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A TAST E OF MASS
SPECTROMETRY

Mass spectrometrists gather in St. Louis for ASMS MEETING
CELIA HEMNRY ARPNALID, CREN WASHINGTON

EARLIER THIS MONTH, i, 100 mmss spec-
trometrists met in St Louisfor the 63rd
meeting of the Ametican Society for Mass
Spectrometry. Here 18 a samplingof the
morethan y,coooral and poster presenta
Tions that were given.

COMBINING TWO
DATA SETS YIELDS
HIGH-RES IMAGES

Muss spec imaging involves trade-ofls
amongspesd, spatial rezolution, and mass
resolution. Researchers at Vanderbilt
Liniversity have found @ way 1o obrain
both high spavial and mass resolution in
areasonableamount of time by combin-
ing data from two different types of mass
Spectromelers.

Akey advance for this technigue is the
ability to acquire matrix assisted lascr
desorption ionization (MALDI) time-of-
flightimages at a rate of 50 pixels per sec
ond, said Jeffrey Spraggins, aresearcher at
Vanderbilt's Mass Spectromets y Research
Center. At such speeds, the Vanderbilt

team could acquirea megapive] molecular
image of lung tissue from & cystic fbrosis
patient in about zix hours, he sard. The
spatial resolutien allows them to see com-
positionvarniationsin the tissue,

Buttime pf flight doesn't oifer the same
kind of mass resolution as Fourier trans
form ion cyelotronresonance, or FTICR.
With FTICE, they can identify many more
chemical species, especially lipids. The
probilen is that FTICK can take days in
stead of hours.

Theanswer is animage fusion method
that combines data from MAL DI time of
Might and FTICR. First, the researchers
takean image ofan ares aof interest at high
spatial resolution. Then theyidengify the
ermallest region that contains all of the mal-
eculesof (nterest and acquire an FTICK im
age of that emall part of a similarsample,

Todothe image fusion, they run are-
gression analysisto identify correlations
and more advanced relationships between
spectral features and spatial patterns
observed inthe different image types.
They use those correlations to predict
ahigh-spatial-resolution FTICR image

BOUBLE EXPOSURE mages of o rat bram
acquired with bigh rmass (left) and b
spatial resohtioncan be combir
pridict an imapge with bathg
ndicate three diffarent mas
ratios of lipids

basedon the corresponding tume:of Might
image. *Basically we've building o madel
basedon o representative small arca of the
tssue,” Spraggne explained. Inthis way,
they achieve an image that has the spatial
resolution of time of fight and the mass
fesolution of FTICR.

Spraggi s acknowledges that such
prediction-hased imaging makes some
people eneasy. But he poins out thar the
process is mathemarically & Tt con
struckinga calibration curve, such asong
uged o predict the concentration of an
unknown sample. Inthose experments,

a researcher measures aresponse for
certain concentrations and then fits a l
tothose datate predict responses over a
rangeof concentrations. “We're just doing
thison much larger scales,” Sprageins told
CEEN.

Gprraggins showed an example in which
Ris team used image fusion to hring to-
gether o 280,000 pized time-of-fight
mmage of an entire rat hrain tissne section
andazo00 pxel FTICR image of just the
sight hemisphere. The predicted high-cpa
iial-resolution FTICRimage of the entire
tisgue gection wes then spot-checked by
acguiring the actwal high-spatial-resolu
tion FTICRimage of small areas.

“if we were tocollect this same
280,000 pixel image onan FTICR, it
would take fve or six days instead of eight
heurs, " Spraggine said,

&

MASS SPEC READS
CODES IN POLYMERS

Polviners could act as molecular bar

;m‘l‘e s that zerve as anticounterfeit] g
features on high-value products, such as
banknotes, pharmacenticals, or specialty
themlicals. Butthe polymer code would
have 1o be carefully synthasized and easily
read,

Lawrence Charles of Als-Marscille
University,in France, described how mass
speatrometry could read digitally encoded
synthetic palymers { Nat. Commun. 2015,
DO 1caoiBincommsBzsz). The poly
mers were developed by her collaborator

Jean Frangois Lutz of Charles SadronIn
stitute, in Strasbourg, France.

Lute's team synthesizes the polymers
nsing stepwise coupling reactions ro add
anhydride “databits" connected by a1
rrovide epacers 1o a growing chain. Thay
use tworanhvdrides thas they define as the
cand 1bits.

