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INTRODUCTION

Combining global metabolomics and lipidomics to
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global level. This was also found for the lipidome (not
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< 0.05) increased over time (Figure 3), showing that the
metabolome clearly changes upon storage in refrigerator.
However the trend was different for lipidomics and
metabolomics (Figure 3).

influence the results. Pre-analytical factors, which
encompass everything happening to the sample from
sample collection until sample preparation, is
estimated to contribute to over 80% of testing errors
(Yin et al., 2013). Most relevant pre-analytical factors
in clinical diagnostics include variations in sample
collection, delays in sample processing and
inconsistent sample storage conditions.

Figure 2: PCA of metabolomics data in positive ionization mode. A) colored by
number of hours stored in 4 degrees celsius, B) colored by the different participants.

Among the DAML, 35 was found with metabolomics (Table 1) and 30
was found with lipidomics (Table 2). Cohen's d was calculated to
provide a measure of the practical significance of our findings in
clinical chemistry. This allowed us to quantify the size of the effect that
storage time has on the stability of the metabolome and lipidome,
beyond just the statistical significance provided by p-values. For many
£ 0] /) F—— of the significant features the storage time had a substantial effect on
their corresponding concentration levels (Figure 5). The compounds
with highest effect sizes came mostly from the metabolomics results
(Table 1), indicating that the storage time had a greater influence on the
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This study evaluates the storage stability and the
effect of one extra freeze-thaw cycle on the global
lipidome and metabolome within a single sample
cohort. The aim is to guide the development of
protocols for required sampling and storage of
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Figure 3: Trend of DAML with storage time found using the global

samples to be analyzed with global metabolomics
and lipidomics at our hospital.

metabolomics and lipidomics approach.

metabolome compared to the lipidome.

