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COMMENT

Alzheimer Disease research and AB*56: The star that never was

BINDU T DESAI

Abstract

Alzheimer's Disease is the most common form of dementia which
affects 55 million people worldwide. Not surprisingly, it is a key
focus of research involving huge funding. Scientific fraud has
inevitably surfaced in this research area. This essay discusses a
report of alleged fraud and its implications for the credibility of
scientific research.
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Background

Dementia usually results in an irreversible decline affecting all
aspects of cognitive function: memory, thinking, orientation,
comprehension, calculation, learning capacity, language, and
judgement, impacting activities of daily living. It currently
affects six million people in the US and 55 million globally, and
is predicted to increase and affect 150 million people by 2050
[1]. Alzheimer's Disease (AD) is the most common form of
dementia accounting for as much as 70% of cases. So it is not
surprising that AD is a major focus of research, with the US
government alone contributing $3.5 billion in 2022 compared
to $277 million for Parkinson’s Disease and $444 million for
stroke [2]. This body of published research lays the foundation
for more research on the subject including trials for new
therapies. Naturally, scientific fraud has major implications for
policy and treatment.

This article discusses a report of alleged fraud in AD research
[3] and its possible implications.

Pathology of Alzheimer’s Disease

Named after Alois Alzheimer, a German psychiatrist and
neuropathologist, who first described it in 1907 [4], AD has a
complex neuropathology, with changes occurring due to the
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accumulation of two key abnormal proteins: Tubulin
associated unit (tau) within the neuron or nerve cell, which
gives rise to neurofibrils (filaments within the neuron)
becoming tangles [5]; and Amyloid Beta (AB) forming
plaques (amyloid plaques) outside the neuron. These
Amyloid plaques are insoluble. But the physiological and
pathological function of AR are unknown, as is the
mechanism by which it causes dementia (see: https://
d2vicm6117uifs.cloudfront.net/media/0e9/0e987bd0-9493-
4c9f-90e4-f845ea8d115f/phpGR1sUm.png) [6].

In 1911 [7], another psychiatrist and pathologist, Solomon
Fuller, found that changes seen in AD were not always
associated with symptoms of dementia and they correlated
poorly with the onset of AD as well as the number of plaques
in the brain.This inconsistency continues to affect the search
for an effective treatment of AD.

The Amyloid Cascade hypothesis

In 1992, an ‘Amyloid Cascade Hypothesis’ proposed that
deposits of amyloid B protein (ABP) led to all the changes in
the brain associated with AD and this hypothesis has been
the basis of hundreds of therapeutic trials for AD, almost all
of which failed [8].

Another approach has been to look for soluble AR oligomers
(molecules) suspected of causing memory problems in the
absence of any neuronal loss, and long before amyloid
plaques appear in the brain [9]. It was such a soluble AR that
researchers from the University of Minnesota (UMN) in the
US claimed to have identified [10]. Their “landmark paper’
published in 2006 in Nature, described work done in the
laboratory of a highly respected scientist, Dr Karen Ashe, at
UMN. Ashe and her colleague Sylvain Lesné reported on
their study using a mouse model for AD. They claimed to
have found that memory declined in middle-aged mice
because a particular protein, which they named AB*56,
accumulated outside neurons. They further stated that
AB*56 impaired memory whether or not plaques were
present or neuronal loss had occurred.

Since 2006 when it was published, the Nature paper has
been cited by about 2,300 scholarly articles [3].

Doubts about the existence of AB*56

The initial reaction to this research [10] was enthusiastic [11].
Prior to the publication of the paper, Ashe presented the
findings to an Alzheimer Research Consortium in December
2005, where she asserted:“This is the first time that an agent
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that disrupts memory has been purified from the brain of an
AD model."[12]

But soon other laboratories reported that they were unable to
replicate these results [3].

The concerns grew as doubts were raised about possible
image manipulation in Sylvain Lesne's data in another paper
he had co-authored [13,14]. In July 2022, a detailed article in
Science [3] described the suspicions of a neuroscientist,
Matthew Schrag, who concluded that the data which showed
Lesné’s findings of the AB*56 oligomer were an “elaborate
mirage”. Two independent image analysts, Elizabeth Bik and
Jana Christopher, agreed with Schrag’s suspicions, calling the
images on Western Blot “dubious” [3].

Schrag and Bik went on to identify more than 20 suspect
papers in which Lesné was a co-author, 10 of them concerning
AB*56. Schrag contacted many of the journals where these
papers were published. Lesné and his collaborators recently
published two corrections — one for a 2012 paper in The
Journal of Neuroscience [15], the other for a paper in Brain [16].
The very existence of AB*56 is now doubted, and Nature
issued a cautionary Editor’s note on July 14,2022 [10].

