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A. All five male BALB/c nu/nu mice in the XXXX group showed transplanted
tumors after 28 days. B. Three mice of five in XXXX group showed small
tumor after 28 days. C. The average tumor weight in XXXX group was
significantly lighter than that in XXXX group (*P<0.05). D. The increase of
xenografted tumor volumes in nude mice of the XXXX group was obviously
slowed down comparing with the XXXX group (*P<0.05).

All animal experiments entirely obeyed the National Animal Care and Ethics Institution.
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Reviewer reparts:

Reviewer #1:

1. Mistastasis is the establishing of a secondarf malignanc at a distant site, distinct
fram the tsswe of arigin. Establishing metastases is a complex process invclving mnnf
distinct aspects, such as EMT, loss of cellcell interactions, motilitf, directed
mawement, invasion, survival in hostle microenvironment =tc. This paper looks at
directed matilitf and invasion through a ECM-Jike marrix {although zee point 2), this is
not metastasis, but just two aspects that a involeed in metastasis. This needs to be
made clearer in the tthe and main text.

Response: It is revised to "migration and invasion” now.

2. 48 hrs iz a verf long time for a tranzwel azzaf, the gradient created bf' 10% FCS
addition iz no longar meazurable within 24 hrs. In addition, anf =xpesiment lasting

longer than 24 must take profferation into account, espaciallf when dealing with
malecules which have been alreadf characterizad as being invclved in profiferation
(acknowlzdged in manuscript). It is possible that perceived differences in direcied
malilhf and invasion are the result of dfferences in proliferation. The profferation rate
of pancreatic cancer cell ines is being debaied, but Panc-1 has been described as
having a doubling tme of 28 hrs [while originallf 62 hes whers suggesied). Call lines
have baen characterized, for =xample, bf Deer 22 al, 2000 in Pancreas - a reference 5. Discussion

which shculd be included in the manuscrpt [dizclosure: not the authar of thiz The over=xprassion of mif-21 bff miR-21 significantf” - something went wrang here.
publication, not affiiated with anfone wha is the author and 2= far as | know never met Amsponse: This is revised.

anf of tham). 3. Conclusion

The authors need to shaw that after 48 hrs the same about of czlls is presentinthe  via sponging miR-21.” - that wasn't shown in this paper!

populations compared [Le. na differences in growth rmat= or spontanecus apoptosis A=sponse: These are revised,

have cocued to explain diferences in invasion/directed matilitf). 7. Figures

Response: The reference is cited now. It's verf impartant e consider the proliferation  =ig 24 whi calf look at two cell Enes? Lf'sates shauld be thers from Fig 1A

af cells that might influent the migration resuits. However, the proliferation of the: msponse: The lfzates wers parformed.

mmigrat=d cells could be disreganded at 24 h. Wi remaved the cels in the upper surface

of the membrane, and then co-continued to cutture the cells on the lower surface for 2459 3 B versus C, the relative expression of PTEN in CT and pEX CASCZ (pEX

h. Mo significant increazes in cell number were abserved. In this manuscript, we make ZASC24mimics NC) differs between B and © more than two-fold. That does natinspine
a description in the Matzrial and methads s=ction naw. sanfidance in the reliabilitf of the densiometric analfsis and might be worth
ammenting on.

A=sponse: The prot=in lcading concentration is different for Fig.3B and Fig.3C. These
are described now.

Tt not changed the lucfaraze activitf. These rezulis suggested that mif-21 was a
direct target of CASCE. MiR-21 mimics significantf increased the mifl-21 lewels in pEX
2ASC2 transfectsd PANC-1 calls [P<0.01, Figure 20)." - this bit iz suddenlf verf
echnical and cannct be understood without reading the: Material and methods section,
wvising it would help the reader.

i=sponse:; These are revised.

3. 1.26 pages long discussion spends 025 pages discussion the findings of Yu etal,,
2017 {refemence 9) and ancther 0.26 pages restating information given i the
Introduction. Putting the nesults into context, discussion the limitations as well as the
relevance of their own findings should be the main focus of thiz section.

Response: The discussion is revisad.

“ig &: pEX+MNC and pEX CASC2+PTEN shRNA are not significantlfl diferent? As thef'
ook it, clariffing it with a bar and N.5. might help the reader.

