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What is a proteopathic seed?

A proteopathic seed refers to an abnormal form of a protein that has the ability to induce
other normal proteins to fold into the same abnormal shape. These misfolded proteins
can accumulate in the brain and cause various neurodegenerative disorders such as

Alzheimer's, Parkinson's, and Huntington's disease



Proteopathic lesion structure
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Heteromeric AP seeds, cross-seeding ?
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Injection of AP seed-containing brain extract into APP tg mice
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Spreading of amyloid between brain regions
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Durability of AP seeds
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Amyloid-induction after peripheral application of AR seeds
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Properties of Prions and A3 seeds

Properties PrP-prions AP seeds
B-strand-rich secondary structure Yes Yes
Potential to form amyloid Yes Yes
Seeds initiate pathology Yes Yes
Long incubation period Yes Yes
Spread within and to the brain Yes Yes
Synthetic seeds are less potent Yes Yes
Multiple distinct strains Yes Yes
Protease-resistant & -sensitive forms Yes Yes
Resistance to high temperature Yes Yes
Resistance to formaldehyde Yes Yes
Serial transmissibility in mice Yes Yes

Transmissibility in humans Yes ?



Elementary - Season 1, Episode 17
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latrogenic CAA (iCAA) and Alzheimer (iAD)
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Intracerebral haemorrhage caused by latrogenic cerebral ®
amyloid angiopathy in a patient with a history of
neurosurgery 35 years earlier
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A 40yearold man reporting difficulties reading and a  neurointervention using cadaveric dura, with similarities
headache over the left occipital region, which he said 1o more established prion-associated discases such as

began the day before, attended our emergency department.
On general examination he was well; his blood pressure
was slightly raised at 150/95 mm Hg and other vita signs
were within normal limits. Neurological examination
showed a defect in the patient's right visual fild; we found
o meningism, c
deficis,or pyramida tract signs.
A brain CT showed a small acute intracercbral

il nerve abnormalitis, sensorimotor

haemorrhage in the left occipial lobe as well as evidence
of a previous craniotomy and a defect i the parenchyma
of

fatrogenic CreutzfeltJakob disease. Reported latency
periods between exposure and symptom onset range
from 25 to 45 years. latrogenic cerebral amyloid
angiopathy, compared with sporadic cerebral amyloid
angiopathy, is associated with earlier disease onset

pically in the third, fourth, or fifth decades of life—
although onset in older ages is possible. A diagnosis of
fatrogenic cerebral amyloid angiopathy should be
considered in patients presenting with lobar intracerebral
haemorrhage and a history of neurosurgery which was

before. Typical MRI findings of cerebral

medication.

On further enquiry about his medical history the patient
reported previous neurosurgery after a severe traumatic
brain injury in his carly childhood. A brain MRI, on the
day afier admission, showed multiple lobar cerebral
‘mictobleeds and confluent white matter hyperintensities
ina multi-spot pattern (figure), ndicating cercbral amyloid
angiopathy

A review of the medical records confirmed that the
patient, aged 5 years, had neurosurgery where cadaveric
dura had been used.

Genetic testing excluded hereditary forms of cerebral
amyloid angiopathy: no mutations or duplications were
present in the amyloid precursor protein  (APF),
presenilin 1 (PSENI), or presenilin 2 (PSEN2 genes.

PET.CT confirmed increased beta-amyloid deposition in
the brain and cerebrospinal fuid analyss showed reduced
levels of 42-amino acid § amyloid (AB42) and 40-amino
acid B amyloid (AB40), consistent with cerebral amyloid
angiopathy

Over a follow-up period of 3 years, the patient had two
further intracerebral haemorthages in the right and lefi
frontal lobes. Repeated MRIs showed pronounced
progression of cercbral mictobleeds, while matter
hyperintensities, and disseminated cortcal superficial
sideross.

latrogenic cerebral amyloid angiopathy is a relatively
recently described brain disease; the underlying
pathophysiological processes are thought to be caused by
transmission of amyloid beta protein by neurosurgery or

wntheace com Vol 402 oy 29,2023

amgloid hoas lobar intracercbral
hacmorthage, convesal subarachnoid hacmorrhage, lobar
cerebral microbleeds, cortical superficial siderosis, white
matter hyperintensities in a mult-spot pattern, and
enlarged perivascular spaces in the centrum semiovale—
and onset atless than 55 years of age should further raise
suspicion.
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‘TRANSMISSIBLE'
ALZHEIMER'S HINTS SEEN
INBRAINS FORFIRST TIME

Thefindings support a controversial hypothesis that
proteinsrelated to the disease can be transferred.

By Carissa Wong

disease can be contagious.




Current research directions:

- Inactivation of AP seeds

- How does AB mediate toxicity?




