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September 13, 20191st Editorial Decision

September 13, 2019 

Re: JCB manuscript  #201908078 

Dr. Maite Huarte 
CIMA 
Pio XII, 55 
Pamplona, 31008 
Spain 

Dear Dr. Huarte, 

Thank you for submit t ing your manuscript  ent it led "The analysis of copy number alterat ions from a
lncRNA perspect ive reveals a regulator of lung cancer immune evasion". Your manuscript  has been
assessed by expert  reviewers, whose comments are appended below. We sincerely apologize for
the delay in communicat ing our decision to you and thank you for your pat ience with the editorial
and peer-review process. Although the reviewers express potent ial interest  in this work, significant
concerns unfortunately preclude publicat ion of the current version of the manuscript  in JCB. 

You will see that the reviewers found the results interest ing and the work largely of quality, but
were crit ical of the depth of the cell biological analyses. Revs#1 and #2 suggested more work into
the link between the lncRNA studied and the neighboring gene, IKBKB (Rev#1 #1, Rev#2 #1, #4,
#6). Revs#2 and #3 suggested deeper invest igat ions of the relat ionship between ALAL-1 and
SART3 (Rev#2 points #5, #7; Rev#3 points #4 with various suggest ions). Rev#3 suggested test ing
whether NFkB controls ALAL-1 transcript ion (#3). Rev#2 also asked for single-molecule resolut ion
analyses of ALAL-1 (point  #3). Rev#3 flagged overstated conclusions that could be toned down
(point  #2) and suggested validat ing the claim that ALAL-1 is an oncogene in vivo (#6). Rev#2
suggested removing the last  figure (immuno studies). 

Despite some of the reservat ions from the reviewers about the scope of the analyses, we
appreciate the quality of the work and find that it  provides an interest ing advance in our
understanding of tumor cell biology. We would be interested in considering a revision if you can
further the cell biological analyses -- primarily to address the link between ALAL-1 and SART3 and
clarify the relat ionship between ALAL-1 and IKBKB, since it  could contribute to the phenotypes
studied. Therefore, we feel that  the goal in revision should be to clarify the bioinformat ic analyses
(e.g., respond to Rev#1 point  #3 and Rev3's first  two points in the text), deepen the mechanist ic
studies of the link between SART3 and ALAL-1, which have the potent ial for the greatest  cell
biological novelty to understand the basis for cancer cell behavior -- and Rev#3 has construct ive,
precise experimental suggest ions -- if possible test ing a direct  t ranscript ional regulat ion of ALAL-1
by NFkB through luciferase assays, and clarify the impact of ALAL-1 expression on IKBKB.
Examining the (in)dependency of IKBKB is especially important. 

On the other hand, for publicat ion in JCB, we would not require in vivo experiments (Rev#3) or
single-molecule detect ion (Rev#2) given the scope of the paper and its strengths for a cell
biological audience. We addit ionally recommend that you keep Figure 6, but consider adding any
addit ional work that you may have available since submission to strengthen this part  of the work (if
already done). If this is not possible, toning down the conclusions related to Figure 6 would be



absolutely acceptable to us editorially. 

Please let  us know if you are able to address the major issues out lined above and wish to submit  a
revised manuscript  to JCB. Note that a substant ial amount of addit ional experimental data likely
would be needed to sat isfactorily address the concerns of the reviewers. Our typical t imeframe for
revisions is three to four months; if submit ted within this t imeframe, novelty will not  be reassessed.
We would be open to resubmission at  a later date; however, please note that priority and novelty
would be reassessed. 

If you choose to revise and resubmit  your manuscript , please also at tend to the following editorial
points. Please direct  any editorial quest ions to the journal office. 

GENERAL GUIDELINES: 
Text limits: Character count is < 40,000, not including spaces. Count includes t it le page, abstract ,
introduct ion, results, discussion, acknowledgments, and figure legends. Count does not include
materials and methods, references, tables, or supplemental legends. 

Figures: Your manuscript  may have up to 10 main text  figures. To avoid delays in product ion, figures
must be prepared according to the policies out lined in our Instruct ions to Authors, under Data
Presentat ion, ht tp://jcb.rupress.org/site/misc/ifora.xhtml. All figures in accepted manuscripts will be
screened prior to publicat ion. 

***IMPORTANT: It  is JCB policy that if requested, original data images must be made available.
Failure to provide original images upon request will result  in unavoidable delays in publicat ion.
Please ensure that you have access to all original microscopy and blot  data images before
submit t ing your revision.*** 

Supplemental informat ion: There are strict  limits on the allowable amount of supplemental data.
Your manuscript  may have up to 5 supplemental figures. Up to 10 supplemental videos or flash
animat ions are allowed. A summary of all supplemental material should appear at  the end of the
Materials and methods sect ion. 

If you choose to resubmit , please include a cover let ter addressing the reviewers' comments point
by point . Please also highlight  all changes in the text  of the manuscript . 

Regardless of how you choose to proceed, we hope that the comments below will prove
construct ive as your work progresses. We would be happy to discuss them further once you've had
a chance to consider the points raised. You can contact  the journal office with any quest ions,
cellbio@rockefeller.edu or call (212) 327-8588. 

Thank you for thinking of JCB as an appropriate place to publish your work. 

Sincerely, 

Ana Pombo, PhD 
Editor, Journal of Cell Biology 

Melina Casadio, PhD 
Senior Scient ific Editor, Journal of Cell Biology 



--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

The manuscript  ent it led "The analysis of copy number alterat ions from a lncRNA perspect ive
reveals a regulator of lung cancer immune evasion" is well- writ ten and well-structured. It  presents
an interest ing, t imely and original study ident ifying a novel non-coding transcript  funct ioning in
cancer. The experiments are very well-controlled and support  the conclusions drawn and the model
proposed. Prior to publicat ion, several - most ly minor - issues should be addressed: 

1) Gene Locus: IKBKB 
As also ment ioned in the manuscript , the RP11-231D20.2 lncRNA (ALAL-1) shares the genomic
locus with a neighboring protein coding gene, IKBKB, in head-to-head ant isense orientat ion. Given
the obvious link of IKBKB to the TNF and immune pathways linked to ALAL-1 and given the finding,
that this shared promoter contains p65/RelA binding sites further linking it  to TNF and NF-kB
signaling, I would like to suggest further invest igat ing - or excluding - a potent ial contribut ion of
IKBKB. As a first  step, the expression and correlat ion to ALAL-1 of IKBKB should be analyzed in the
whole-transcriptome datasets used in the different parts of the study as well as IKBKB should be
tested by RT-qPCR in the CRISPR-mediated delet ion clones for ALAL-1. Depending on the results,
addit ional experiments dissect ing ALAL-1 and IKBKB funct ion may be desirable. 

2) Cell Lines 
Cell line unique ident ifiers should be provided in the Methods sect ion and the full names of the cell
lines should be used (e.g. NCI-H1648). Also, informat ion about cell line authent icat ion and rout ine
mycoplasma test ing should be ment ioned. 

3) RNA Copy Numbers 
More details on the approach taken for est imat ion of RNA copy numbers per cell (est imated with
150 by RT-qPCR and FISH) should be provided in the Methods sect ion. 

Reviewer #2 (Comments to the Authors (Required)): 

The manuscript  by Athie et  al surveys somatic copy number alterat ions across mult iple human
cancer types and ident ifies candidate regions associated with both known and uncharacterized
lncRNAs. In part icular, they focus on the lncRNA they name ALAL-1, which shows evidence for
amplificat ion and overexpression in different subtypes of human cancer. For loss-of-funct ion
studies, they perform siRNA-mediated knockdown as well as CRISPR-mediated delet ion of ~500 bp
region that includes exon 3 of ALAL-1. They observe that these perturbat ions of ALAL-1 lead to
reduced proliferat ion and colony format ion capacity. For gain-of-funct ion studies, they perform
exogenous overexpression of ALAL-1 and note increased clonogenicity. Mechanist ically, the
authors propose a model where cytoplasmic ALAL-1 interacts with the splicing factor SART3
through a central region. In their model, ALAL-1 modulates noncanonical roles of SART3 in the
ubiquit in degradat ion pathway that could potent ially affect  broad networks such as the Wnt/b-cat,
NF-Kb, p53 and TGFb pathways. Finally, the authors focus on a subset of these signaling pathway,
which are involved in the regulat ion of inflammatory processes and they ident ify a negat ive
correlat ion between ALAL-1 levels and immune infilt rat ion in vivo and cytokine secret ion in vit ro. 

This work has potent ial to make a valuable contribut ion to the field of lncRNAs but, in its current



form, lacks depth in mult iple key areas. In part icular, careful and expanded analysis of the RNA
contribut ion (points 1-5) and omission of more translat ional aspects of the study (points 6-8) may
make it  a more suitable candidate for publicat ion at  JCB. 

1) The authors need to provide further characterizat ion of the CRISPR delet ion and its effect  on
lncRNA product ion and neighboring gene expression. Is t ranscript ion, levels and stability of
upstream exons affected? Do other splice isoforms become more abundant? What is the effect  on
the neighboring gene IKBKB, which is a component of one of the pathways they suggest ALAL-1
regulates and is regulated by? Can they show through epistasis experiments that ALAL-1 and
IKBKB act independent ly? 

2) The authors should provide a complete set of rescue experiments in RNAi and CRISPR delet ion
sett ings with both FL as well as t runcat ion mutants (including mutant lacking SATR3 binding
domain). 

3) The authors should use smRNA-FISH to detect  ALAL-1 at  single molecule resolut ion. 

4) The authors need to discuss in more detail the implicat ions of ALAL-1 sharing promoter with
IKBKB, for example for the interpretat ion of the methylat ion experiments and throughout the text .
Do ALAL-1 and IKBKB show correlated expression in cancer samples? 

5) The authors need to provide further experimental evidence that the growth and colony format ion
phenotypes are mediated through SART3. Beyond correlat ive comparisons of gene expression
analysis it  is not clear that  ALAL-1 and SART3 act together as a complex. 

6) Fig. 4 focuses on the transcript ional regulat ion of ALAL-1 by NF kB. The authors need to show
that this is independent of IKBKB-associated promoter and potent ial enhancer regions. 

7) The relat ionship between ALAL-1, SART3 and downstream pathways is largely correlat ive and
needs further experimental support  for funct ional interplay (Fig. 5). 

8) The init ial evidence suggest that  ALAL-1 acts through cell autonomous mechanisms comes in
conflict  with the evidence for immune-modulatory phenotypes. Fig. 6 is weak and lacks depth,
funct ional or mechanist ic insights. The manuscript  is perhaps better off without it . 

Reviewer #3 (Comments to the Authors (Required)): 

This is a study by Athie et  al, describing ident ificat ion and characterizat ion of lncRNA, ALAL-1 that
is focally amplified in lung cancers. The authors analyzed somatic copy number alterat ions (SCNAs)
using publicly available databases, detected the numerous SCNAs, and nailed down to previously
uncharacterized ALAL-1 lncRNA. ALAL-1 is one of the targets of NF-kB. ALAL-1 regulates USP4
subcellular localizat ion via tumor-reject ion ant igen START3. Indeed, ALAL-1 posit ively regulates
proliferat ion of non-small lung cancer cell lines. In ALAL-1 overexpressing lung cancer cell lines, the
level of cytokines decreased, result ing in disabling a migrat ion potency of several immune cells. With
these observat ions, the authors suggest that  ALAL-1 is a proto-oncogenic lncRNA that mediates
cancer immune evasion. 

