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Metabolite classes identify by LC-MS, GCMS or Both

LC-MS OveRLAP GC-MS
Organic acids Alkaloides Eicosanoids
Organic amines Amino acids Caratenoids
Nucleosides Catecholamines Flavenoids
Nuleotides Phenolics Volatiles
Polyamines Prostaglandins

Steroids
<+
Polarity

Hormone Molecular Biology and Clinical
Investigation. 2019; 20180045 (Review Article)
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QTOF e. AL Aefk B E
" . Al-based Tuning & Calibration

SWARM autotune

Global Metabolomics & y
Targeted Metabolomics F 1 PR 2 B0 B 4%
v Active System Monitoring

Early Maintenance Feedback

, HE R AR B Fo A IR
4 Maintenance and Method Automation
e Scheduled Autotune/Checktune

New 6475A

B Reflexive Injection Logic Targeted Quantitation
Intelligent Reflex (iReflex)
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4 “ % LC/MS (1290 Infinity Il LC, 1290 BiolC)- % #& J& #7 2 k4t H R R A K # 4 A

* (Cl18reverse phase (non-polar compounds, lipids...)

—i * HILIC or normal phase for polar compounds (nucleotides, amino acids, sugar phosphates,
IE organic acids, class-based separation of lipids) )
& @ N

% SFC/MS (1260 Infinity Il SFC or 1260 Infinity Il SFC/UHPLC Hybrid System)- 4§ & 4X, 3y &9 48 2 B 47

« Can be a combination of reverse and normal phases columns (Hybrid B Z445 )

(.

* Excellent for fast and high-resolution lipids analysis and class separation (5 E 2 £2)

/
GC/MS (8890 or 8860 GC)
Need to derivatize samples (TBDMS, TMS) prior to analysis
Fatty acids, organic acids, amino acids...
MD-LC/MS- 4%, 2REBEEIHE /(. A
Reducing sample complexity ‘ % CE/MS (7100 CE System)-452k 2~ # 49 4% 3}
Multiple heart-cutting/Separation ! * Highly polar and charged metabolites
Coupling HILIC and reversed-phase separatiory \ -| * High-throughput, can be multiplexed )

11/10/2024 SRk Agllent




Intelligence that Inspires
Start building your lab of the future today

Introducing the New 6475 LC/TQ

Agilent’'s most intelligent highest performance LC/TQ system ever

produced

“Excellent sensitivity combined with robustness,
and onboard intelligence delivers meaningful and
reportable results on time.”

”30@&}} with

Sensitivity  Precision  Speed Intelligence

Agilent



Consistently robust and versatile hardware

Shared lon Optics
Architecture

6475LC/TQ

Core Routine & Research
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Consistently robust and versatile hardware

. Less downtime, increased throughput
_ﬁ‘d' VacShield allows you to routinely maintain the instrument without
venting. (ARSI T, B/ DI BRI 1 IR 23 RE)

Analyze a wide range of analytes and ions
The octupole ion guide allows you to transmit a wide m/z range
to cover small molecules, peptides, oligonucleotides, and other

polymers. (/U FFQOREET, AT HE (oA HE T SR R EK)

Confidently quantitate target compounds

—* = Heated hyperbolic quadrupoles isolate and transmit ions
~  efficiently, cleanly, with high precision and high instrument

stability. (HIEAZ VIR R Tk DTS AN AR E A E 8.7 HT)

Reduce noise with improved signal

The tapered and curved hexapole collision cell refocuses
fragment ions and substantially decreases noise by eliminating
neutrals (&5 il =NRGETEEET, FRRER S F271S/NELEEBUE)

Achieve exceptional linear range

A 20kV high energy dynode (HED) and electron multiplier (EM)
detector system consistently produces linear results for a small,
large, positive ions, and negative ions within the same analytical

run. (E3RE eI ES, (RIS A TSR RHY SR MBI REEEE)
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Al-based Tuning & Calibration ( AT #7185 G2 2565 1F, (25 FE 2 M:)

SWARM Autotune results in improved performance and reduced instrument-to-instrument variability

v

A

)
Wi

R T // /f T!
Adjustments in one element
affect all others!

A

SWARM Fine Mass Calibration of P.MS2.Wide.N:12.A:5
Caiibration Axis and Width Offsels using SWARM + Mathisu Equation
222 Score o8 [ 2122 Score 82 | 1822 Score 88 | 1522 Score 99
. 1222 Score 87 [ 822 Score 28] 622 Score 88 || 118 Scors 92
010
-15

025

-0.30

Width Offset

035
040 | 4
045

-0.50

-.55

“We developed SWARM Autotune to leverage a self-learning algorithm
called Particle Swarm Optimization..SWARM repeatedly varies multiple
optic elements and self-learns from each change.”
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[
Create new or load existing method
Input chemical formulas

Select optimization parameters

Select “Guided” or “Automated”

Execute workflow

Review Results

Finalize and Save to database

11/10/2024

Define Target:

Aminocarb

|
J

Automatically find MRMs

MRM1:209.1 = 152.0
MRM2:209.1 = 137.2

Automatically find
Parameters

Collision Energies, Fragmentor

Consolidate Method

MRMs Defined
MRMs Optimized
lon Source Optimized

Method Development Automation (4= H B)/E 5581 L 2.47%)

Fully Automated MRM and lon Source optimizer helps develop new methods or fine-tune existing methods quickly

