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J. J. Thomson

https://en.wikipedia.org/wiki/J._J._ Thomson
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MS1 Spectra

MS2 Spectra

Fragmentation

Diagram of tandem mass spectrometry (MS/MS). Sample is injected into the mass
spectrometer, ionized and accelerated and then analyzed by mass spectrometry (MS1). lons
from the MS1 spectra are then selectively fragmented and analyzed by mass spectrometry
(MS2) to give the spectra for the ion fragments.While the diagram indicates separate mass
analyzers (MS1 and MS2).






2017 Mass Spectrometry

octizmhu) for Clinical Diagnosis
oCT.14(Sat) BTN R R AT B

WahLee Hall, International Building, National Sun Yat-Sen University
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Topics (FlI#RFRIEERE):
= Fundamental of Electrospray lonization and Atmospheric Pressure Chemical [onization
= Fundamental of Orbitrap, Quadrupole Time-of-Flight (Q-TOF) and Triple Quadrupole (Q
= Sample Pre tions and Fundamental of S for C Diagnosis
Sample Preparations and Fundamental of and G IS for Clinical Diagnosis

= Fundamental of MALDI- MS and Its Aj ations on Protein and Microorganism

Identification and Molecular Ima

Topics (FREIE ERE):
Ses. Disease Marker Discovery: Proteins/Peptides
Session II  Disease Marker Discovery: Metabolites/Lipids
Session III Molecular Imaging
/ Toxicology, Public Health, and Emergency Management
Identification of Microorganisms
ssion VI New Techniques and Methods for Clinical Diagnosis

More than 30 invited speakers from Taiwan and overseas
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Confirmed Oversea Speakers BN 223 :

David Herold (UCSD, U.S.A.) Yoshinao Wada (Osaka Univ., Japan)
Alan Rockwood (U of Utah, U.S.A.)| Tae Geol Lee (KRISS, Korea)
Xianlin Han (SBP, U.S.A)) Man-Ho Choi (KIST, Korea)
Stephen Blanksby (QUT, Australia) JIvan K. Chu (HKU, Hong Kong)
Liang Li (U of Alberta, Canada) Zhongping Yao (HKPU, ¢ Kong)

Registration (382 AE) : 104 12H Training Course (FI#RERFE): 120A (ABLIR)
104 13H-104 14 H Conference (FAEIE): 300 A (ABLERR)
Free Registration (EIRZE )

Registration Deadline (3R Z&iLEH) : Oct. 1st, 2017 (20178 10818)

Poster Submission Deadline (BEfRER SR BELD) - Sep. 15th, 2017 (201 7898 158)
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Topics (BHEUE E£:E):

Session [ Disease Marker Discovery: Proteins/Peptides

Session 1 Disease Marker Discovery: Metabolites/Lipids

Session I Molecular Imaging
Session IV Toxicalogy, Public Health, and Emergency Management
Session V' 1dentihication of Microorganisms

Session VI New Techniques and Methods for Clinical Diagnosis

10



MSACL 2018 US WSAC,

10t Annual Conference & Exhibits

January 21-25 g 1l ‘1 3
o m/z -t
5 &

Palm Springs, California R
ss Spe©

DEADLINES

Podium Abstracts

Travel Grant Applications
September 27

Posters
November 13
for notice by EarlyBird Reg. Deadline
December 15
to make Print program
January 10

to make Web program ; v .
4 LR
3‘ : Y
t % - o
;’_‘.‘,4". L 213 s ¥ x =3 / '1"-; ‘ ‘
» % ot A0 NI SV iV ey RN
Mase. ok 3 8 . n - 3N v - “;n,:;..\.‘ s
Mass Spectrometry: ol g \ o v
Application s Gl t R o A YN
s to the Clinical Lab : . i DGR SR 1
A a i - ALl o TN SR
AL b e A b www.msacl.org




MS systems (research and clinical microbiology
laboratories) have received recent regulatory

approval in Europe and the US
-

Two commercialize MALDI-TOF mass spectrometry systems:

«  Microflex LT (Bruker Daltonics, Bremen, Germany)

« Vitek MS IVD (bioMérieux, France)
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MALDI mass spectra of 5. agalacliae obtained from (a) a pure bacterial culture and (b) a clinical wound specimen.




