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Current Approach Alzheimer's Disease Research
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* Persistent increase in neurological disorders
promotes need for early detection

* Biofluids are preferred matrix for analysis

* Invasive sampling and low availability requires
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MS-Based Biomarker Screening
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DIA and Spectral Libraries
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Is there a way to 'calibrate' a
Ms? spectral library to an individual
experiment?
R_ Can these sample agnostic
Ms? libraries enhance our profiling
depth?
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Experimental Objectives
1) Validate an extensible, machine learning approach
for library generation

2) Benchmark agnostic libraries against a typical DIA
workflow

3) Evaluate the proteomic and quantitative depth



Parallel Workflow
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Model Validation

60-

1

IS
b

Predicted Retention Time (min)
N
<

Predicted Retention Time (min)

RT Model Validation (Training Set)

20 40 60 80
Observed Retention Time (min)

100

-
o
o

o
o

1

[=2]
o

1

B
o

1

Predicted Retention Time (min)
N
o

1

1

!

RT Model Validation (Testing Set)

20 40 60 80 100
Observed Retention Time (min)

Ten-Fold Cross Validation

D.G. Delafield*, X. Zhong*, et al. In preparation.

6 9 10

100  R*=0.991 o (R=0.991) (R*=0.993} 5"
-
?
R
" gl
a“‘j
"’

0 50 100 0 50 100 0 50 100 0 50 100

Observed Retention Time (min)

Peptide Count

Regression Fit

Density

12,000

8,000

4,000

0.96 -
1

Retention Time Difference

100% JUSUURRSRRSSSS, Training Set
= 80% [ Testing Set
i
= 60%
£
2 40%-
s
[
20%
-1 0%
0 5 10 15 20
Absolute Difference (min)
0 T 1 T 1

20 45 0 5 10 15 20
Delta RT (predicted - observed, min)

T T T T

2 3 4 5 6 7 8 9 10
Cross Validation Iteration

I
10 15 20
Absolute Difference (min)



Quantitative Comparison

Precursors Assigned via Agnostic Library
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Proteomic Perturbations in CSF
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Cohort Discrimination
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Dysregulated Pathways

®_ _ Reg. of Response
L S ®® oDNA Damage

Stimulus
(o}
O
Adaptive Inmune o O © Reg. of Cell
System L 0 Cycle Process
r [ Mitotic Cell o
L/ @ Cycle ® Rho GTPase
.*”l \ | Activate Formins
7% Cell Cycle
@ “ / ¥
® Signaling by
Microtubule- _»O Rho %TPases
based Process e O
Endocytosis LIRS ® . °
o>
\ O @ y \
® @
O 4 ®
@ @ Alzheimer's
O .. Membrane . Disease
Supramolecular ®e Trafficking
Fiber Organization 51 0]
o/ e
Organelle @ Salmonella = Nervous System
Localization Infection Development
e® 0
o "0—o
® / Export
Reg. of Vesicle- i o
Mediated el
Transport @

Zhou Y, Zhou B, et al. Nat Commun. 2019 Apr 3;10(1):1523.
D.G. Delafield*, X. Zhong*, et al. In preparation.

@ O
Reg. of Protein
Stability

Negative Reg. of
Protein Modification
Process

c..’

=3 . W
(N )
Metabolism
of RNA

0 2

T T T T
4 6 8 10
-Iog1o(p-value)

Supramolecular fiber organization
Adaptive Inmune System
Mitotic cell cycle

Membrane Trafficking
Export from cell

Signaling by Rho GTPases

Cell Cycle

Regulation of vesicle-mediated transport
Negative regulation of protein modification process
Microtubule-based process

Metabolism of RNA

Organelle localization

Regulation of response to DNA damage stimulus
Nervous system development

Regulation of cell cycle process

RHO GTPases Activate Formins

Salmonella infection

Alzheimer's disease

Regulation of protein stability

Endocytosis

11



ECM and Proteome Reorganization

ECM Regulators
Q8TES5S8 | 7.9* 9.3*
P21980 - 3.8
Q08188 |
043548 -|
Q13443 |
P10619 -
P25774
P22735-
043897 -|
P43235-
P50454 -
P51511 -
QIUKS55 -
Q08397 |
P00749 -
P50453 -
QIUKJIB -
075635 -
000469 |

QOUKU9 -
P02775-
P20930 -
P05109 -
P26447 -

Q6FHJT -
Q92765
QY275
P06703 -

QINQ36
Q14116 -
Q99988 -

Q9H1J7 -
Q99748

Xinhao Shao, Isra N Taha, et al. Nucleic Acids Research, 2020.
D.G. Delafield*, X. Zhong*, et al. In preparation.

ECM Glycoproteins

QIGZMT -
Q8N398 |
015230
Q9HOBS |
QIH4F8 -
Q8NDA2 -|
P49746 -
Q9Y6C2 |
P07996 |
000622
QI6CG8 -
Q8TC99 -
AGNCI4 -
000634

Pz“"“".‘,. - :

P0C862
P04083
Qouiwz
075487
Q05315
095025
Qococ4

Fold Change from Mean

=7 0 7 -5 0

Fold Change from Ctrl

Iogztintensity) Iogz(intensity)

logz(intensity)

Cadherins, Protocadherins

CAD18 CDHR5 PCDGG PCDH1
35 ek *
30+ _ns. — %k — Hx
% ik
25
20
154
10+
5#
0 -
Proteasome Subunits
35 PRS7 PSME3 PSMF1 PSB9
*k 75;
30- 9 * *k
ke e
254 l
20—
15
10
5 -
u -
Tubulins
35, TBA1IC TBB1 TBB6 TPPP3
*
30
25
20—
15
10|
5
o_
QO
& &




Conclusion

Using machine learning, spectral libraries can be
effectively calibrated to a new experiment.

Agnostic libraries provide significantly improved profiling
depth.

We advocate for a stronger community-driven approach
to translate proteomic analyses to clinical application.
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