‘Add compounds for optimization

Compounds
SEDD
Campound name

b (2)-Methodane
(£)-Methamphetamine
6-Acetylmorphine
Alprazo!
B
e
Desalkyiflurazepam

Hydromorphone

CAS numbs

76-99-3
7632-10-2
2784-73-8
28981-97-7
52485-79-7
76-57-3
2886-65-9
466-00-0

Duwell (ms} |5

Adducts
Q
Compound parameters Source parameters  Changs optimization order | E\ \I\
A Fragmentor (V) Determine parameter range from method source setpoints
From 50 To | 200 Step Size | 10 R [ o
® Optimize from defined range Capll!ar‘\,‘ [V]
(O Optimize from method setpoint  Step size: | 10 i
x10 *
4 Collision Energy 2500 3000 380D
2000 i hvd - 4000
From 0 To | 80 Step Size 4 & - 7 4500
7 5000
(® Find product ions from defined range
(O Optimize from defined range 4
(O Optimize from method setpoint Step size: .|
' 2000

D 2500
o 73000 Lo
——__‘-‘““-?____ v 41130 4800 5000

ra

— V' %
o ~Wighisd
2000 3000 4000 5000




2 fmMasshunter TQJJE | : iAFEL 2T e FE - F &
B -1 4 £ LCMS. GCMS. ICPMS #4Ef¥. 4 A

Qualitative 12.0 up Quantitative 12.0 up MPP 15.1 Analysis
-Compound Extraction - Targeted Quantitation - Statistical Analysis

(MRM e BU/RERR) (BREE D) (RE/EBMET D)

Agilent MassHunter Workflow from Data to Statistical Analysis

Agilent



File Edit View Find Identify Method Configuration Taols Help
FHog 2-c-FBEACIO W QAES

[isample Table: STD-GA-1S-noacidM-r003.d

Navigator View Compounds View

BoOBa&

. .x /\ Sample Chromatogram Results
det QF S -REEBRN A =S
Results

%105 +-ESI TIC MRM Frag=168.0V (™ -> =) STD-Gi-IS-noacidh-r003.d
Last Run Method Saved Resuits Method Flags SamplefName Sample Positior

Result Summary File Name 3
sTDGRIs  Pl-A9

» 37qualified 3 STD-GA-IS-noacidM-r003d Defaultm 02110

ks _

+-ESI TIC MRM Frag=165 0V (™ -> ™) STD-GA-1S-noacidM-r003.d

(& Compound List: 37 found
EIE rE €

% 8

Compound Identification

mz ¥ v Area  VWidhv
182 7 2 a1
143 599 Find by MRM
263 1244 Find by MRM
158 Find by MRM

349 17951 Fird by MRM
333 7371 Find by MRM
347 58992 Find by MRM
333 15456 Find by MRM
33 282018 Find by MRM 5 3‘5
214 A 322 Find by MRM 03
3340 Find by MRM 085

08

Cp ¥
13C6-184
13€6-5A
ABA
Ascorbic acid
d2-GAl
d2-GA20
d2.Ga3
92-GAS
d2.GAT
d5.A
a54z
d6.ABA
GAl
Ga12
GATZald
GA13
GATS
GA19
GA20
GAZ4
GAZ9
GA3

Name ¥ Show/Hide Mining Algori

Find by MEM

no12
Counts vs. Acquisition Time (min)

7 Compound Chromatogram Resuits
t AR s OC B L2 R%BNE R AL =S

Fa

%104
1.05-

&7 Find by MRM
s Find by MRM
41003 Find by MRM
268794 Find by MRM
Find by MRM
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Find by MRM
Find by MRM
Find by MRM
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Find by MRM
Find by MRM
Find by MRM
Find by MRM
Find by MRM 4
Find by MRM o
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GA4
GAdq
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Counts vs. Acquisition Time (min)
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Agilent MassHunter Quantitative Analysis (for QQQ] - 20241025_BA_Test_limmy - quantmethod-linearity-MH12.batch.bin
Help

iew
ﬁ X O Quantitate v Clear Results 1 Folder  Library Search Results

Calibration v Queue Viewer Library Search Reports v

Vi

Open Add Delete Analyze Generate
Batch Samples Samples Batchv Integrate ¥ Report  Edit ReportMethod Query

Batch Samples Analyze Report

atch Table v B X Compound Information v &%
mple: A | 20241025_BA_Test_10ppb v|as  Sample Type: <al> | compound: € _i[F X K == X 2ot AL AV EIAALSS® 9 A AnAhAE
pmpound Group:| <All> = Sample Group: <All> * ISTD: <All> ~ Time Segment: <All> - - MRM (4482 -> 74.0) 20241025_BA_|- MRM (4482 -> 386.3) 102_41025_5.. - MRM (4482 -> 330.3) 20241025_B.-

) 104 14187 min 2 103 - eIy, 1037 Ratio = 714 HERMI
e ' 112 peloy Ratio 3‘;‘52;&%1.5‘ ) x ; atio fm’ﬂ %)

1

®
>

Counls

@

IR I I I I I I A I A I A A

Name Data File { Type ‘ Level ‘ Acq. Date-Time
20241025_BA_Test_0-Sppb  20241025_BA_Test_(0-5ppb-1002-1002.d  Cal 05 10/25/2024 6:02 PM 038

