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s it somebody else’s problem to correct errors (or worse) in the scientific literature?
Elisabeth Bik

Elisabeth Bik &
@MicrobiomDigest

Another beautiful #lmageForensics challenge for you.
Just one photo, but can you spot the problem(s) here?
Cited 15 times.




s it somebody else’s problem to correct errors (or worse) in the scientific literature?
Elisabeth Bik

11 Elisabeth Bik Retweeted
Elisabeth Bik € @MicrobiomDigest - 16h
Replying to @raoult_didier

This paper was retracted from UID.
Can you please explain why it was retracted?
ncbi.nlm.nih.gov/pmc/articles/P...

| Int J Infect Dis. 2021 Sep 29 PMCID: PMC8491565
m  doi: 10.10186/},ijid.2021.05.065 [Epub ahead of print]

- WITHDRAWN: Early combination therapy with hydroxychloroquine and azithromycin
reduces mortality in 10,429 COVID-19 outpatients
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Philippe Brouqui,*® Didier Raoult, 2" and IHU COVID-19 Task Force
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T Abstract

m\is article has been withdrawn at the request of the author(s) and/or editor. The Publisher apologizes for
y inconvenience this may cause.
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“Nature’s10

Ten people who helped shape science in 2021

Today... 18,500 problematic articles flagged!

15 DECEMBER 2021
-

G“il dauine cabanac: Deception Sleuth Q Guillaume Cabanac @gcabanac - 8h

The ‘Problematic Paper Screener’ flags 11,478 problematic articles with 7
detectors. Cited 84k times % . Your human re-assessment welcome

This computer scientist he[ped to uncover a new kind offabr{cated @PubPeer for 6,779 papers with tortured phrases. Let's depollute the

scientific literature O irit.fr/~Guillaume.Cab... twitter.com/gcabanac/statu

paper.
By Diana Kwon

nderground creepy crawly state. Bosom malignancy.

Sun oriented force. These might sound like expressions

from a work of fiction, but they are actually strange
translations, pulled from the scholarly literature, of scientific

terms — ant colony, breast cancer and solar energy, respectively.

Guillaume Cabanac, a computer scientist at the University of

COPE and 7 others

Toulouse, France, spots such bizarre phrases in academic papers
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Tortured Phrases (found)
adversely charged
decidedly charged
electrostatic fascination
lactic corrosive
medication conveyance
protein articulation
surface unpleasantness
twofold abandoned
utilitarian gatherings

warm conductivity

AFE9% Biogenic Sustainable Nanotechnology

Established Phrases (expected)
negatively charged

positively charged

electrostatic attraction

lactic acid

drug delivery

protein expression

surface roughness
double-stranded

functional groups

heat conductivity

PDF purchase options

National Institute of Health and Medical Research currently
does not have a subscription to this.

You can buy this PDF via our secure checkout. The paper will then be available for

download for the next 48hrs. You will be asked to sign in to purchase.

For academic or personal use only.

$22.00

Price shown is US Dollars. Local taxes may apply.
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Materials Research Express

TOPICAL REVIEW » OPEN ACCESS

Advances in chitosan biopolymer composite materials:
from bioengineering, wastewater treatment to
agricultural applications

“In any case, there are still difficulties in
chitosan in the acidic arrangement in
the generous wastewater stream
because of the end of the acidic
arrangement and the poisonousness
and gear misfortune caused by standard
acids like HCl or H2S04 [143].


https://iopscience.iop.org/article/10.1088/2053-1591/ac5a9d#mrxac5a9dbib143
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Spontaneous assembly of subnanometre ordered 20047 Yes

domains in the ligand shell of monolayer-
protected nanoparticles

Jackson et al; Nature Materials 2004
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A blog:

a good
place to
discuss
scientific
articles
without
having to
wait three
years for
referees
comments
& editors’

decisions...

RAPHAEL #SCICOMM TIPS STRIPY REVISITED HEADER CREDIT

Challenging published results is an onerous but necessary
task. Today, our article entitled Stripy Nanoparticles
Revisited has been published in Small, three years after its
initial submission to this journal (3/12/09) and about three
and a half years after the first submission (to Nature
Materials, 21/07/09).

