing the number of initiations in the growing end region, but that Lisl has a
general stimulating effect all along the microtubule. Therefore the prediction is that Lis1 increases
also the number of initiations on static GMPCPP microtubules. We performed new experiments to
test this prediction and we indeed observed a general stimulation of processive motility initiation of
DDB complexes by Lis1 also on static microtubules. These new data are shown in Fig. EVSE.
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3) Regarding the increase in initiation frequency, is Lis1 actually doing something to dynein to
increase initiation (e.g. allosterically) or is it just due to the increased binding at the binding at the
plus end leads to proportionally more runs? Perhaps I missed this, but if it just increases plus end
binding, it should not be labeled as "increasing initiation". This is an important point that should be
clarified.

Authors: We agree that this is an important point that needed clarification. As explained in our
response to the previous question, the Lisl effect on initiations is general and not only specific to
initiations from the end. Our new data on the overall number of initiations on GMPCPP-stabilised
microtubules (Fig. EVSE) (see previous response) make this more clear now. We have added an
explicit statement to our Discussion.

4) Is the ability of dynein tracking shrinking microtubules dependent on the presence of dynactin?

Authors: This is difficult to answer, because there is hardly any dynein at growing plus ends in the
absence of dynactin. Furthermore, we believe that for a definitive answer to this question, purified
fluorescently labelled dynactin complex is required, which we do not have. Therefore, a definitive
answer here is unfortunately beyond scope. This does, however, not affect our main conclusions.
We prefer to simply report the observation, because it is evident in the data.

5) Given that it has previously been shown that LIS1 cannot bind to growing MT ends on its own, is
there a difference in the initiation probability when LIS1 is added in the presence vs absence of an
EB protein (Fig. EV6)?

Authors: This concern addresses the same point raised in concerns 2 and 3. As we replied there, we
have now clarified that our data indicate that the Lis1 effect is general and not end-specific.

6) The 1-cdf graphs in Fig. EV4 for the presence or absence of EB1 seems to show that there is
some effect of EB1 on the initiation probability, no? Is saying that the plus end initiation bias is
"largely unaffected" by EB1 accurate?

Authors: We thank this reviewer for pointing this out. The cumulative distributions which are
independent of the choice of bin size indeed seem to show an effect of EB1. This was also visible as
a very small effect in the histograms of the previously submitted version of the manuscript (with 1
pm bins). We have now recalculated all histograms of the initiation probabilities for smaller bin
sizes to visualise the differences in initiation probabilities at higher spatial resolution. We chose 360
nm as a new bin size (~3x smaller than before), because it corresponds to 3 pixels which seems
reasonable for our manual determination of the start position of processive runs and which also
corresponds roughly to the size of the EB binding region (Bieling et al., Nature, 2007; Maurer et al,
PNAS, 2011). The new histograms (Figure 3B) indeed confirm, as suggested by the reviewer, that
EB1 has a measurable effect on the start probability within the first 360 nm of the microtubule under
our conditions: it increases this local probability by 27% compared to the condition with DDB
alone. This is less than the dynactin-mediated effect at a dynamic growing end versus a static end
(>250%) and a little more than the additional effect of Lisl (17%) (Figure 3B, 3D, and 5G). We
have rephrased our statements accordingly, both in the Results section (page 6) and in the
Discussion (page 8, 9).

7) Recent reports from another laboratory report LIS1/DDB complexes moving on the MT lattice.
This paper does not see very many instances of LIS1 co-migrating with a moving DDB. (Fig. EVS5).
They call LIS1 colocalizations "rare events." Is there a possible explanation, perhaps differences in
buffer conditions?