Amsponza: s significantf differert The Sgure was comectad mow.

Minor concems:
1. Abstract 3. General remaris

"The mechanizm of pancreatic cancer metastasiz remains unclear.” - that's not true, 2 hers are a few tfpos, word repeats and inelegant phrases in the manuscript. A native
ot iz known abaut the underlfing molecular mechanizms of metastasis! peaking aditar might halp bf reading over it ance or twice.

“CASC2 exhibiing as a tumour suppressorin pancreatic cancer cells to” functions notissponsa: The English is revised bff Mabure Research Editing Service

=xhibiting “itp-libit i INRES-HS).

Response: These are revised.

Aeviewer $2:

Zirst of all, language ediing is stonglf recommended, especallf regarding grammar
singular, plural; use of definite and indefinite articles, use of tenses, adverbs and
srepositions, and, hers and thene, wording). A= soon as the language in this
Tarusoipt has been edited, it should be much easier and more pleasant to read.
Response: The English is revised h'f Mature Research Editing Service

2. Introduction:

“In recent fears, itz incidence has been increasing fear bf fear” - annuallf is baster
manfzurhff:ur. this and several other statements lack referencing

“In recent f:m. with the development of malecular hiulogf.ihe studf of wmors has
been despened o the level of genes” - hardlf in necent fears, first Oncogenes wers

discovered in the 1970: ‘ttpalibit i INRES-HS).
“cancer-specific genes” - mast gEnes ane not cancer-specific, their expression might
be, the mutations found might be, but cancer-specific genes like Ber-Abl are rare. wajor

InCAMASMRNANMIRNA eic ane spelled in different wafs throughout the manuzcrigt, | Fig. 2 0 - F show and compare (pEX+mimics NC), (pEX CASCZ +mimics NC), and
sametimes with a space sometimes without, sometimes capitalised sometimes not.  pEX CASC24miR-21 mimics). How would the combined transfection with pEX and just
"Cancer susceptibiif candidass 2 [CASCD) is a recendy discovered” - 2004 not recent niR-21 mimics (pEX+miR-21 mimics) affect migration and invasion? This is ancther,
“metastaziz of gioma cellz” - Glioma varf rarelf metastaszes (~1.2% of all casas), it izeerf valuable control experiment and should be added, because it (i) would show to
however highlf invasive which iz mf paint in the major concams saction. what sxtent mif-21 contributes to cell migration and invasion and (i) might help the

2017, a DOl number or page numbers: are missing). it might help to design a nice
figure, a scheme, that shows a chain of events ora regnlmrfs\'\gnaling network
inchuding the findings: of the present and previous studies (also the above-menticned
paper bf Yu et al} and to develop the discussion along this scheme. Differant colors
could be used to differentiate between clear findings and known int=ractions among
RMNAs and between RNAs and signaling pnhnfs an the one, and highlf probable, f:t
unknown and therefore bf pothetical int=ractions on the other hand. This could help 1o
siructure the discussicn and fo integrats facts, findings and phenomena observed in
the pres=nt studf, 2= wel as hf pothetical ideas being the basis or motivation for future
studies.

Response: The discussion is rewritben.

3.Cell migration and invasion/Meshods: "After 46 h, the cells on the lower surface were
fxED with 4% paraformaldzhyde after removal of the calls not migrated or invaded by
2 caticn swab..... and counted under the microscopE”™. The authors show and refer to
the lower zidefz] of the filtzr(z], but do net include the cellz that =nd up on the bottam
of the well after crossing the Matrigel andior the membrane. As scon as a
parametericondition afiects migraton and imvasion itis patertiallf able to affect
adhesion as wel. Consaguantf, calls that made i thrcugh the pore might show
differences in adhasiveness depanding on the sxperimantal condifoninectorFMA.
When l=ss adhesive, thef would move across the pore and maf then drop to the
bottom. When mare adhesive thef remain “stuck” to the lower side of the filter
mzmbrane. Including the czlls that dropped to the: ground will give the correct number
of migratingfinvading cellz and could even provide information about the grads of
adhesivensss at different condigons.