Causes and consequences

The allegations of image manipulation in the Nature article
have been under investigation since July 2022, and Lesné's
case is under review at UMN. Ashe retains her position as
professor of neurology at UMN, and continues to be Director
of the N Bud Grossman Center for Memory Research and Care
which she founded [17]. She acknowledges that the Nature
article of which she is a co-author may have contained image
manipulation, but asserts that the fabrication/fraud does not
affect the validity of her work. She has not acknowledged any
liability for misconduct, even though she is Lesné's mentor,
senior author of the study, and head of the lab where it was
conducted. The allegations of misconduct levied against
Lesné's as early as 2013 did not seem to have led her to re-
examine the work from her lab [18].

Large amounts of money flow into research. In the US alone,
the National Institutes of Health has an annual budget of $45
billion [19] with an addition of about $400 billion totally by
private investors including Big Pharma and venture capitalists
[20]. The monetary benefits, the academic need for research
grants, the “publish or perish” ethos, and the desire for fame
and prestige can all contribute to errors as well as increasing
the prospect of an investigator taking recourse to reporting
misleading data. Data fabrication or falsification creates
further problems as other researchers, trusting papers
published in respected journals, pursue the same line of
inquiry. There has been an exponential rise in retractions of
scientific articles [21], but once cited they continue to have an
impact on the scientific literature [14].

Some hypotheses, such as the one about Amyloid Cascade
[22] become so pervasive — with links to funding and other
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resources — that they are difficult to oppose, illustrating the
underlying pathogenesis, as it were, of scientific fraud.
Dramatic claims of scientific discovery gain credibility,
attracting grants, private investment and backing from
world-class medical institutions despite evidence that the
underlying research is flawed or fabricated. The work is
published in some of the most admired medical journals in
the world, which guide the research agenda.

A losing battle against fraud

How effective are our current methods in acting against
scientific fraud?

Journals can issue retractions on papers, but this is often
years after the original studies were published. Moreover,
they may offer a few details and limited context [23]. It is
more than a year since suspicions were raised about the
images in the Nature article, but the investigation is yet to be
completed and there is no time frame given for its
completion. On another occasion, Nature retracted a paper
by a high-profile researcher, issuing an apology stating
“research funders, research practitioners, institutions and
journals — need to put quality assurance and laboratory
professionalism ever higher on our agendas, to ensure that
the money entrusted by governments is not squandered,
and that citizens’ trust in science is not betrayed.”[24] Would
that all journals — including Nature — consistently followed
this advice!

Even when papers are retracted, unless the papers which
have cited them carry a correction — which is unlikely —
they may be cited indirectly. Researchers may not be aware
of the paper's status. In one instance, in a case of 25 papers
retracted for fraudulent data, those papers were cited
hundreds of times and less than half the citations
mentioned the papers' retracted status [21].

Pre-publication peer review is meant to ensure a proper
scrutiny of scientific papers by independent scientists
before publication. But peer reviewers, who perform this
critical work without payment, are not equipped to detect
fraud [25,26].

Institutions generally fail to provide a full public accounting
of what they know about the discredited research. For
example, when a star researcher at Harvard was found to
have committed research fraud, the university did
acknowledge this fact, but did not name the 31 papers with
data they deemed fabricated or falsified, nor identify the
journals that received notices, and declined to do so when
asked [27].

In the US, institutions are required to share a copy of the
investigations of misconduct findings with the US Office of
Research Integrity but the agency can decline to respond to
questions from the public, including whether it investigated
the matter [28]. Institutional committees often fend off
questions about the full scope of their investigation [29] and
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may not conduct independent inquiries. Institutions may fire
some junior researchers, but the department heads and chiefs
of laboratories usually retain their positions.

How to address scientific misconduct

Elisabeth Bik, who has analysed more than 100,000 papers
since 2014 and found apparent image duplication in 4,800,
and evidence of other ethical problems in an additional 1,700
[26], makes some suggestions:

« Journals must carry out better quality control, paying
image analysts and statistical experts to screen
accepted papers before publication.

»  Journals need to act much faster when evidence of
image manipulation arises.

*  We need national and international science integrity
organisations that can independently investigate
suspected cases of fraud and have some ability to
punish the guilty.

+  Legitimate criticism of scientific research should
receive legal protection. [30,31] Journals should pay
data detectives who find fatal errors or misconduct in
published papers, similar to how tech companies pay
bounties to computer security experts who find bugs
in software.[32]

« As it becomes harder to distinguish between fake and
real data, science might need to move toward a model
based on reproduction, where Ph.D. students earn
credits for replicating published studies, while the
researchers whose work is reproduced get credit as
well.”

PubPeer [33] which has served as a post-publication
whistleblowing platform website, could become global, with
agreed upon standards that apply to all published research.
Reporting any suspicious data of a particular laboratory/
institution on such a website would be mandatory. The date
and content of this notification would be accessible to the
public. Action on the report would need to be completed by
the Institution involved in reasonable time and the process
detailed on the website.

The need for scientific research is imperative as humanity
faces new challenges such as climate change and more
pandemics. But scientific research must be worthy of public
trust. When error or fraud is noticed it must be dealt with
openly and with reasonable speed.Too much is at stake for it
to be otherwise.
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