SRR LN PR T,

20241025 _BA _Test 0-5ppb  20241025_BA_Test 0-5ppb-r002-1003.d  Cal 05 10/25/2024 6:26 PM 06
20241025_BA_Test_1ppb 20241025_BA_Test_1ppb-001.d Cal 1 10/25/2024 6:50 PM
1
5

20241025_BA_Test_1ppb 20241025_BA_Test_1ppb-r002.d Cal 10/25/2024 7:14 PM
20241025_BA_Tes!_Sppb 20241025_BA_Test_Sppb-r001.d Cal 10/25/2024 7:37 PM
20241025_BA_Test_Sppb 20241025_BA_Test_Sppb-r002 d cal 5 10/25/2024 8:01 PM T P e
20241025_BA_Test_10ppb 20241025_BA_Test_10ppb-r001.d 10 10/25/2024 8:25 PM 135 14 145 15 135 14 145 15 135 14 145 15
20241025_BA_Test_10ppb  20241025_BA_Test_10ppb-r002.d 10 10/25/2024 8:49 PM Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)
20241025_BA_Test_S0ppb  20241025_BA_Test_50ppb-001.d 50 10/25/2024 9:13PM

20241025_BA_Test_S50ppb  20241025_BA_Test_50ppb-r002.d 50 10/25/2024 9:37 PM

20241025_BA_Test_100ppb  20241025_BA_Test_100ppb-r001.d 100 10/25[2024 10:01 PM
20241025_BA_Test_100ppb  20241025_BA_Test_100ppb-r002.d 100 10/25[202410:25PM
20241025_BA _Test_200ppb  20241025_BA_Test_200ppb-r001.d 200 10/25/2024 10:48 PM
20241025_BA_Test_200ppb  20241025_BA_Test_200ppb-r002.d 200 10/25/2024 11:12PM

o

of—

cocococooel”

plibration Curve

# 3 . & > Type Linear * Origin- Ignore ~ Weight: None  ~

fal

CA-3-7 Levels, 7 Levels Used. 14 Points, 14 Paints Used, 0 GCs
108 | v = 10023 250682 “ x - 37922.124622

R"2 =0.99514867

R = 0.98757128

Type Linear, Origin lgnore, Weight None

Responses &

T
160

180 2]
Concentratigh

Workflow & Batch Table Chromatography Linearity Plot
Reporting & Mass Spectra
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Mass Profiler Professional (#t5T)

B - agilent MassHunter Quantiative Analysis (for 0OQ] - 20241075_8A_Test_imemy - quantmethod-lnearity-MH12 batch bin 2 -0 x

Project Sesrch View Teok Amnotstions Windows Help

FEE R Be- EREEEREE

g
£
E
o - 8
X (nmpoundmmrmanm - 2% ' 1 2 L]
Srgle A JNS BT iopsh + e SameeTise|<an Jamend ¢ CF ERERE AV COIBRALESE T A RhAhd. g =1
Compeund Grous: < - st G <A - 870 <a » Time segmens. <&t X T TETor e N E)
g (] Senples §n i o
SXES o (s 1 tepretstons i = =]
@ [*] ame. Data File [Tyee [ vl | AeqDsetis  |E4 5 3 sy N ok bt 5] d
3102 5 s fisf i e R ¢ = -]
0 v 20041025 BA Teal OSpeb Tes\ DSppb0027D02d  Cal 05 10252024 602PM e H A =] o of
Cor DapbOR003d  Col 05 102920286267 i . g =
o v 20241025_BA_Test_1ppb-1001 d cal 1 WN2E2024 650 PM H » =] o =]

o r 20241025 BA_Test_1ppb-1002 4 (= 107252024 7 14 PM g w ] =) B g =
Cor 20241025_BA_Test_Sppb-001 d (= & 0 0 oo oY o o
Cor 20241025_BA_Test_Sppb002 4 Gl & | B i 4 5 H
Cor 20221025_BA_Test_10pptredd) 4 Cal W 0250825PM
o v 20241025_BA_Test_10ppb-r002,d cl 0 Y-Axis

© ¥ 20241025 BA Test ook Cal S0 10Z5meTIIPM |
[T @ v zmasi0m e Teststope Col S0 /252024937PM 1092 (Fold change)

20241025 BA Test_100pch BA_Test_100ppt-1001 d Col 100 10/252024 1001 PM

v Test_100ppi-1002 d Cal 100 10282024 10250M = T —

v Cal 200 104252024 1048 PM [ Qs G
E - Col 00 10252024 1112PM (= Gl reprt Q

‘ e e P
) — ,L vles
L ) LI / 0
s == i i ]
Modfed | 20041025, Tem_poh GEDCKS | 14 Smpies (14 o) SYSTEM [k e ‘\\. Z-Ax

o E*%1E/E|\¢@TLEII=HY o = AN —] .
. EBEESNRREBRENIEE S - #J—_E ** n‘ﬁn'l'*uﬂ:%n'l'iﬁwf

O] % 5 Excelis TEAZTLE A MPPE - 89—t XKWE - EFAH - BEDH. etc.