Response: The cells that drop to the bottom can be negligible, so we didn’t calculated
it

4 Figs. 1 C,0: 2 £F; 4 AB: A scientificallf scund micrograph, photograph or imags
requires a scale bar or amap scale, or at least the magnification needs o ke
mentioned in the figure l=gend.

Response: The scale bar is addad now.

Minor:
1.Ther= is a confusionfinconsistency with the p-values in the figure legends, the text
hodf. and figures themsehves: Figure legend 1 A- p<0L06. Two asterishs represent
5=0.01. In Results, first paragraph, | 42, it inde=d safs p<0.01. The =nd of figune
legend 2 reads: ~P<0.05; ~P<0.01; ~"P<0.001." | cannct find a diagram with onif cne
asterisk. Figure legend 3 ends: "P<0.01, but the diagrams are labeled with ™
{p=0.001).
Response: ™"p<0.06 in Figure legend 1A is revised to ™P<0.01.

"P<0.05 in Figure Z2E and F.

""P=0.01in Figurs 3 is revised to = P=0.001"

2 The numercus Hlpas, ermors and sfntax emoes: (far toa manf to be listed) should be
climinated bf languags =diting.

R=sponse: The English is revised bf Mature Research Editing Service

(ttp-/ibit fINRES HS).

“Metastasis and other refated genes” - metasiasis is not a gene, the sentence i authars to rephrase Il 26-31 in the abstract "MiR-21 was a direct target of CACS2.
undlear, The overexpression of mif-21 significantf abokshed the anti.mestastasis efects of
“In addition, resveratrol could induce apoptosis of pancreatic cancer cells bf inhibitng SASC2 in PANC-1 cells”. Do mifl-21 and CASCE interact directif'? In how far does the
miF-21 sbservation that overexpression of miR-21 abolishes the ant-metastatic effects of
211" - relevance of thiz sentence should be =xpanded on. ZASC2 allow for the conclusion that miR-21 is a diract tanget of CASCZ?

Rmsponsa: These ars reviced. Fzzponse: Now, the miR-21 levels in groups including pEX: mimics NC, pEX+mimics
Unclear whf the authors didn't also lock at miR-19H367181a. NG, pEX+mif-21 mimics, pEX CASCZ#mimics NC, pEX CASCZ+miRl-21 mimics were
Response: This studf is focused on miR-Z1. shown. The migration and invasion in groups including pEX+mimics NC, pEX+mif-21
3. Material and methods mimics, pEX CASC2+mimics NC, pEX CASCZ+miR-Z1 mimics were shown.

The section on czll migration and invasion is verf brisf. The data showed that MiR-21 mimics significant promoted migration and invasion,

4 Results and alzo significantf reverzed the antimigration and anfiinwasicn of CAZCE in PANC.

Raviewer #3:

1, Abstract needs 1o b= rewrite 2o as 1o cleadf summarze the main stuff of s saorf.
Re=sponse: This is revised,

2, |z it possible that the author could do zome animal work to make sure in vive CASCY
inhibits the growth of creatic cancer

Response: This will be studied in the future. The Emitation is also describead in the mai
et

3, Make sure mif-21 is also invohred in CASC@-regulatad pancreasc tumce growth in
wivo if it ks not hard for the authors o perform.

Response: The in vivo studies will be studied in the fubure.

"CASC2 is low expressed in” - Expression of CASC2 is low | zzllz, suggesting overexprezzion of mif-21 significantyf sbolizhed the anti-
“including CAPAN-1, BxPC-3, JFI0E, PANC-1 and SW1330 and human normal netastasis of CASCZ in PANC-1 cells.

pancreatic HPDEG-CT™ - technicallf it is not including if all members of a group are

menticnad 1.The discussion should be mone substantial and elaborate. One third of the: discussion
“In addition, cotransfection of mif-21 mimics and CASCZ.wt significantf decreazed  first page of the discussion, L 40, through second page of the discussion, 1. 15,

the luciferase actwitf (P<0.001, Figure 2C), but cotransfacton of miR-Z1 and CASCZ mprezents just a renarration” of the results of referance [9] (Yu =t al, J Cell Bicchem

Reviewer #4:

Qualhf of Englizh language: The manuscript neads to be edited for Englizh language
before publication.

Response: English is revisad bf Nature Research Ediing Service (hnp:n’.fhi‘r_lfINRES-
HE].