Authors: Since submission of our manuscript, two papers were published where the authors image
DDB motion with and without Lis1 in vitro: Baumbach et al., eLife, 2017 and Gutierrez et al., JBC,
2017. Baumbach et al. report 75% colocalisation of Lis1 with DDB and Gutierrez et al report 17.5%
colocalisation. Both studies use different buffers, protein concentrations and Lisl constructs. The
buffer in the Baumbach study is PIPES based, like ours and the buffer in the Gutierrez study is
HEPES-based. We have made new control experiments using conditions very similar to the
Gutierrez study and find that only the minority (16%) of processive DDB complexes has Lisl bound
(Fgure EVS5 A-D), very similar to their observation, showing that it is independent of the chosen
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buffer. On page 11 in the revised manuscript, we discuss discrepancies and similarities of the three
studies, noting that in the light of the currently reported observations some aspects of the effect of
Lisl on DDB motility deserve further investigation in the future.

8) A recent paper rom Bullock lab doesn't see a difference in the ratio of DDBs initiating from the
plus ends/number initiating from the lattice with the addition of LIS1. The data in this paper
suggests that LIS1 increases this ratio. Perhaps this difference should be discussed.

Authors: We discuss this difference in the revised version of our manuscript. It is important to note
that we define 'plus end region' as the first 360 nm (3 pixels) of the microtubule measured from the
plus end which corresponds roughly to the length of the EB binding region. Baumbach et al. uses a
different definition for the microtubule end that has subpixel dimensions. Different definitions of the
end region or other differing assay conditions may lead to differences in the detectable initiation
probabilities. It is worth noting, that our data show, partly in agreement with the Baumbach et al.,
that the effect of Lis] on 'end initiation' is much smaller than its overall effect of initiation measured
all along the microtubule. Therefore, we do not consider this a major difference.

2nd Editorial Decision 28 August 2017

Thank you for submitting a revised version of your manuscript. I apologise for the delay in
communicating the decision due to delayed referee reports. The manuscript has now been seen by
one of the original referees, who finds that the main concerns have been addressed. There remain
only a few minor editorial issues that have to be resolved before formal acceptance of the
manuscript.

REFEREE REPORTS
Referee #3:

Jha et al. have done a reasonable job in addressing. The clarification of whether Lis1 is merely
increasing plus end recruitment or imposing a more global lattice effect was important, and I think
the GMPCPP experiment in the new Fig. EVSE as well as a more explicitly stated sentence in the
discussion helps to answer this question. The experiment examining LIS1 localization in a different
buffer condition was informative and reduces the likelihood that the difference in co-localization
between this study and that of Baumbach et al. is due to a simple switch between PIPES and
HEPES. While this still leaves the question as to why LIS1 co-migrates in one case but not the
other, the authors have now acknowledged this and offer a potential explanation in the discussion.
Lastly they adequately addressed and re-analyzed whether EB1 has an effect on initiation
probability. The new histograms with the smaller bin sizes now seems to be more in line with what
was originally suggested by their initial 1-cdf graphs.

2nd Revision - authors' response 04 September 2017

Response to the reviewer:
The authors thank the reviewer for the positive evaluation.

Additional changes:

We re-analysed the data used to produce fluorescence intensity profiles with an improved script,
added some description to the Method and updated the corresponding statistical information in the
legends. The new analysis confirmed the profiles as shown in the previous manuscript with the
exception of the profiles shown in Fig. EV2C, which required a modification of the corresponding
claim in the Results. An additional citation was inserted to support the modified interpretation.

© European Molecular Biology Organization
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Polarity marks of kymographs in Figure EV5 were removed, because they were incorrect, and the
kymographs were flipped for consistency with the other figures in the manuscript.

We added Nicholas I. Cade as an author for his data analysis contribution (fluorescence profiles).

© European Molecular Biology Organization
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Corresponding Author Name: Thomas Surrey

Journal Submitted to: THE EMBO JOURNAL

Manuscript Number: EMBO0J-2017-97077

Reporting Checklist For Life Sciences Articles (Rev. July 2015)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- Figures
1. Data
The data shown in figures should satisfy the following conditions:

> the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the
experiments in an accurate and unbiased manner.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically
meaningful way.
graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be
justified
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship
guidelines on Data Presentation.

>

2. Captions

Each figure caption should contain the following information, for each panel where they are relevant:

> a specification of the experimental system investigated (eg cell line, species name).
> the assay(s) and method(s) used to carry out the reported observations and measurements

> an explicit mention of the biological and chemical entity(ies) that are being measured.