(Unsurpvised Analysis)
- ZHPLS-DAMERESupervised Analysis
- o {EIEEAREEN B ENE

18 11/10/2024

- Agilent




232 firMasshunter Mass Profiler Professional (MPP)
et

T 24

— ldentification (QTOF)

Function

Pathway Architect
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) o
01 0 ! $g
(| o ' ?'-
N '.? : Urea 2-PG
GBH 1-LG
09! - Gln LG
- 5-HT1 2-LysoPC (16:0)
§ S-HTH I-LysoPC (16:0)
o allo-Thr I-LysoPE (18:0)
: I F T o 2-aminoadipate 9-HOTE isomer
] ACCI GPC
8 Glu 1-LysoPC (14:0)
= ACClI 2-LysoPC (14:0)
1 = KYNA Camnitine
oA HSer 9,13-DHOME
8 : é ' Put Punicate
I . H Ala Palmitate
Y " p-Ala Olcate
A OxoPro Linoleate
08 E 8 NAcGlu Octadecanoate
T T T T T Norvaline LysoPE (18:1)
-40 -20 0 20 40 Phe 2-LysoPE (16:0)
- The 2-LysoPC (18:1)
PC1=52.0% Met 1-LysoPC (18:1)
I C I . O 1-LysoPA (16:0)
Sample-Sample Correlation PCA Plot e Lyt (182
0 Leu 2-LysoPC (18:3)
Val 1-LysoPC (18:3)
GABA 2-LysoPE (18:2)
4 T " ASA 1-LysoPE (18:2)
Pro || 1-LysoPE (16:0)
- - Gly 2-LysoPC (18:2)
Component ~[Camponent 1 (53.51%) = Ser Glycerol
3 L] - = TDE@? DDD@QJ m pER mEg 08 gn 8 8@ ?;l:-l;.u {:]r:(“;:‘[l'm
) 08 2 = Asp Stearidonate
£ 5 . Tyr-gh
E B Try
g 51 Arg
g 02 Lys
Eﬂ‘ 5 Cystine
- = & Betaine
“02 His
1 Asn
o4 Leu-pro
N o T TTTTTT1T1]
i & Urocanate
.
| aa—
= = : 1.0 20
-40 0 20 40 0 80
log2 (Fold change) P-Cov

Volcano Plot S-S Plot (C-C Plot) Heat map
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6475A QQQ LC/MS — Key Applications

Validate Improved Performance, Robustness, and Demonstrate Enhanced Workflows

Food testing & Agriculture (EmZZ)
Analysis of multi-residue pesticides in food matrix with higher degrees of sample dilution

Environmental (RIZERE)
Determination of PPCPs in surface and waste water using direction injection

B Clinical Research (E& R 4%3l)
7 Quantitation of immunosuppressants in whole blood with sample dilution @ TARGET

Pk ,‘-‘ N Extended Mass Range Triple Quadrupole for Routine Analysis of High Mass-to-charge
L’ Peptide lons

«_~ =\ Pharmaceutical (B Zz5 B} 2 E) i K)

r — /
- ¥ Analysis of clozapine, alprazolam and metabolites in plasma; Extensive robustness test

e Performance: Robustness / Reliability / Accuracy e Robustness / Longevity

11/11/2024 Agilent Confidential 3.4+ Agilent




L fa 2 A R T AR Mk 7 & (8 SR ET)

REAE BRABMHE ZEESR BRAUREBESEER EHE iR B&
HIZINREE R H S ~140 QTOF & TQ Parts of standards or mix standards ~ 2-20pg \Y
(Glycolysis/PPP/TCA/NS/NTP/AA)
P EREE (Amino Acid) ~20 QTOF & TQ Amino acid mix from vendors 1-5pg
W E = B FE(FETF4: Bile Acid) ~49 TQ Caymen (21 mix) 10-50pg
BERER (RN .SCFA) 7 TQ (£7%) <0.05pg V
IEERHAE BRRABMEHE ZKESR BRAURBERESERER EHE iR B&
B 1258 FP5 & 52 (Phospholipids) ~800 R o NIST1950 standard plasma pg
Oxylipins (81EHEE) ~120 ERZ o Parts of standards from Caymen Pg
FERRBE &1L (Acrylcarnitine, CAR) ~25 R o Merck (4 mix standards) pg
F=ARBAE BEAHHMEE e BRAEURERESIRER ik 8%
Biocrates AbsolutelDQ p180 kit 43 (/N3 F) 6470/6475 Kit+SW

145 (fEE)

11/10/2024
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Agilent 6475 triple quadrupole LC/MS system —

the head and the heart of routine analysis

Thank You!

For more information, check out:
www.agilent.com/chem/64/5

23 11/10/2024 3.4 Agilent



AF B ARAR A RE IAUAZ SRAT 50 B SR ST DB

BRI —: AR o AT R HE
omon LS MR E R
MRET %%

Experimental
design

Network
and pathway .
1+
Sample
analyses
‘ ‘ﬁ #JL:-&-— 1% 2307
Multivariate A & 75 IR ?gfr”&
and univariate
analyses ) ’PC ERCEE
- e FE 4 PN # 7}%5

Features
identification ~ 777% ﬁﬁ 3%,\

LB = BIR 5
KF o R FERR

Ui 2F 2 oM Dataset
9 G 2 =g \ﬁ' (%i%)%i% * Y *Q’) generation Hormone Molecular Biology and Clinical

Investigation. 2019; 20180045 (Review Article)
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I B AR R R G B Z/ e il L AT 7 % 5 B
Metabolite classes identify by LC-MS, GCMS or Both

LC-MS OveRLAP GC-MS
Organic acids Alkaloides Eicosanoids
Organic amines Amino acids Caratenoids
Nucleosides Catecholamines Flavenoids
Nuleotides Phenolics Volatiles
Polyamines Prostaglandins

Steroids
<+
Polarity

Hormone Molecular Biology and Clinical
Investigation. 2019; 20180045 (Review Article)
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IF B AR RS /A B 1R 25 3R 0R 0 DR EK.... ence B Agilent
Prof. Gary Patti say...