As its title indicates, the article challenges the evidence for

the existence and properties of “stripy” nanoparticles. The stripy nanoparticle hypothesis was first

The blog of Raphaél Lévy at the University of Liverpool 4

Je sers Jascience et c'est maJoie

My Tweets

COMMENTS

Raphaél Lévy on What
~ Proportion of Scientific. ..

Raphaél Lévy on What


https://raphazlab.wordpress.com/2012/11/23/stripy-nanoparticles-revisited/
https://raphazlab.wordpress.com/2012/11/23/stripy-nanoparticles-revisited/

s it somebody else’s problem to correct errors (or worse) in the scientific literature?
As a PhD student, Predrag thought it was his job (but he wasn’t allowed to).

Je sers Iascience et et

RAPHAEL #SCICOMM TIPS STRIPY REVISITED SPHERICAL NUCLEIC ACIDS NANOBUBBLES

SEVEN YEARS OF IMAGING ARTIFACTS: search
WHAT GIVES?

My Tweets

This is a guest post by Predrag Djuranovic, currently a graduate
student at the MIT Department of Materials Science and Engineering.

COMMENTS

Down the rabbit hole... on
[ what’s a limit of detection

dn...

In 2005, I was a graduate student in Francesco Stellacci’s lab at MIT.
My project was investigating a potential phase separation in the
ligand shells on semiconductor nanoparticles. | explain below how,

after months of strenuous STM imaging, | came to the conclusion
Down the rabbit hole . on

Bl Guest Post: Sensing by

Surface._.

that the “ripples” and “hexagonal packing”, were nothing but

common scanning artifacts, called feedback oscillations or "ringing”.

When | started to have doubts, | performed simple control experiments, i.e. STM imaging on bare
conducting substrates (clean substrates without any ligands). | selected two conductive

substrates: gold foil (surface roughness comparable to the size of gold nanoparticles) and ITO
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AT THE F s lost their stripes?

HIGHER I  An article in Science has been getting a lot of attention this week:
Nano-Imaging Feud Sets Online Sites Sizzling
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e ‘stripev nanoparticles’ debate, which I covered a few weeks
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In the stripy controversy, did science “self-
correct”?



2011-... Another scientific controversy

Established knowledge: nanoparticles enter cells but end up in vesicles inside the cell

Endosome

o 4 - - -

As Dales has pointed out (3), virus entry by phagocytosis, or during pino-
cytosis, might simply be a special example of the general method whereby cells
in a wide variety of normal situations take up (particulate objects;)But under
normal conditions phagocytosis is usually directed to the concentration of
assimilated material in membrane-bounded vacuoles or inclusions connected
with digestive disposal processes (7, 8), and for infection by ingested virus

In 1963, the mechanism of entry of
nanoparticles into cells is already well .I 9 6 3

established knowledge.
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Nanoparticles for Intracellular I

Gene Regulation

Nathaniel L. Rosi,* David A. Giljohann,* C. Shad Thaxton, Abigail K. R. Lytton
Min Su Han, Chad A. Mirkint

We describe the use of gold nanoparticle-oligonucleotide complexes as intracellul
regulation agents for the control of protein expression in cells. These oligonucleofTie= ugher ohgonucleotide packing

nanoparticles have affinity constants for complementary nucleic acids that are higher than their result in a comesponding increase in association
unmodified oligonucleotide counterparts, are less susceptible to degradation by nuclease activity,  constant (/5). Taken together, particles A and B

exhibit greater than 99% cellular uptake, can introduce oligonucleotides at a higher effective offer the opportunity to study the potential of
concentration than conventional transfection agents, and are nontoxic to the cells under the ASNPs in regulating gene expression and, more
conditions studied. By chemically tailoring the density of DNA bound to the surface of gold gpecifically, the effect of particle binding con-
nanoparticles, we demonstrated a tunable gene knockdown. gants and oligonucleotide loading on the per-

formance of such particles in the context of

ucleic acid-based methods for controlling  esized that this particular type of Au NP  EGFP expression.

www.sciencemag.org SCIENCE VOL 312 19 MAY 2006
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What happens atter the 2006 paper?

