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Newborn Screening (NBS)
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New test for PKU 5 dem-
onstrated by its discoverer, v
Dr. Robert Guthrie, at Chil-
dren’s Hospital in Bulfalo,
N.Y. Blood, drawn from

babies' heels, is placed on Immu noassay MaSS Spectrometry

labeled paeces of absorbent
a 1 O
el bl sacdn (FIA-MS/MS)

et on the surfuce of a glass
dish coated with special nu-
trient and o culture of bac-
teria, The bacteria will mul-
tiply only if phenylalanine is
present on the paper disks,
Most of the blood disks in
the dish shown here are nor-
mal, But the one in the 109
row. second from the left,
is surrounded by a halo of

%

bacteria which reveals the
presemsce of phenylalanine.
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1) Life Magazine, Jan 19, 1962, 52, No. 3. ISSN: 0024-3019. “A Wintertime Special: Excitement on the Ice.” p. 45-46.



Newborn Screening (NBS)

~ 3.8 million / year

~ 61 conditions recommended
~ 30-70 based on state

Tennessee (67) Connecticut (73)

Mail to Analytical Assays

N ' jl'esting Facility . ~
> o » =Zm > N
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MS/MS, Immunoassay

1) Janzen, N. et. al. J. Clin Endocrinol. Metab. 2007, 92, 2581-2589. https://doi.org/10.1210/jc.2006-2890

1) https://newbornscreening.hrsa.gov/your-state/



Analytical Challenges

. ~ 3.8 million infants
~ Millions of samples

~ Time constraints
~ Need screening and confirmation (15t and 2" tier testing)
~ Chemical and isomeric diversity

Mational Library of Medicine

Newborn Screening Coding and
Terminology Guide

Data Standards for Electronic Reporting
Home | Views | Downloads | HL7 | Resources | Code Standards | About | Updates | Search

Tailoring your Analytes/Measurements

~ 70 molecules including amino acids, acylcarnitines,
hormones etc.




Molecular Challenges in NBS

Amino Acid Isomers Carnitine Isomers Hormone Isomers
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Leucine / Isoleucine Succinyl / Methylmalonyl 17a-OHP / DOC

Project Goals

1) Improve Selectivity — Isomer separation by IMS Agilent RapidFire
S

2) Increase Throughput — Automated SPE extraction using Agilent RapidFire
(~ 10 sec/sample — sample vs. 2 mins)

Drift Time (ms)



lon Mobility Spectrometry
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Isomer Separations
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Resolution of Isomeric Mixtures in lon Mobility Using a Combined
Demultiplexing and Peak Deconvolution Technique

Jody C. May, Richard Knochenmuss, John C. Fjeldsted, and John A. McLean*

I: I Read Online

I Article Recommendations | © Ssupporting Information

Cite This: Anal. Chem. 2020, 92, 9482-9492

ACCESS | [l Metrics & More

ABSTRACT: A combined data acquisition and data processing strategy for mj/z 527.1588
improving the sensitivity and resolution of ion mobility measurements is described.

This strategy is implemented on a commercially available drift tube ion mobility-mass PO
spectrometry (IM-MS) instrument and utilizes both an existing ion multiplexing 86 Ba B4 4
strategy to achieve up to an 8-fold gain in ion signal and a new postacquisition data <77 Ba

reconstruction technique, termed “high resolution demultiplexing” (HRdm), to
improve resolution in the ion mobility dimension. A series of isomeric mixtures were
qualitatively investigated with HRdm, including biologically relevant lipids and Arrival Time
carbohydrates, which were successfully resolved by HRdm, including two

monosaccharide regioisomers which differed in drift time by only 0.8%. For a complex trisaccharide isomer mixture, HRdm was
able to resolve S out of 6 components. An analysis of two-peak resolution (&P) and peak-to-peak separation (AP) indicated that
HRdm performs with an effective resolving power (R,) of between 180 to 250 for the highest deconvolution settings. Overall
analysis times and drift time measurement precision were found to be unaffected between standard and HRdm processed data sets,
which allowed statistically identical collision cross section values to be directly determined from all ion mobility spectra.
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May, J. C. et. al. Anal. Chem. 2020, 92, 9482-9492.

Jody May
McLean Lab — Vanderbilt
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John Fjeldsted
Agilent



Congenital Adrenal Hyperplasia (CAH)
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Richfield, D. and Haggstrom, M. “Diagram of the pathways of human steroidogenesis.” WikiJournal of Medicine.
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NBS Workflow
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Dodds, J. N. and Baker, E. S. Anal. Chem. 2021, 93, 17094-17102.



Method Reproducibility
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RapidFire

Biological Variability 5s SPE Cartidge
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Skyline only for Drift Tube IMS?

Drift Tube Traveling Wave Trapped IM Field Asymmetric
(DTIMS) (TWIMS) (TIMS) (FAIMS/DMS/DIMS)

Agilent Waters, MOBILion Bruker SCIEX, Thermo
(CV)

Kliman, M. et. al. Biochim. Biophys. Acta. 2011, 11, 935-945.
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