Webinar: Population-scale
metabolomics heralds new erain

umque

gi artifacts precision medicine
adducts Available on demand
redundant 1_sotopes
oligomers
biological fragments
ID —_— :
3 — o contaminants

artifacts

adducts

isotopes
oligomers

nolD— novel

fragments

novel

Population-scale metabolomics present by Gray Patti
https://view6.workcast.net/AuditoriumAuthenticator.aspx?cpak=6681367333436446&pak=7996754448866373

Page 26 11/11/2024




714:\%\3 gfé] ‘éé:r: 7}% %JIJ: /':i/ 57 #ﬁ‘ L ﬁi él] ;JUL ‘éﬁj@
B A A R R/ B 3 R iR R AR R

Data Top-down Match:

Ssrrggle B LCQTOF m F(’g;;:sg‘rg m) |D: (ERETA R R
: i EEAEE
databasel/library) No ID; >~10K Zf5& 158

Signals Bottom-up Match
» ID »
(DDA/DIA) ° - Special MS/MS fragment ions

Page 27  11/10/2024 BiEBEAS
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Bl AR A 2 AUAZ 3R B AR Ao BT 50 I Bk 1k 2 PH AR

A —: B 5 AT R P2
Sample A .
preparation 'fJC /“’\gé] %‘ .
AR IR 7y kT

Experimental
design

Network
and pathway .
1+
Sample
-{ . analyses
P ] =% —_ ¥ 4
éi g R BT
Multivariate - 'f?k %?ﬂ‘;ﬁ%qﬁﬁ]
and univariate Y < - 1L {3\5)'@ %—"
analyses i d .
_ o - ) S BT S i
Features _ 3355 35 °T 42

identification

G = I oM

AR A E T, HER S |
B & o Dataset
B T L 2 T (BB 4 ) generation
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%%%F%%ﬁjaﬁK%WA%%kfm
REMRER, widFeds, BB LS EDERTAR

88 PR B Fe R BHA AR AT R % of Medline publications
Top 1: = % 8 48 5 - 21% 1 | it |

‘M
g

Ton 2: -19% Reviews Algorithms Applications

or . g%ﬁ > ) ‘0‘ R 0, >70% RIRFHEN |

Top 3: 5% B X% 1242 - 18% , — .
Top 4: HAt- 13% PR {? schnology

o0 5t B S 8 T o gl 1 %0, Cc:

Other

Nutrition/Lifestyle ~ 18%

Metabolic regulation Health and disease

RBERF B

) — B A (R )- 2% 70
B =t AR B - 18% 5
BRI = /R E AN R-16% /o0
e e v b d) () B 11%

Il Phosphoketolase pathway ' Amino acid metabolism M Hypoxia signaling pathway . 2 RV = 0,
. i J& R A BE Ay i I ) A - T

H Xylose reductase (XR) pathway W Xylitol dehydrogenase (XDH) pathway B Non specific metabolic pathways,

u Others

Mass Spectrometry Reviews, 2020, Vol. 39, Issue 5-6, Haitao Lu
Frontiers in Pharmacology, Review Article, 21, March 2022, Abdul-Hamid Emwas
Current Opinion in Biotechnology, Vol. 34, Aug, 2015, Page 1-8, Uwe Sauer
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Pathway name

metabolites

Glycolysis (12)

Glycolysis-TCA (2)

EZIKE

Glycolysis-NTP (2)

Pentose phosphate
pathway (PPP, 9)

TCA cycle (11)

TCA-AA (2)

TCA-NTP (2)
Amino acids (AA, 40)

EHET

Nucleotides (NTP,23)
/4= N
SR =
'ﬂ: *D 5%5 Nucleosides (NS,18)
Others (15)

1,3-BPG * 2,3-BPG ~ 2-PG * 3-PG - DHAP ~ F6P » FBP » G1P » GAP -~ Glc(Glucose)
Lactate - PEP & Pyruvate

NAD - NADH

ADP -~ ATP
6-PG * E4P  FMN ~ G6P * NADP - NADPH * R5P * Ru5P ~ S7P

2-HG -~ Acetyl-CoA - alpha-KG - cis-Aconitate - Citric/lsocitric ~ CoA ~ Fumarate  Malate *
OAA - Succinate * Succinate-CoA

GIn(Glutamine) ~ Glu(Glutamic acid)*

GDP - GTP

3-AIBA - 5-Oxoproline - Adenylosuccinic acid - Ala(Alanine)* - Arg(Arginine)*
Argininosuccinic acid * Asn(Asparagine)* * Asp(Aspartic acid)* ~ Betaine ~ Cit(Citrulline) ~
Creatine - (Cysthi)Cystathiononine - Cys(Cysteine) - Cystine* -~ -~ - Gly(Glycine)* ~
His(Histidine)* * Hyp(Hydroxyproline) + H-Ser(Ser14#) * lle(Isoleucine)* * Kynurenate -
Leu(Leucine)* ~ L-Kynunrenine - Lys(Lysine)* - Met(Methionine)* - N-Acetyl-Asp ~ N-
Carbamoyl-Asp * O-Acetyl-Serine ~ Orn(Ornithinr)* ~ Phe(Pheny;alanine)* ~ Pro(Proline)* -
P-Ser(Ser $7 & #) ) - Ser(Serine)* - Taurine * Thr(Threonine)* - Trp(Tryptophan)* -
Tryptamine -