1. Promises. Lots of promises. Big ones.

2. Many more publications that still fail to answer
basic questions about the technology.

3. IP Aurasense LCC, Aurasense Therapeutics, Exicure,
raising millions of dollars of public and private funds.

4. Commercialisation (SmartFlares) and clinical trials.

5. Prizes. Lots of prizes.




Promises. Lots of promises. Big ones.

... broad-

spectrum antibiotics .

gene function and

nanotherapies.’ traumatic bra-m Injury.

| . 0 Al “Live cell RNA
detecting mRNA in e g = de.tectlor.w IS f‘OW
possible using inert
nanoparticle technology to
specifically detect native mRNA"

living cells.”

2006-2009 2013-2015



IP Aurasense LCC, Aurasense

Therapeutics, Exicure, raising millions ot
dollars of public and prlvcl’re funds.

Particles for detecting intracellular targets

lepartment of Defense By Year
Department of Health and Humar Exicure 250k

US20100129808A1

United States. By Year
Aurasense oo 1 000K
B powniosd FOF  [@) Find Prior At F Similar
b

Imwentor: Chad &, Mirkin, Dwight Seferos, David & Giljohanr 750k ';’
Current Assignee § ::

H =]

f— 500k E:
Warldwide applications z -
2008 - EF CN AL CA WD KR MX JPUS 2013 - US §

250k

Application US12/526,560 events (D
2007-02-09 = Priodly 1o US9D0DE4807P

2008-02-11 = Applcation filed by Morthwestarn University

wmprluwsn ra.Com » NS -riaasas Urasanso: | -
AuraSense Therapeutics Gumpletes 5 13 6 Million Series C .
- PRMew I.I WArE -I A.ur?ﬁc‘ncr i I...1|.| FI,II : s Chicago-based bophamacautical .QQ‘HEHQHBWS.CDI'I'I 3 GE‘F]E" -FI"IL"TL'IP}' -
Purdue Pharma, Exicure Launch Up-to-$790M+ SNA
WAL BIMENCANInNo.com = Chicagolnng =

12 Dec 2016 - Agreement gives Purdue Pharma options to develop Exicure

AuraSense Raises 518 Million Series C - Americaninno

AST-005, three additional targets for psoriasis and other ...

15 = Biotech Startup AuraSense, Backaed by Bill Gates and Google's Eric ... Tha

comgany has raised mare than 527 million since it launched in 2008
WY flarzebrtqm Com : Holec h 5 axcure-ba '\- cash-a -
Emcure raises $11.2M in cash as psoriasis, |- D assels near . . . . - "
- raises e P e 1 f,m,, ,' it s e 1o Backed by Bill Gates, low-profile Exicure steps into spotlight

weork led o the creation of AuraSense Tharapeubcs, which

with a $42M R&D gamble




Prizes. Lots of prizes.

m JSNANOPRIZE
¥ -wpnoter el

i Centenary Prize 2015 Winner

* ternati
n Professor Chad Mirkin

Northwestern University

Awarded for his development of spherical nucleic
acids and new nanotechnology-based tools in
biomedicine and materials science

CHAD A. MIRK About the Winner

‘HILIP HAUGE

ABELSON PRIZE Chad Mirkin is the Director of the International Institute for Nanotechnology and

the George B Rathmann Professor of Chemistry, Chemical and Biological

Y Engineering, Biomedical Engineering, Materials Science and Engineering, and
Medicine at Northwestern University. He is a chemist and a world-renowned
nanoscience expert, who is known for his discovery and development of
spherical nucleic acids (SNAs) and SNA-based biodetection and therapeutic
schemes, the invention of Dip-Pen Nanolithography and related cantilever-free
nanopatterning techniques, On-Wire and Co-Axial Lithography, and contributions
to supramolecular chemistry and nanoparticle synthesis. He has authored over
600 manuscripts and over 900 patent applications worldwide (252 issued), and
he is the founder of muitiple companies, including Nanosphere, AuraSense, and
AuraSense Therapeutics.