General comments: 



Overall, the authors provide a potent ially interest ing concept that  lung cancer cells overexpressing
lncRNA ALAL-1 can evade host immune system. Their bioinformat ic strategy to find new and
interest ing lncRNAs among SCNAs may be powerful. However, this is not novel, because a similar
work ident ifying lncRNA genes in focal SCNAs among several types of cancers has been reported
elsewhere (PMID:25203321). A major concern is that  the manuscript  lacks convincing mechanist ic
insight into cellular funct ion. The authors heavily depend on the bioinformat ic results and previous
knowledge, and does not fully and experimentally develop the main conclusion. Sometimes, the
author's conclusion is over-stated. Besides, there are typos and mislabeling in the manuscript . 

Specific comments (major): 

1. Interpretat ion of Figure 2C-E are confusing. I understand that ALAL-1 is highly expressed in the
amplified group (Figure 2C) and in tumor (Figure 2D). However, majority of tumors (~ 66%) highly
express ALAL-1 without the amplificat ion of the ALAL-1 locus (Figure 2E). Moreover, ALAL-1 was
also overexpressed in other types of tumors, such as LUSC, where ALAL-1 was not ident ified as
frequent ly amplified (Supplementary Figure S2E). Therefore, importance of the ALAL-1 amplificat ion
in its overexpression and tumors is not clear. 

First , the authors should not provide wrong impression that ALAL-1 is frequent ly amplified in cancer,
which leads to its overexpression. A populat ion of lung cancer with high expression and
amplificat ion of ALAL-1 is a minor (~7.2%) (Fig. 2E). They should describe the reason why they
focus on this part icular populat ion. 

Second, the authors should make it  clear whether amplificat ion of ALAL-1 gene is a cause of the
high expression of ALAL-1. 

2. In the abstract , the authors claim that ALAL-1 is overexpressed through epigenet ic mechanisms:
"ALAL-1 is also overexpressed in addit ional tumor types, such as lung squamous carcinoma through
epigenet ic mechanisms (line 7, page 2)". This is overstat ing. Bioinformat ics analysis detected the
two different ially methylated CpG sites (Figure 2 F-H). These show a correlat ion, but not enough
evidence for "epigenet ic mechanisms". 

3. If the authors conclude that ALAL-1 is a t ranscript ional target of NF-kB, it  should be tested by a
promotor luciferase assay whether NF-kB direct ly acts as a t ranscript ional factor towards ALAL-1
expression in cultured cell lines. In addit ion, it  is interest ing to know whether NF-kB expression also
correlate with levels of ALAL-1 expression in the pat ient  samples. 

4. The authors claim that the specific interact ion between ALAL-1 and SART3 is crucial for the
cellular localizat ion of USP4, which potent ially act ivate USP4's funct ion on the NF-kB pathway. This
argument is a key mechanist ic insight of this manuscript , and should be addressed in more detail, as
follows: 

(4-1) 
Although the authors detected ALAL-1 predominant ly in the cytoplasm, it  is not st ill clear whether
ALAL-1 works in the nucleus or cytoplasm. Does ALAL-1 and SART3 make a complex mainly in the
cytoplasm? In Fig.5B, the authors should perform the RIP assay using the cell lysates fract ionated
into the nucleus and cytoplasm, respect ively. Also, they should address whether the level of this
RNA-protein complex increase upon TNF-�� 



(4-2) 
Upon TNF-�-t reatment, does the FISH signal of ALAL-1 colocalize with that of HA-START3 in the
cytoplasm? 

(4-3) 
The authors found that the SART3-interact ion region is located in the middle region of ALAL-1 (Fig.
5D). Accordingly, the authors should create the mutant ALAL-1 which does not associate with
SART3. Then, (1) they should ask whether overexpression of this mutant version of ALAL-1fails to
rescue the cellular localizat ion of USP4, using the assay shown in Fig. 5F-G. (2) They should ask
whether this mutant ALAL-1 influence the expressions of cytokines. (3) They should also ask
whether this mutant ALAL- 1 influences the proliferat ion of lung cancer cell lines (Supplementary
Fig.4). 

(4-4) 
The authors also should make the mutant version of SART3 which cannot associate with ALAL-1,
and ask whether overexpression of this mutant SART3 affect  the cellular localizat ion of USP4,
using the assay shown in Fig.5G. 

(4-5) 
Does deplet ion of ALAL-1 disrupt the SART3-USP4 complex? 

(4-6) 
Upon deplet ion of ALAL-1, the SART3-USP4 complex does not localize properly (Fig.5F). Does this
mean that this complex would not exert  its deubiquit inat ion ability toward the substrates upon
deplet ion of ALAL-1? If so, the authors should show one or more substrates (factors involved in the
NF-kB pathways) whose poly-(or mono-) ubiquit inat ion decreased upon ALAL-1-deplet ion. 

5. In Fig.5C, it  lacks control experiment using RNase, which can show back ground levels of this
experiment. 

6. The authors claim that ALAL-1 is pro-oncogene. It  will be nice if the authors can show its
oncogenic effects of ALAL-1 in mice, by xenograft  of ALAL-1 overexpressing cell lines. 

Specific comments (minor): 
1. The authors should carefully cite appropriate references in the text . On page 10, in the last
paragraph, ref. #32, 33, 41, 42 and 43 are cited in wrong place. 

2. On page 10, lines 3 and 5, wrong figure numbers are referred (Supplementary Fig. 5E, instead of
5C). 

3. On page 10, lines 28 and 29, wrong figure numbers are referred (Figure 6A-B). 

4. I could not understand why the agarose gel in Supplementary Fig. 3B (right , "OUT") does not
show the parental slow-migrat ing band. If the delet ion by CRISPR was heterozygous in clones 23
and 24, as the authors described in the fourth paragraph on page 7, the clones must contain both
the deleted and intact  alleles. 

5. There are typos in the Figure legends, as follows. 
- ...de lncRNA PR11..... (Figure 1 G, on page 19, line 16) 
- CAN 623 should be read as CNA623 (Figure 2A, on page 19, line 22). 



- "...in read." should be read as "...in red." (Figure 2A, on page 19, line 23) . 
- "...exon D.... " should be read as "...exon 3..."(Figure 3E, on page 20, line 14) 
- The sentence "...HUVEC cells t reated or and treated with... should be corrected. (Figure 4A, on
page 21, line 1) 
- The sentence "ALAL-1 interacts with regulates key cellular key cellular...." should be corrected
(Figure 5, on page 21, line 16) 
- "E. Number of cells of... " is incorrect ly labeled as "C. Number of cells of.... " (Figure 6, on page 22,
line 11). 
- "...500 bp flanking exon D..." should be read as "...500 bp flanking exon 3..." (in the legend fort
Supplementary Figure 3A. 

6. There are possible typos in the Method sect ion, as follows. 
- In the text  and the Figure 6 legend, the authors describe that they used A549 cells for the cell
migrat ion and cytokine product ion assays (lines 31 and 33 on page 11, and lines 9 and 11 on page
22 ). Regardless, they describe that they used HCC95 cells, in the Method sect ion. They have to
correct  the discrepancy, for the sake of potent ial readers. 

- In the Immunofluoresence sect ion, the ant ibodies detect ing HA tag (or the endogenous SART3?)
used for Figure 5F should be described.



1st Revision - Authors' Response to Reviewers: December 12, 2019

Response to Reviewers  
 
We are most grateful to the three reviewers for previously taking the time to read our 
manuscript and for providing very useful feedback. We very much appreciate that 
reviewers found the original paper interesting and potentially significant. We have been 
stimulated by the points raised by the reviewers to perform further experimental work, 
and trust that the reviewers will now agree that this has improved the paper sufficiently 
to render it acceptable for publication in Journal of Cell Biology. 
 
We now include new data that strengthen our conclusion on ALAL-1 being regulated by 
NF-kB (new Supplementary Fig.3), clarify the relationship between ALAL-1 and its 
neighbour gene IKBKB (new Supplementary Fig.4), as well as reinforce our model on 
the physical and functional interaction between ALAL-1 and SART3/USP4 (new Figure 
6, new Supplementary Fig.2T, Supplementary Fig.5A-H and Supplementary Fig.5M). 
 
Our responses to the individual points raised by the reviewers are presented on a 
point- by-point basis below. 
	



Reviewer #1 (Comments to the Authors (Required)):  
 
The manuscript entitled "The analysis of copy number alterations from a lncRNA 
perspective reveals a regulator of lung cancer immune evasion" is well- written and 
well-structured. It presents an interesting, timely and original study identifying a novel 
non-coding transcript functioning in cancer. The experiments are very well-controlled 
and support the conclusions drawn and the model proposed. Prior to publication, 
several - mostly minor - issues should be addressed:  
 
We thank the reviewer for his/her overall positive assessment of our work and 
suggestions. 

 
1) Gene Locus: IKBKB  
As also mentioned in the manuscript, the RP11-231D20.2 lncRNA (ALAL-1) shares 
the genomic locus with a neighboring protein coding gene, IKBKB, in head-to-head 
antisense orientation. Given the obvious link of IKBKB to the TNF and immune 
pathways linked to ALAL-1 and given the finding, that this shared promoter contains 
p65/RelA binding sites further linking it to TNF and NF-kB signaling, I would like to 
suggest further investigating - or excluding - a potential contribution of IKBKB. As a 
first step, the expression and correlation to ALAL-1 of IKBKB should be analyzed in 
the whole-transcriptome datasets used in the different parts of the study as well as 
IKBKB should be tested by RT-qPCR in the CRISPR-mediated deletion clones for 
ALAL-1. Depending on the results, additional experiments dissecting ALAL-1 and 
IKBKB function may be desirable.  
 
We agree with the reviewer, and indeed a possible effect on the neighbour gene 
IKBKB was our first hypothesis as a plausible role of ALAL-1. We performed a number 
of analyses to test this hypothesis. We now include the results obtained in Suppl. 
Fig.6. Analysis of the TCGA LUAD data, where ALAL-1 is found amplified, indicate that 
the genomic locus including ALAL-1 and its neighbour gene IKBKB shows a certain 
degree of co-amplification and increased expression in lung adenocarcinoma, which is 
expected due to their genomic proximity and the average size of the focal 
amplifications (Figure 2A and Suppl. Fig.4B). However, direct depletion of ALAL-1 by 
CRISPR or RNAi shows no effect on the mRNA levels of IKBKB by RT-qPCR (Suppl. 
Fig.4C) and RNA-seq (Suppl. Fig.4E), indicating that the effects caused by ALAL-1 
depletion are independent of IKBKB, and, although both are co-regulated by p65/RelA, 
ALAL-1 acts independently of IKBKB. 

We propose that ALAL-1 and IKBKB co-regulation is the result of the orchestrated 
activation of the multiple genes that contribute to the TNF-alpha cellular response. 
However ALAL-1 and IKBKB are independent actors of such response.  

