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Napovoa Katdotaon

« Ta TeAeuTaia 20 xpovia, n dacpaTtopeTpia Malwv Exel KUPIAPXIOEI WG AVAAUTIKN

TEXVIKN:
« AvaAUoeic PouTiva
« duTOPAapuaka
 Ktnviatpikd Katahoina
« Opyavikoi punol
* 'Epeuva
« Avantug€n Néwv MebBodoloylmv
« Avaduodpevol Punol
« AuBevTikdTnTa Tpoidwv, Food Fraud
« AvakaAuyn VEWV BIODEIKTWV.
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Mnaorti;

« TauToxpovog NPoadIOPICHOC KAl MOCOTIKOMOoINon
avaAuTwv

+ XaunAa opia avixveuong

+ AuvatoTnTa avixveuonc ayvwoTwv EVAOOEWY, EI0IKA
HE TEXVIKEG UYNANG JIAKPITIKAG IKAVOTNTAG

+ Meiwon ax&ong KOOTOUC Kal XpOVoU availuang

- Ioxupd kpiTripia avixveuong, €181ka KE TN
O1adoxIKAG f/Kal TN AacuaTopETPia uWnAng
OlakpITIKNG IkavoTnTac (HRMS)

Q¢ ATtOTéAECHA...

/ Xprion @acuaTopeTpiag paldv and Tov enionuo
£AeyX0
// O1 eENlYpEVEG TEXVIKEG (PACHATOMETPIAG palmv
yivovTal OAo Kal Mo QIAIKEC OTO XproTn, €IDIKA PE
HRMS

//Néeg npoxwpnueveg peBodoloyieg avanTuooovTal,
auBevTIKOTNTA, avaduopevol punol KA.

})I(@ AuEnuEévec avaykeg yia KAaTEUBUVOEIC OXETIKA WE TN
dlaopAaAion noioTNTAC.

(')X@‘Tsxvmr'] £NAPKeIa, 000 Au&aveTal n NoAUNAOKOTNTA
TwV NpoBANUATWY Nou enmAUovTal.

fk@ <aTeuBuvTrpieg 0dnyieg
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Texvoloyiec Omics

 H €EENIEN TNC paopaTopeTpiac palwv €ival appnkTa ouvOedEPEVN HE TNV
MEYAAN avanTuén Twv TexvoAoylwv omics Kal 131aiTepa TNG JETABOAOUIKNG

(metabolomics).

« Omics: QG oIk avaPEPETAl 0 GUANOYIKOG XapakTnPIoHOG Kai N
MOOOTIKOMNOINGON HIAC 0Ipdc BIOAOYIKWV Hopiwv nou Yetappalovral otn
dopn, TN AsiToupyia kai Tn duvapikn evoc opyaviopou 1) opyavioHwy.

« Ta omics &kivnoav ano Tn BioAoyia (genomics) aAAa enekTadnkav oe

MIa OEIPA PUOIKWV ENIOTNHWV (1IB1aiTEpa Tn xnKeia).

Metabolomics

« MeTaBoAoyikn €ival n ENICTNUOVIKA
MEAETN TWV XNMIKWV JIEPYACIWV TWV
METABOAITWV.

« MeTaBoAITEC €ival Ta HiIkpoU poplakou
Bapouc popia (<1.5 kDa) nou dpouv
EITE WC UNOOTPWHA, EITE WG EVOIAUETO
NPOoIOV €iTE WG TEAIKO Npoidv Tou
KUTTapIKoU peTaBoAiopou.

» Genome

Proteome
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mRNA translation  ;
10 proteins )

Genomics

Transcriptome

Transcriptomics

DNA
| transeription
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Phenotype

System biology
Integrative physiology|
System medicine
System pharmacology|
Regenerative medicing
Integrated biomarkers
Human disease
Prediction

Diagnostics
J Treatment efficacy
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4.TauTtonoinon & Avixveuon AyvaoTwv EVRoEwV

'OTav ava@epopacte o€ HRMS cuoTRpaTa kai Kuping
oTa NAdicIa TWV CUYXPOVWOVG EPEUVNTIKMOV EQPUPHOYRV
O£ oUVOUAopO HE OpYyava pouTIVAG avapePOHACTE
KUpiwG yia cuoTnpa (Q)TOF kai orbitrap.

