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Background

Although the two canonical pathways of Amyloid Precursor Protein (APP) processing
have been studied extensivelyl.2(Figure 1 a,b), there exists a relatively new (n-
secretase) pathway3 (Figure 1c).

In this pathway, n-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 SAPPB and sAPPa (Figure 1 a,b), under this processing
pathway, there is a release of a shorter (soluble) fragment sAPPn (Figure 1c). The
resulting membrane-bound N-truncated APP may subsequently be cleaved either by
B- or a-secretase, releasing soluble An-p and An-a, respectively3. Collectively these
fragments are known as AETAs and have been reported to hold important
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BACE1 inhibitor treatment of mice also resulted in reduction of long-term
potentiation (LTP). Application of recombinant and synthetic An-a application to
hippocampal slices ex vivo resulted in lowering of long-term potentiation (LTP)3.
There continues to be interest in revitalizing low-dose B-secretase inhibitors as an AD
prevention strategy>. Thus, it is vitally important to understand what the
physiological processing of APP down the n-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- and AETA-a in
human CSF as surrogates of n-secretase, B-secretase, and a-secretase
cleavage of Amyloid Precursor Protein (APP) in subjects who have

undergone stable isotope labeling kinetics (SILK).

Methods

Although, ultimately, we are interested in
AETA kinetics in living humans, our initial

steps are undertaken using synthetic AETA
standards

= 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 13C-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 1.9um C18 with heat applied at 50°C were tested.

(-)MISEPRISYGNDALMPSLTET(K) &Theoretical m/z of parent ions and

User AA Formula 1: C2 H3 N1 O1 - \IH+ \/ D K Y \ /\ \/| E
Elemental Composition: C99 H162 N25 035 S2 b a nd ions J . ' J I S J e S p a re n I O n O '
lMH“(av) IMH*I(mono) IMH+2(av) \MH+2(mono) IMH+3(av) |MH+3(mono) IMH+4(av) IMH+4(mono)’ B y- .
) o T L STl ) - Most abundant daughter ions for 1163.06 are 350.156,647.325, 778.365, 827.444,
= aln sequence 1ons I ° ° I S h d . . . .
e y W nitial MS Metho 1077.513, 1077.54, 1248.604. Optimizations of CE ongoing.
1 M21 —-
Compound V) Min Dwell Time (ms) RF Lens (V) . . . . . .
s 2 1 2194000 EOBESSE MISEPRISYGNDALMPSLTET-12 g s« | - Continue optimizing LC/MS method to have 2 peaks converge & to eliminate
332.1639 S 2080.9856 1040.9964
' ' - Evaluate these parent MISEPRISY GNDALMBSLTET-12( 24 33.761 90
461.2064 4 E 18 1993.9535 | 997.4804 ) MISEPRISYGNDALMPSLTET-12( 25 33.761 90 o
558.2592 - 5 P 17 1864.9109 (9329591  jons on chromatograms MISEPRISYGNDALMPSLTET-12( 23 33.761 90 t al | N g
714.3603 | 357.6838 6 R 16 1767.8582 | 884.4327 MISEPRISYGNDALMPSLTET-12( 25 33.761 90 *
827.4444 | 414.2258 7 1 15 1611.7571 MISEPRISYGNDALMPSLTET-12( 24 33.761 90 . . o R
914.4764 J4577418 ¢ S 14 1498.6730 - MISEPRISYGNDALMPSLTET-12 5 o 775708 323 30 33.761 90 _ I f h | | |
0775597 LSTBaTIR 0 ¥ 1 14106000 MISEPRISYGNDALMPSLTET-12C 8 26 775.708 558.259 25 33.761 90 Te st a p p Ication O eat at 6 5 C to ana yt ICal column.
1134.5612 | 567.7842 10 G 12 1248.5776 MISEPRISYGNDALMPSLTET-12C 8 26 775.708 647.325 25 33.761 90
MISEPRISYGNDALMPSLTET-12C 8 775.708 827.444 25 33.761 90 . . .
o6 o1 FG8238E 12 0 10 1070158 N MISEPRISYGNDALMPSLTET-12¢ s MH*® 1 7708 sea e 0 « | - Test other proteases (trypsin, LysC, ArgC) to determine whether a superior MS
1434.6682 [7A78377 13 A 5 962.4863 ) ible b q MISCPRISYGNDALMPSLTET-12C 8 o 775.708 932.959 25 33.761 0
ossible b- and y- MISEPRISYGNDALMPSLTET-12C 8 26 775.708 962.486 24 33.761 90 . . .
15477523 THASTB 14 L 8 8914492 - MISEPRISYGNDALMPSLTET-12C 8 26 L 775708 1248578 24 33761 % eptide may be used in lieu of MISEPRISYGNDALMPSLTET.
g . oo 1ONS (daughterions) MISEPRISYGNDALMPSLTET-12C 8 26 [1163.059 463.24 2 33.761 90 Pep Y
: : ' " thatcanbe foundon MISEPRISYGNDALMPSLTET-12C s 1163059, 55625 23 .15 o i l I '
1862.8775 BEBEIEAR 17 S 5 550.2719 - MISEPRISYGNDALMPSLTET-12C 8 +2 1163.059 647.325 25 33.761 90 - f d d - d f | /
Lorsoere [o864BME 1 1+ sevmes . the mass spectra MSEERISYONDALMPSLTET. 120 s MH*2 Jreoss e > B w Perform IPs and digests on BACEi-treated H4APP ., CM to confirm optimal IP
2077.0093 1039.0083 19 T 3  350.1558 MISEPRISYGNDALMPSLTET-12C 8 26 1163.059 962.486 24 33.761 90
. . : MISEPRISYGNDALMPSLTET-12C 8 26 1163.059 248 578 25 33.76 90 A :
MISEPRISTONDALMESLIET ! = & ‘ protease conditions that can then be validated for use on human CSF.