Please, see also response to Reviewer #2 point 1). 

2) Cell Lines  
Cell line unique identifiers should be provided in the Methods section and the full 
names of the cell lines should be used (e.g. NCI-H1648). Also, information about cell 
line authentication and routine mycoplasma testing should be mentioned.  
 
We have corrected it in the Methods section and included the following information: 



“Short tandem repeat (STR) profiling was used to authenticate cell lines and cells were 
tested for mycoplasma contamination regularly using the MycoAlert Mycoplasma 
Detection Kit (Lonza)” 

 
3) RNA Copy Numbers  
More details on the approach taken for estimation of RNA copy numbers per cell 
(estimated with 150 by RT-qPCR and FISH) should be provided in the Methods 
section.  

We have added more details in the Methods section: 

“To evaluate the absolute number of ALAL-1 RNA molecules per cell, total RNA was 
isolated from HCC95 cells accurately counted using a Countess Automated Cell 
Counter (Thermo Fisher). RNA extraction and cDNA generation was performed as 
described using 1µg of RNA. Standard curve was obtained by qPCR of serial dilutions 
of a known amount of in vitro transcribed ALAL-1 transcribed and used to calculate the 
copy number of ALAL-1 per cell.” 
 
“Fluorescent foci were quantified by imaging and counting approximately 100 cells per 
condition” 
 
---------------------------------------------------------------------------------------------------------- 

 
Reviewer #2 (Comments to the Authors (Required)):  
 
The manuscript by Athie et al surveys somatic copy number alterations across multiple 
human cancer types and identifies candidate regions associated with both known and 
uncharacterized lncRNAs. In particular, they focus on the lncRNA they name ALAL-1, 
which shows evidence for amplification and overexpression in different subtypes of 
human cancer. For loss-of-function studies, they perform siRNA-mediated knockdown 
as well as CRISPR-mediated deletion of ~500 bp region that includes exon 3 of ALAL-
1. They observe that these perturbations of ALAL-1 lead to reduced proliferation and 
colony formation capacity. For gain-of-function studies, they perform exogenous 
overexpression of ALAL-1 and note increased clonogenicity. Mechanistically, the 
authors propose a model where cytoplasmic ALAL-1 interacts with the splicing factor 
SART3 through a central region. In their model, ALAL-1 modulates noncanonical roles 
of SART3 in the ubiquitin degradation pathway that could potentially affect broad 
networks such as the Wnt/b-cat, NF-Kb, p53 and TGFb pathways. Finally, the authors 
focus on a subset of these signaling pathway, which are involved in the regulation of 
inflammatory processes and they identify a negative correlation between ALAL-1 
levels and immune infiltration in vivo and cytokine secretion in vitro.  
 
This work has potential to make a valuable contribution to the field of lncRNAs but, in 
its current form, lacks depth in multiple key areas. In particular, careful and expanded 
analysis of the RNA contribution (points 1-5) and omission of more translational 
aspects of the study (points 6-8) may make it a more suitable candidate for publication 
at JCB.  
 
We thank the reviewer for considering our work a potential valuable contribution to the 



field and appreciate his/her suggestions. 
 
1) The authors need to provide further characterization of the CRISPR deletion and its 
effect on lncRNA production and neighboring gene expression. Is transcription, levels 
and stability of upstream exons affected? Do other splice isoforms become more 
abundant? What is the effect on the neighboring gene IKBKB, which is a component of 
one of the pathways they suggest ALAL-1 regulates and is regulated by? Can they 
show through epistasis experiments that ALAL-1 and IKBKB act independently?  
 
We agree with the reviewer and now provide further characterization of the ALAL-1 
CRISPR deletion clones, suggesting that ALAL-1 acts independently of IKBKB and 
that its function requires the sequence contained in the exon 3. 

Our reasoning for deleting the exon 3 of ALAL-1 comes from the fact that deletion of 
the first or second exon of ALAL-1 - proximal to the 5’ regulatory region shared with its 
neighbour gene IKBKB - could likely have had an effect on IKBKB expression not 
solely dependent on the RNA product of ALAL-1, impeding the assessment of ALAL-1 
exclusive function, the goal of our experiment.  

With the new presented data we show that deletion of the exon 3 of ALAL-1, which 
contains more than half of the sequence of the lncRNA, does not affect the levels of 
ALAL-1 neighbour genes IKBKB and PLAT (Suppl.Fig.4C-D), while clearly impairing 
the function of the lncRNA (Fig.3). Additionally, ALAL-1 CRISPR depletion shows no 
changes in the RNA level of the lncRNA when qPCR primers mapping to ALAL-1 exon 
2 were used (Suppl.Fig.5A-B), suggesting that neither the transcription of other 
isoforms nor ALAL-1 is affected by the CRISPR depletion of ALAL-1 exon 3. Moreover, 
we mapped the putative binding sites of SART3 to ALAL-1, showing their location 
between the second and third exons of the lncRNA (Suppl.Fig.5C), which together with 
our SART3 binding mapping to ALAL-1 (Fig.5D), suggest that the exon 3 sequence of 
the lncRNA is required for its function. 

Please, see also answer to Reviewer #1 point 1. 

	
2) The authors should provide a complete set of rescue experiments in RNAi and 
CRISPR deletion settings with both FL as well as truncation mutants (including mutant 
lacking SATR3 binding domain).  
 

We thank the reviewer for the suggestion, and now include in Suppl.Fig.5D-E 
additional results obtained by rescuing ALAL-1 expression in both ALAL-1 CRISPR 
clones used in the study. For this, ALAL-1 was cloned into pcDNA3 and transfected in 
HCC95 cells, WT CRISPR control or ALAL-1 CRISPR KO clones (clone 23 and clone 
24), and clonogenicity assays were performed.  ALAL-1 over-expression (OE) in clone 
23 and clone 24 strongly increased the number of cell colonies. To a minor extend, the 
number of colonies was also increased in HCC95 WT cells when ALAL-1 was over-
expressed as previously observed (Suppl. Fig.2K-M). This, together with our other 
data, indicates that ALAL-1 RNA itself has a role in the oncogenic phenotype of lung 



cancer cells. 

To address the specific role of different fragments of ALAL-1, we cloned three of the 
ALAL-1 fragments described in Fig.5D (fragments 4-6) into pcDNA3 and performed 
clonogenicity assays as described above using HCC95 clone 24 cells. However, while 
the full-length version of ALAL-1 was able to enhance cell clonogenicity as previously 
observed, we did not observe any difference in colony formation when the truncated 
forms of ALAL-1 were overexpressed (Reviewer Fig.1). This data indicates that ALAL-
1 truncations are not sufficient to induce a phenotype of increased cell proliferation, 
suggesting that the full sequence of the RNA is required to achieve its functions. It is 
plausible that other functional interactions are mediated through additional regions of 
the RNA and/or structural conformation of the truncated fragments is not adequate.  
Nevertheless, these ALAL-1 fragments remain useful tools for future in vitro 
experiments to investigate protein binding or RNA structure.  

 
Reviewer Fig.1 
Full length ALAL-1 and fragments (described in Fig.5D) were cloned into pcDNA3 and 
transfected in HCC95 clone 24 cells. The transfection of the empty plasmid was used as 
control. Clonogenicity assays were then performed. 
 

3) The authors should use smRNA-FISH to detect ALAL-1 at single molecule 
resolution.  

We agree with the reviewer that smRNA-FISH allows a better resolution of the RNA 
molecules and indeed smRNA-FISH using Stellaris® RNA probes is generally our first 
choice approach in the laboratory and we have used it before in other studies (for 
instance, Marín-Béjar, O. et al., Genome Biol. 14:R104). We tried to apply to ALAL-1 
with no success.  For some lncRNAs this approach is not feasible due to the shorter 
length of the RNA, which limits the design of the pool of FISH RNA probes. This is also 
the case of ALAL-1, which is 415 nt long and failed to pass the requirements set by the 
Stellaris probe designer (usually a minimal of 30 tiling probes of 20 nt long each). 
Therefore, we had to choose LNA probes as alternative RNA-FISH approach, which is 
suited for the efficient detection of noncoding RNAs.  
 
4) The authors need to discuss in more detail the implications of ALAL-1 sharing 
promoter with IKBKB, for example for the interpretation of the methylation 
experiments and throughout the text. Do ALAL-1 and IKBKB show correlated 
expression in cancer samples? 



As also suggested by Reviewer #1 and #3, we now include more data on the 
relationship between ALAL-1 and its neighbour gene IKBKB in Suppl.Fig.4, as well as 
discuss it in the text. Moreover, as suggested, we analysed the expression of ALAL-1 
in relation to its neighbour genes IKBKB and PLAT in LUAD and LUSC TCGA datasets 
and observed a weak positive correlation between ALAL-1 and either two proximal 
genes (0.25≤R≤0.5) (Reviewer Fig.2), suggesting that ALAL-1 and IKBKB or PLAT are 
transcriptionally regulated in an independent or only partially dependent manner. 

We speculate that the co-regulation by p65/RelA of ALAL-1 and IKBKB allows the co-
activation of two independent mechanisms in response to pro-inflammatory stimuli. 
Indeed co-activation by transcription factors is frequently occurring in cellular networks 
to ensure an efficient and coordinated response.  

In summary, our data show that although ALAL-1 and IKBKB share some regulatory 
elements, ALAL-1 does not regulate the expression of IKBKB. On the contrary, it has 
an independent function within the inflamatory response.  

In  
 
Reviewer Fig.2 
Correlation of ALAL-1 expression with IKBKB and PLAT in TCGA LUAD and LUSC datasets. 
 
5) The authors need to provide further experimental evidence that the growth and 
colony formation phenotypes are mediated through SART3. Beyond correlative 
comparisons of gene expression analysis it is not clear that ALAL-1 and SART3 act 
together as a complex.  
 

We show that depletion of ALAL-1 by CRISPR editing or RNAi reduces the 
proliferation and number of colonies of different cancer cells (Fig.3H-I, Suppl. Fig.2), 
while OE of ALAL-1 favours colony formation (Suppl. Fig.2). To get more insight into 
the connection between ALAL-1 and SART3 in terms of cellular phenotype we used 



A549 cells, with low basal ALAL-1 expression. As already observed before, OE of 
ALAL-1 favours colony formation. In the absence of ALAL-1 OE, SART3 knockdown 
only minimally reduces clonogenicity (Suppl. Fig.5F-H). However, when SART3 was 
depleted in ALAL-1 OE cells, the acquired ability to form more colonies was lost 
(Suppl. Fig.5F-H). The results suggest that ALAL-1 requires the presence of SART3 to 
promote clonogenicity and together with the other data presented in the manuscript 
support the model we propose that sees ALAL-1 as a physical and functional interactor 
of SART3. 

Please see also reply to Reviewer 3, point 4. We now include more data supporting the 
physical and functional interaction between ALAL-1 and SART3.  

 

6) Fig. 4 focuses on the transcriptional regulation of ALAL-1 by NF kB. The authors 
need to show that this is independent of IKBKB-associated promoter and potential 
enhancer regions.  

