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experimental results...can drain much
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1 27,096 people recommend this
‘I SEE a train wreck looming,” warned Daniel Kahneman, an eminent psychologist, in an .
N @ How science goes wrong
open letter last year. The premonition concerned research on a phenomenon known as 15,510 people recommend this.

The Pernambuco model

“priming”. Priming studies suggest that decisions can be influenced by apparently irrelevant |
actions or events that took place just before the cusp of choice. They have been a boom ﬁ

area in psychology over the past decade, and some of their insights have already made it m- e
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(-1 Author response

The main changes from the original submission are as follows:

1. The main criticism of the original submission was that there was not sufficient mechanistic insight
into how Cdc48-Ufd1-Npl4 promotes degradation of tUNCs and non-stop decay (NSD) pathway
substrates that are translated from messages that lack a stop codon. In particular, we provided no
evidence to indicate that the role of Cdc48-Ufd1-Npl4 in this process is direct. In a series of email
and telephone discussions with the editors, we were advised that providing evidence to support a
direct role for Cdc48-Ufd1-Npl4 in RAD might suffice to address the concern that the reviewers
raised about mechanism. We have addressed this criticism by showing in the revised manuscript
that Cdc48 and Ufd1 were associated specifically with stringently-washed, affinity-purified
ribosomes (Figure 1D). We also show that Cdc48 and Ufd1 bound the NSD substrate GFHNS, but
not the control GFHS!P (Figure 3E), despite the latter being present at much higher levels than the

NS reporter.

2. In addition to the new figure panels described above (Figures 1D and 3E), we have added the
following additional data panels to address the other criticisms made by the reviewers: (i) input
controls for Figure 1B, (ii) evidence that accumulation of tUNCs in cdc48-3 cells is reversed by
expression of wild type Cdc48 but not the ATPase-deficient Q2 mutant (Figure 1C), (iii) an
expanded Figure 2B to include a control in which RNAse was added to cell lysate prior to isolation
of ribosomes, (iv) a new version of Figure 3A showing the effect of ubr14 and /tn14 on
accumulation of tUNCs in cdc48-3 mutants, (v) a new version of Figure 3B showing the effect of
Cdc48 pathway mutations on accumulation of the NSD substrate GFHNS, including an anti-tubulin
loading control, (vi) degradation assays for GFHNS in wild type, /tn14, and ufd1-2 cells and GFHStoP
in wild type cells (Figure 3C), (vii) high-resolution sucrose gradient fractionation of lysates of /tn1A
and cdc48-3 cells expressing PrANS (Figure 4B; these data replace the sucrose gradient

frantinnatinna Af PCUNS that winra nraviaininhe alhaum in Ciaciea 9NV G666 laviala Af RAAAPTC in tatal Al
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Type Il CRISPR immune systems in bacteria use a dual RNA-guided DNA endonuclease, Cas8, to Genamics and evoiutionary biology

z 2 2 z 3 2 Human biology and medicine
cleave foreign DNA at specific sites. We show here that Cas assembles with hybrid guide RNAs

in human cells and can induce the formatior of double-strand DNA breaks (DSBs) at a site
complementary to the guide RNA sequence in geromic DNA. This cleavage activity requires both

Jump to:
Cas8 ard the complementary binding of the guide RNA. Experiments using extracts from
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Cas8-mediated DNA cleavage. In addition, we find that extension of the RNA sequence at the 3'
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end enhances DNA targeting activity in vivo. These results show that RNA-programmed genome
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Methods for introducing site-specific double-strand DNA (dsDNA) breaks (DSBs) in genromic
DNA have transformed our ability to engineer eukaryotic organisms by initiating DNA repair
pathways that lead to targeted genetic re-programming. Zinc-finger nucleases (ZFNs) and

transcription activator-like effector nucleases (TALENS) have proved effective for such genomic Sweach wikis
manipulation but their use has been imited by the need to engineer a specific protein for each Ganomicy ard evolutionery blology
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Figure 6. Download figure Open in new tab Download powerpoint

Depletion of KDM2B causes a reduction in RING1B occupancy.

(A) KDM2B ChIP-seq signal was plotted at CGls in the control (solid blue line) and knockdown cell line (dotted blue
line). Sequencing signal in the input samples over the same regions are indicated as solid or dotted black lines.
KDM2B ChlIP-seq signal is specifically lost over CGls genome-wide in the KDM2B knockdown cell line. (B) A
snapshot showing RING 1B ChiP-seq signal in the control cell line illustrating a previously identified high magnitude
RING 1B binding sites (i.e. Atf3) and novel low magnitude RING 1B binding sites. Input sequencing traces over the
same region are shown in black. Bio-CAP-seq signal indicates regions containing non-methylated DNA. Above the
sequencing traces aene nromoters are show by black arrows and exans by verical black lines CGls are shown as
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Figure 6_figure supplement 1. Download figure Open in new tab Download powerpoint
Conditional removal of RING1B validates the identity of novel peaks identified in the RING1B ChiP-seq.