Ta TeAeuTaia Xpovia Ta CUCTAHATA AUTA £XOUV Yivel nio
@IAIKA NPOG TO XPHON Kal O€ £va AOYIKO KOOTOG yid Th

Oa yivel pia oUykpion peTa&l Twv HRMS kal Tov LRMS

high resolution MS vs MS/MS

dacpatopetpia Malwv Kot

EKAEKTIKOTNTO

¢ Kpttiplo EKAekTkOTNTAG

* AvGAoya [IE TOV TPOTIO OAPWONG
aAAGlouv Kal ta KpLTipLa
tavtomnoinong:

* looBapikég MNapepmnodioelg

M3 detector/Characteristics

kequirements for identification

Tripie quadrupole.
fon frop, G-frop,
G-TOF, Q-Orbiirap

Acquisition
Resolution Typical systems minimum number addifionally
SNz
Single M5 T
Full scan, limited mjzrange, SIM | 3ions alyie pecks fro
Quadrupole,
ion trap, TOF
Unif mass
resolution .
MS/MS.

2 product ions

sequence

Accurate mass
measurement

FREED

peaks from

lon rafio: see 012
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daocpatopeTpia
Malwv Kot
EKAEKTLKOTNTA
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QDacpatopeTpia
Moadwv Kot
EKAEKTLKOTNTA

* MNpoacoxn: MoANEC POPEC N EKAEKTIKOTNTOL
6ev oxetiletal pe to apadupo
mapatPNong aAAAd PE TLG TTOPAPETPOUG
TIoU opilEL 0 XproTNG

* Avadykn yta tn xprion MS/MS kat ota
HRMS yia va mpooteBei €va emumAéov
BaBuog TaToToinaNg.
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HRMS & EvawoOnoia

Tpelg SLadopePLKEG TIEPLOXEG.

Molo TEPLOPLOPEVO EVPOG YPOLUULKNAG
rieptoxnig tou TOF, wotdoo to orbitrap
TapoucLaleL Sleupupévo evpog
YPAPIHILKAG TIEPLOXAG.

3ta TOF n ypappikn Tieploxn
BeAttwvetal pe tnv BeAtiwon Twv
NAEKTPOVIKWV.

LC-MS Detection Techniques

TABLE 1 Comparison of Linearity as Obtained by Using Three Different

Resolution

10-100 pg/kg

10-316 pg/kg 10-1000 pg/kg

(')rbitrap 50,000 0.9962 0.9993 0.9992
TOF 12,000 0.9578 0.9374 0.7737
MS/MS Unit resolution 0.9910 0.9978 0.9990

Given are the average coefficient of determinations, representing some 31 compounds detected by a
multiresidue method. The two utilized HRMS technique operated at 12,000 and 50,000,
respectively, resolution. The used MS/MS was a classical tandem quadrupole operated at unit
resolution. Data is given for three different dynamic ranges to show the performance limits of the

three techniques.
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MéEBoboL Zapwong

Full-scan ™

DDA
ms!

e

ms’

~

]

DIA

ms’

ms2

Ms?

AT

2

N

Deconvoluted MS?

+ DDA: Data Dependent
Acquisition

Movo emtheypéva Lovta
BpavcpatomololvTal o€ Eva
TiepLopLopiévo apabupo
noapatipnong. Evepyoroleitao
otav SeL VOl GUYKEKPLUEVO
M0000TO adBoviag

MAeovéktnuo: YPnAn
ekhektikotnta (Adyw
Bpauvoparonoinong), PELOEVOG
aplBuog mapeuodSioswy.
MelovékTnpa: Xavetol n
mAnpodopia yia to xaunAotepng
adBoviag Lovra.
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Mé£BodoL Zapwong

Full-scan ™\
msi

MS2

e
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DDA /DA

ms! Ms'
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Mms? Ms?
*

| | (ol

Ms? Deconvoluted MS?