ALAL-1 and IKBKB are indeed antisense divergent RNAs sharing promoter and 
presumably other transcriptional regulatory genomic regions. As reported in several 
studies, antisense transcripts are widespread in all kingdoms of life and their 
expression can be regulated either co-ordinately or independently of their neighbouring 
genes (Nature Reviews Genetics volume 14, pages 880–893 (2013); Nucleic Acids 
Res 2017 Dec 1; 45(21): 12496–12508.; Science 02 Sep 2005:Vol. 309, Issue 5740, 
pp. 1564-1566). Global transcriptome analysis has shown that a large proportion of the 
genome can produce transcripts from both strands, arising from “neighbouring” 
transcriptional units and that frequent concordant regulation of sense/antisense pairs 
exists (Science  02 Sep 2005:Vol. 309, Issue 5740, pp. 1564-1566). 

This situation of coordinated transcriptional regulation might well be the case for ALAL-
1 and IKBKB. To get more insight, we analysed the RNA levels of ALAL-1 and its 
neighbour genes IKBKB and PLAT by qPCR in a TNF time course experiment and by 
RNA-seq of HCC95 treated or not with TNF for 4h (Fig.4C-D and Suppl.Fig.3B-D). 
Both approaches indicate a certain degree of co-regulation for the three genes since 
their transcription was similarly induced following 2-4h of TNF treatment. Other known 
NF-kB target genes, such as IL8 and BCL3, appeared instead as early-response 
genes, showing induction by TNF at 0.5-1h of treatment. Further experiments could 
clarify this aspect, however, as shown (Suppl.Fig.4 and response to Reviewer #1 point 
1, Reviewer #3 point 3), IKBKB does not seem directly involved in the function of 
ALAL-1 and we believe further studying the relationship between ALAL-1 and its 
neighbour genes, even though interesting, goes behind the scope of this work. 

Please see also response to Reviewer #1 point 1 and Reviewer #3, point 3. 

 

7) The relationship between ALAL-1, SART3 and downstream pathways is largely 
correlative and needs further experimental support for functional interplay (Fig. 5).  

We agree with the reviewer that in the previous version of the manuscript we just 



showed correlative relationships. Now, thanks to the reviewers’ suggestions, we 
provide new data that shade new light into the function of ALAL-1 and its relationship 
with SART3. These new data indicate that, through its interaction with SART3, ALAL-1 
affects the subcellular localization of USP4, which in turn results in changes in the 
ubiquitination levels of protein components of the NF-kB signalling pathway (Fig.6 and 
response to Reviewer #3). These changes in regulatory protein ubiquitination proteins 
are consistent with changes in signalling that result in indirect effects on gene 
expression, as reflected by the RNA-seq analyses.  

These new results are detailed in the responses to Reviewer #3. 

 
8) The initial evidence suggest that ALAL-1 acts through cell autonomous mechanisms 
comes in conflict with the evidence for immune-modulatory phenotypes. Fig. 6 is weak 
and lacks depth, functional or mechanistic insights. The manuscript is perhaps better off 
without it.  

The reviewer is correct that some of the assays employed can only address cell-
autonomous effects. However, this is compatible with a dual in vivo phenotypic 
outcome. We propose that ALAL-1 impacts tumour progression through both cell-
autonomous and immune-modulatory mechanisms. On one hand, we show that the 
expression of ALAL-1 promotes increased proliferation and viability of the tumour cell; 
on the other hand, it is able to modulate the tumour microenvironment. This is not 
unexpected since it is shown that ALAL-1 regulates signalling pathways well known to 
activate intracellular mechanisms and the production of a number of cytokines that can 
affect the intrinsic proliferative state of the cell as well as the cell microenvironment. 
This is consistent with the data presented in Figure 7, based on the analysis of 
hundreds of patient samples, and suggesting a potential clinical relevance of our 
findings that we believe should be presented to the community. Nevertheless, we now 
are more careful in the wording of our conclusions to avoid overstatements.   

---------------------------------------------------------------------------------------------------------- 

Reviewer #3 (Comments to the Authors (Required)):  
 
This is a study by Athie et al, describing identification and characterization of lncRNA, 
ALAL-1 that is focally amplified in lung cancers. The authors analyzed somatic copy 
number alterations (SCNAs) using publicly available databases, detected the numerous 
SCNAs, and nailed down to previously uncharacterized ALAL-1 lncRNA. ALAL-1 is 
one of the targets of NF-kB. ALAL-1 regulates USP4 subcellular localization via 
tumor-rejection antigen START3. Indeed, ALAL-1 positively regulates proliferation of 
non-small lung cancer cell lines. In ALAL-1 overexpressing lung cancer cell lines, the 
level of cytokines decreased, resulting in disabling a migration potency of several 
immune cells. With these observations, the authors suggest that ALAL-1 is a proto-
oncogenic lncRNA that mediates cancer immune evasion.  
 
General comments:  



 
Overall, the authors provide a potentially interesting concept that lung cancer cells 
overexpressing lncRNA ALAL-1 can evade host immune system. Their bioinformatic 
strategy to find new and interesting lncRNAs among SCNAs may be powerful. 
However, this is not novel, because a similar work identifying lncRNA genes in focal 
SCNAs among several types of cancers has been reported elsewhere (PMID:25203321).  

We thank the reviewer for appreciating the value of our approach. He/she’s correct that 
the analysis of SCNAs for the search of lncRNA drivers was applied in a previous 
study (Hu et al., 2014). However, that study was limited to only 2394 tumours, while 
here we include data derived from 7448 tumours, which increases significantly the 
power or our analysis.  

A major concern is that the manuscript lacks convincing mechanistic insight into 
cellular function. The authors heavily depend on the bioinformatic results and previous 
knowledge, and does not fully and experimentally develop the main conclusion. 
Sometimes, the author's conclusion is over-stated. Besides, there are typos and 
mislabeling in the manuscript.  

We thank the reviewer for his/her evaluation of our work and suggestions. We now 
present additional data that strengthen our conclusions.  

 
Specific comments (major):  
 
1. Interpretation of Figure 2C-E are confusing. I understand that ALAL-1 is highly 
expressed in the amplified group (Figure 2C) and in tumor (Figure 2D). However, 
majority of tumors (~ 66%) highly express ALAL-1 without the amplification of the 
ALAL-1 locus (Figure 2E). Moreover, ALAL-1 was also overexpressed in other types 
of tumors, such as LUSC, where ALAL-1 was not identified as frequently amplified 
(Supplementary Figure S2E). Therefore, importance of the ALAL-1 amplification in its 
overexpression and tumors is not clear.  
 
First, the authors should not provide wrong impression that ALAL-1 is frequently 
amplified in cancer, which leads to its overexpression. A population of lung cancer with 
high expression and amplification of ALAL-1 is a minor (~7.2%) (Fig. 2E). They 
should describe the reason why they focus on this particular population.  
 
Second, the authors should make it clear whether amplification of ALAL-1 gene is a 
cause of the high expression of ALAL-1.  

The understanding of the reviewer is correct although finding the figure panels 
confusing. 

The reviewer is correct that ALAL-1 shows higher levels of expression in tumours 
when compared to normal samples in TCGA LUAD and other tumour cohorts, 
suggesting a pro-oncogenic role of the lncRNA dependent not only on its locus 



amplification but also on the expression of the lncRNA. Tumours with ALAL-1 
amplification may well represent a specific subtype within LUAD cohort. Nevertheless, 
ALAL-1 shows higher expression in LUAD samples, where our bioinformatics 
approach identified it as copy number-altered gene, in more than 81% of tumours that 
present the amplification, indicating that its higher expression level is linked to the 
amplification of the gene. Although apparently small, 7.2% of tumours presenting 
amplification of ALAL-1 is a rather important proportion of tumours compared to other 
drivers. For instance, EGFR, one of the most recognized lung cancer drivers, is 
amplified in 9% of non-small-cell lung patients	(Kato et al., 2019).  

Most importantly, ALAL-1 is overexpressed in both LUAD and LUASC cohorts 
independently of its amplified status, suggesting that the cancer cells activate different 
mechanisms that lead to ALAL-1 increased expression. All these observations support 
the model that ALAL-1 increased expression is advantageous for the tumour and thus 
linked to lung cancer. 

 
2. In the abstract, the authors claim that ALAL-1 is overexpressed through epigenetic 
mechanisms: "ALAL-1 is also overexpressed in additional tumor types, such as lung 
squamous carcinoma through epigenetic mechanisms (line 7, page 2)". This is 
overstating. Bioinformatics analysis detected the two differentially methylated CpG 
sites (Figure 2 F-H). These show a correlation, but not enough evidence for "epigenetic 
mechanisms". 

We have removed the sentence “through epigenetic mechanisms” from the abstract to 
lower the tone on this conclusion. 

 
3. If the authors conclude that ALAL-1 is a transcriptional target of NF-kB, it should be 
tested by a promotor luciferase assay whether NF-kB directly acts as a transcriptional 
factor towards ALAL-1 expression in cultured cell lines. In addition, it is interesting to 
know whether NF-kB expression also correlate with levels of ALAL-1 expression in 
the patient samples.  

As suggested, to experimentally test the biological activity of the NF-kB regulatory 
elements, we cloned the ALAL-1 most proximal genomic sequence (959 bp) containing 
the NF-kB binding motif into a luciferase reporter vector and tested the reporter-gene 
induction with or without TNF-alpha treatment (Suppl.Fig.3E). As control, we also 
transfected cells with a commercially available NF-kB reporter plasmid (pNFkB-luc 
from Clontech). ALAL-1 tested sequence was able to drive transcription of the reporter 
gene following TNF-alpha treatment. The induction observed in this experimental 
setting is of the same magnitude as the observed for the endogenous ALAL- gene in a 
TNF-alpha and p65-dependent manner (Figure 4C and Supplementary Figures 3B). 
We believe that the body of evidence presented, which includes (i) induction of the 
endogenous ALAL-1 upon TNF-alpha treatment (ii) decreased expression upon p65 
knockdown (iii) presence of p65 motifs in ALAL-1 (iv) binding to ALAL-1 locus by 
endogenous p65 upon TNF-alpha treatment detected by ChIP-seq and (iv) induction 
by TNF-alpha of a reporter gene by a putative p65 binding element of ALAL-1, strongly 



support the conclusion that ALAL-1 is transcriptionally controlled by NF-kB. 

As suggested by the Reviewer, we correlated the expression levels of ALAL-1 and NF-
kB (RELA) mRNA in the TCGA LUAD and LUSC datasets observing no correlation in 
either lung tumour types (Reviewer Fig.3). The result is not unexpected since NF-kB 
(RELA) and other members of the family of NF-kB transcription factors are regulated 
predominantly at the post-translation level in the NF-kB signalling pathway. 

  

 

Reviewer Fig.3 
Correlation of ALAL-1 expression with NF-kB (RELA) in TCGA LUAD and LUSC datasets. 
 
