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ABSTRACT

Omics, is systematic and broad evaluation of information in biological sciences..
Although initially focus was on genomics and proteomics, but along on
advances in analytical instruments, the potential of subfields such as Lipidomics
is increasingly recognized. Lipidomics studies seem to have vast capability of
changing the past limited viewpoint to lipids as basic components of cell structure
and sources of energy. For instance, to date the results of several Lipidomics
studies have confirmed the role of lipids as cell messengers, antigenic agents
and cell integrators. New insights on function of lipids and potential features
of Lipidomics, was followed by using these studies for information synergy
with genomics and proteomics. Moreover, developments in the various fields
of pharmaceutical-medicine are undergoing. By considering the limits in
development of this scientific field in Iran, in this paper we aimed to introduce

the applications of lipidomics and the essential logistics for establishment of it.
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1. Lipidomics
2. Lipidome
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2. Targeted Lipidomics
3. Global Untargeted Lipidomics
4. Semi quantitative
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4. Glycopeptidolipids
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1. Arabidopsis
2. Anandamide
3. Saccharomyces Cerevisiae
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8. Ultra performance liquid chromatography
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2. ElectroSpray lonization (ESI)

3. Matrix-Assisted Laser Desorption Ionization (MALDI)
4. Ion Mobility Mass Spectrometry (IM-MS)

5. head group geometry

6. Inductively Coupled Plasma (ICP) Mass Spectrometry
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4. Heat Shock Protein
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1. Deuterium
2. Genome-Wide Association Studies(GWAS)
3. Orphan Receptor
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3. Processing
4. User-Friendly
5. Monitoring

o 08l (Snsed 3 a5l LB S
Luly a0 slacsss ksl b g ol Sl
G b e B P - { ENGINE- D T L SR L S P-N W
SN 4 Ol hisad Sl S e Iy pa> (S5
33 OLer 5 5, sl buyg Fiba 8 55 oLl
boadlan ol 53 288 o 55T Sio st anlllas
FBss (o S Sl 5 le (I 5Ly S S 5
YAF & sazma)n &S A ags OLb ol 05 slawdly Sl st
Ly pad ok sy 5 35 13 agin)sm b 655
e S S Olssa 5,507 @oley kg Jsb o
[OY] s s
S s Shas Ly s Y Dbl oy e Y
ot (o) 2 o 3 Gi:nl:e_:}fb)lé 55,65 3 u_nlfT co,ls
Ggei 93 (Sealys Syl SIS ) sbee ol OT
oy Sllas 51 OL8an 5 55uSY (Sl 035 slag,ls
b o tm 53 38 oslinal WSoasded 5 S5
St aowlal YU 55 Cl SKan &S As ot
S5 4 Ol cams 3 o sl axbls (S pke o llasl
YL W3l 4 plas Ohley Ladeis s Sorsite]
e JU 5 Coeal 4 a5 L [OY] s T bl ol
Loyl ol Como (gmiy (o Slag,ls Sl oslinul & Cod
ST L 0K 5 G e sl ol Coeal Sl
e Gals &G L amals W WSl Slalas
G b ol 53 S 1y 5 ol o Oles e
S5 56 0SUE slachle 55 Ll slappd Sl i
QQIYBﬁQTjj:QMUWQlJ;;U G y3 aS A

[0F] J.LJJ?

1. Biomarker
2. Fuzi

TTL0T0) oplas o) o500 NNIE Sl Slotisle (S pple oS80 coiligy 0uSiils daols 4o crodlew lindag also


http://jhc.mazums.ac.ir/article-1-25-fa.html

Downloaded from jhc.mazums.ac.ir at 14:37 IRST on Tuesday February 21st 2017

crodlew lalllas yu gy 5 G Ly, g0 (518 )3/ G/ i pusSao gunas! [E

References

I. Han X, Gross RW. Electrospray ionization mass
spectroscopic analysis of human erythrocyte plasma
membrane phospholipids. Proc Natl Acad Sci USA.
1994; 91(22):10635-9.

2. Kim HY, Wang TC, Ma YC. Liquid chromatography/
mass spectrometry of phospholipids using electrospray
ionization. Anal Chem. 1994; 66(22):3977-82.

3. Szakaly Z, Szente V, Kovér G, Polereczki Z, Szigeti
O. The influence of lifestyle on health behavior and

preference for functional foods. Appetite. 2012;
58(1):406-13.

