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Metabolomics and metabolites
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Metabolome: sample preparation
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—_ ~__—LC-MS for
ﬂ metabolomics

Intensity Chromatogram

Mass spectra of resolved peaks ! l
£

Every LC-MS peak is characterized by
RT, m/z, and integral

Typically, hundreds and

thousands of peaks are detected —
“Bia data”
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Example: metabolomic analysis of the eye
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Principal Component Analysis (PCA)
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Principal Component Analysis (PCA)
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Initial coordinates

Coordinates of principal
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Metabolic pathways
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Analysis of metabolic pathways
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Examples of metabolomics application
o Influence of water purity and oxygen level on fish metabolome
e Mechanisms of cataractogenesis
o Metabolomic biomarkers of Parkinson’s disease
o FEvaluation of the post-mortem interval

e Comparison of metabolomic profiles of embryonic stem cells, fibroblasts,
and induced pluripotent stem sells



Metabolomic analysis of fish tissues
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Metabolomic analysis of fish tissues
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No vascular system in the lens!
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RATIOS NORULAL/CATARACTOUS LENS

Level of almost all metabolites 15 higher in the normal lens, For most important metabolites,
the difference exceeds the factor of ten!
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Biomarkers of Parkinson’s disease
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Biomarkers of Parkinson’s disease

2-hydroxy-3-methyl valerate Creatinine

o | =

i ~ v |

-~ ] 05, i

: _l ? _ITMBJ&T
Euw % e -
e° L 3 &
£ ALIC 0556 5

— Y
B, [087.0.996) 3 3 Auc e
5 = . < l g : -
= - - -
ol
~
< o~ |
-
L=< ° o
@ = . <4
¢ r g \ \ 7 eareTs ™ > T T T T T T —
0.0 02 0e 08 08 10 ab o2 A 5 N AE cont ne

False postive nte
o Fasa positive rale

2-hydroxy-3-methyl-valerate is the best
potential biomarker of Parkinson’s disease

Creatinine is the second best candidate



Biomarkers of Parkinson’s disease
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Applications of metabolomics to Thanatochemistry
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composition of biological fluids

Potential metabolomic markers of post-mortem time

Hypoxanthine Choline Glycerol

' ' ' 2 1 ' : 1
Serum 1.0F + o S 1 sl } lil-_E‘ﬂ-rum E
0,5 - } - ; 1} Y E 17T - -+— - l -
0,0 ‘f - - - - — - - ﬂ-‘il * - - [,n] Enm:-n a ﬁ $ E - - _; E
0.4 E j11eF { -E I ] E
Aqueous I osl _ E =
h 0= iii F 3 1 % i Tr E E 1 @
umaor 0.0 | = o = b aH o0 | Jam E S o " o) AH a _"g_;'z - = (b) AH E
0.4 | I I . ' I_"-':" : : a2 . . — 7 S
- T - O
Vitreous oz} F - Jest I _
+E _t [+ ] © g o — I E =]
hum{:]r' 0.0 ﬁ'ﬁ . . . . i) u,—l 0.0 "‘l’ﬁ.? L) . . . (g \."IH a zl_-.;rnzﬁ feh WH
0 & 12 18 24 30 0 B 12 18 24 30 0 & iz 18 =4 a0

Post-mortem time, hours



Results: human
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Metabolomics of cell cultures
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Summary

MeTogb! CTpecc-¢hakTopb!
AMP Yenosek CbIBOPOTKA KPOBU KaTapakta
B3XX-MC
MnexkonutatoLyme LlenbHas kpoBb KepaTokoHyc
B3XX-0[
MTrubl XpycTtanuk Konut
Cratuctuyeckum
EREDLE Pbi6bl BoasHuctas Bnara BonesHb KpoHa
XemomeTpuka: meton
Hacekomble CreknoBugHoe Teno OHkonoruyeckune
rnmaBHbIX KOMMOHEHT,
3aboneBaHusi
rpacomkmn BynkaHo,
KynbTypbl KneTok PoroBuua
AeHAporpamMmel, 5
BonesHb Anburenvepa
TennoBble KapThbl
Mbliwua
BonesHb MNapkuHcoHa
MeyeHb
BonesHb LLapko
Moar
lonopaHne
CeneseHka
'Mnokcus
KunweyHwuk
3amep3aHne
Mouka

3arpsisHeHune Boabl



JNabopaTopWA NPOTEOMKWEM W MaTabonoMKKKM:

Uewranopwy pwa Naenosxy
Avewane Bagum BragumMaposny
CHeimHMkora Onera AnekcangpoBHa
Axewone Nogeana BnaguMypoBHa
Casvda ExaTepuHa JuuTpHesHa
Fenenuyoba Exarapida Avaronbeada
MencHuros ApceHTHd JMaTpReany
Oecwr Hatanea AnexcesgHa
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Group of Dr. Svetlana Tamkovich
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Novosibirsk State Regional Hospital, Novosibirsk Regional Clinical Bureau of Forensic Medical
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