4. The authors claim that the specific interaction between ALAL-1 and SART3 is 
crucial for the cellular localization of USP4, which potentially activate USP4's function 
on the NF-kB pathway. This argument is a key mechanistic insight of this manuscript, 
and should be addressed in more detail, as follows: 

  
(4-1)  
Although the authors detected ALAL-1 predominantly in the cytoplasm, it is not still 
clear whether ALAL-1 works in the nucleus or cytoplasm. Does ALAL-1 and SART3 
make a complex mainly in the cytoplasm? In Fig.5B, the authors should perform the 
RIP assay using the cell lysates fractionated into the nucleus and cytoplasm, 
respectively. Also, they should address whether the level of this RNA-protein complex 
increase upon TNF-α. 

(4-2)  
Upon TNF-α-treatment, does the FISH signal of ALAL-1 colocalize with that of HA-
START3 in the cytoplasm? 

To address these comments (4-1 and 4-2) we performed Co-Immuno-FISH 
experiments coupled to confocal microscopy that allow us to evaluate more precisely 



and with high resolution the subcellular co-localization of SART3 and ALAL-1. SART3 
localized both in the nucleus and cytoplasm, as observed by microscopy (Fig.6D and 
western blot (Fig.6E), while ALAL-1 predominantly localized in the cytoplasm, with 
signal significantly increased with TNF treatment, as also previously observed (Fig.4E-
F). Co-Immuno-FISH analysis showed clear localization of SART3 and ALAL-1 in the 
cytoplasm (Fig.6D) while no co-localization was observed in the nucleus. 

Similarly, Immuno-FISH experiments were also performed detecting USP4 and ALAL-
1. USP4 localized both in the nucleus and cytoplasm, although most predominantly in 
the cytoplasm, as observed by microscopy (Fig.6F) and western blot (Fig.6G). Also in 
this case, ALAL-1 predominantly localized in the cytoplasm and its signal increased 
when cells were treated with TNF (Fig.6F). Image analysis showed co-localization of 
USP4 and ALAL-1 in the cytoplasm (Fig.6F). For both SART3 and USP4, the 
cytoplasmic co-localization with ALAL-1 was clearer following TNF treatment (Fig.6D 
and F), suggesting that ALAL-1 co-localize with SART3 or USP4 in the cytoplasm.  
 
(4-3)  
The authors found that the SART3-interaction region is located in the middle region of 
ALAL-1 (Fig. 5D). Accordingly, the authors should create the mutant ALAL-1 which 
does not associate with SART3. Then, (1) they should ask whether overexpression of 
this mutant version of ALAL-1fails to rescue the cellular localization of USP4, using 
the assay shown in Fig. 5F-G. (2) They should ask whether this mutant ALAL-1 
influence the expressions of cytokines. (3) They should also ask whether this mutant 
ALAL- 1 influences the proliferation of lung cancer cell lines (Supplementary Fig.4).  
 
As also pointed by the Reviewer 2 (point 2), we addressed the ability of different 
fragments of ALAL-1 - described in Fig.5D as able to interact with SART3 (fragment 6) 
or not (fragments 4 and 5) in vitro – in modulating the clonogenicity ability of cells. 
While the full-length version of ALAL-1 was able to enhance cell clonogenicity, we did 
not observe any difference in colony formation when the truncated forms of ALAL-1 
were over expressed (Reviewer Fig.1), independently of their ability to bind SART3 in 
vitro. These data suggest that although some fragments of ALAL-1 are able to interact 
with SART3, the interaction per se is not sufficient to recapitulate the function of ALAL-
1. It is possible that other regions of ALAL-1 contribute to the function of the lncRNA 
either by mediating additional molecular interactions and/or influencing the RNA 
structure. As addressed in reply to other points of the Reviewers, we have now added 
more evidences on the physical and functional interaction between ALAL-1 and 
SART3-USP4 that strength our conclusions (Fig.6, Suppl.Fig.5F-H, Suppl.Fig.5M). 

 
(4-4)  
The authors also should make the mutant version of SART3 which cannot associate 
with ALAL-1, and ask whether overexpression of this mutant SART3 affect the cellular 
localization of USP4, using the assay shown in Fig.5G.  
 
As previously reported by others (Park et al., 2016), SART3-USP4 interaction involves 
specific residues contained within the HAT10 and HAT11 repeat domains of SART3 



(D497, M500, W511, Y514, R533) and not even the mutation of all five aminoacids 
was found able to abolish the interaction with USP4. Moreover, SART3 is known to 
play other roles involving interactions with its RNA recognition motifs (RRMs), e.g. it 
has a major role in the recycling phase of the spliceosome cycle by associating with 
U6 and U4/U6 snRNPs (Bell M. et al., 2002), as well as it has been reported to interact 
with RAD18 and Polƞ through RRMs in translesion DNA synthesis (Huang et al., 
2018). Thus, it is expected that blocking ALAL-1 binding by mutating SART3 will result 
in a general RNA binding impairment of SART3 that will eventually affect other 
functions and will not be informative to understand the specific role of ALAL-1. 
 
(4-5)  
Does depletion of ALAL-1 disrupt the SART3-USP4 complex? 

To address this possibility we first modelled the 3D structure of SART3, using the 
structural data described in Park et al. (2016,  Nucleic Acids Research), and observed 
that SART3 binding to USP4 is compatible with RNA binding since the regions 
involved in these interactions are not in close proximity in the 3D space (Reviewer 
Figure 4). Additionally, we performed co-immunoprecipitation of SART3 and USP4 in 
cells depleted or not of ALAL-1 by RNAi (Fig.6A), showing that the KD of ALAL-1 does 
not affect the interaction between SART3 and USP4 and suggesting that the absence 
of ALAL-1 does not impair the protein-protein interaction in bulk. Thus, based on these 
experimental data, subcellular co-localization and structural predictions, the in vivo 
interaction between SART3 and USP4 and ALAL-1 is possible. Taking together all the 
data, we propose that the interaction between SART3 and ALAL-1 regulates the 
subcellular localization of USP4 by promoting its translocation to the nucleus. 
 

 
Reviewer Fig.4 
Whole SART3 3D modelling according to the structural data published by Park et al. (2016,  
Nucleic Acids Research), showing the domains interacting with PRPF3 (green), USP4 (blue), 
Lsm (yellow) and RNA (red). 
 
 



(4-6)  
Upon depletion of ALAL-1, the SART3-USP4 complex does not localize properly 
(Fig.5F). Does this mean that this complex would not exert its deubiquitination ability 
toward the substrates upon depletion of ALAL-1? If so, the authors should show one or 
more substrates (factors involved in the NF-kB pathways) whose poly-(or mono-) 
ubiquitination decreased upon ALAL-1-depletion.  

We thank the reviewer for the experimental suggestion and now include data obtained 
analysing the deubiquitination ability of USP4 in the presence or absence of ALAL-1. 
For this, we selected two previously reported substrates of USP4, PRP3 (Song EJ et 
al., 2010) and TAK1 (Fan YH et al., 2011), and analysed their ubiquitination in the 
presence or absence of ALAL-1. Interestingly, while depletion of ALAL-1 by RNAi 
increased the levels of the ubiquitinated forms of PRP3 (Fig.6C), the amount of 
ubiquitinated TAK1 was reduced (Fig.6B). With the notion that PRP3 and TAK1 are 
USP4 substrates predominantly nuclear and cytoplasmatic respectively, the results 
obtained seem to support our previous data and model that sees ALAL-1 depletion 
causing a higher cytoplasmatic localization of USP4, in turn expected to cause a 
higher deubiquitination of its cytoplasmatic substrate TAK1 and a lower 
deubiquitination of its nuclear substrate PRP3. 

In summary, our data indicate that ALAL-1 is required for the increased nuclear 
localization of USP4 and subsequent increased ubiquitination of its cytoplasmic 
substrate TAK1. Based on our own data and the studies published by other groups, we 
propose that ALAL-1 induces conformational changes in SART3/USP4 that promote 
USP4 translocation, for which importin-α has been shown to be required (Park et al., 
2016). Although structural studies are needed to shed light into the mechanistic details 
of this phenomenon, it is clear that the transcriptional activation of ALAL-1 in response 
to TNFα, and its subsequent association with SART3, allows the coordination between 
these factors to induce an increased nuclear localization of USP4. 

 
5. In Fig.5C, it lacks control experiment using RNase, which can show back ground 
levels of this experiment.  

We respectfully disagree with the reviewer’s suggestion, since we do not believe it will 
be informative. RIP experiment detects RNA, so if we treat the samples with RNase 
the signal (both specific and background) will be strongly reduced, but this won’t give 
any additional information of the background or specificity. In fact, that type of control 
is never used in RIP experiments. On the other hand, an unrelated antibody (such as 
IgG) can give a good idea of the background levels. 

 
6. The authors claim that ALAL-1 is pro-oncogene. It will be nice if the authors can 
show its oncogenic effects of ALAL-1 in mice, by xenograft of ALAL-1 
overexpressing cell lines. 
 
As suggested by the reviewer we analyzed the pro-oncogenic ability of ALAL-1 in vivo 
with xenograft models. For this, we used A549 cells stably overexpressing ALAL-1 and 



by comparing their ability to form tumors in mice with WT or control cells (empty 
vector), we observed a significant increase in tumor volumes in mice injected with 
ALAL-1 OE cells (Suppl.Fig.2T), thus supporting the results obtained by depletion of 
ALAL-1 (Fig.3J and M) and the oncogenic role of the lncRNA. 
 
Specific comments (minor):  
1. The authors should carefully cite appropriate references in the text. On page 10, in 
the last paragraph, ref. #32, 33, 41, 42 and 43 are cited in wrong place. 
  
We have corrected it. The mistake was due to the EndNote Bibliography formatting. 
 
2. On page 10, lines 3 and 5, wrong figure numbers are referred (Supplementary Fig. 
5E, instead of 5C). 

We have corrected it in the text. 
 
3. On page 10, lines 28 and 29, wrong figure numbers are referred (Figure 6A-B).  

We have corrected it in the text. 

4. I could not understand why the agarose gel in Supplementary Fig. 3B (right, "OUT") 
does not show the parental slow-migrating band. If the deletion by CRISPR was 
heterozygous in clones 23 and 24, as the authors described in the fourth paragraph on 
page 7, the clones must contain both the deleted and intact alleles.  
 
Although very weak, a band at the size of the WT allele was visible, shown below in 
the contrast adjusted images of two different gels. Our reasoning is that, due to the 
smaller size of the edited allele, the PCR reaction over this fragment is much more 
efficient than over the wild type, showing a clear bias in the final product.  
 

   
 
Reviewer Fig.5. Contrast adjusted images of the PCR products obtained for the CRISPR clones 
screening. 
 
 
5. There are typos in the Figure legends, as follows.  
- ...de lncRNA PR11..... (Figure 1 G, on page 19, line 16)  
- CAN 623 should be read as CNA623 (Figure 2A, on page 19, line 22).  
- "...in read." should be read as "...in red." (Figure 2A, on page 19, line 23) .  



REFERENCES:	

- "...exon D.... " should be read as "...exon 3..."(Figure 3E, on page 20, line 14)  
- The sentence "...HUVEC cells treated or and treated with... should be corrected. 
(Figure 4A, on page 21, line 1)  
- The sentence "ALAL-1 interacts with regulates key cellular key cellular...." should be 
corrected (Figure 5, on page 21, line 16)  
- "E. Number of cells of... " is incorrectly labeled as "C. Number of cells of.... " (Figure 
6, on page 22, line 11).  
- "...500 bp flanking exon D..." should be read as "...500 bp flanking exon 3..." (in the 
legend fort Supplementary Figure 3A.  