Accordlng -to EM GOWanS’ the maXImum accepted ImpreCISlon Name LoC P-value: (24) f (0) P-value: (72)/(0) Cohen’sd0-24 Cohen’sd0-72
- h b - O 25 |n ( 't d f nd th _t_th ff _t f ACETOACETATE (Na+) 1 0.107762 1.15E-07 0.104214686 0.283265132
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The cohort consisted of 20 patients (3 EDTA plasma storage conditions on the samples. Additionally, the effect of dUMP 3 0.001759 7.936-08| -0.210688256| -1.68297334
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emergency department. The study was designed to also tested. Interestingly, despite storage time having a gommaGiu-Cys-Cys 2 6.45E-06 L1se-10] 1.84433832]  1.929062155
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(FlgUl‘e 1); and analyzed using gIObaI LCMS metabolome and lipidome on a gIobaI level (PCA) (Flgure 4). HYPOTAURINE 1 0.108352 0.008727| -0.167829205|  -0.60491673
metabolomics (Skogvold et al., 2023) and global This suggests that the samples exhibits a robustness against HYPOXANTHINE L 0.090087 6.78:-09] -0.203577107| 164837592
- : : : : ISOCITRATE 1 0.365534 0.00154| -0.080509092 -0.24297002
LCMS IlpldomICS (manuscrlpt In preparatlon) one eXtra freeze-thaw CyCIe (1 to 2 CyCIeS) LACTICACID 1 0.000711 a.31E-09| -0.2262128398 -1.58912059
Sample preparation for metabolomics consisted of LEUCINE isomers 1 0.034085 0.000606] 0.138095055|  0.534033281
protein precipitation (PPT) using methanolina 1:3 METABOLOMICS LIPIDOMICS MALATE 1 0.187332 0.000261 -0.104315723|  -0.43434507
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§ . -: Ce 9 § . - NOROPHTHALIMIC ACID 2 2.53E-09 2.23E-11 1.314296607 3.107637823
10 . 20 O-PHOSPHOETHANOLAMINE 1 0.244962 0.000357| -0.182330305 -1.2023825
20 -40 OXOPROLINE 1 0.698916 0.0007 -0.04960462 -0.39437523
Collecting blood in EDTA v o™ e TAURINE 1 0.258137 1.34E-05|  -0.12163409|  -1.01840928
plasma tubes o ot 0 20 oot reess™ 0 “ @ THREO-SPHINGOSINE E 0.000443 2.36E-06| -0.347113643|  -1.15215777
| s PP o162 o PQC TRANS-4-HYDROXY-1-PROLINE 1 0.01115 0.007758| 0.101155426|  0.664263917
_> 20 - ‘ URIDINE 2 0.340772 0.000147) -0.0765933524 -0.23950685
| ] NEG 9 % XANTHINE 1 0.040284 3.73E-07] -0.136300963 -0.84521003
| Centrifugation within 30 . 20 KETOLEUCINE 1 0.031605 0.000553| 0.104059376|  0.291538616
min of sample collection 10 ] LPC(16:0) 2 0.847065 0.034564| -0.014620276|  -0.21334843
,, . ) -a "T® Table 1: Differentially altered metabolites impacted by storage time. Including
. e "o level of confidence (LoC)(Schymanski et al., 2014), p value and cohen's d.
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'mi ;O.O o 30 1 MName LoC P-value: (24) / (0) P-value: (72) / (0) Cohen'sd [0-24) Cohen'sd (0-72)
Immediately after  Leftin 4°C for Left in 4°C for Aerit?ﬂffeommsozowom e vt LPE(16:0) 1 0.916724 0.031573 0.063953 -0.16173
centrifugation the  24H before 72H before e S 5 2 @ poo LPC(14:0) 1 0.316343 0.042354 0.02123 0.05147
samples is taking out taking out PQC PQC pC _
liquted aliquots aliquots (P-16:0) 2 0.00781 0.003156 -0.13606 -0.37614
Figure 4: PCA of metabolomics (left) and lipidomics (right) data obtained LPC(15:0) 1 0.075076 0.011634 -0.0791 -0.28975
¢ ¢ ¢ in positive gtop) and negative (bottom) ionization mode. Colored by LPC(O-16:0) 2 0.004681 0.000548 -0.12966 -0.75998
number of freeze-thaw cycles. | PC(16:0) 1 0.026219 0.018273 -0.09574 -0.34707
LPC(0-18:1) 1 0.021533 0.032582 -0.20576 -0.54092
@@@ @@@ @@@ Glutamate LPC(0-16:0) LPC(17:0) 1 0.007345 0.002985 -0.15012 -0.29264
Placed in-80°C Placedin-80°C  Placed in -80°C - . | PC(0-18:0) 2 0.007913 0.015716 -0.16914 -0.46144
6e+8 I — | ] R | LPC(18:0) 1 0.000734 0.005174 -0.19607 -0.33612
Figure 1: Study design showing the pre-analytical conditions 3 ser _—— LPC(20:1) 1 0.240394 0.020745 -0.06663 -0.25669
prior to global metabolomics and ||p|dom|CS < se+8 2 1.2e+7 4 LPC(20:0) 1 0.045884 0.047766 -0.09616 -0.2083
§ se g 9+t - | PC(P-21:5) 2 0.000359 0.015387 -0.25985 -0.3594
§ 2e1s % cers- PC(32:3) 2 0.44835 0.016591 0.069085 0.35299
Te+8 * " ersd ) PE(P-18:0_20:4) 2 0.550334 0.038967 -0.09103 -0.4612
0 . PE(P-18:0_20:3) 2 0.103482 0.014847 -0.09516 -0.2255
C 0 N C LU S I 0 N ¥ i4 N o o> A PC(34:3) 1 0.738752 0.021729 -0.00523 0.48185
Hours stored in 4°C Hours stored in 4°C PE(20:4_18:1) 2 0.029515 0.017116 -0.08707 -0.28023
PC 0-38:6 2 0.027178 0.02856 -0.10302 -0.19344
Aspartate LP°(°*'18=1) PC{0-20:0/18:3) 2 0.301743 0.041874 0.058703 0.274263
Our findings reveal a significant effect of storage time 2547 T— | e — | ez j S e TRTITE T
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Ipldome. entl.ymgt e pattern O L € Specitic 2 150471 < TG(18:1_16:0_21:0) 2 0.123385 0.037273 -0.13382 -0.24359
changes occurring with st.orage time is !mportant. § g TG(18:1_18:1_22:5) 2 0.106077 0.01455 -0.11419 -0.42329
EDTA plasma showed satlsfactory sta :>|I|ty upon $ § o TG(18:0_20:1_20:4) 2 0.013242 0.048534 0.278825 0.540917
freeze-thaw. For development of relevant protocols beres 3 4et6 - FA(20:4) 2 0.000235 0.035103 0.17266 0.35126
for samples taken for global anaIyS|s, mowledge of 0 - - - 0 . - - PC 16:0_22:6 2 0.363546 0.043123 0.066193 0.219666
the effect of pre-analytical factors is crucial. Our v v PC 16:0_18:2 2 0.2079 0.037136 0.073068 0.379695
results indicate that time delay before freezing has a rowrs storedin ¢ rowrs storedin ¢ PS 18:0_20:4 2 0.199393 0.049491 0.34553 0.52203

lager impact than the number of freeze-thaw cycles
and this should be taken into account when
developing protocols to be used in busy emergency

rooms.

Figure 5: Violin plot of glutamate, LPC(0-16:0), aspartate and
LPC(0-18:1), based on peak area and number of hours the samples were

stored at 4°C.

Table 2: Differentially altered lipids impacted by storage time. Including level of
confidence (LoC)(Schymanski et al., 2014), p value and cohen's d.
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