Mirkin has been recognized with over 100 national and international awards
including, the ACS Nano Lectureship Award for the Americas (2014), the Linus
Pauling Medal (2013), the Walston Chubb Award for Innovation (2013), the ACS
Award for Creative Invention (2012) and the $500,000 Lemelson-MIT Prize
(2009). He is a Member of the President’s Council of Advisors on Science &
echnology (Obama Admini nd he |




Spherical nucleic acids do not detect
MRNA,; case study #1 (Liverpool, UK)
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"Our results indicate that SNAs [...] cannot be used to report on mRNA levels in live
cells. [...] Once taken up we consistently observe a punctate distribution indicating
retention within vesicular compartments. This was confirmed by electron microscopy
and photothermal imaging. Furthermore, the controls (the scrambled and
constitutively-fluorescent uptake control) showed similar levels of fluorescence.”

2015




Spherical nucleic acids do not detect
MRNA,; case study #2

(former manager of cell-based assays at EMD Millipore)

s it

somebody

else’s
problem to . L :

correct | spent doing applications development on [t wasn’t

Smartflare and found Luke’s
errors (or , -
. [...]1'was hoping that they would job.

worse) in
the

scientific

literature?

take it off the market but they keep going due to the
few publications showing positive results.

Luke Armstrong

2015




Spherical nucleic acids do not detect
MRNA; case study #4 (Krakow, Poland)

S It
somebody We report between
else’s
problem
to correct
errors (or
worse) in
the
scientific

and

assessed by RT-

qPCR. To ensure strong differences in the levels of

analysed RNAs, their expression was modified via:

(i) HMOXa-knockdown generated by CRISPR-

Casg genome editing, (ii) hemin-mediated stimulation of HMOX1- and

IL13-mediated stimulation of IL6- and PTGS2 transcription, (iii) lentiviral
vector-mediated Nrg1overexpression.

For Maria
& Joanna,

It was
important
to doit.

literature?

Article | Open Access | Published: 15 September 2017

SmartFlares fail to reflect their target

transcripts levels 2 O -| 7

Maria Czarnek & Joanna Bereta =



Spherical nucleic acids do not detect

MRNA; case study #6

L SF-913 | SOX2; Human, Cyanine5 RNA Detection More Information
o 4
& Probe | SmartFlare Show Pricing &
e h With SmartFlare™ RNA Detection probes, you can detect RNA in Availability
live cells. With an overnight incubation of SOX2; Human, Cyanine5
RNA Detection Probe you can detect the presence of SOX2 within DS
c your cells More >> Data Sheet
ompare User Guides
Protocols
Catalogue Availability Packaging Qty/Pack Price Quantity
Number
SF-913 Discontinued 250 — Add To
reactions - Favorites

2018
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“In science, we need to share the bad news as well as
the good news. In your introduction you mentioned

four clinical
showed no e

trials. One of them has reported. It

ficacy and Purdue Pharma which was

supposed to develop the drug decided not to pursue
further.You also said that 1600 forms of NanoFlares
were commercially available. This is not true
anymore as the distributor has pulled the product
because it does not work. Finally, | have a question:
what is the percentage of nanoparticles that escape
theendosome..”




RNA Detection Tool Debate Flares Up at ACS Meeting

Researchers have flagged several issues with so-called SmartFlares over the years, and
it's still unclear why they don’t appear to work under certain circumstances.

rE— fRAv|s|S]+ B

q t a recent American Chemical Society Meeting in Boston last month,

an ongoing disagreement over a particular tool for detecting and

visualizing RNA in living cells, called SmartFlares, reached a fever pitch. At
one point, Chad Mirkin, a chemist at Northwestern University who helped develop the technique, called

outspoken critic Ra; ] , 2 biochemist at the University of Liverpool, a “scientific terrorist”




“SNAs will dramatically expand the field of nucleic acid
medicines and allow Exicure to develop drugs that impact é
diseases localized in tissues conventional nucleic acids eX C U re

won’t enter, including the skin, eye, lung, ear”

Market Summary = Exicure Inc

1.76 vso
-125.74 (-98.62%) ¥ all time

Sep 1, 11:46 EDT » Disclaimer

“on November 9, 2021, the Audit Committee of our
D | 5D | M | &M | YID | 1Y [ 5Y | Max Board of Directors was notified of a claim made by a
former Company senior researcher regarding alleged

200 F6.00 USD 12 Jul 2015 . . . .
X improprieties that researcher claims to have

150 committed with respect to our XCUR-FXN preclinical
100 program for the treatment of Friedreich’s ataxia.”
0 T

20149 2020 2021 2022
Open 1.78 Mkt cap 8.73M 52-wk high 4350
High 1.81 P/E ratio - 52-wk low 1.49

Low 1.72 Div yield



In the spherical nucleic acid controversy, did
science “self-correct™?