4. Alverson EM, Kessler TA. Relationships between
lifestyle health behaviors and health status outcomes
for underserved adults. J Am Acad Nurse Prac. 2012;
24(6):364-74.

5. Chandrasekharan N. Changing concepts in lipid
nutrition in health and disease. Med J Malaysia.
1999; 54(3):408-27.

6. Miranda PJ, DeFronzo RA, Califf RM, Guyton JR.
Metabolic syndrome: definition, pathophysiology
and mechanisms. Am Heart J. 2005; 149(1):33-45.

7. Tang K, Lin M, Wu Y, Yan F. Alterations of serum
lipid and inflammatory cytokine profiles in patients
with coronary heart disease and chronic periodontitis:
a pilot study. J Int Med Res. 2011; 39(1):238-48.

8. Ghaderian M, Emami-Moghadam AR, Ali Samir M,
Amin Zadeh M, Saadi AH. Lipid and glucose serum
levels in children with congenital heart disease. J
Tehran Heart Cent. 2014; 9(1):20-6.

9. Wang F, Ye P, Luo L, Xiao W, Qi L, Bian S, et al.
Association of serum lipids with arterial stiffness in a
population based study in Beijing. Eur J Clin Invest.
2011; 41(9):929-36.

10. Benfante R, Reed D. Is elevated serum cholesterol
level a risk factor for coronary heart disease in the
elderly? Jama. 1990; 263(3):393-6.

11. Ettinger WH, Wahl PW, Kuller LH, Bush TL, Tracy
RP, Manolio TA, et al. Lipoprotein lipids in older
people. Results from the Cardiovascular Health
Study. The CHS Collaborative Research Group.
Circulation. 1992. 86(3):858-69.

12. Ebersole JL, Cappelli D, Mott G, Kesavalu L,

Holt SC, Singer RE. Systemic manifestations of
periodontitis in the non human primate. J Periodontal
Res. 1999; 34(7):358-62.

13.Losche W, Marshal GJ, Apatzidou DA, Krause
S, Kocher T, Kinane DF. Lipoprotein associated
phospholipase A2 and plasma lipids in patients with
destructive periodontal disease. J Clin Periodontol.
2005; 32(6):640-4.

14. Uchiumi D, Kobayashi M, Tachikawa T, Hasegawa
K. Subcutaneous and continuous administration
of lipopolysaccharide increases serum levels of
triglyceride and monocyte chemoattractant proteinl
in rats. J Periodontal Res. 2004; 39(2):120-8.

15. Taheri Sarvtin M, Hedayati MT, Shokohi T,
HajHeydari Z. Serum lipids and lipoproteins in
patients with psoriasis. Arch Iran Med. 2014;
17(5):343-6.

16. Figler M, Gasztonyi B, Cseh J, Horvath G, Kisbenedek
AG, Bokor S, et al. Association of n-3 and n-6 long-
chain polyunsaturated fatty acids in plasma lipid

classes with inflammatory bowel diseases. Br J Nutr.
2007; 97(6):1154-061.

17. Gosset P, Bureau F, Angeli V, Pichavant M, Faveeuw
C, Tonnel AB, et al. Prostaglandin D2 affects the
maturation of human monocyte-derived dendritic
cells: consequence on the polarization of naive Th
cells. J Immunol. 2003; 170(10):4943-52.

18. Bonnans C, Vachier I, Chavis C, Godard P, Bousquet
J, Chanez P. Lipoxins are potential endogenous anti
inflammatory mediators in asthma. Am J Respir Crit
Care Med. 2002; 165(11):1531-5.

19. Wenk MR. Lipidomics: new tools and applications.
Cell. 2010; 143(6):888-95.

20. Postle AD, Hunt AN. Dynamic lipidomics with stable
isotope labelling. J Chromatogr B Analyt Technol
Biomed Life Sci. 2009; 877(26):2716-21.

21.Hyoétyldinen T, Bondia Pons I, Oresic M. Lipidomics
in nutrition and food research. Mol Nutr Food Res.
2013; 57(8):1306-18.

22.Nakamura 'Y, Teo NZ, Shui G, Chua CH, Cheong WF,
Parameswaran S, et al. Transcriptomic and lipidomic
profiles of glycerolipids during Arabidopsis flower
development. New Phytol. 2014; 203(1):310-22.

