
  Methods 
Although, ultimately, we are interested in 
AETA kinetics in living humans, our initial 
steps are undertaken using synthetic AETA 
standards

Background 
Although the two canonical pathways of Amyloid Precursor Protein (APP) processing 
have been studied extensively1,2(Figure 1 a,b), there exists a relatively new (η-
secretase) pathway3 (Figure 1c).  
In this pathway, η-secretase cleaves APP in its mid-domain region, between amino 
acids 504 and 505 in APP695 (the predominant isoform of APP in neurons). This is 
mediated in part by membrane bound matrix-metalloproteinases (eg. MT5-MMP)3. 
Similarly to the release of sAPPβ and sAPPα (Figure 1 a,b), under this processing 
pathway, there is a release of a shorter (soluble) fragment sAPPη (Figure 1c). The 
resulting membrane-bound N-truncated APP may subsequently be cleaved either by 
β- or α-secretase, releasing soluble Aη-β and Aη-α, respectively3. Collectively these 
fragments are known as AETAs and have been reported to hold important 
physiological functions4. 

- MH+2 (1163.06) is best parent ion of MISEPRISYGNDALMPSLTET  
- Most abundant daughter ions for 1163.06 are 350.156,647.325, 778.365, 827.444,  
1077.513, 1077.54, 1248.604. Optimizations of CE ongoing. 
- Continue optimizing LC/MS method to have 2 peaks converge & to eliminate 
tailing. 
- Test application of heat at 65°C to analytical column.  
- Test other proteases (trypsin, LysC, ArgC) to determine whether a superior MS 
peptide may be used in lieu of MISEPRISYGNDALMPSLTET. 
- Perform IPs and digests on BACEi-treated H4APPwt CM to confirm optimal IP/
protease conditions that can then be validated for use on human CSF.
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AETA & AD 
CTFη is higher in dystrophic 
neurites in an AD mouse model, as 
well as in human AD brains. AETA 
was measured by Western blotting 
techniques in human CSF3. Notably, 
AETA and CTFη levels increase in 
vitro and in vivo (mouse) following 
inhibition of β-secretase (BACE1) 
both genetically and 
pharmacologically3. BACE1 
inhibitor treatment of mice also 
resulted in reduction of long-term 
potentiation (LTP). 

BACE1 inhibitor treatment of mice also resulted in reduction of long-term 
potentiation (LTP). Application of recombinant and synthetic Aη-α application to 
hippocampal slices ex vivo resulted in lowering of long-term potentiation (LTP)3.  
There continues to be interest in revitalizing low-dose β-secretase inhibitors as an AD 
prevention strategy5. Thus, it is vitally important to understand what the 
physiological processing of APP down the η-secretase pathway entails and how this 
processing might change during AD. 

Research Objectives 
The metabolism of AETA in living humans has never been measured. We 
hypothesize that the kinetics of these fragments are measurable in human 
cerebrospinal fluid (CSF). 

Aim 1) Develop a method to quantify the kinetics of AETA-β and AETA-α in 
human CSF as surrogates of η-secretase, β-secretase, and α-secretase 
cleavage of Amyloid Precursor Protein (APP) in subjects who have 
undergone stable isotope labeling kinetics (SILK).

Figure 1. The 3 proteolytic processing pathways of APP.  
(a) The β-secretase pathway; (b) The α-secretase pathway;  
(c) The η-secretase pathway. (Dobrowolska Zakaria & Vassar (2026))

  Results

    ↑ AETA peptide elutes in dual peaks 
14.4 sec apart. Tailing is exhibited.  
Mass spectra of daughter ions 
confirm the peaks represent the 
same peptide.

Conclusions & Future Directions 

▪ Digest with LysN to generate peptide (-)MISEPRISYGNDALMPSLTET(K). 

▪ Requires N-terminal end to distinguish from larger APP fragments. 

▪ Peptide must include Leu as CSF for which we will utilize 
optimized protocol is labeled with 13C6-Leu. 

▪ Post digest clean-up with spin columns (Thermo) & resuspension 
in 0.2% TFA. 

▪ Analysis by UltiMate 3000 RS nanoLC-TSQ Altis (Thermo Fisher 
Scientific) equipped with nanospray ionization (NSI) source. 

▪ New Objective’s 10 cm and 25 cm PicoChip analytical columns, 
packed with 1.9µm C18 with heat applied at 50°C were tested.

(-)MISEPRISYGNDALMPSLTET(K)   ←Theoretical m/z of parent ions and  
b- and y-ions

  Initial MS Method

  Chromatograms of 3 parent ions
25 cm PicoChip @ 50°C

10 cm PicoChip @ 50°C

Placeholder for chromatograms of additional 
changes to gradient to try to overlap the 2 peaks

Most abundant  b- & y-ions