Additional comments: In the abstract the authors mention that cverexpression of
CASC2 significantf induced expression of mif-21 but the results suggest that CASC2
downmegulates mifi-21. So the abstract has 1 be correcied as itis completelf apposits
aof the resulis described.

Response: This mistake iz comectzd now. "CACSZ overexpres sion inhibitad migration
and imvasicn of PAN.1 cells, and signifcantlf inhibited expression of mift-21 and
PTEN"

Feviewer $35:

1. Abstract needs io be rewniie 0 as o |:|-|=m"l'fl summarze the main stuff of e s-'u:ff.
Response: This is revised.

2. Iz it possible that the author could de some animal work to make sure in vive IR
inhibits the growth of pancoreatc cancer

Response: This wil be studied in the future. The mitaton is also described in the main
fiexi

3. Make sure miﬁ-. is also inwoboed in -E-rbguluted pancreatc tummor growth in
wiva if it is not hard for the authors 1o perform.

Response: The in vivo studies will be studied in the future.



It has become standard to use a mouse model in almost any cancer paper.
(personal experience a journal with Impact Factor 2+ asked for mouse data)
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Example provided by Dr Ott for the sake of this discussion

Review Article
Lost in translation: animal models and clinical trials in
cancer treatment

Isabella WY Mak?, Nathan Evaniew?, Michelle Ghert*?
!Department of Surgery, McMaster University, Hamilton, Ontario, Canada; “Juravinski Cancer Centre, Hamilton
Health Sciences, Hamilton, Ontario, Canada

Received December 20, 2013; Accepted December 5, 2013; Epub January 15, 2014; Published January 30, 2014

Indeed,
animal studies seem to overestimate by about
30% the likelihood that a treatment will be
effective because negative results are often
unpublished [9]. Similarly, little more than a
third of highly cited animal research is tested
later in human trials [10]. Of the one-third that
enter into clinical trials, as little as 8% of drugs
pass Phase | successfully [11].



Point 1: Agree, negative data should be more accessible for the research community.

Point 2: Misleading.
An Uphill Battle Imagine leading an expedition where every step is more difficult than the last... A BrightFocus™

Foundation

The long journey begins in the lab, where scientists spend years testing thousands of ideas. Next, crossing the so-called “Funding Valley of Death” requires the resources and Cure in Mind. Cure in Sight.

time needed to complete clinical trials, testing safety and effectiveness among what could end up being thousands of volunteers. At the end of this steep financial and
scientific climb: Food and Drug Administration approval for a new treatment. Ultimately, it may have taken up to 15 years and more than $1 billion to bring this treatment
to the market.

3 to 6 years
Basic Research/Drug Discovery Pre-Clinical/Translational Clinical Trials FDA Review
5,000-10,000 Potential Treatments' 250 Potential Treatments 5 Potential Treatments One? Approved Treatment!
Phase 1 Phase 2 A Phase 3 ~
V s s ¥ = p = ¥ =

By the end
of the expedition,
you may have spent up to
15 years and more than
$1 billion to bring one product
to the market.

For more information, visit:
brightfocus.org/clinicaltrials

"Funding Valley of Death"

100-500 1,000-5,000
volunteers volunteers

epeky xa|y AquBisaq ‘€107 UoRepUNOy , SOAYGUR O

* Although we are using the word “treatment,” clinical trials also involve medical research studies in which people participate as volunteers to test new methods of prevention, screening, and diagnosis of disease.

2 After approval, the product is manufactured for sale on the market, and the process enters Phase 4 (Post-Marketing Monitoring/Clinical Trials). At this point, the FDA monitors for public safety and adverse events, and the sponsor company may begin Phase 4 Clinical
Trials to obtain information about long-term effects or to test the product in special patient populations.

3 The “Funding Valley of Death” is the financial challenge many promising face in having th y to be ly tested in a clinical trial. In many cases, further financial support or partnerships are necessary to proceed.

The cost of bringing a drug to market depends on a number of variables, but could be more than $1 billion, including approximately $50-840 million for Basic Research/Drug Development and Pre-Clinical/Translational research, and approximately $50-970 million to
complete all three Phases of the Clinical Trials.