N

+ DIA: Data Independent
Acquisition

Kataypadel 6Aa ta Opavopata
TIOU TIaPAyoVTaL Ao ThV
KkueAiba ouykpoloswv,
aveaptitwg TIPASpopou Lovtog
Kal évtaong autou.
MAeovéktnua: ZUNAEyEL OAN TV
TmAnpodopia tng
Opavcpuaroroinong
Meovéktnpa: ATiwAeLa g
eldkotnTag. Agv gival yvwotn n
OaKPBRG PHETATITWAN.

H petatpor twv dedopévwv
yivetal otn cuvéxela pe
Aoyloptka
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MéEBoboL Zapwong

Full-scan ™
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+ DIA: Data Independent
Acquisition

Kataypdadet 6Aa ta Opadopota
TIOU TTopdyovTaL ard thv
KkueAida ouykpoloswv,
avefoptiTwe TIPOSPOLIOU LOVTOG
Ko €vtaong autou.
MAeovéktnua: ZuAAEyeL OAn v
TMAnpodopia tng
Bpavoparoroinong
Melovéktnpa: ATIWAELD TG
sldwkotnrag. Aev gival yvwortn n
aKkpBAG peTATTWON.

H petatporn twv dedopévwv
yivetal otn cuvéxela pe
Aoylopika
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Workflow
& HRMS

Known

standard
available?

Yes

Target Screening

MS/MS analysis with
reference standard

Confirmation with
MS/MS spectrum and
retention time

Unknown

es

Suspect Screening

Full MS scan +
data dependent MS/MS
of predicted ions
Exact mass extraction
Structufé confirmation
with MS/MS databases

& fragmentation
prediction tools

predictable?
Ye

N

Non-target
Screening

FuIl MIS scan +
data dependent MS/MS
Peak picking

Moleculafformula fit

Structure generation
& ranking with MS/MS
databases & fragmen-
tation prediction tools

Supplementary data analysis
(e.g., retention time + ionization plausibility)

Identification and - . "
e Tentative identification
Quantification
15
Non-target analysis
» Suspected Unknown
e Unexpected Degradation products
Sample parent compounds metabolite |
Preparation + General method + General method
Instrument QqQ HRMS HRMS
Analysis - MRM = ddMS?, vDIA ddMSZ, vDIA
WO r kfI O W Target ion list Suspect ion list
Data Matching of measured Rt Matching of measured Elemental formula fit by
s with R of calibration and theoretical isotope heuristic fitering of
Evaluation siandards pattern of suspects molecular formulas
Structure search in data
base
Matching of measured Rt
jitin predicted B of Matching of measured Rt
Matching of measured suspects 3
MSIMS fragmentation ::h p;?ngmsd Rtof data
with that of reference e
standards.
Matching of measured Matching of measured
and predicted MS/MS and predicted MS/MS
fragmentation of fragmentation of data
suspects base hits
+ +
List of likely present List of likely present
suspects unknown
16
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« HMIIpooéyyion a@opd Taparlayn TG 6TOXEVUEVNS

, odpwaong
KpuLtipua ,
T y * Ta kpLtipla Tawtomonong etvat onpavtikd > emimeda
VTOTIOM 0T G Tavtomoinong
Example Identification confidence Minimum data requirements

Level 1: Confirmed structure ) ¢ d
meo, by reference standard MS, MS, RT, Reference Std.

%uldj\.. NA Level 2: Probable structure

a) by library spectrum match MS, MS?, Library MS?
b) by diagnostic evidence MS, MS?, Exp. data

1
1
1
C‘K)L“”/ N i Level 3: Tentative candidate(s) 5 J
= | structure, substituent, class MS, MS, Exp. data