Second attempt at “correcting science”: the spherical nucleic acid
controversy

2013 Commercialization of SNAs (SmartFlares) to detect mMRNAs

2014

2015 Publication (by us) of The spherical nucleic acids mRNA
detection paradox ; Confirmation from an ex-application
development specialist that the SmartFlares do not work

2016

2017 Publication (by Czarnek and Bereta) of SmartFlares fail to reflect
their target transcripts levels = ...ioque Availability 1ation from
another group that the SmartF "™

SF-913 Discontinued

2018

Commercialization stops.

Chad Mirkin calls me a scientific terrorist and a scientific zealot
. for asking a question about this at the ACS National meeting in
Boston




2014

2015

2016

2017

2018

The questions raised by those controversies are (mostly) not

about science

Encounter with
Sociologist Marianne
Noél at the 2015 ACS
National meeting in
Boston

April 2019: Seed Meeting of the French
Embassy in London - NanoBubble:
scientific controversies in nanoscience in
the age of fake news, social media and
post-publication peer review

November 2019: NanoBubbles SM
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ACTUALITES ECONOMIE VIDEOS DEBATS CULTURE LE GOUT DU MONE
SCIENCES [

Une affaire d'inconduite scientifique agite un
laboratoire de recherche en chimie

Publications trafiquées ou simples erreurs ? Une directrice de recherche d’'une unité mixte CNRS-
Sorbonne Paris Nord attend le verdict de la procédure disciplinaire. « Le Monde » a enquété sur cette
affaire, qui met aussi a I’épreuve les instances scientifiques.

Par David Larousserie

Diilalics lbimer s 1REBE22 A% | actiivra (2 ma 0@



Context: the discovery

The advert for a lecturer position mentioned in the previous slide was eventually advertised. As | was the
contact person for the teaching, a potential candidate asked for a meeting. This person was a research and

teaching associate (ATER) in CSPBAT. | accepted to meet her. Before the meeting, | had a quick look at her
publications and | found this in the first article | opened:

(A) w— PEG-AUNPs ( )
s APT ON PEG-AuNP:
1.0- —— APTIN PEGAUNPs. PEG-Au NPs APT ON PEG Au NPs APTIN PEG Au NPs
5 0./ N !
% .. ’ ¢
506 . ’
5 0.4l ot ry
$ 04] . ‘. o
o * L ..
®
< L
0.0 ; : : . . &
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Wavelength ( nm)
100 100 1004
= 80 = 80+ __ 804
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E 40 g 40 § 40
& 20] & 201 & 2]
0+ 04 o
10 11 12 13 14 15 16 17 14 15 16 17 18 19 20 21 24 25 26 27 28 29 30 31
Size (nm) Size (nm) Size (nm)

Figure 1. (A) Normalized UV—vis absorption of APT ON PEG-AuNPs (red line), APT IN PEG-AuNPs (blue line), and PEG-AuNPs (black line);
(B) TEM images and size distribution of PEG-AuNPs (on the left) before and after functionalization of APT by carbodiimide chemistry (APT ON
PEG-AuNPs in the middle) and chelation reaction (APT IN PEG-AuNPs on the right). Scale bars: 20 nm.
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ERC Synergy project NanoBubbles : How, when
and why does science fail to correct itself?
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The protein corona that changes everything ’O‘

Nanoparticles penetrate the cell membrane

Nanoparticles cross the Blood-Brain Barrier, or do they?