First (heyreact a Symmernc bromi
nated anhedride witha pri:‘urv amine to
furma substituted armide. Then they react
anitroxide withthe brominated end of the
amide through a radical reactionte vield
an &lkcocyamine. They altemate these two
reactioms wntil they've achieved the de-
sired chain length. The C-0 bonds of the
alkoxyamine linkages, whicharethe most
{ragile bonds in the polymer backbone,
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A binary code IR @ syntiretic
polymer cam be read with mnss
spectromciry. Theamide data bits (red)
are separared by alkoxyamine spacers
(Meck), Thisexample containg the binary
Sequence 11910,

preferentially break during tandem m
spectrometty. From the pattern of mass
spec fragment jons, the researchers can
eaeily read back the encoded zequence
In either direction. The massspectra are
simple enough that high-resolution mass
analyzers aren‘tneeded, Charles said.
Solar, she added, they've sequenced
polymers encoding up toseven bits. Lon
gerreadable sequences will probably re
quire the use of automated synthesizers.
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LIPIDS ANALYZED IN
BABIES' FIRST STOOL

Chemicalginthewomb ean have profound
effecison fetal development. But measuring
exposure can be difficult. Easily obtained
samples,such asthe mother's blood and
urine, are move reflective of her candition
than the baby's, But meconium—a kaby's
first stool—can be obtained shorthy after
birthand canrevea much about ababy's
prenatal experience.

Nithaniel W. Snvder of Drexel Univer
sity’s AL, Drexcl Autismlnstitute descrilxed
how he and his coworkers are analyzing me-

conium fov steroidsandocher lipids s part
of a study o identity prenatal risk factors
o autism. Boomse meconiun siansac
cumulating around a fetus's 12th week and
n'teliminated until after birch, it provides
time aversged pictureof a baby's metabo
lismaturing the last six monchs of gestation,

| atimewindow that's hard to sccesswith

other samples.

Muales aresignificantly morelikely than
females tobe dizgnosed with autism. 5o
eome researchers wonder whather being
miale makes a child more susceptible 1o
developing the disorder or being female
protectss child. Such a bizs makes sex
hormonesa good place tostan looking for
moleculairmarkers of autism

“Sex meroidsare fairly difficult chemicals

1o studyanayticallybecause theyall have

said. “You need good analyticalto
Higguid chromatography avd tanden mass
SpectrmmerTy.”

Soyder aralbyzed sex steroidsin 1y me
conium samples, He targeted testosterone
androstencdions, and dehydmoepiandros
werone, Hecause he usedhigh-resolution
mEss spectrometTy, be could doan untar
peted analysic of ceber lipids in meconium.
The untargeted analysisrevealed thousands
of othver mass peaks that Snyder bas vet to
identity.

Becayse the study is ongoing, Snyder is
still bimd to the clinical outeomes of the
‘hildren, which will be revealed after the en

tire cohort reaches 36 months, But the sex of

the childrenisknown, As a reassuring first
step, the mass
spec analysis of
sey steroids in
miecoiiug Illlﬂ:i
distinguished
between males
and females.
Ifalt goes
well, Srvvder will
combine his data
withothemta
identify ways to
decrease the risk
ofautism.“1f
you car igder El'v
acontributing

factor, thenyou can designa pulbtic health
approachto prevent i, he said

INTERLAB STUDY TESTS
REPRODUCIBILITY OF
SWATH ACQUISITION

J orl

arge-scale protecmic studies o be ef
v, resenrchers must be confident thar
different Jabscananalyze the sametypes
ofsamples and get similar results wsing the
same mass spec technigues.

O family of technigues used in these
stadies s dats-independent sequisition
miethods, which allow researchs
ture tandem mass specira of all detectable
COmponens na comples sample.

For example, SWATH, developed
by Ruedi Acbersold’s labat the Swiss
£ Federall nztitute of Technology:

rs tocap

gr  (ETH),Zarich, and commiercizl
ized by instrument company Sciex,
imvolves stepping throagh a seriesof
mass windows, Foreach window, a full
mass-range M5 MSsean 1s aogqaired af high
resalution forthe second MS stage. Dataare
processad ina targeted way using spectral
libraries.

Agroup af 1113 in six comntries under
ook astudy 1o assess the reproducibilivy of
analyses using SWATH 'I‘h-xuudv weas mad-
cledafteronedonefur another mass spec
technigue several yvesrs ago by the Nations
Imstitutes of Health's Clinical Froteomic
Tumar Analysis Congortium. Christie
Hunter, divector of “omics” applications ay
Seiex, reported preiminary results fromthe
ew sy,

The participating labs analysed the same
[wo sam ples of hgested kidnery cancercell

lysare. One wasspiked with quality control
pepudm:o esablishthe methods anddoan
urmanee asscssmer. The second
phaseofthe study involved amorecom-
plicated sample spiked with josyntbetic
peprides scroesa broad eoncentmtion range
woassess reproducibility within and among
fabe, The mseanchers performed analyses
on the same model mass spectrometer and
proceseed the data centrally.

The teamsalso analveed the data o see
hew many proteinsfrom the bockground

lysate thun ould quantify, Thelabs detected
approximately 4,200 proteins overags or
der-of-magnitude concentration range with
reasonable reproducibilinyacross labs.

The findings suggest, Hunter said, that
farge biomarker studics can be undenaken
across instrumentsand sites