Tyr(Tyrosine)* » Uracil ~ Urate & Val(Valine)*

AMP - cAMP - CDP + CDP-choline * cGMP ~ CMP ~ CTP * dAMP  dCDP * dCMP ~ dCTP *
dGMP ~ dGTP ~ dTTP *» dUTP » GMP * IDP ~ IMP ~ ITP » TMP ~ UDP * UMP & UTP

Adenine ~ Adenosine * Cytidine * Cytosine * dA ~ dC - Deoxyribose ~ dG * dU * Guanine »
Guanosine * Hypoxanthin * Inosine * Ribose * Thymidine * Thymine - Uridine & Xanthine

Dimethylglycine - GABA  GSH ~ GSSG - Inositol * Itaconic acid * Malonyl-CoA * O-
Phosphorylethanolamine ~ Oroate - Retinol Acetate - SAH » SAM ~ Sarcosine * Urea &
Xanthosine
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Quantitative profiling of oxylipins through comprehensive
LC-MS/MS analysis: application in cardiac surgery
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Abstract Oxylipins, including eicosanoids, affect a broad
range of biological processes, such as the initiation and reso-
lution of mflammation. These compounds, also referred 1o as
lipid mediators, are (non-) enzymatically generated by oxida-
tion of polyunsaturated fatty acids such as amachidonic acid
(AAL A plethor of lipid mediators exist which makes the
development of generic analytical methods challenging. Here
we developed a robust and sensitive targeted analysis platform
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John W. Newman and Rob J. Vrecken have contributed equally 1o
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for oxyhipins and apphed it in a biological setting, using hig
performance liquid chromatography coupled 1o tandem ma
spectrometry (HPLC-MS/MS) operated in dynamic multip
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Biocrates Kits Available on Agilent LC/TQ Systems (% = 77 35| £41) -
Targeted Metabolomics analysis for central carbon metabolism and downstream products L

[ sample Data - (LB
registration collection Statistics
()Mo m () m () m (V) mp e
= 80 samples/plate
Sample FIA/LC Data Biological in 26-36h
\ preparation processing interpretation /

biocrates AbsolutelDQ p180 kit
1290 Infinity Il LC — 647086475 LC/TQ,

* Up to 188 metabolites across 6 biochemical classes
(lipids, biogenic amines, amino acids, acylcarnitines...)
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Complete Workflow (ZEkE RI{L#E BETop B ZE 2 —)

» Complete, preprogrammed GC/MS methods with a e — T B

. . % 12 Csers'tsana. [1710] succinic acid [10.509]  10.459 47 8887 Positive 20
retention time locked method e e o ¢

. . . . . 3 2 CUsersitsana. [B00] d-guanidincbutyric acid 2 [13.48]| 13273] 17408 86.14|  Positive a
* Elspectra library with retention indexing (RI) for around p o Cu— B e N 20T WE_elinl__31
1,400 compounds | —

95 10 105 11 115 12 125 13 135 _14 145 15 155 16 165 17
s vs. Acquisition Time (min)
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e : There is little overlap between
it ==» these targeted solutions!

Agilent focuses on central carbon

i ' ; metabolites (blue dots)
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e s | M downstream products of central
%‘551‘051 I i i carbon metabolism such as lipids,
? : @M * " biogenic amines, and acylcarnitines

(red circles)

Only overlap is amino acids

B (purple circles)
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NDMA: Structural Alerts (Mutagenicity) in Pharmaceuticals

Groupl: Aromatic groups

t i A
N\OH = ] X SA
(0] /Nio _

N-hydroxyaryls N-acelated aminoaryls Aza-aryl-N-oxides Amino aryls and alkylated

amono aryls
Punnes or pynmidenes, intercalators, PNAs or PNAHs
Group 2: Alkyl and aryl groups
OH Q
1 [ 0 A
|
)k /N\ A C|J RS A L
A H A A NoO A A
Aldehydes N-methylols N-nitrasoamines Carbamates Nitro compounds

0 5 C|) Halogen A N/R
C (orS) el
/L\ j A/N A
A A A A

Propiolactomes i SorN 1 " Hydrazines and
Epoxides Azindines Propiosulptones ALEHEE A azo compounds

Group 3: Heteroatomic groups

— 3 9 /H.]ngm /Ha.logm
\ A Se |
EWG OR <" 0R
Michel reactive acceptors Alkyl ester of Helo-alkenes Helo-alkanes

phosphonates or sulphonates

Legend: A=Alkyl Aryl orH
Halogen =F,Cl,Br,and |
EWG = Electon withdrawing group
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SRSV G ST Ry R a M BE B M E (Genotoxicity
Impurity), =3 F4EVYETERE BREEE RHA G DNA, Z4:
EZE SRR REVE - SRS RELETE BT, WE0HEE
mne 2 f5j(European Medicines Agency,EMA) 15 & fhdE
Ve B (U.S.FDA) R st A aivpizsl hiaiet m o2
AVHEZR, BRI TR B 8 A i 5 4H 4% (International
Conference on Harmonization, ICH) ;£ #JICH M7 574
EEAAYIHTER] - SEEMZERTE L ER Y25 15R - IAM
ek aC A TR A B SOREE ~ M AR MRS R SR
SR EATH IR A 4 i e 72 & A EongsfE (Alerting structure)
{7 AE, [EIR A a5 1 B g MO HIRI RV RS 14 (Structure-Activity
Relationship, SAR) -
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NDMA#zHI 7Y B8 §7