Point 1: Agree, negative data should be more accessible for the research community.
Point 2: Misleading.

Point 3: [11] Innovation or Stagnation: Challenge and Op-
portunity on the Critical Path to New Medical
Products. In: Food and Drug Administration:
LI.S. Department of Health and Human Servic-
es; 2004.

Ten year-old non-peer reviewed strategy paper. How can 1 be true and 3?
Paper ignores that cited strategy document actually offers improvement options

So, am | saying there is no problem?



What'’s the point of your model?
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Tumar Valume

A tumour is considered to be lethal (depending on location and several other factors, such as hormonal secretion) if it
reaches a weight of approximately 1 kg, or 10(12) cells, although alternative numbers given suggest a maximum of 10(13)
cells.

Critical Reviews™ in Oncogenesis 21(3-4). 253-267 (2016)

Cell Death Induction in Cancer Therapy—
Past, Present, and Future
Lisa Nonnenmacher,®” Sebastian Hasslacher,® Julia Zimmermann,* Georg Karpel-Massler," ¢

Katia La Ferla-Bruhl,® Sara E. Barry,® Timo Burster,c Markus D. Siegelin,® Oliver Brihl ¢
Marc-Eric Halatsch,® Klaus-Michael Debatin,? & Mike-Andrew Westhoffa”



What'’s the point of your model?

The Blood Brain Barrier

Normal Blood Vessels vs. . Brain Blood Vessels

Glioblastoma (GB) overview

* Most common and aggressive
primary brain tumor in adults
 Diffuse and highly invasive growth pattern
* Median patient overall survival: 14.6 months

e Standard therapy consists of
* Maximal safe surgical resection
* Radiochemotherapy
* Chemotherapy (temozolomide)




Clin Cancer Res 2005;11(10) Mavy 15,.2005

Proteins and Protein Pattern Differences between Glioma Cell Lines
and Glioblastoma Multiforme

Timothy W. Vogel,' Zhengping Zhuang," Jie Li,' Hiroaki Okamoto,' Makoto Furuta,'? Youn-Soo Lee,"?
Weifen Zeng,"""5 Edward H. Oldfield,' Alexander O. Vortmeyer,' and Robert J. Weil®

9959 24 Dd

Published OnlineFirst January 9, 2008; DOI:10.1158/1541-7786 MCR-07-0280
Genomic Changes and Gene Expression Profiles
Reveal That Established Glioma Cell Lines
Are Poorly Representative of Primary
Human Gliomas
Aiguo Li,1 Jennifer Walling,! Yuri Kotliarov,! Angela Center,’ Mary Ellen Steed,’

Susie J. Ahn,! Mark Rosenblum,?2 Tom Mikkelsen,? Jean Claude Zenklusen,'
and Howard A. Finel

"Neuro-Oncology Branch, National Cancer Institute, National Institutes of Neurological Disorder and
Stroke, NIH, Bethesda, Maryland and a"i".-'tw..u"op‘ogyr and Neurosurgery, Hermelin Brain Tumor Center,
Henry Ford Hospital, Detroit, Michigan
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Integrity of BBB: May Vary Within Tumor

12O

1.8% 0.2%

MedscapeCME




Brain tumours Culturing with
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Dissociation 0905 Proliferation Y
- - Ioo'c?"', —_— \Q /)

Dissociation

Removal of
growth factors

le'Ferentlatlon Prollferatlon
g. %

Establishment Culturing with
of cell lines mitogens

Oncogene (2008) 27, 2091-2096
The genomic profile of human malignant glioma is altered early in primary
cell culture and preserved in spheroids

PC De Witt Hamer', AAG Van Tilborg'?, PP Eijk? P Sminia*, D Troost?, CJF Van Noorden®,
B Ylstra® and S Leenstra’
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There are plenty of examples showing the benefits of using an animal model:

* For example, the breast cancer drug tamoxifen — arguably one of the most important cancer drugs of all time —
was developed with the aid of animal research. Over the years, it has saved hundreds of thousands of women’s
lives.

* The targeted drug imatinib (Glivec) can now cure people with chronic myeloid leukaemia. The original studies
that identified imatinib’s potential were carried out in mice.