Bcience and fJechnology Btudies

Tacit knowledge
- laboratories & conferences
- ethnographic studies

Explicit knowledge
- journals & textbooks
- historical, literary & quantitative/digital methods

Sociology of error

Sociology of promises or expectations

science as a social and human activity

Multidisciplinary perspectives on errors and correction of science

AGNOTOLOGY

THE MAKING & UNMAKING OF

IGNORANCE

Proctor & Schiebinger.
Agnotology: The Making and
Unmaking of Ignorance.

redirecting the focus from individual misconduct or sloppiness to collective processgsiversity Press,

when expectations become performative

how promises and hypes end, or are adjusted and corre
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- large corpora

- automatic screening of scientific publ

icatio

- to detect unreliable or odd results

tortured phrases (colossal information/big

data,

counterfeit consciousness/artificial intelligence)

automatically generated papers

Incorrect use of nucleotide sequence reagents

- to track claims and counter-claims

- to study citations
critical citations to detect disagreement
how claims circulate

Problematic Paper Screener

Home
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dia Coverage
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All Problematic Papers
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tortured
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Seek&Blastn
suspect,
Problematic C fortured
Journal Cast
FAQ
Admin suspect,
tortured

Year

2021

2021

2021

Doctype

article

chapter

chapter

Publisher

ioP
Publishing

Springer
Nature

Wiley

Digital methods: scientometrics and text analysis

Venue

Journal of
hysics

Conference

Series

Avtificial
Intelligence and
loT

Machine
Learning
Approaches for
Convergence of
loT and
Blockchain

Title Citations  Altmetric ~ Tips

Machine
Learning Based
Classification
Models for Heart
Disease
Prediction

Internet of Things
(IoT)-Based
Renewable
Energy and
Sustainable
Power Sources

Innovative Ideas

Help of Machine
and Deep
Learning and loT

Tortured Phrases

vector machine + hereditary calculation - periphery course disorder «
profound neural organization « respiratory disappointment - square
mistake + subterranean insect state + uphold vector machine

Parkinson’s infection * Parkinson's sickness « arbitrary woods * backing
vector machine  bosom disease + bosom malignancy + bosom malignant
- cardiovascular breakdown + choice tree - collector working trademark «
coronary course - coronary iliness - counterfeit neural - discourse

OR discourse * heart sickness « help
vector machine  hereditary calculation - periphery course disorder *
profound neural organization + respiratory disappointment + square
mistake + subterranean insect state + phold vector machine / Parkinson’s
infection + Parkinson's sickness - arbiftrary woods + backing vector
machine « bosom disease + bosom malignancy + bosom malignant «
cardiovascular breakdown + choice tree - collector working trademark «
coronary course + coronary liness - counterfeit neural - discourse

R discourse « heart sickness « help

vector machine + hereditary calculation + periphery course disorder «
profound neural organization - respiratory disappointment - square
mistake + subterranean insect state + uphold vector machine
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keen AND savvy AND shrewd / briliant lattice  briliant metering - earth-
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effective « vitality utiiZ

Problematic Paper Screener

https://www.irit.fr/~Guillaume.Cabanac/problematic-paper-
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https://flic.kr/p/FDzNuY

No over-stretched claims!
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Post-publication peer review
Correction practices
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This academic blog is related to the
NanoBubbles project, led by 4 researchers
from the Universites of Paris Sorbonne Nord,
Maastricht, Grenoble-Alpes and Radboud, in

collaboration with researchers from the CNRS,
the University of Twente, IRIT and Ecole des
Ponts.

The project focuses on how, when and
‘why science fails to correct itself. To

sclences (linguistics, sociology, philosophy
and history of science).

‘The purpose of this academic blog is to
‘communicate on the work carried out within
the scope of the project, with the aim of
sharing it with 2 wide audience in line with the

ERC PhD in ML/NLP - information extraction, critical
citations, claims and counter-claims in scholarly
communication and social networks

Error

How fraudulent research leads to Postdoctoral researcher to work on
patient deaths: an overview of the
trachea transplant scandal : a

NanoBubbles co-led event

the role of journals in error
correction/propagation (CNRS,
France)

Hype and overpromising in science ~ Second NanoBubbles in-person
and technology : a peeriodical
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