We have corrected the typos in the text. 

 
6. There are possible typos in the Method section, as follows.  
- In the text and the Figure 6 legend, the authors describe that they used A549 cells for 
the cell migration and cytokine production assays (lines 31 and 33 on page 11, and lines 
9 and 11 on page 22 ). Regardless, they describe that they used HCC95 cells, in the 
Method section. They have to correct the discrepancy, for the sake of potential readers.  
 
- In the Immunofluoresence section, the antibodies detecting HA tag (or the endogenous 
SART3?) used for Figure 5F should be described.  

We have corrected the typos in the text and included information on the ab. 
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February 24, 20201st Revision - Editorial Decision

February 24, 2020 

Re: JCB manuscript  #201908078R 

Dr. Maite Huarte 
CIMA 
Pio XII, 55 
Pamplona 31008 
Spain 

Dear Dr. Huarte, 

Thank you for submit t ing your revised manuscript  ent it led "Copy number alterat ions from a lncRNA
perspect ive reveal a regulator of lung cancer immune evasion". We apologize for the extensive
delay in providing you with a decision. 

In any case, the manuscript  has been seen by the original reviewers whose full comments are
appended below. While the reviewers cont inue to be overall posit ive about the work in terms of its
suitability for JCB, some important issues remain. 

You will see that although reviewers #1 and #3 now recommend acceptance, reviewer #2 cont inues
to raise a number of largely substant ive issues that we feel need to be addressed before the paper
will be ready for publicat ion. Below, we list  each of this reviewer's specific comments and provide our
thoughts on how best to address them: 

1) "The authors did not sufficient ly address the role of IKBKB in human cancer and in the processes
that they are studying. The authors cont inue to stress the misleading not ion that their manuscript
is about genet ic alterat ions that "lie in regions of the genome devoid of protein-coding genes"
(Second sentence of Introduct ion) and that they have "ident ified lncRNAs frequent ly lost  or
amplified independent ly of protein-coding genes" (Abstract). Clearly, that  is not the case of ALAL-1,
which is the main focus of this study. The persistent evasion of the fact  that  ALAL-1 is both co-
regulated and co-amplified with its neighboring gene, IKBKB (as stated by the authors in Rebuttal)
is very concerning." 

- We feel that  this point  can be addressed by further clarificat ion and at tempt ing to better frame
your findings without overstat ing them. 

2) "The authors have proposed a model where IKBKB and ALAL-1 funct ion in independent, possibly
parallel, pathways. However, they have not provided support  for this model, which is essent ial to
their study (other than there is one instance of a peak that only contains ALAL-1). If it  turns out
that IKBKB is the oncogene in the locus (and drives locus amplificat ion, increased expression from
the locus, and locus methylat ion), then the impact of their findings would be significant ly diminished,
regardless of what the in vit ro data show." 

- While we agree that this is an interest ing point , we feel that  you have already addressed part  of
this concern by showing that perturbat ion of ALAL-1 does not affect  the expression of IKBKB.
However, this does not completely address the problem of epistasis, raised by the reviewer in the



original round of crit ique. To do this, you should also show that by perturbing IKBKB expression, the
levels of ALAL-1 are not altered. This would provide further support  for your proposed parallel and
independent pathway hypothesis (by excluding the possibility that  ALAL-1 acts downstream of
IKBKB). 

3) "The authors did not perform the full set  of rescue experiment, including in wild-type clones (the
reviewer assumes they used wt clones and not the parental populat ion in these experiments) and
delet ion clones (23+24) as well as in RNAi-t reated samples. Whether or not lncRNAs are funct ional
molecules remains an open quest ion, despite a large number of published works that can be cited,
in part  because many of these publicat ions do not report  reproducible findings. This has led to
increased stringency in the requirements to show a role for "RNA product" (as stated by authors in
Abstract). This manuscript  does not show a convincing role for the RNA product. The rescue
experiments are not a complete set, show in some cases small and in other excessively large
effects, and the data are difficult  to navigate and interpret . In addit ion, RNA FISH images are poor
quality (Figure 4F and G, images are scored at  150 foci per cell). This was a key opportunity for the
authors to provide support  for the validity of ALAL-1 as a funct ional gene." 

- While we see this reviewer's point , we feel that  the CRISPR-based delet ion experiments already
provided adequately address much of this issue. However, this issue of the funct ional meaning of
the interact ion between ALAL1 and SART3 is important to address. Here, we agree that the
provided experiments fall short  of the target in two instances: i) lack of rescue by mutant ALAL-1 is
not shown. This is part icularly relevant for mutants lacking the SATR3 binding domain (as expressly
requested by rev. 2 in the first  round), ii) in point  5 of the first  review, rev. 2 asks: "The authors need
to provide further experimental evidence that the growth and colony format ion phenotypes are
mediated through SART3"; the experiments performed in response to this are not completely
adequate. The authors should direct ly tackle the issue by using ALAL-1 mutants without the
SART3-binding surface". We understand that this might be problemat ic because the SART3
binding surface is only roughly mapped, but this is an issue that requires further efforts. Some of the
results might be already contained in the Fig. 1 for reviewer, at tached to the rebuttal...yet  we could
not understand exact ly what that  figure depicts, since "fragments" not ment ioned in the paper
(fragment 7) are used (or mislabeled). 
Finally, bet ter quality pictures should be provided, as per the reviewer's request. 

4) "The statement of the importance of ALAL-1 in TNF, p53, NF-kB and TGF-b pathways (Abstract)
is a direct  overstatement that has not been shown in any way by the authors (besides GO
analysis). 
The explanat ion provided (in the Rebuttal) for the dual tumor intrinsic and extrinsic roles is not
sufficient  in the absence of direct  experimental evidence." 

- These final two issues can be addressed with changes to the text , toning down your conclusions
somewhat. 

Our general policy is that  papers are considered through only one revision cycle; however, given
that the suggested changes are relat ively minor we are open to one addit ional short  round of
revision. 

Please submit  the final revision within one to two months, along with a cover let ter that  includes a
point  by point  response to the remaining reviewer comments. 

Thank you for this interest ing contribut ion to Journal of Cell Biology. You can contact  me or the



scient ific editor listed below at  the journal office with any quest ions, cellbio@rockefeller.edu or call
(212) 327-8588. 

Sincerely, 

Pier Paolo Di Fiore, MD, PhD 
Senior Editor 
The Journal of Cell Biology 

Tim Spencer, PhD 
Execut ive Editor 
Journal of Cell Biology 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

The authors have adequately responded to my previously raised concerns and provide addit ional
evidence support ing their conclusions as well as clarificat ions. 

Reviewer #2 (Comments to the Authors (Required)): 

While the authors have added a number of experiments, the key concerns with the manuscript
were not addressed. The manuscript  remains rather expansive and does not provide a solid and
reliable contribut ion to the field about the role and significance of ALAL-1. I would recommend
reject ion of the manuscript . 
Below, key points are summarized, in part icular as they relate to statements made by the authors in
the Abstract . 
- The authors did not sufficient ly address the role of IKBKB in human cancer and in the processes
that they are studying. The authors cont inue to stress the misleading not ion that their manuscript
is about genet ic alterat ions that "lie in regions of the genome devoid of protein-coding genes"
(Second sentence of Introduct ion) and that they have "ident ified lncRNAs frequent ly lost  or
amplified independent ly of protein-coding genes" (Abstract). Clearly, that  is not the case of ALAL-1,
which is the main focus of this study. The persistent evasion of the fact  that  ALAL-1 is both co-
regulated and co-amplified with its neighboring gene, IKBKB (as stated by the authors in Rebuttal)
is very concerning. 
- The authors have proposed a model where IKBKB and ALAL-1 funct ion in independent, possibly
parallel, pathways. However, they have not provided support  for this model, which is essent ial to
their study (other than there is one instance of a peak that only contains ALAL-1). If it  turns out
that IKBKB is the oncogene in the locus (and drives locus amplificat ion, increased expression from
the locus, and locus methylat ion), then the impact of their findings would be significant ly diminished,
regardless of what the in vit ro data show. 
- The authors did not perform the full set  of rescue experiment, including in wild-type clones (the
reviewer assumes they used wt clones and not the parental populat ion in these experiments) and
delet ion clones (23+24) as well as in RNAi-t reated samples. Whether or not lncRNAs are funct ional
molecules remains an open quest ion, despite a large number of published works that can be cited,
in part  because many of these publicat ions do not report  reproducible findings. This has led to
increased stringency in the requirements to show a role for "RNA product" (as stated by authors in
Abstract). This manuscript  does not show a convincing role for the RNA product. The rescue



experiments are not a complete set, show in some cases small and in other excessively large
effects, and the data are difficult  to navigate and interpret . In addit ion, RNA FISH images are poor
quality (Figure 4F and G, images are scored at  150 foci per cell). This was a key opportunity for the
authors to provide support  for the validity of ALAL-1 as a funct ional gene. 
- The statement of the importance of ALAL-1 in TNF, p53, NF-kB and TGF-b pathways (Abstract) is
a direct  overstatement that has not been shown in any way by the authors (besides GO analysis). 
- The explanat ion provided (in the Rebuttal) for the dual tumor intrinsic and extrinsic roles is not
sufficient  in the absence of direct  experimental evidence. 

Reviewer #3 (Comments to the Authors (Required)): 

The authors have performed addit ional experiments to address most of the crit iques raised by the
reviewers. They had clarified the concerns, by providing the explanat ions in the rebuttal let ter, and
revising the text  appropriately. 



2nd Revision - Authors' Response to Reviewers: May 8, 2020

Dear Dr. Huarte,  
 
Thank you for submitting your revised manuscript entitled "Copy number alterations from a lncRNA 
perspective reveal a regulator of lung cancer immune evasion". We apologize for the extensive delay in 
providing you with a decision.  
 
In any case, the manuscript has been seen by the original reviewers whose full comments are appended 
below. While the reviewers continue to be overall positive about the work in terms of its suitability for JCB, 
some important issues remain.  
 
You will see that although reviewers #1 and #3 now recommend acceptance, reviewer #2 continues to raise 
a number of largely substantive issues that we feel need to be addressed before the paper will be ready for 
publication. Below, we list each of this reviewer's specific comments and provide our thoughts on how best 
to address them:  
 
1) "The authors did not sufficiently address the role of IKBKB in human cancer and in the processes that 
they are studying. The authors continue to stress the misleading notion that their manuscript is about 
genetic alterations that "lie in regions of the genome devoid of protein-coding genes" (Second sentence of 
Introduction) and that they have "identified lncRNAs frequently lost or amplified independently of protein-
coding genes" (Abstract). Clearly, that is not the case of ALAL-1, which is the main focus of this study. The 
persistent evasion of the fact that ALAL-1 is both co-regulated and co-amplified with its neighboring gene, 
IKBKB (as stated by the authors in Rebuttal) is very concerning."  
 