 The development of antibody treatments for cancer has also relied on animal research. Antibodies are
molecules designed to recognise and target cancer cells, and early research in mice helped to find a way to
produce large enough quantities of these molecules to be used to treat patients.

* Antibodies can now be made in industrial quantities without using animals, and these treatments are used for
several types of cancer. New immunotherapy drugs called ‘checkpoint inhibitors” which help the immune system
recognise and attack cancer are just one example. These drugs have transformed the outlook for some people
with advanced disease, such as melanoma, and wouldn’t have been possible without animal research.

https://scienceblog.cancerresearchuk.org/2011/06/21/animal-research-is-helping-us-beat-cancer/



There are plenty of examples showing the benefits of using an animal model:

* For example, the breast cancer drug tamoxifen — arguably one of the most important cancer drugs of all time —
was developed with the aid of animal research. Over the years, it has saved hundreds of thousands of women’s
lives.

* The targeted drug imatinib (Glivec) can now cure people with chronic myeloid leukaemia. The original studies
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Theralizumab

for the treatment of B cell chronic lymphocytic leukemia (B-CLL) and rheumatoid arthritis

In its first human clinical trials, it caused catastrophic systemic organ failures in the subjects,
despite being administered at a supposed sub-clinical dose of 0.1 mg per kg; some 500 times lower than the dose found safe in animals.

Six volunteers were hospitalized on 13 March 2006, at least four of these suffering from multiple organ dysfunction.

Theralizumah

& Cell division

Migration

fIL-10

* [niflamnmuntion-
seeking

Chemukine regephors

In 2010, the failure to predict a severe cytokine release syndrome in
humans was explained with in vitro data of the CD4+ effector memory
T-cells of Macaca fascicularis, the species of primate used for pre-
clinical safety testing of TGN1412, lacking CD28 expression.

Retrieved from "https://en.wikipedia.org/w/index.php?title=Theralizumab&oldid=86006098"3


https://en.wikipedia.org/wiki/B_cell

Average # of people joining a clinical trial

1ins3

T

Source from: Institute of Medicine (US) Forum on Drug Discovery, Development, and
Translation. Transforming Clinical Research in the United States: Challenges and Opportunities:
Workshop Summary. Washington (DC): National Academies Press (US); 2010. 6, Clinical Trials
in Cancer. Available from: https://www.ncbi.nlm.nih.gov/books/NBK50895/

adult cancer
patients participate
In clinical trals.




Westhoff et al. Cell Death and Disease (2018/9:116
DO0 10.0038/54141 9-017-0062-2
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19931998  1999-2005  2006-2011  2012-2017
Adults 2 18 Children 0-14 = Children and Adolsecents 0-21 All or mixed age groups
1993-1998 61.21% 0.70% 5.80% 32.29%
1999-2005 81.49% 0.47% 3.32% 14.72%
2006-2011 88 .64% 0.35% 2.42%, T.508%
2012-2017 90.84% 0.33% 2.16% §.55%

Fig. 3 Changes over time of clinical trials grouped according to age of subjects. Interertional cancerrelated clinical studies registered at
ClinicalTrials gov were categarised into four distinct groups, indicating whether the subjects were children, children and adolescents, adults or mixed
(each study was allocated only one group). In &, absolute numbers are shown, thus indicating the development of the number of oncology studies
over time, while in b, the distribution of the target age group of the oncology studies over time (in % of tol) is depicted Of nate, the time period
1993-1988 precedes the establishment of the datbase and therefore only contains few appended entries, and studies without identifying starting
date or with future starting date were excluded (cutoff date: 22 May 2017)
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OPINION

Too many targets, not enough
patients: rethinking neuroblastoma
clinical trials

Jamie . Fletcher, David 5. Ziegler(®, Toby N. Trahair, Glenn M. Marshall,
Michelle Haber and Murray D. Norris

Table 1 | Recurrent aberrations in neuroblastoma at diagnosis and relapse

Aberration Diagnosis Diagnosis Relapse frequency
frequency (%) frequency (%) (%)* (n=59)
(n=240)" (n=230)"
ALK mutation 9.2 14.3 247
FTPN11 mutation 29 13 ]
ATRX mutation 25 18 111 10.3 per 1M children
ATRX deletion 2! 40 5.6 Neuroblastoma a copy number disease
(RIS e = L L Relapse a mutational disease, more drugable targets
MYCN amplification 320 25.7 18.5
MNEAS mutation 0.8 16 74
NF1 mutation or 0 2.2 5.6
truncation
KRAS mutation 0 1.7 19
FCFR1 mutation 0 1.7 0.3
TP5 3 mutation 0.8 i5 74