23. Clapper JR, Moreno-Sanz G, Russo R, Guijarro A,

TTG 0T 1) alacs ) oysm N FAE Llgs Glotislo (Kb iy psle IS8 b logs 0uSitily cdals o ciodlew il dlas


http://jhc.mazums.ac.ir/article-1-25-fa.html

Downloaded from jhc.mazums.ac.ir at 14:37 IRST on Tuesday February 21st 2017

N/ GLlKas g [yuo g juralS

Vacondio F, Duranti A, et al. Anandamide suppresses
pain initiation through a peripheral endocannabinoid
mechanism. Nat Neurosci. 2010; 13(10):1265-70.

24. Young BP, Shin JJ, Orij R, Chao JT, Li SC, Guan XL,
et al. Phosphatidic acid is a pH biosensor that links
membrane biogenesis to metabolism. Science. 2010;
329(5995):1085-8.

25.Norris PC, Dennis EA. A lipidomic perspective on
inflammatory macrophage eicosanoid signaling. Adv
Biol Regul. 2014; 54:99-110.

26.Rinaldi S, Brennan KM, Willison HJ. Heteromeric
glycolipid complexes as modulators of autoantibody
and lectin binding. Prog Lipid Res. 2010; 49(1):87-
9s.

27.Bashir ME, Lui JH, Palnivelu R, Naclerio RM,
Preuss D. Pollen Lipidomics: Lipid Profiling
Exposes a Notable Diversity in 22 Allergenic Pollen
and Potential Biomarkers of the Allergic Immune
Response. PloS One. 2013; 8(2):e57566.

28.Hsu FF, Pacheco S, Turk J, Purdy G. Structural
determination of glycopeptidolipids of
Mycobacterium smegmatis by high resolution
multiple stage linear ion trap mass spectrometry
with electrospray ionization. J Mass Spectrom. 2012;
47(10):1269-81.

29. Fenn JB, Mann M, Meng CK, Wong SF, Whitehouse
CM. Electrospray ionization for mass spectrometry of
large biomolecules. Science. 1989; 246(4926):64-71.

30.Karas M, Bachmann D, Bahr UE, Hillenkamp F.
Matrix-assisted ultraviolet laser desorption of non-
volatile compounds. Int J Mass Spectrom. 1987;
78(24):53-68.

31.Hou W, Zhou H, Elisma F, Bennett SA, Figeys D.
Technological developments in lipidomics. Brief
Funct Genomic Proteomic. 2008; 7(5):395-409.

32.Madsen JA, Cullen TW, Trent MS, Brodbelt JS. IR
and UV photodissociation as analytical tools for
characterizing lipid A structures. Anal Chem. 2011;
83(13):5107-13.

33.Han X, Gross RW. Shotgun lipidomics:
multidimensional MS analysis of cellular lipidomes.
Expert Rev Proteomics. 2005; 2(2):253-64.

34.Han X, Gross RW. Shotgun lipidomics: electrospray
ionization mass spectrometric  analysis and

17 EQT r’ o‘)Lm.z‘) éJJJr,r‘ileﬁrd()Jj‘)’[_ouLfr‘)’;}[s\}lc om/.)

quantitation of cellular lipidomes directly from crude
extracts of biological samples. Mass Spectrom Rev.
2005; 24(3):367-412.

35.Schwudke D, Liebisch G, Herzog R, Schmitz G,
Shevchenko A. Shotgun lipidomics by tandem mass
spectrometry under data dependent acquisition
control. Methods Enzymol. 2007; 433:175-91.

36.Kalo P, Kemppinen A, Ollilainen V, Kuksis
A. Regiospecific determination of short-chain
triacylglycerols in butterfat by normal-phase HPLC
with on-line electrospray-tandem mass spectrometry.
Lipids. 2004; 39(9):915-28.

37.Lin JT, Woodruff CL, McKeon TA. Non-
aqueous reversed-phase high-performance liquid
chromatography of synthetic triacylglycerols and
diacylglycerols. J] Chromatogr A. 1997; 782(1):41-8.

38.Fauconnot L, Hau J, Aeschlimann JM, Fay LB,
Dionisi F. Quantitative analysis of triacylglycerol
regioisomers in fats and oils using reversed phase high
performance liquid chromatography and atmospheric
pressure chemical ionization mass spectrometry.
Rapid Commun Mass Spectrom. 2004; 18(2):218-24.

39.Sommer U, Herscovitz H, Welty FK, Costello
CE. LC-MS-based method for the qualitative and
quantitative analysis of complex lipid mixtures. J
Lipid Res. 2006; 47(4):804-14.