- We feel that this point can be addressed by further clarification and attempting to better frame your 
findings without overstating them.  
 
ALAL-1 was identified because the consensus focal peak determined by GISTIC algorithm only affected the 
lncRNA (Figure 2). Nevertheless, given the size of amplified genomic regions, we acknowledge (and state in 
the text) that in individual tumours ALAL-1 and IKBKB (as well as other genes from the same chromosomal 
region) may be co-amplified. Nevertheless, we believe that we provide sufficient evidence to show that 
ALAL-1 has inherent pro-oncogenic function.   
Cellular networks are highly complex, and we acknowledge that functional interactions between ALAL-1 
and other co-expressed genes probably exist (including IKBKB and many others). However their 
characterization go beyond the scope of this manuscript.  
We are very careful with the phrasing throughout the manuscript, so we do not overstate our findings. We 
have now removed from the abstract “independently from protein-coding genes”.   
 
 
 2) "The authors have proposed a model where IKBKB and ALAL-1 function in independent, possibly 
parallel, pathways. However, they have not provided support for this model, which is essential to their 
study (other than there is one instance of a peak that only contains ALAL-1). If it turns out that IKBKB is the 
oncogene in the locus (and drives locus amplification, increased expression from the locus, and locus 
methylation), then the impact of their findings would be significantly diminished, regardless of what the in 
vitro data show."  
 
- While we agree that this is an interesting point, we feel that you have already addressed part of this 
concern by showing that perturbation of ALAL-1 does not affect the expression of IKBKB. However, this 
does not completely address the problem of epistasis, raised by the reviewer in the original round of 
critique. To do this, you should also show that by perturbing IKBKB expression, the levels of ALAL-1 are not 
altered. This would provide further support for your proposed parallel and independent pathway 
hypothesis (by excluding the possibility that ALAL-1 acts downstream of IKBKB).  
 
Following the editors’ suggestion, we performed experiments where we deplete cells of ALAL-1 or IKBKB by 
RNAi and measured the levels of either RNAs. As expected, depletion of IKBKB by RNAi reduced the level of 
ALAL-1 (new Supplementary Fig. 4G), in line with the notion that ALAL-1 is a transcriptional target of NF-κB, 
and IKBKB is the kinase that regulates the inhibitor/NF-kB complex. The results are therefore in agreement 



with our other data showing ALAL-1 as a transcriptional target of NF-kB. Indeed, depletion of IKBKB also 
reduced the levels of IL6, well-known target of the NF-kB pathway, but with inherent molecular functions 
independent of IKBKB. However, side by side depletion of ALAL-1 did not reduce the levels of IL6, 
suggesting that although both genes are co-regulated by NF-κB, the effects observed upon ALAL-1 
depletion are not driven by IKBKB, and that the two function independently.  
 
3) "The authors did not perform the full set of rescue experiment, including in wild-type clones (the 
reviewer assumes they used wt clones and not the parental population in these experiments) and deletion 
clones (23+24) as well as in RNAi-treated samples. Whether or not lncRNAs are functional molecules 
remains an open question, despite a large number of published works that can be cited, in part because 
many of these publications do not report reproducible findings. This has led to increased stringency in the 
requirements to show a role for "RNA product" (as stated by authors in Abstract). This manuscript does not 
show a convincing role for the RNA product. The rescue experiments are not a complete set, show in some 
cases small and in other excessively large effects, and the data are difficult to navigate and interpret. In 
addition, RNA FISH images are poor quality (Figure 4F and G, images are scored at 150 foci per cell). This 
was a key opportunity for the authors to provide support for the validity of ALAL-1 as a functional gene."  
 
- While we see this reviewer's point, we feel that the CRISPR-based deletion experiments already provided 
adequately address much of this issue. However, this issue of the functional meaning of the interaction 
between ALAL1 and SART3 is important to address. Here, we agree that the provided experiments fall short 
of the target in two instances: i) lack of rescue by mutant ALAL-1 is not shown. This is particularly relevant 
for mutants lacking the SATR3 binding domain (as expressly requested by rev. 2 in the first round), ii) in 
point 5 of the first review, rev. 2 asks: "The authors need to provide further experimental evidence that the 
growth and colony formation phenotypes are mediated through SART3"; the experiments performed in 
response to this are not completely adequate. The authors should directly tackle the issue by using ALAL-1 
mutants without the SART3-binding surface". We understand that this might be problematic because the 
SART3 binding surface is only roughly mapped, but this is an issue that requires further efforts. Some of the 
results might be already contained in the Fig. 1 for reviewer, attached to the rebuttal...yet we could not 
understand exactly what that figure depicts, since "fragments" not mentioned in the paper (fragment 7) are 
used (or mislabeled).  
Finally, better quality pictures should be provided, as per the reviewer's request.  
 
We have performed new clonogenicity experiments where we transfect HCC95 cells with an empty vector 
as control or a vector containing different ALAL-1 constructs, i.e. a full-length ALAL-1, a non-binding and a 
SART3-binding fragment, fragment #5 and #6 respectively (schematic in Figure 5D). Moreover, cells were 
depleted or not of SART3 by RNAi. The new results are shown in Supplementary Fig. 5D. 
As previously observed with several cell lines (Supplementary Fig. 2K-S), overexpression of ALAL-1 full-
length increased the clonogenic capacity of HCC95 cells (Supplementary Fig. 5D) and interestingly, this 
effect is impaired by depletion of SART3, strengthening our conclusion that colony formation phenotypes 
specific of ALAL-1 overexpression are mediated through SART3. As for the non-binding and SART3-binding 
fragments of ALAL-1 we did not observe any effect in terms of clonogenic capacity independently of their 
ability to bind SART3 in vitro (Supplementary Fig. 5D). We hypothesise that in vivo ALAL-1 truncations are 
not sufficient to induce a phenotype and that additional regions of the lncRNA may be necessary for ALAL-1 
cellular activity. 
 
The RNA FISH images shown in Figure 4F have been replaced for better quality images. Experiments were 
repeated and images acquired with confocal microscopy. 
 
 
4) "The statement of the importance of ALAL-1 in TNF, p53, NF-kB and TGF-b pathways (Abstract) is a direct 
overstatement that has not been shown in any way by the authors (besides GO analysis).  
The explanation provided (in the Rebuttal) for the dual tumor intrinsic and extrinsic roles is not sufficient in 
the absence of direct experimental evidence."  
 
- These final two issues can be addressed with changes to the text, toning down your conclusions 



somewhat.  
 
We have rephrased the sentence in the abstract to: “regulating the subcellular localization of the protein 
deubiquitinase USP4 and in turn, its function in the cell”. 
 
Our general policy is that papers are considered through only one revision cycle; however, given that the 
suggested changes are relatively minor we are open to one additional short round of revision.  
 
Please submit the final revision within one to two months, along with a cover letter that includes a point by 
point response to the remaining reviewer comments.  
 
Thank you for this interesting contribution to Journal of Cell Biology. You can contact me or the scientific 
editor listed below at the journal office with any questions, cellbio@rockefeller.edu or call (212) 327-8588.  
 
Sincerely,  
 
Pier Paolo Di Fiore, MD, PhD  
Senior Editor  
The Journal of Cell Biology  
 
Tim Spencer, PhD  
Executive Editor  
Journal of Cell Biology  
 
---------------------------------------------------------------------------  
 
Reviewer #1 (Comments to the Authors (Required)):  
 
The authors have adequately responded to my previously raised concerns and provide additional evidence 
supporting their conclusions as well as clarifications.  
 
 
Reviewer #2 (Comments to the Authors (Required)):  
 
While the authors have added a number of experiments, the key concerns with the manuscript were not 
addressed. The manuscript remains rather expansive and does not provide a solid and reliable contribution 
to the field about the role and significance of ALAL-1. I would recommend rejection of the manuscript.  
Below, key points are summarized, in particular as they relate to statements made by the authors in the 
Abstract.  
- The authors did not sufficiently address the role of IKBKB in human cancer and in the processes that they 
are studying. The authors continue to stress the misleading notion that their manuscript is about genetic 
alterations that "lie in regions of the genome devoid of protein-coding genes" (Second sentence of 
Introduction) and that they have "identified lncRNAs frequently lost or amplified independently of protein-
coding genes" (Abstract). Clearly, that is not the case of ALAL-1, which is the main focus of this study. The 
persistent evasion of the fact that ALAL-1 is both co-regulated and co-amplified with its neighboring gene, 
IKBKB (as stated by the authors in Rebuttal) is very concerning.  
- The authors have proposed a model where IKBKB and ALAL-1 function in independent, possibly parallel, 
pathways. However, they have not provided support for this model, which is essential to their study (other 
than there is one instance of a peak that only contains ALAL-1). If it turns out that IKBKB is the oncogene in 
the locus (and drives locus amplification, increased expression from the locus, and locus methylation), then 
the impact of their findings would be significantly diminished, regardless of what the in vitro data show.  
- The authors did not perform the full set of rescue experiment, including in wild-type clones (the reviewer 
assumes they used wt clones and not the parental population in these experiments) and deletion clones 
(23+24) as well as in RNAi-treated samples. Whether or not lncRNAs are functional molecules remains an 
open question, despite a large number of published works that can be cited, in part because many of these 
publications do not report reproducible findings. This has led to increased stringency in the requirements to 
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show a role for "RNA product" (as stated by authors in Abstract). This manuscript does not show a 
convincing role for the RNA product. The rescue experiments are not a complete set, show in some cases 
small and in other excessively large effects, and the data are difficult to navigate and interpret. In addition, 
RNA FISH images are poor quality (Figure 4F and G, images are scored at 150 foci per cell). This was a key 
opportunity for the authors to provide support for the validity of ALAL-1 as a functional gene.  
- The statement of the importance of ALAL-1 in TNF, p53, NF-kB and TGF-b pathways (Abstract) is a direct 
overstatement that has not been shown in any way by the authors (besides GO analysis).  
- The explanation provided (in the Rebuttal) for the dual tumor intrinsic and extrinsic roles is not sufficient 
in the absence of direct experimental evidence.  
 
 

Reviewer #3 (Comments to the Authors (Required)):  

 

The authors have performed additional experiments to address most of the critiques raised by the 

reviewers. They had clarified the concerns, by providing the explanations in the rebuttal letter, and revising 

the text appropriately. 



May 20, 20202nd Revision - Editorial Decision

May 20, 2020 

RE: JCB Manuscript  #201908078RR 

Dr. Maite Huarte 
CIMA 
Pio XII, 55 
Pamplona 31008 
Spain 

Dear Dr. Huarte: 

Thank you for submit t ing your revised manuscript  ent it led "The analysis of copy number alterat ions
from a lncRNA perspect ive reveal a regulator of lung cancer immune evasion". We have now
assessed your revised paper and we would be happy to publish your paper in JCB pending some
final revisions to both the content and in order to meet our formatt ing guidelines (see details
below). 