*Includes varants of unknown significance.
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Shortening the Timeline of Pediatric Phase I Trials:
The Rolling Six Design

Jeffrey M. Skolnik, Jeffrey S. Barrett, Bhuvana Jayaraman, Dimple Patel, and Peter C. Adamson

In the traditional 3 + 3, phase | cancer trial design, a minimum of three participants are studied at each dose level. If none of
these three participants experience a DLT (dose limiting toxicity), a subsequent three participants are enrolled onto the next
highest dose level.

The rolling six design allows for accrual of two to six patients concurrently onto a dose level. Decisions as to which dose
level to enroll a patient are based on the number of patients currently enrolled and evaluable, the number of patients
experiencing DLTs, and the number of patients still at risk of developing a DLT at the time of new patient entry.
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Traditional PK study design

Pharmacokinetic studies redesigned

In a tradiional study each group of animals receives a single dose of the
medicine, and groups are compared to each other at the end of the study,
In a crossover design, each animal receives multiple doses of the drug
over a period of several weeks or months, This allows multiple data sets
to be collected from a single animal, and reduces variability in the data by
allowing the effects of the medicine to be compared to the effects of no
medicine within a single animal. This reduces the total number of animals
needed in the study (see diagram to right).

Crossover design
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Cancer Cell

Intravital Imaging Reveals How BRAF Inhibition
Generates Drug-Tolerant Microenvironments with

High Integrin B1/FAK Signaling

Graphical Abstract
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+ BRAF mutant melanoma cells respond to PLXAT20
heterogeneously in vivo
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In Brief

Hirata et al. show that the BRAF inhibitor
PLX4720 promotes melanoma-
associated fibroblasts in BRAF-mutant
melanomas to produce and remodel
matrix, leading to integrin f1-FAK-Src
signaling and reactivation of ERK and
MAPK in melanoma cells. Co-inhibition of
BRAF and FAK blocks ERK reactivation.

« BRAF inhibition activates MAFs, leading to FAK-dependent

melanoma survival signaling

» ECM-derived signals can support residual disease

« BRAF and FAK inhibition synergize in pre-clinical models
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A murine lung cancer co—clinical trial identifies genetic
modifiers of therapeutic response

Zhao Chen'2.3, Katherine Cheng?3, Zandra WaltonZ:2, Yuchuan Wang*°:5, Hiromichi Ebi'-7,

Takeshi Shimamura®, Yan Liu'23, Tanya Tupper?, Jing Ouyang?, Jie Li’, Peng Gao?Z3,
Michele S. Woo?, Chunxiao Xu' 22, Masahiko YanagitaZ, Abigail AltabefZ, Shumei Wang'?,
Charles Lee!?, Yuji Nakada'!, Christopher G. Pefia'!, Yanping Sun#?, Yoko Franchetti'Z,
Catherine Yao?, Amy Saur?, Michael D. Cameron'?, Mizuki Nishino®%, D. Neil Hayes'*,
Matthew D. Wilkerson'4, Patrick J. Roberts'4, Carrie B. Lee'?, Nabeel Bardeesy’, Mohit
Butaney<, Lucian R. Chirieac'’, Daniel B. Costa'®, David Jackman?, Norman E.
Sharpless'?, Diego H. Castrillon'!, George D. Demetri?, Pasi A. Janne!2'¢, Pier Paolo
Pandolfi!’, Lewis C. Cantley'® 19 Andrew L. Kung*<?, Jeffrey A. Engelman'-’, and Kwok-
Kin Wong':23.18

c
Partial response Stable Disease
Treatment Genotype 94 (=30% disease % progression
regression) Yo (»30%0)
Docetaxel Kras 30 55 15
Salumetinib +
docetaxel Kras 92 4 4
Docetaxel Kras/ph3 5§ 28 67
Selumetinib +
docetaxel Kras/p53 61 39 0
Docetaxel Krasilkbh1 0 78 22
Selumetinib + KrasiLkbT 33 50 17

