Automation of sample preparation for metabolomic analysis using robotic platform
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RESEARCH OBJECTIVE

g;‘:‘:ﬁ:‘-a' e [ ey e e G ey High Labor & Time consuming Metabolomic analysis is prone to technical errors at different states of sample preparation (e.g. extraction, purification, derivatization). Therefore, reproducible sample preparation is vital for ensuring reproducible
E B B Risk of Technical Error and reliable results. Additionally, sample preparation has historically been a time-consuming challenge and a crucial bottleneck in the whole analytical process. It is desired to develop a method for reproducible,

e.q.
Seru Extraction

Separation

metabolites ~ Derivatizati preparation protocol based on a robotic platform PAL RTC (CTC Analytics AG, Zwingen Switzerland), which represent a modified Bligh and Dyer method producing samples for both hydrophilic metabolomics

“— [ Hydrophilic Dry solidiﬁl GC/MS ) ) reliable and labor and time-saving sample preparation. Application of robotic platform to automation of sample preparation is a promising approach in this direction. Herein, we developed an automated sample
{ Automation using
using GC-MS and lipidomics using SFC-MS simultaneously.
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INSTRUMENTS & CONDITION

Robotic Platform GC/MS for deroghilic Metabolomic Analysis SFC/MS/MS for Ligidomic Analysis
CTC Analytics AG PAL RTC GC analytical conditions (Agilent GC 7890A) SFC analytical conditions (ACQUITY UPC?)

Robotic Tool : PALRTC (CTC Analytics AG, Zwingen, Switzerland) ~ Column Agilent 122-5532G  (DB-5ms (DuraGuard) : 40 m x 250 ym x 0.25 pm) Column ACQUITY UPC? Torus DEA (3.0mmx100mm, 1.7um)
Control Software: PAL sample control (CTC Analytics AG) Column flow 1.581 mL/min (RTL : d27 Myristic acid (m/z 312.4) set to RT = 16.727 min) Flow rate 1.0 mL/min
. Chronos (Axel Semrau, Sprockhdvel, Germany) Inlet temperature 250°C Mobile phase Cco,

Oven temperature 60°C (1 min), 10°C /min, 325°C (10 min) Modifier 95% Methanol and 5% Water with 0.1%(w/v) ammonium acetate
Sample Injection Split, 10:1 Agllent G1676AA | | Gradient condition 19 (0-1min), 1-65% (1-12min), 65% (12-18min), 65-1% (18-18.1min), 1% (18.1-20min)

R Fiehn GC/MS Metabolomics RTL Library Method Sample volume 1L

i - i Pump pressure

MS analytical conditions (Agilent MSD 5975C) Oven emperatire sp
Aux temperature 290 °C Analytical time 20 min
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[: RobotArmLeft : Dealing all PAL modules and samples igzlziﬂfge temperature ;gOeyC Make up pump _ 0.2 mL/min o _

| ALrre Mode Sean (mfz 50-650) MS analytical conditions (Xevo TQ-S micro)
ACQUITY UPC?
= I F. ES+ Extended
LH: L - _ _ _ _ _ Source voltages Source
; | Derivatization and Sample Injection (PAL RTC) Capillary 300kV  Source Temp 150 °C
N Delfior Stack (4°C Centrifuge o Cone 60V Collision Cell Lenses
:' 5 i eltier Stack (4°C) : Sample storage  Derivatization Source temperatures Entrance 1.0
Vorex | e Fast Wash : Washing syringes Reaction in Agitator 37°C Desolvat oinemp 500 °C Eyit 10
i e Trayholder : Sample rack Reagents on Trayholder (w/o temperature control) Source Gas Flow |

I Park Station : Parking Tools harboring syringe Reagent collection Tool with 100 L syringe | Desolvation 1000 L/Hr

""""""" Agitator (37°C) Injector Tool with 10 pL syringe Agilent GC-MS system 7980A-5975C Cone 50 Lhr
Injection volume 1L with PAL RTC

METHODS
Conventional Manual Method Automated Methods using PAL RTC

Modified Bligh and Dyer Extraction Modified Bligh and Dyer Extraction by PAL RTC Automated Sample Derivatization and Injection

» 10 pL Sample, 10 pL IS-1 (For GC/MS), 10 pL IS, (For SFC/MS), 1 mL Methanol Chloroform Water (10:4:4) Syringe 1 : 100 pL Syringe 2 : 10 pL
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} GC/MS analysis

*Derivatization steps were . .. . o
performed by PAL RTC Vortex Modified Bligh & Dyer Spin down } Dispensatior} Methoximation ‘ ™S denverﬂzat# Injection } ™ w GCIMS
200 L = | ;I?"= analysis

Vortex ‘;’fem down Liquid-liquid extraction  Protein removal 50 L + 50 L Methoxamine HCI +25 yL MSTFA Injection 1 L % s
Sample +MQ ‘ Storing P +MQ (20 mg/mL in pyridine+ IS) Vor (Split, 10:1) = -
i . . Vortex I ortex
+1mL MCW* (10:4:4) + Chloroform } SFC/MS/MS analysis . | *+ 285 L Chioroform Dispensation Dilution Agitation, 37°C, 0 min | Agitation, 37°C, 30 min
Vortex Centrifuge With 50 pL MetOH '
50 pL + 50 pL Methanol [
*Methanol, Chloroform, Water " " = 5 l l D DD D ___E
Hydrophobic lower layer DD
® 4°C ® D DD D
® ® 200 pL 100 pL Phenanthrene-d10
30 samples can be prepared in over-night (15 h) “Just —-in-Time” derivatization and injection to GC-MS

RESULTS & DISCUSSION
Hydrophilic Metabolomic Analysis using GC/MS Lipidomic Analysis using SFC/MS

Target metabolites of GC/MS analysis Target lipids of SFC/MS/MS analysis IS Abundances in Serum samples

Sample : Rat and mouse serum

. . : . DAG 12:0/12:0
Standard substances : GC + GC/MS Metabolomics analysis standard mix (GL science Inc., 1021-58400) "
Number of components : 52 Concentration : 40 uM (5 premix groups, 200 uM) > Simple lipids (C, H, O, N) Bﬁ;ﬁa‘g"’ S Cerd18:1/17:0
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Detected metabolites number, amounts, repeatability were almost comparative E Detected lipids number and amounts were same, but repeatabilities were slightly different

Conclusions
- ~30 serum samples were extracted and dispensed into hydrophobic and hydrophilic samples automatically.
- Detected metabolites number and abundances were almost comparable between manual and PAL method.
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- Repeatability in quantification were almost comparable between manual and PAL method. References
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