There are two main issues that will need to be addressed in the final revision. 
First , regarding your statement: 
"Of note, ALAL-1 is localized upstream of IKBKB, known NF-dB target gene (Supplementary Fig.
4A). While IKBKB is co-amplified with ALAL-1 in some tumors, due to their genomic proximity
(Supplementary Fig. 4B), we did not observe any effect  on IKBKB expression upon ALAL-1
truncat ion by CRISPR nor by sienna knockdown (Supplementary Fig. 4C-F). Deplet ion of IKBKB by
RNAi reduced instead the level of ALAL-1 (Supplementary Fig. 4G), in line with the not ion that
ALAL-1 is a t ranscript ional target of NF-κB. These data suggest that , although both genes are
coregulated by NF-κB, the effects observed upon ALAL-1 deplet ion are not driven by IKBKB,
indicat ing that ALAL-1 funct ions independent ly of IKBKB". 

Based on the shown experiments, we do not feel that  you can fairly conclude that "ALAL-1
funct ions independent ly of IKBKB". The data show a complex network of reciprocal interact ions
between the components of the pathway. It  is likely that  you may be referring to the fact  that  if one
looks at  the circuit ry from the cancer perspect ive, the select ive advantage conferred by ALAL-1 is
independent of IKBKB. On this we agree. However, as present ly formulated, the sentence has
"physiological" implicat ions about the circuit ry that  are unwarranted. Thus, you will need to modify
your conclusions to make it  clear that  you are not drawing conclusions about the physiological
working of the circuit ry but only on its impact on cancer phenotypes. 

Next, in the discussion you state: 
"Although this strategy may result  in the loss of lncRNAs that act  in coordinat ion with other gene
loci, it  led us to ident ify ALAL-1, a lncRNA with bona-fide oncogenic features." 

This is a bit  awkward. A gene is either a bona-fide oncogene or it  is not. We do not think that this
manuscript  is sufficient  to establish ALAL-1 as a bona-fide oncogene. However it  is sufficient  to say
that it  displays oncogenic features. Thus, the word "bona-fide" should be removed. 

**Be sure to include a rebuttal with your final revision which illustrates how you addressed these



points.** 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. MANUSCRIPT ORGANIZATION AND FORMATTING: 

Full guidelines are available on our Instruct ions for Authors page, ht tp://jcb.rupress.org/submission-
guidelines#revised. **Submission of a paper that does not conform to JCB guidelines will delay the
acceptance of your manuscript .** 

1) Text limits: Character count for Art icles and Tools is < 40,000, not including spaces. Count
includes t it le page, abstract , introduct ion, results, discussion, and acknowledgments. Count does
not include materials and methods, figure legends, references, tables, or supplemental legends. You
are current ly below this limit  but  please bear it  in mind when revising. 

2) Figure formatt ing: Scale bars must be present on all microscopy images, including inset
magnificat ions. Therefore, you will need to add scale bars to the images in figures 4F,5F, 6D, and 6F.
Molecular weight or nucleic acid size markers must be included on all gel electrophoresis, including
cropped images. Please add these markers to the gels/blots in figures 4B, 5B, 5D, 6A, 6B, 6C, 6E, 6G,
S2B, S5J, and S5K. 

3) Stat ist ical analysis: Error bars on graphic representat ions of numerical data must be clearly
described in the figure legend. The number of independent data points (n) represented in a graph
must be indicated in the legend. Stat ist ical methods should be explained in full in the materials and
methods. For figures present ing pooled data the stat ist ical measure should be defined in the figure
legends. Please also be sure to indicate the stat ist ical tests used in each of your experiments (both
in the figure legend itself and in a separate methods sect ion) as well as the parameters of the test
(for example, if you ran a t -test , please indicate if it  was one- or two-sided, etc.). Also, if you used
parametric tests, please indicate if the data distribut ion was tested for normality (and if so, how). If
not , you must state something to the effect  that  "Data distribut ion was assumed to be normal but
this was not formally tested." 

4) Tit le: The t it le should be concise but accessible to a general readership. 
While your current t it le will be appreciated by the specialists, we do not feel that  it  will be accessible
to a broader cell biology audience. Therefore, please change your t it le to the following: "Analysis of
copy number alterat ions reveal the lncRNA ALAL-1 as a regulator of lung cancer immune evasion" 

5) Materials and methods: Should be comprehensive and not simply reference a previous
publicat ion for details on how an experiment was performed. Please provide full descript ions (at
least  in brief) in the text  for readers who may not have access to referenced manuscripts. The text
should not refer to methods "...as previously described." 
Please also note that the materials and methods should be included in the main text  and not in the
supplement. 

6) Please be sure to provide the sequences for all of your primers/oligos and RNAi constructs in the
materials and methods. You must also indicate in the methods the source, species, and catalog
numbers (where appropriate) for all of your ant ibodies. Please note that we cannot accommodate
tables in the methods sect ion. Therefore, we recommend that you either list  your
primers/sgRNAs/siRNAs in sentence form or make them into separate supplementary tables and



refer to them in the methods. 

7) Microscope image acquisit ion: The following informat ion must be provided about the acquisit ion
and processing of images: 
a. Make and model of microscope 
b. Type, magnificat ion, and numerical aperture of the object ive lenses 
c. Temperature 
d. imaging medium 
e. Fluorochromes 
f. Camera make and model 
g. Acquisit ion software 
h. Any software used for image processing subsequent to data acquisit ion. Please include details
and types of operat ions involved (e.g., type of deconvolut ion, 3D reconst itut ions, surface or volume
rendering, gamma adjustments, etc.). 

8) References: There is no limit  to the number of references cited in a manuscript . References
should be cited parenthet ically in the text  by author and year of publicat ion. Abbreviate the names
of journals according to PubMed. 
**Note, however, that  we do not allow a separate reference sect ion in the supplementary materials.
Therefore, you must remove the reference list  at  the end of your methods sect ion and incorporate
any non-duplicated references into the main reference list .** 

9) Supplemental materials: There are strict  limits on the allowable amount of supplemental data.
Art icles/Tools may have up to 5 supplemental figures. At the moment, you are below this limit  but
please bear it  in mind when revising. 
Please also note that tables, like figures, should be provided as individual, editable files. A summary
of all supplemental material should appear at  the end of the Materials and methods sect ion. 

10) Conflict  of interest  statement: JCB requires inclusion of a statement in the acknowledgements
regarding compet ing financial interests. If no compet ing financial interests exist , please include the
following statement: "The authors declare no compet ing financial interests." If compet ing interests
are declared, please follow your statement of these compet ing interests with the following
statement: "The authors declare no further compet ing financial interests." 

11) A separate author contribut ion sect ion is required following the Acknowledgments in all
research manuscripts. All authors should be ment ioned and designated by their first  and middle
init ials and full surnames. We encourage use of the CRediT nomenclature (ht tps://casrai.org/credit /). 

12) ORCID IDs: ORCID IDs are unique ident ifiers allowing researchers to create a record of their
various scholarly contribut ions in a single place. At resubmission of your final files, please consider
providing an ORCID ID for as many contribut ing authors as possible. 

B. FINAL FILES: 

Please upload the following materials to our online submission system. These items are required
prior to acceptance. If you have any quest ions, contact  JCB's Managing Editor, Lindsey Hollander
(lhollander@rockefeller.edu). 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 



-- High-resolut ion figure and video files: See our detailed guidelines for preparing your product ion-
ready images, ht tp://jcb.rupress.org/fig-vid-guidelines. 

-- Cover images: If you have any striking images related to this story, we would be happy to
consider them for inclusion on the journal cover. Submit ted images may also be chosen for
highlight ing on the journal table of contents or JCB homepage carousel. Images should be uploaded
as TIFF or EPS files and must be at  least  300 dpi resolut ion. 

**It  is JCB policy that if requested, original data images must be made available to the editors.
Failure to provide original images upon request will result  in unavoidable delays in publicat ion.
Please ensure that you have access to all original data images prior to final submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements before choosing the appropriate license.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. If complicat ions arising from measures taken to
prevent the spread of COVID-19 will prevent you from meet ing this deadline (e.g. if you cannot
retrieve necessary files from your laboratory, etc.), please let  us know and we can work with you to
determine a suitable revision period. 

Please contact  the journal office with any quest ions, cellbio@rockefeller.edu or call (212) 327-8588. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Journal of
Cell Biology. 

Sincerely, 

Pier Paolo Di Fiore, MD, PhD 
Senior Editor 
The Journal of Cell Biology 

Tim Spencer, PhD 
Execut ive Editor 
Journal of Cell Biology 
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3rd Revision - Authors' Response to Reviewers: May 25, 2020

Dear Dr. Huarte:  

 

Thank you for submitting your revised manuscript entitled "The analysis of copy number alterations from a 

lncRNA perspective reveal a regulator of lung cancer immune evasion". We have now assessed your revised 

paper and we would be happy to publish your paper in JCB pending some final revisions to both the 

content and in order to meet our formatting guidelines (see details below).  

 

There are two main issues that will need to be addressed in the final revision.  

First, regarding your statement:  

"Of note, ALAL-1 is localized upstream of IKBKB, known NF-dB target gene (Supplementary Fig. 4A). While 

IKBKB is co-amplified with ALAL-1 in some tumors, due to their genomic proximity (Supplementary Fig. 4B), 

we did not observe any effect on IKBKB expression upon ALAL-1 truncation by CRISPR nor by sienna 

knockdown (Supplementary Fig. 4C-F). Depletion of IKBKB by RNAi reduced instead the level of ALAL-1 

(Supplementary Fig. 4G), in line with the notion that ALAL-1 is a transcriptional target of NF-κB. These data 

suggest that, although both genes are coregulated by NF-κB, the effects observed upon ALAL-1 depletion 

are not driven by IKBKB, indicating that ALAL-1 functions independently of IKBKB".  

 

Based on the shown experiments, we do not feel that you can fairly conclude that "ALAL-1 functions 

independently of IKBKB". The data show a complex network of reciprocal interactions between the 

components of the pathway. It is likely that you may be referring to the fact that if one looks at the circuitry 

from the cancer perspective, the selective advantage conferred by ALAL-1 is independent of IKBKB. On this 

we agree. However, as presently formulated, the sentence has "physiological" implications about the 

circuitry that are unwarranted. Thus, you will need to modify your conclusions to make it clear that you are 

not drawing conclusions about the physiological working of the circuitry but only on its impact on cancer 

phenotypes. 

CHANGED TO “…These data suggest that, although both genes are co-regulated by NF-κB, at least the 

effects observed on cancer phenotypes upon ALAL-1 depletion are not driven by IKBKB.” 

 

Next, in the discussion you state:  

"Although this strategy may result in the loss of lncRNAs that act in coordination with other gene loci, it led 

us to identify ALAL-1, a lncRNA with bona-fide oncogenic features."  

 

This is a bit awkward. A gene is either a bona-fide oncogene or it is not. We do not think that this 

manuscript is sufficient to establish ALAL-1 as a bona-fide oncogene. However it is sufficient to say that it 

displays oncogenic features. Thus, the word "bona-fide" should be removed. 

CHANGED TO “Although this strategy may result in the loss of lncRNAs that act in coordination with other 

gene loci, it led us to identify ALAL-1, as a lncRNA with oncogenic features.” 

 

**Be sure to include a rebuttal with your final revision which illustrates how you addressed these points.** 
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