40. Fauland A, Kofeler H, Trotzmiller M, Knopf A,
Hartler J, Eberl A, et al. A comprehensive method
for lipid profiling by liquid chromatography-ion
cyclotron resonance mass spectrometry. J Lipid Res.
2011; 52(12):2314-22.

41. Thomas MC, Mitchell TW, Blanksby SJ. OnLine
ozonolysis methods for the determination of double
bond position in unsaturated lipids. Methods Mol
Biol. 2009; 579:413-41.

42.Khandelwal P, Stryker S, Chao H, Aranibar N,
Lawrence RM, Madireddi M, et al. IH NMR-Based
Lipidomics of Rodent Fur: Species-Specific Lipid
Profiles and SCD1 Inhibitor-Related Dermal Toxicity.
J Lipid Res. 2014: 55(7):1366-74

43.Bennett SA, Valenzuela N, Xu H, Franko B, Fai
S, Figeys D. Using neurolipidomics to identify
phospholipid mediators of synaptic (dys) function in
Alzheimer’s Disease. Front Physiol. 2013; 16(4):168.

44.Hadadi N, Cher Soh K, Seijo M, Zisaki A, Guan

condlags 0uSiily idrola o crodew lEdaT das


http://jhc.mazums.ac.ir/article-1-25-fa.html

Downloaded from jhc.mazums.ac.ir at 14:37 IRST on Tuesday February 21st 2017

crodlew ladllas yu gy 5 G Ly g0 (518 ) 3/ ) i pusao guaras] [T

X, Wenk MR, et al. A computational framework
for integration of lipidomics data into metabolic
pathways. Metab Eng. 2014; 23:1-8.

45.Ecker J, Liebisch G. Application of stable isotopes
to investigate the metabolism of fatty acids,
glycerophospholipid and sphingolipid species. Prog
Lipid Res. 2014; 54:14-31.

46. Tanaka T, Shen J, Abecasis GR, Kisialiou A,
Ordovas JM, Guralnik JM, et al. Genome-wide
association study of plasma polyunsaturated fatty
acids in the InCHIANTI Study. PLoS Genet. 2009;
5(1):e1000338.

47.Ko A, Cantor RM, Weissglas-Volkov D, Nikkola E,
Reddy PM, Sinsheimer JS, et al., Amerindian-specific
regions under positive selection harbour new lipid
variants in Latinos. Nat Commun. 2014; 5(2):3983.

48.Fahmi S, Yang C, Esmail S, Hobbs HH, Cohen JC.
Functional characterization of genetic variants in
NPCIL1 supports the sequencing extremes strategy

to identify complex trait genes. Hum Mol Genet.
2008; 17(14):2101-7.

49. Wenk MR. The emerging field of lipidomics. Nat Rev
Drug Discov. 2005; 4(7):594-610.

50. Torok Z, Crul T, Maresca B, Schiitz GJ, Viana F,
Dindia L, et al. Plasma membranes as heat stress
sensors: from lipid-controlled molecular switches
to therapeutic applications. Biochim Biophys Acta.
2014; 1838(6):1594-618.

51.Meikle PJ, Wong G, Barlow CK, Kingwell BA.
Lipidomics: Potential role in risk prediction and
therapeutic monitoring for diabetes and cardiovascular
disease. Pharmacol Ther. 2014; 143(1):12-23.

52. Castro-Perez JM, Kamphorst J, DeGroot J, Lafeber
F, Goshawk J, Yu K, et al. Comprehensive LC—MS E
lipidomic analysis using a shotgun approach and its
application to biomarker detection and identification
in osteoarthritis patients. J Proteome Res. 2010;
9(5):2377-89.

53. Laaksonen R, Katajamaa M, Pdivd H, Sysi-Aho M,
Saarinen L, Junni P, et al. A systems biology strategy
reveals biological pathways and plasma biomarker
candidates for potentially toxic statin-induced
changes in muscle. PloS One. 2006; 1(1):€97.

54.Cai Y, Gao Y, Tan G, Wu S, Dong X, Lou Z, et al.
Myocardial lipidomics profiling delineate the toxicity
of traditional Chinese medicine. J Ethnopharmacol.
2013; 147(2):349-56.

TTG 0T 1) alacs ) oysm N FAE Llgs Glotislo (Kb iy psle IS8 b logs 0uSitily cdals o ciodlew il dlas


http://jhc.mazums.ac.ir/article-1-25-fa.html