New advances applying mass
spectrometry to the characterization
of microorganisms

From strain characterization to
rapid screening for antibiotic
resistance



 Challenging applications of this technology
will require microorganism characterization
at the subspecies and strain levels

 Rapidly identify strains of antibiotic-
resistant microorganisms.
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Figure Comparison of the two carbapenem-associated resistance protein (CarO)
sequences. Letters with a blue background were fragments detected in wild type A.
baumannii strain ATCC19606. Letters with an orange background were fragments
detected iIn strain MDRABL1 and 19 clinical isolates.
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II. LC-SRM-MS/MS Derivatization

* Derivatization - Amplifex Diene Reagent

OH
A=
N-..
IJ:'\<N<\£>/ X
OH

CH
’ CHs
N~cH,
CH,
> CH,
Room temperature > 30min \/\/,\{bCHa
H \CH3
| CHs
cH, Diels-Alder Reaction .
HO™
HO"
MW: 732.50 Da

25-hydroxyvitamin D,

+
MW: 400.33 Da (Mass+332.17)

Triple Quadrupole Versus High Resolution Quadrupole-Time-of-Flight Mass Spectrometry
for Quantitative LC-MS/MS Analysis of 25-Hydroxyvitamin D in Human Serum.
American Society for Mass Spectrometry, 2016, 27, 1404-10
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] A k 0 ng/mL
5o \ 0.1953 ng/mL
o - STD
g Sﬂ . A 0.3906 ng/mL
2 =] ) I 0.7813 ng/mL InSTD
= 1005
& o] \ 1.5625 ng/mL
‘IUE— .
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‘IDE—
o] ,\ I\ 6.26 ng/mL
12.5 ng/mL
1087 -
25 ng/mL
2 087 -~
5 5o 50 ng/mL
%108— k
H A 100 ng/mL
L 200 ng/mL

LC-SRM-MS/MS derivatization analyze 25(OH)D, standards



Relative Abundance

Derivatization

y = 0.0544x + 0.0125
R? =0.9995

Relative Abundance
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III. GC-SIM-MS

e Derivatization - N,O-Bis (trimethylsilyl) acetamide

AN_g

H,C— s:l—o i—CH,
CH, H3
Pyridine |
60°C > 40min CH,
H-C
| CH, o
_-Si
HLC™
. CHS
HO"
MW: 544 .42 Da

25-hydroxyvitamin D,

+
MW: 400.33 Da (Mass+144.09)

Trimethylsilyl (TMS) derivatization



Abundance
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First result in 35
minutes,
throughput > 100
results/hour.

$ 200

Thermo Scientific Thermo Scientific Agilent HP
Accela LC Accela LC 6890 Series GC
Systems; Thermo Systems; Thermo  System; Agilent
TSQ Quantum TSQ Quantum HP 5973 Mass

Ultra Triple Ultra Triple Selective
Quadrupole LC Quadrupole LC Detector
Mass Mass Spectrometer
Spectrometer
Yes Yes Yes
No Yes Yes
(50ng/mL) 0.78ng/mL 12.5ng/mL
12min 5min 13min
$6 $255 $22

Thermo Scientific
TRACE™ Ultra
Gas
Chromatograph;
Thermo TSQ
Quantum Ultra
Triple Quadrupole
GC Mass
Spectrometer

Yes

Yes

1.5ng/mL

9min

$22



Clinical application of MALDI-Imaging

*L s
m/z 1423.

m/z 1473.9

m/z 1423.9+1473.9

Spatial relationship of the three cardiolipin groups in liver:



Combining Statistics and MS to Rapidly
Diagnose Diseases

» With the help of statistics, the differences among all ions
detected on the mass spectra (i.e., the whole pattern of spectra)
of different samples will be considered.

» Disease can be diagnosed by the assistance of clustering or
grouping statistics.

Scores plots MALDI spectra Dendrogram
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ReCIVA'™ Breath Sampler

|
|
~

Exhaled volatile organic compounds (VOCs) are
indicative of a broad range of pathological and
physiological processes, occurring both in the airways
and also systemically throughout the body. ThC‘SOLJC
biomarkers are used in various applications including

early detection of disease in asymptomatic subjects,

therapy stratification, monitoring of therapy response,
and monitoring of disease activity.

Sampling VOCs from breath has seen limited
adoption in clinical research and practise, as traditional
technologies have limited reliability and reproducibility
for sample collection and are not ideal for transport
and storage. To overcome these limitations Owilstone
Medical has developed the ReCIVA breath sampler as a
reliable, cost effective and comfortable solution. As a
result, breath sampling is seeing increased adoption in
clinical research and practise.