docetaxel

Number of positive cells ®
o O o O O

o

Activated caspase-3

m No treatment
m Docetaxel

m Docetaxel +
selumetinib

Kras Kras/pb53  Kras/Lkb1

Mutation Number of Average
status patients pERK score
33 0.74
LKB1 1 1
15 0.4
LKB1/p53 1 0
KRAS 2 0.75
KRAS/LKBT 2 0.5
KRAS/p53 3 2.2
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LMO1 Synergizes with MYCN to Promote
Neuroblastoma Initiation and Metastasis
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Drosophila melanogaster (fruit or vinegar fly)

* It’s been assumed that Drosophila doesn’t get cancer (short lived
organism), but...

* D. melanogaster tumours range from hyperplasias to frankly
malignant neoplasias that are invasive and lethal to the host.

* The Aurora and POLO protein kinases are tumour suppressors in the
larval brain.

* Not an animal experiment

Gonzalez C. Drosophila melanogaster: a model and a tool to investigate malignancy and identify new
therapeutics. Nature Reviews Cancer 13:172.
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ARTICLE

oPEN
Social environment mediates cancer progression in

Drosophila

Erika H. Dawson® 2, Tiphaine P. M. Bailly!, Julie Dos Santos', Céline Moreno!, Maglle Devilliers®,
Brigitte Maroni®, Cédric Sueur® %>, Andreu Casali®, Beata Ujvari® 7,
Frederic Thl::rnasﬂ, Jacques f'u'1.|:|ntagr||1'3 & Frederic f'u'1.|3r1_.r1

The influence of oncogenic phenomena on the ecology and evolution of animal species is
becoming an important research topic. Similar to host-pathogen interactions, cancer nega-
tively affects host fitness, which should lead to the selection of hast control mechanisms,
including behavioral traits that best minimize the proliferation of malignant cells. Social
behavior is suggested to influence tumor progression. While the ecological benefits of
sociality in gregarious species are widely acknowdedged, anly limited data are available on the
role of the sodal environment on cancer progression. Here, we exposed adult Drosophila, with
colorectaldike tumors, to different social emvironments. We show how subtle vanations in
social structure have dramatic effects on the progression of tumor growth. Finally, we reveal
that flies can discriminate between individuals at different stages of tumar developmenrt and
selectively choose their social environment accordingly. Our study demonstrates tha reci-
procal links between cancer and social interactions and how sociality may impact health and
fitness in animals and its potential implications for disease ecology.



* heat shock (HS)-induced MARCM (Mosaic analysis with a repressible
cell marker) clones were created in 3-day old adult females, knocking
out both copies of APC and expressing oncogenic RASv12

(A) 7 days post induction (B) 14 days post nduction (C) 21 days post induction (D) 24 days post induction



Alone: one cancerous virgin fly alone for 21 days
Homogeneous: one cancerous virgin fly kept with seven other cancerous flies
Heterogenous: one cancerous virgin fly kept with seven other healthy flies

50 @ Mean value .
+ Heplicate value

40 - -

Percantage of cancerous calls

Homogensous Alone Heterogeneous
Adult breeding social evironmeant

Fig. 1 Gut tumor progression as a function of social environment. FACS
analysis of GFP-positive cells in guts dissected from 21 days post-HS
cancerous females as a function of social environment. Blue dots indicate
mean value for each replicate. Error bars: standard error of the mean. N =
15 measures for each treatment. Letters are Tukey's post-hoc dassification

Letters: same letter means no significant difference between groups, here a is significantly different from the two b’s
This is not a good way to do it, plus significance is nowhere defined, assume: p<0.05?



Conclusions:

* There need to be stringent rules by the publishing community
regarding animal data (and not just lip service)

* | am a big fan of self-regulation in the scientific community, Asilomar
Conference 1975 (but | originally wrote this on the day the first
CRISPR/Cas twins were announced, so what do | know)

* Animal experiments are expensive and time consuming, we all like
acceptable alternatives — problem is how to make alternatives
acceptable

* There are many examples in cancer research were animal research
has been essential. After all, the law states drugs must be tested in
animals first.