Eight genes corresponding to novel RING 1B peaks identified in ChIP-seq were examined by ChiP quantitative-PCR (bar
graphs) in the RING 1B conditional ESC cells before (blue bars) and after (red bars) deletion of RING 1B by addition of
tamoxifen. In all cases deletion of RING 1B leads to a loss of RING 1B ChlP signal by gquantitative-PCR, indicating that
these are bona fide RING 1B occupied sites. RING 1B ChiP-seq traces are shown in each case for comparison. Error bars
indicate the SEM for three biological replicates.

DOI: http://dx.doi.org/10.7554/eLife 00205.012
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Figure 6_figure supplement 2. Download figure Open in new tab Download powerpoint

KDM2B depletion results in a loss of RING1B at polycomb associated CGls.

(A) ChiP g-PCR analysis demonstrating that KDM2B depletion results in a clear reduction of KDM2B occupancy at
polycomb and non-polycomb CGis. Error bars represent SEM of three biological replicates (B) ChIP analysis
demonstrating that KDM2B depletion does not result in major effects on KDM2A occupancy. Error bars represent SEM
of three biological replicates. (C) ChIP analysis demonstrating that KDM2B depletion causes a reduction in RING1B
occupancy at polycomb associated CGls. Error bars represent SEM of four biological replicates. In all cases ChiP
material was analysed by gPCR using primers specific for (i) non-CGl promoters, (ii) gene bodies, (iii) non-PcG target
CGls (iv) PeG tarnet CGls and (v) PeG taraet CGls of nenes unrenulated in KNDM2B knackdawn cells
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Figure 6—figure supplement 3. Download figure | Openinnewtab | Download powerpoint

Genes associated with novel RING1B CGls are on average expressed at higher levels than genes associated
with established RING1B CGils.

Average microarray signal intensity for genes characterized as associated with established RING 1B CGls (top panel),
novel RING1B CGls (middle panel), and non-RING 1B associated CGls (bottom panel). On average, novel RING1B
associated CGl associated genes are expressed at similar levels to non-RING 1B associated CGl genes (median
signal of 10.47 vs 10.24). In contrast, established RING 1B associated CGIs arggmfaverage expressed at lower levels
(median signal of 8.47).

DOI: http://dx.doi.org/10.7554/eLife. 00205014

To examine whether KDM2B is required for RING1B association with CGls, RING1B ChiP-seq signal




About eLife Submission & Review

m eLIFE = Researcharticle = KDMZ2B links the Polycomb Repressive Complex 1 (PRC1) to recognition of CpG ...

KDM2B links the Polycomb Repressive Complex 1 (PRC1) to recognition of
CpG islands
Figure 6—figure supplement 3.

Anca M Farcas, Neil P Blackledge, lan Sudbery, Hannah K Long, Joanna F McGouran, Nathan R Rose, Sheena Lee, David Sims,
Andrea Cerase, Thomas W Sheahan, Haruhiko Koseki, Neil Brockdorff, Chris P Ponting, Benedikt M Kessler, Robert J Klose =

University of Oxford, UK; RIKEN Research Center for Allergy and Immunology, Japan

Article DOI: http:/fdx doi.org/10.7554/eLiie 00205
Figure DOI: http://dx.doi.org/10.7554/eLife.00205.014

Established RING1B CGI genes

Density
00 02 04
L L L L L ]

4 6
< | Novel RING1B CGI genes
831
S
o | I S N S S— |
4 6 8 10 12 14
t}Non RING1B CGI genes
E‘ o




About elLife Submission & Review

& @ =LIFE  Research aricle Wencmi:s and evolutionary biclegy

s
- ~
% Article Figures & data Article & author info

Epigenetic conservation at gene regulatory elements
L0 revealed by non-methylated DNA profiling in seven
vertebrates
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Hannah K Long, David Sims, Andreas Heger, Neil P Blackledge, Claudia Kutter, DOWNLOAD OPEN  SHARE
Megan L Wright, Frank Gritzner, Duncan T Odom, Roger Patient, Chris P Ponting &,
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Related content
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Genomics
Published February 25, 2013 <
Cite as =_f2 20°3,2.2003458
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-1 Abstract
Article
Two-thirds of gene promoters in mammals are associated with regions of non-methylated DNA, Abstract
called CpG islands (CGls), which counteract the repressive effects of DNA methylation on elife digest
chromatin. In cold-blooded vertebrates, computational CGl predictions often reside away from MI‘J"' ‘:’“ !
5 9 9 . : ntroduction
gene promoters, suggesting a major divergence in gene promoter architecture across Res: I:
vertebrates. By experimentally identifying non-methylated DNA in the genomes of seven diverse Discussion

vertebrates, we instead reveal that non-methylated islands {NMls) of DNA are a central feature of
vertebrate gene promoters. Furthermore, NMIs are present at orthologous genes across vast
evolutionary distances, revealing a surprising level of conservation in this epigenretic feature. By
profiling NMls in different tissues and developmental stages we uncover a unifying set of features
that are central to the function of NMIs in vertebrates. Together these findings demonstrate an
ancient logic for NMI usage at gene promoters and reveal an unprecedented level of epigenetic
conservation across vertebrate evolution.

