


Familial Alzheimer’s disease (fAD)

• Early-onset and rare form of Alzheimer’s disease (AD) that occurs

through known genetic mutations (APP, PSEN1 and PSEN2).

• Such genetic predispositions have furthered understanding of late or

‘sporadic’ forms of the disease state providing support for the amyloid

cascade hypothesis of AD (Cauwenberghe et al., 2016).

• AD is characterised by neuronal loss, extracellular senile plaques of β-

amyloid and intraneuronal NFT.

• Recently, extremely high levels of aluminium have been found in brain

tissue of 12 fAD donors (>10 μg/g dry wt.).

• Methods employed utilised quantitative (GFAAS) and qualitative

(fluorescence microscopy) based approaches demonstrating aluminium

in fAD brain tissue (Mirza et al., 2017).
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Co-localisation of aluminium & amyloid

Mirza et al., 2017. Co-localisation of aluminium and amyloid as evidenced by

lumogallion and Congo red staining in the occipital cortex of fAD brain tissue. -4-



Aims and objectives

• Establish staining methodologies in order to elucidate upon the potential

co-localisation of aluminium and neuropathologies in fAD tissue.

• Overcome false positives associated with autofluorescence (AF) via the

use of AF-quenching reagents, providing an improved signal : noise ratio.

• Optimise classic and complementary fluorescent molecular probes for

the direct labelling and detection of aluminium and related

neuropathological hallmarks.

• Provide a suite of microscopy-driven approaches for the identification of

aluminium and associated biological injury in multiple disease states.
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MRC fAD brain tissue

Donor ID Gender Age Pathology & genetics
Mean [Al] μg/g dry 

wt. ± SD

A1 M 47 fAD, Braak VI, HP-tau, CAA 0.34 (0.26)

A5 M 60 fAD (Braak stage at least IV) 2.30 (3.93)

A7 F 69 fAD, Braak VI, Severe CAA 1.28 (0.87)

A8 F 65 fAD, PSEN1 (E280G) 6.55 (9.59)

A11 F 69 fAD, APP 717 (VAL-ILE) 3.54 (6.63)

A12 M 61 fAD, APP 717 (VAL-GLY) 2.28 (2.03)

Tissue donated from 6 of the 12 fAD patients in the Mirza et al., 2017 study,

provided as paraffin-embedded tissue blocks. [Al] expressed as μg/g dry wt.

(mean ± SD, n = 12). Values considered as pathologically concerning or

pathologically significant are highlighted.

MRC London Neurodegenerative Diseases Brain Bank & Brains for Dementia Research. 
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Autofluorescence

• Long band pass: U-MNIB3 (ex (λ): 470 – 495 nm, em (λ): 510 nm): Al

U-MWBV2 (ex (λ): 400 – 440 nm, em (λ): 475 nm): Amyloid

A8 - Frontal
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Autofluorescence

• Long band pass: U-MNIB3 (ex (λ): 470 – 495 nm, em (λ): 570 – 610 nm)

U-MWBV2 (ex (λ): 400 – 440 nm, em (λ): 470 – 500 nm)

A8 - Frontal
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Fluorescence quenching agents

• Sudan Black B (SBB)

• Pontamine Sky Blue (PSB)

• Autofluorescence:

*

*Sigma Aldrich, UK.

*
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Lumogallion

Sudan Black B as a fluorescence quenching agent
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Morin

Sudan Black B as a fluorescence quenching agent

-14-



Morin

AF-QSBB

AF

A8 - Frontal



Combination AF-quenching: PSB & SBB 
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Thioflavin S (ThS) & Congo red

Visualisation of CAA in familial AD brain tissue
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Thioflavin S optimisation

Pre-staining of tissue with PSB & SBB to diminish autofluorescence
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Aluminium and amyloid

Co-localisation of Al with neuropathologies in fAD tissue
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Future Work

Thioflavin T (ThT)
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100 μM ThT (24 h) & PSB
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Future Work

Amyloid autofluorescence as a novel intrinsic molecular probe
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Future Work

Lumogallion as a sensitive molecular probe for aluminium
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Lumo

Granuloma in sheep following ABA-vaccine administration



Conclusions

• AF-quenching agents have shown real promise in minimising intrinsic

fluorescence in fAD brain tissue through combination staining with

Pontamine Sky Blue and Sudan Black B.

• Such methodological advancement has allowed for the use of multiple

complementary fluorophores for the direct identification of disease-related

moieties, including the use of ThS, Congo red and lumogallion.

• Interestingly, amyloid deposited in senile plaques produces a strong

autofluorescence signal that may be exploited for their subsequent

identification in vivo.

• Tailored optimisation of classical staining methods including the

lumogallion staining method employed by Mirza et al., (2017),

demonstrates clear improvements for the detection of aluminium in

complex physiological milieu. -33-
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