> an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.
the exact sample size (n) for each experimental group/condition, given as a number, not a range;

a description of the sample collection allowing the reader to understand whether the samples represent technical or
biological replicates (including how many animals, litters, cultures, etc.).

a statement of how many times the experiment shown was independently replicated in the laboratory.

definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods
section;

are tests one-sided or two-sided?

are there adjustments for multiple comparisons?

exact statistical test results, e.g., P values = x but not P values < x;

definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m.

vV

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you to include a
specific subsection in the methods section for statistics, reagents, animal models and human subjects.

In the pink boxes below, provide the page number(s) of the manuscript draft or figure legend(s) where the
information can be located. Every question should be answered. If the question is not relevant to your research,

please write NA (non applicable).

B- Statistics and general methods

USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org

http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-repo

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/L

index.htm

http://ClinicalTrials.gov
http://www.consort-statement.org

http://www.consort-statement.org/checklists/view/32-consort/66-title

http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun

http://datadryad.org

http://figshare.com
http://www.ncbi.nm.nih.gov/gap

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/
http://jjj.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html

Please fill out these boxes W (Do not worry if you cannot see all your text once you press return)

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

No statistical method was used to predetermine sample size. Sample size was determined by
experimental factors. All the S.D and S.E.M are small, which indicates that the sample size was
appropriate.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

NA

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre-
established?

Criteria for exclusion: If the entire length of microtubules were not present in the field of view,
they were not analysed.

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. NA
randomization procedure)? If yes, please describe.

For animal studies, include a statement about randomization even if no randomization was used. NA
4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results [NA
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done NA
5. For every figure, are statistical tests justified as appropriate? Yes
Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it. No

Is there an estimate of variation within each group of data?

Yes. The S.D. and S.E.M of each dataset reported in the figures show the variation within each
group of data.

Is the variance similar between the groups that are being statistically compared?

Yes.

C- Reagents



D- Animal

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g.,
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

No antibody used

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for
mycoplasma contamination.

Hela S3 (from Cell Services Lab at the Francis Crick Institute). Cells were tested for mycoplasma
contamination

* for all hyperlinks, please see the table at the top right of the document

E- Human Subjects

F- Data Accessibility

G- Dual u:

right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines,
provide a statement only if it could.

| Models
8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing [NA
and husbandry conditions and the source of animals.
9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the [NA
committee(s) approving the experiments.
10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), €1000412, 2010) to ensure |NA
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations. Please confirm
compliance.
11. Identify the committee(s) approving the study protocol. NA
12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments NA
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human
Services Belmont Report.
13. For publication of patient photos, include a statement confirming that consent to publish was obtained. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Il randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) ~ [NA
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under
‘Reporting Guidelines’. Please confirm you have submitted this list.
17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at [NA
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.
18. Provide accession codes for deposited data. See author guidelines, under ‘Data Deposition’. NA
Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences
b. Macromolecular structures
c. Crystallographic data for small molecules
d. Functional genomics data
e. Proteomics and molecular interactions
19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the NA
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of
datasets in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in
unstructured repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while NA
respecting ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible
with the individual consent agreement used in the study, such data should be deposited in one of the major public access-|
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. As far as possible, primary and referenced data should be formally cited in a Data Availability section. Please state NA
whether you have included this section.
Examples:
Primary Data
Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant fitness in

h lla oneidensis MR-1. Gene Expression Omnibus GSE39462
Referenced Data
Huang J, Brown AF, Lei M (2012). Crystal structure of the TRBD domain of TERT and the CR4/5 of TR. Protein Data Bank
4026
AP-MS analysis of human histone deacetylase interactions in CEM-T cells (2013). PRIDE PXD000208
22. Computational models that are central and integral to a study should be shared without restrictions and provided in a | NA
machine-readable form. The relevant accession numbers or links should be provided. When possible, standardized
format (SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the
MIRIAM guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list
at top right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be
deposited in a public repository or included in supplementary information.
se research of concern
23. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top No