DOI: http://dx.doi.org/10.7554/eLife.00348.001
elife digest
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Quantification of gait
parameters in freely walking
wild type and sensory

deprived Drosophila
melanogaster

César S Mendes, Imre Bartos, Turgay Akay, Szabolcs Marka, Richard S

Mann

Abstract

Coordinated walking in vertebrates and multi-legged invertebrates such
as Drosophila melanogaster requires a complex neural network coupled to
sensory feedback. An understanding of this network will benefit from
systems such as Drosophila that have the ability to genetically manipulate
neural activities. However, the fly's small size makes it challenging to
analyze walking in this system. In order to overcome this limitation, we
developed an optical method coupled with high-speed imaging that
allows the tracking and quantification of gait parameters in freely walking
flies with high temporal and spatial resolution. Using this method, we
present a comprehensive description of many locomotion parameters,
such as gait, tarsal positioning, and intersegmental and left-right

ammvdimabinm faviidld biimn i iia flian Ciivmviaimalii ivia Bl d il as i nadiiiadin.
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Figure 1.

frame : -

fTIR apparatus and FlyWalker software.

(A). Schematic of the fTIR optical effect. LED light sources are located at the edges of an
optical glass and light propagates within the glass via internal reflection. Tarsal contacts
lead to light scattering detected by a high-speed camera. See Figure 1—figure supplement
1 for more details. (B). Single frame of a fTIR video. The fTIR effect can be seen for three
legs in stance phase (yellow arrows). Background light partially illuminates the fly's body
(orange dashed ellipse; the center of the body is indicated by an orange cross). (C). Image
generated by the FlyWalker software. The fly's footprints and body center are tracked

throughout the video. Present footprints are identified and labeled (yellow arrows). The



High resolution tracking of gait parameters

The@analysis of locomotion in large animals, notably mammals, often
relies on the placement of visual marks in strategic positions, usually
joints that can be readily detected and tracked (Akay et al., 2006 ).
However, in smaller insects such as Drosophila, such a strategy becomes
not only technically challenging but is also likely to disturb walking
behavior and generate artifacts. Such challenges have precluded a more
detailed examination of the components that comprise the fly's walking
behavior. To overcome these obstacles, and to measure the
biomechanical features underlying walking in Drosophila we turned to an
optical effect known as frustrated Total Internal Reflection (fTIR) (Zhu et
al., 1986 ). Total Internal Reflection occurs when light traveling through a
medium—in this case optical glass—hits an interface with another
medium with a lowess@fractive index, such as air. If the angle of incidence
is 2bgwethe so-called critical angle (as compared to the normal of the
surface), defined by Snell's Law (Katz, 2002 ), the light is no longer
refracted but is internally reflected. For a glass-air interface this
corresponds to ~43°. However, if a denser material, such as the tarsus of
an insect leg, contacts the surface of the glass, then the locally ‘frustzated
total internal reflection will scatter the light, which can 6o ¥ecorded by a
high-speed video camera (Figure 1 and Figure 1—figure supplement 1)

(Sumriddetchkajorn and Amarit, 2006 ). A sample video of the
unprocessed fTIR effect can be seen in Video 1.

To automate the tracking of the footprints and fly body revealed by the
fTIR method, we created a program called FlyWalker that tracks and
outputs several user-defined parameters (Figure 1—figure supplement 2).
The program, which is freely available for download at

httn:/lhinAantire marlkalah ara/Ehitallcar avalitatac tha fTIR cianale in aarh
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Additional information on fTIR apparatus.

(A). Detailed schematic of the fTIR apparatus. Red dashed line shows position of the cross-
section image in panel (B). (B) Cross-section of schematic at red dashed line in panel (A). (C)

Photograph of the fTIR apparatus.
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The movies presented in the work look very unnatural. Firstly, nothing is moving at all except for P b I =
released vesicles. Cell shape, primary cilium, and intracellular vesicles are completely freezing. O st- p u I ca L
Second, all vesicles released from primary cilium are flowing away almost in straight lines, and

moving in very thin area without getting away from focal plane (4 um in the work). The behavior of t b
vesicles seems extraphysical. Can anybody explain what happens in the movies? CO m m e n S

0
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You are right, it is odd looking. During each movie, the signal in the red channel is completely .

unchanging (for 1 hr); this is especially noticeable in movie S2, where there is substantial signal A tl I t

from surrounding (non-cilia) cell features. One possibility is that the time-lapse actually shows r C e re ra c
only the time-dependent changes in the green signal, and that this is overlaid upon a red

channel image that was captured only at one time (time 0). There is not sufficient J u n e 2 20 14
’

methodological explanation in the Figure legends or Experimental Procedures to answer this.

Also strange is the appearance of bands in Figure S3A. All of the bands seem to have an
incredibly similar shape to each other (e.g., an upward-facing "hook" at the right edge). This is
true for both strong and weak intensity bands. It might be coincidence, but the lack of
variation seems a bit unnatural.
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Figure 4E might interest you both.
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