Forensic Analysis and Toxicology

(I EFLE F 74 F7)

27



Short-term Physical Effects

Skin: rashes and sores

Methamphetamine users have various skin
conditions ranging from scabs and rashes
to holes from picking at the skin.

nt outlawed the sale of op n attempt to

28
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« Screening Assays
— Easy to Perform (automation)
— Low cost
— Sensitivity
— Precision
— Accuracy

« Confirmation Assays
— Accuracy
— Precision
— Sensitivity
— Low Cost
— Easy to Perform



Center for Drugs of Abuse Analysis Tzu Chi University

Data file name AD_02.D Acq. Method File  A3F.M
Data File Path p:\wmsDChem\1\DATAAD081216\  Sample Name 500
Operator Vial Number 32
Data Acquired 12/16/2008 19:51 Instrument Name HP6890GC/5973MSD
Name R.T. Amount Units Signal Response
1 Amphetamine-D8 2.79 500 ng/mL 143 3687142
2 Amphetamine 2.80 500 ng/mL 140 3930496
3 Methamphetamine-D8 3.21 500 ng/mL 161 6744596
4 Methamphetamine 3.23 500 ng/mL 154 6565686
5 MDA-D5 4.03 500 ng/mL 167 1395270
6 MDA 4.04 500 ng/mL 162 2388458
7 MDMA-D5 4.47 500 ng/mL 158 3631763
8 MDMA 448 500 ng/mL 154 3709107
9 MDEA 0.00 0 ng/mL 168 0
Name Q1 Signal Q1 ratio Low High Q2 Signal Q2ratio Low  High

1 Amphetamine-D8 126 96.15 76.88 11532 TRUE
2 Amphetamine 118 84.36 67.52 101.28 TRUE 91 3554 30.08 4512 TRUE
3 Methamphetamine-D8 113 20.17 16.16  24.24 TRUE
4 Methamphetamine 118 2567 2056  30.84 TRUE 110 2292 1832 2748 TRUE
5 MDA-D5 280 70.66 56.40  84.60 TRUE
6 MDA 275 48.35 38.72 58.08 TRUE 135 206.86 165.36 248.04 TRUE
7 MDMA-D5 164 47.47 37.92 56.88 TRUE
8 MDMA 162 81.28 6496 97.44 TRUE 135 53.71 43.04 6456 TRUE
9 MDEA " 303 0.00 6.32 9.48 FALSE 162 0.00 4560 6840 FALSE
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Determination of Ethanols

. Enzymatic
. Headspace-GC/MS
. Breath-testing device (amount of ethanol

In ImL of blood equals to 2100mL of
breath air)

33



Phases of the Headspace Vial

G = the gas phase (headspace)

The gas phase is commonly referred to as the headspace and lies above the
condensed sample phase.

| S = the sample phase

| | The sample phase contains the compound(s) of interest. It is usually in the
' I . form of a liquid or solid in combination with a dilution solvent or a matrix

Sarnple, dillution solvent modifier. 34
arnd rhatris foodifier
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Kingdom: Plantae
Clade: Commelinids
Order: Zingiberales

Family: Zingiberaceae

Genus: Curcuma

Species: C. longa

=% AR &

# % % (Curcumin)
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Bruker FI-MS solariX |[M-H]/Formula Theoretical Isotopic Mass/Molecular Formula

Photoproduct 151.03993/CsH-03 152.04734/CsHgO3

Curcumin 367.11876/C21H1906 368.12598/C,1H»005

Fig The Total ion chromatogram (TIC) of LC-ESI-MS analysis at (a) Blank (c) 50 pM curcumin solution in ddH,O and Exposed
0 hr (e) 1 hr (g) 2 hr (i) 3 hr. The left panel is spectra of [M-H]-for curcumin solution exposed different exposed time. The [M-
H]- of curcumin was m/z 367.2 and the decomposed products of curcumin was m/z 151.4. The enhanced of product dependant

with light exposed (Irradiation using a LED light with a irradiance of 8 mW/cm?)
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» (+)-Borneol can be isolated from woody plants of the families Dipterocarpaceae
» (-)-borneol can be isolated from herbaceous plant Blumea balsamifera, respectively.

Dipterocarpaceae o Blumea balsamifera

https://hafeezzainol.wordpress.com/2015/11/19/les http://phytoimages.siu.es:lu/imgs/benctan/r/Ast
son-3-dipterocarpaceae/ eraceae_Blumea_balsamifera_32628.html
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The borneol were derivatized with (1R)-(+)-Camphanic chloride.
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