Acute targeting of pre-amyloid AR seeds
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AB-assembly-recognition-profiling for antibodies (ARPA)
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Current research directions:

- How does AB mediate toxicity?




AB Immunotherapy Baseline

@ o

Sevigny et al., Nature 2016



AB Immunotherapy in humans
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AB Immunotherapy in humans
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Neurodegeneration (NfL levels in CSF) in response to
cerebral B-amyloidosis
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Temporal uncoupling of brain A and
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How does AP mediate toxicity?
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LETTER

Prion propagation and toxicity in vivo occur in two
distinct mechanistic phases

Malin K. Sandberg', Huda Al-Doujaily’, Bernadette Sharps', Anthony R. Clarke' & John Collinge*

doi:10.1038/nature09768

540 NATURE VOL 470 24 FEBRUARY 2011



Conclusion 1

AP seeds are present well before amyloid formation becomes detectable.

Acute inactivation of such early seeds causes robust delay of B-amyloidosis.

Targeting such pre-amyloid seeds maybe necessary to achieve effective primary
prevention of Alzheimer” s Disease

We need to better understand how aggregated AP relates to neurodegeneration
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Precautions

Lancet Neurol 2020; 19: 872-78

Potential human transmission of amyloid B pathology:
surveillance and risks

Elsa Lauwers*, Giovanna Lalli*, Sebastian Brandner, John Collinge, Veerle Compernolle, Charles Duyckaerts, Gustaf Edgren, Stéphane Haik,
John Hardy, Adel Helmy, Adrian ] lvinson, Zane Jaunmuktane, Mathias Jucker, Richard Knight, Robin Lemmens, I-Chun Lin, Seth Love,

Simon Mead, V Hugh Perry, James Pickett, Guy Poppy, Sheena E Radford, Frederic Rousseau, Carol Routledge, Giampietro Schiavo,

Joost Schymkowitz, Dennis | Selkoe, Colin Smith, Dietmar R Thal, Tom Theys, Pierre Tiberghien, Peter van den Burg, Philippe Vandekerckhove,
Clare Walton, Hans L Zaaijer, Henrik Zetterberg, Bart De Strooper

PIA Lab

For work with
Potentially
Infectious

Agents

You need a safety introduction before working in this Tab

PIA Lab

Labs for work with Potentially Infectious Agents (PIA)

Misfolded proteins such as AB, a-Synuclein und Tau have infectious properties at the molecular level
(Jucker and Walker, Nature, 2013). These infectious properties are reminiscent of the properties of prions.
Although there is currently no evidence that such misfolded proteins can induce neurodegenerative
diseases in humans, precautions are warranted (Lguwers.et al., Lancet Neurology, 2020).

There are currently no mandatory safety regulations for working with such misfolded proteins in our
laboratory. Nevertheless, as a department we have decided that work with misfolded proteins that are
potentially infectious is to be done in two designated laboratories of the HIH (FORS) (PIA 1, room 1.204;
and PIA 2, room 3.113).

‘What kind of work is handled in the PIA labs?

1) Native human material

2) Native mouse tissue that contains misfolded AB, a-Synuclein and Tau (or any other potentially
infectious amyloid)

3) R i synthetic, lys

AB, a-Synuclein and Tau

Note: Once the tissue is fixed we do no longer handle the tissue in the PIA labs, although precaution is
still warranted since also fixed misfolded proteins may keep some residual infectivity.

Additional rules (beyond the common S1 rules) when working in the PIA lab
1

Get an introduction about “potentially infectious agents” from Mathias Jucker before working the
first time in a PIA lab.

2

Doors of the PIA labs must always be closed. Wear a lab coat, shoe protection and gloves
(preferentially double) at all times.

3

Lab coats used in the PIA lab stay in the PIA lab. (Once no longer needed or dirty move them to the
laundry collection bag in the PIA lab for autoclaving and washing).

4)

Equipment in the PIA |ab stays in the PIA lab. If equipment used in a PIA lab must be moved outside
the lab, see Anika Bjhler.or Uli Qhermiiller, for decontamination and cleaning.

5

Always use an absorbing bench cover for your bench work. After you've finished, trash the bench
cover. If there are spillovers clean the bench with 1% SDS (preferentially wetted for 1 hour) in order
to inactivate misfolded proteins.

6)

Any waste produced from a PIA lab must be collected in double-layered autoclaving bags. Close
waste bags after you finished your work, but leave them in the PIA lab. They will be collected when
autoclaving is done directly from the PIA lab.

7

As in any other lab, but in particular in the PIA lab, avoid production of aerosols. Wear a mask and
goggles if aerosol generating work has to be done outside the hood, e.g. when cutting on the cryostat.
Also wear cut-protective gloves when working with the cryostat. Use filter tips for pipetting.
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