STD(0.12ng/ml in 85%H20) API spike (0.12ng/ml in 85%H20)
10 [+49CINRM Frae850 CD@IB (150 > 430) STDA-1-01 103 [+ABCIMRM Foge85.0VCD@IB0 750-> 40) 17221-GPL
4 g
76 73 6867.53
289
74 7543 608 ;f
7 7
. 69
oy e 62
IRIFEK: . , -
B (A SR 66
(MW: 75) 63
4 64
53
62 I MNH 82 I
102 [+49CINRM Frae850 CD@ING (150 > 580) STDA-1-01 102 [+ABCIMRM Foge850VCD@IDD 750-> 580) 17221-GPL
§ 2646 6
2 7 55
o . LOD/LOQ/MDL 2% .
AR « 75>58 h
= =)
FFEELE 2 4
! “ 28
18 3 0
15 2
1 2
(ST .
TR hAT R 12 ;
N N 1 1
/l’éﬁg /ﬁﬁ“ H:ﬁﬂ 08 05
04 06 08 1 12 14 16 18 2 22 20 2628 3 32 34 36 38 4 04 05 08 1 12 14 16 16 2 22 24 26 28 3 32 34 36 38 4
Counts vs. Acquistion Time (min] Couts vs. Acquistion Time (min)
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6475 QQQ Technologies - Continued Development

e NDMA
- Y=9.084826X-25.642471
Lo R2=0.99975

o . 300 o0 5 e o

* New Enhanced Q1 lon Optics
* Improved ion transmission

* New Tapered Hexapole Collision Cell
 Effective ion collection and transmission

* New Detector with High Energy

Conversion Dynode
* Improved NEG ion detection with low noise
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The importance of clinical mass spectrometry
- Clinical Laboratory & Clinical Research

The application of mass spectrometry (MS) to clinical analysis has evolved considerably since it
was first used, both in research facilities and for routine analysis in clinical laboratories.

Mass spectrometry has long been recognized as the gold standard for validation of quantitative
analytical assays.

Applied for medicine departments Advantages

+ Internal medicine (AR} E2) + Understand the relationship of “Biomarkers”
« Surgery (SMNIER) & “Disease”

« Obstetrics & Gynecology (B EFRIE) - Diagnostic & Therapeutic

 Pediatrics (/N\7ZRIE&) « Communication between medical workers &
« Psychology (TEfHEEE) patients

+ Neuroscience ({247 E3) « Precision Medicine from “Health

* Urology (BREIE) Examination”

« Opthalmology (ARFIE2)
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The Routine Applications with Clinical Mass Spectrometry

Endocrinology/Estrogen/Vitamin Newborn Screening (NBS) TDM/Clinical Toxicology
* Amino Acid
AR 2RFDT * Carnitine B () ME A
BEERR « Acrylcarnitine ) = JJ:‘E?;;E"
1:33 * Homocystein = m ;?z'
PE I B U

S T2 10 I B 2247

Cortisol
* Epinepherine

* Nor-Epinepherine
* Dopamine

Proteomic/Peptide/Nucleotide Biomarkers Monitoring (New Area!!) 425 (5 £ Y B 85 B BB R TS F S -

+ Apolipoprotein E (E2 E3 E4 BSR4 E ) aibsm AR - S - B(S)BE
- e ”E,_ e AAERRE(BRAIE)-2(F)MEEE - K

» Insulin-like Growth Factor-1 (IGF-1) @ﬂ_l;l;.—:_ﬁ.m%ﬁ?i:(giiﬂ) BB . & ) S (A )

» Insulin-like Growth factor-binding proteMSSIEIP27i=1 Jeha - St yk-E e - SIEERAR-BYEE SOREE(E

globulin (SHBG) HIV ;& &) B2 1%

AEFRTR)
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A Five Minute
1D/2D LCMS/MS Analysis of
Vitamin D2 & D3 from Serum

%U *—2&/_2&/&4@: iy -
w TS H 4EE Z=D2FID3




“EAE A DMAER A B

. BEEDEBRRENESIEE 5% A

° ﬁﬁ?@ﬁﬂn%HH%EE%D@%?E‘@E*HH@—%% . _FJX M/J ﬁiﬁ)ﬂﬁaf;/inﬂ J;‘?‘E'T |:
ASTAIUTE RS

_mEps stitse Tl B TiE

_ TSR - t&&g%&iyﬁ%—ﬁ&ﬁ$%gm,
- BEREMER F=REALEZmMEELE (LLE+LCMS)

— DR - R AREEKESE TESAIREE
~ HRIRR B R TR E SRR B B

— and more..

