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e EXposure vs response

e Diagnosis of health conditions

¢ Prognosis and risk stratification

 Mechanisms of response leading to
therapeutic strategies

e Treatment stratification

 New therapeutics and
countermeasure strategies
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i
Inflammation-associated proteins
192 Vascular Leak L=

ABCA3 | | Inflammation-associated protein
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Rindler et al., Journal of Clinical Investigation Insights 2017
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Specific
considerations for
veteran populations

e Acute and chronic health

. D
=a1IS [ ] 1erl — a

particulate exposures

e Multiple co-exposures,
Including infectious agents

 Influence of genetics on
exposure and response

e Confounding impacts of
lifestyle, stress, fatigue,
mental health
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MPLeX LC-MS/MS

J Metabolites

e Proteins —

Lipids —s

Nakayasu et al, mSystems 2016 DOI: 10.1128/mSystems.00043-16
Burnum-Johnson et al, Analyst. 2017 Jan 26; 142(3): 442—-448.
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Integrated omics signatures can predict
survivors from non-survivors of Ebola infection

; —mm
EboIa-Pgsmve Heal_thy Molecule types
20 patients 10 patients m mRNA z = A
M Protein = am———— -
. | . | S lparos  [eeemm— 8 Survivors
11 Surwvors 9 Fatahhes Lipid: NEG — - . .
& - O .
l I |. | | | ||Hi|_.7|n“_-7 i % :' N *
Inl Inl IHI IHI N i .I == ° ) :
Higher levels ! | — © g ¢ .
in survivors -g o %
S1 82 S3 L 2o foid = 2
' | 2 3
| | -5 fold -
days: 5-7 5-11 . 3
o
All patients received standard supportive -5 fold | § ' ' ' ‘
. L] = 2 0 2 4
care and no experimental treatments. . ool ij o
=
" = — PC 1
Lower levels i — \I/
in survivors | —
—_—==
2 e

Eisfeld et al, Cell Host & Microbe 2017 Dec 13;22(6):817-829;
Kyle et al, PNAS 2019 Feb 26; 116:3919-3928.
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| Advanced
technologies for
biomarker discovery

o Spatial resolution

« Single(s) cell resolution
* High throughput
specialized separations

* High resolution
detection and accuracy

o Standards-free global
small molecule profiling




o nanoPOTS: Protein Imaging of >2000 proteins
Northwest  With 100um spatial resolution
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AUC: 0.9

1.0

Liquid Chromatography —Selected
Reaction Monitoring (LC-SRM)

0.8
]

True positive rate
0.4
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Intensity

I I | I
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False positive rate

HNSCC cases diagnosed between 2003 and 2013, and healthy controls matched

978 DODSR for age at the time of diagnosis, gender and ethnicity

Sera

Pre 2 Pre 1 Post 1 (at diagnosis) Post 2
Cases (175) 4 + 1 years 2 +1 years 1+1vyear 2 +1 years
Controls* (175) 4 + 1 years 2 +1 years 1+ 1 vyear 2 + 1 vyears

Liu, T et.al., unpublished
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EBC TISSUE-SPECIFIC PROTEOMIC COVERAGE
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Piehowski, P et.al., unpublished
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Purchase

» Expensive & slow

» <1% of known chemicals and <20% of
metabolites in the Human Metabolome
Database are available for purchase

» Reference libraries will never be sufficient

Most compounds are not available as
standards and never will be

Molecules
- / DarkChem
: : Deep
Available for Learning

arXiv:1905.08411
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Chemistry
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github.com/pnnl
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the EPA

Computational approaches combined with IMS

blinded samples
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Nunez, J. et al, J. Chem. Inf. Model. 2019, 59,

correctly identify isomers and unknowns In

Pioglitazone
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= Physiological measures
of stress

‘7/ Simultaneous measurement of physiological
stress, exposure and response

Multi-omics profiling of
physiological response
and exposome
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e Single biomarkers are unlikely, thus
advanced technologies and data
Integration are becoming more important

 Response outcomes are multi-factorial
and must consider genetic and
psychosocial confounders

* Real-time or parallel exposure
measurements are ideal for coupling
exposure to response

* Biomarker panels can be designed for
diagnosis, prognosis and
countermeasure strategies
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