[ ]
: : °
Chromatograms of 3 parent ions 10 cm PicoChip @ 50°C
AETA (peptide: MISEPRISYGNDALMPSLTET) -
r~ — Q1 scans with shallow gradient on 10 cm PicoChip @ 50°C
H H (o] e || RT: 18.22-2264
%15 cm PicoChip @ 50°C MH'Z, 11630587 | _
5 N Bueriar commmna ¢ I MH"2 (o). 1163.0587 I
i MH*3 1 one): 775.7082 T 2 57 5 1 1o MH*2 ono): 775.7082
1AM W SR, % SN
] 260507 AETA S Q1. shallw #1520 RT. 20.45 AV 1 N 12367 7 AET). Sk 01 shaow &
RT: 23.40 for MH*2 ... 1163.0587
i
e At s T 2340 A 1 r e 2 ] 2 5] 77561
RT: 23.40 for MH*3 . .,.0,. 775.7082 mmmm s amm | 1] -
.................................................................................. ‘ | e L i
10 lumn @ 50°C Testing column length 25 lumn @ 50°C . ' . o
ghma::lgvt/]rgr:r;dient in shallow gradient g:;ﬁg;;gdiem 105:&32&;;&%2 c Testing gradient conditions 10 cg:ec;c;lugr:;r(;gn?mc
T e e
o | |
'|
o] I (|
| |
3 \ | | o |
:Z asGs PonCndt ety P o0 . E
o i : DM e 0] R N e T A G 1Y s e
Most abundant b- & y-ions
ETS
163.059 350.156
1163.059 647.325 4
N 1163.059 778.365
e —— | 1eso0so 827.444
1163.059 7513
Fon 1163.059 1077.54
- 1163.059 48.604
[ ] [ ] e, .
/]\ AETA peptlde elutes in dua| pea kS Placeholder for Fhromatograms of additional
changes to gradient to try to overlap the 2 peaks
[ ] [ ] [ ] [ ] [ ]
14.4 sec apart. Tailing is exhibited.
[ ]
Mass spectra of daughter ions

same peptide.

Conclusions & Future Directions
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