- B REIK57) B 45 4
R AR EDRS R SR, AR
DE . EREMER  ERUERIAARN . B4

- BESWYESE £25-OH-VD2 #] 25-OH-VD3
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25-OH-Vitamin D2/D3
- Lowest Calibrant, IS and Calibration plot and RSD

Calibration Curve

»

+ MAM [335.3 -» 269.3) Calib - 1-r007.d

i [e] [mb] | Type:!Linear

| Origin: Ignore

v Weight! None v ISTD chcc E‘H £ X
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Counts

2102 238 Vitamin D2
2 2 6

' 24 25 28 3 37
Acquizition Time [min)

i @g 2 53

+MRM [389.3 - 211.1] Calib - 1001 d

£ 410 q 2343
]

CHE

(]

04

2.550

16: 48 2 22 24 28 28 i3 32

Acquizition Time [min)

25-0H-vitamin D2 - 4 Levels, 4 Levels Used, 16 Paints, 16 Points Used, & QCs
o

Relative Responge:

[IE:R
08+
074
06+
054
044
034
024
014

04

T4 y=01500%x +0.0142

A2 = 099761191

b v 1 15 3 % 3 d5 4 45 & 55 & 65
Relative Concentration

+MRAM (383.3 > 211.3) Calib - 040014

Vitamin D3

i [@] (=] Type:!Linear

+  Origin: Ignare v Weeight: 1fx

~| 15D chcc E‘H £ X
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R2 — 0.9976
RSD at lowest
Calibrator — 6.1%

£ 10? 0 25-0H-vitamin D3 - 4 Levels, 4 Levels Used, 16 Parts, 16 Pats Used, 6 OCs
g b & y=01754 ¢ + 00085
o g 1R 2=09:8143
1 g 12
£ R2 —-0.9988
05 : ] .
15 1617 1819 2 21 2223 24 25 26 27 28 29 3 3132 33 £ 03
Aeguisition Time [min] Ej : RSD at |OW€St
+MAM [389.3 > 211.1] Calib - 04007.d DIE_ B R 0
= - : Calibrator — 7.8%
: alibrator — 7.8%
o 03 t
05 2549 02
; 01
U-‘ T T T T T T T T T T T T T T T T T T T T 04
T4 15 16 17 18 19 2 21 2223 24 25 26 27 28 29 3 313233 T — T —
Aequizition Time [min Fislative Congentration




Rapid Quantitative Analysis of
Immunosuppressant Drugs in Blood & Plasma &%

A 258 it el a sl
LT e PR EEY B e M (SR e L R )




ZEZCF@@LEFHE /\/\/ J
- Therapeutlc Drug Monitoring (TDM)

BRI E RPN HBERPEYNEETHRERNH NENRIBEN AT FEa%7 FEESE
PR SEYINER - s R/ S8l E ; BT AEYBREFSHZEUMERERSEE
NERENIE

— 2R EYEEBEIBRKHNEREE 77— @ BRKBEGERNARER RS EIERRIE
A 7K #E

—%E’EEE%%IT’EE’J—@E%EE - M EREYEEEBNEERR

- EREBERERE - ETRMEBAREE SHNAIRK

i RN E) N EEDH
 ( Clinical Pharmacokinetic Monitoring, CPM )
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JEEE SR e e

Cyclosporin A (Cs A) Mycophenolic Acid (MPA)

IRFAERA Bl
.:" ) -';I_. i
0 e
-""-L\'.‘-"x.. fE-\. | 1 i I‘Ir-n e
QY L. @
'\Ir ke HI "a-.:[_.q._‘_l o= T:_o
e, B GRS S - - =
=L X (1.8 L

B e e, |

Everolimus (Eve) Sirolimus (Sir)

RS FH7ES= ]
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Mycophenolic Acid — Gluc (MPA-G)
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=
0,
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Tacrolimus (Tac)

e =5
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TP AR AT aE AR (2)

r
(a) Cyclosporine A - 11 Levels, 11 Levels Used, 33 Points, 33 Points Used

1y = 4.697286E-004 * x +5.341801E-004 1]
R"2= 099909117

0.91 1.41
0.81 1.21
g IZEEZEA 1
0:5- 0.8
g-‘;‘ 06
0.2 041
0.1 0.21

0 04

(c) MPA - 9 Levels, 9 Levels Used, 27 Points, 27 Points Used
y=0440706 * x + 0.004458
R"2 = 099926392

(b} Everolimus - 10 Levels, 10 Levels Used, 30 Points, 30 Points
y=0.029937 * x + 0.002344
R*2 = 099703671

k=T

x10™

h
0.9
0.8
0.7
0.6
0.57
0.41
0.31
0.24
0o

0 200 400 600 800 100012001400160018002000
(d) Sirolimus - 10 Levels, 10 Levels Used, 30 Points, 30 Points Used
y=0.042987 * x +0.001519
R"2=10.99763769

HZE= T

(= L I -

0 5 10 15 20 25 30 35 40 45 50
(e) Tacrolimus - 10 Levels, 10 Levels Used, 30 Points, 30 Points Used
y=0.141150 * x + 0.008016
R"2 = 0.99803633

e =5

L 0 5 10 15 20 25 30 35 40 45 %

0 5 10 15 20 25 30 35 40 45 50

0 246 81012141618 202224 26
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Intelligence That Inspires

New Agilent LC/MS Solutions

As the world trends towards more self-aware, smart solutions to make life easier, lab
solutions are no different. Innovative, intelligent LC/MS systems together with complete
end-to-end workflows enable time-saving efficiencies, advances to meet future challenges
and the ability to analyze your most complex samples. Giving you the peace-of-mind to
focus on what inspires you and meet every challenge that comes your way.
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