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Metabolic profiling of Drosophila melanogaster: a new insight into the central metabolic pathways

Title
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Drosophila melanogaster is one of the most popular model organisms. After the full genome successfully
sequenced, 75% of known human disease genes were found to match in the genome of Drosophila. With an
attempt to fulfill the knowledge on this model organism, many metabolomics studies have been established. Since
metabolomics is the latest “omics” field concerned with the high throughput identification and quantification of
the small molecule metabolites, the obtained data can be the good reflection of an organism’s phenotype or
physiology under a certain condition. However, most of the current reports on the metabolome of Drosophila just
performed at a limited developmental stage such as larvae or adult. Each study was also focused on different
biological issues so that the target metabolic pathways were also not consistent among those researches. Hence,
the objective of this study is to elucidate global changes in the central metabolic pathways in Drosophila by using

a metabolomics approach.

In Chapter 1, general introductions regarding Drosophila melanogaster model and the potential of using
metabolomics on Drosophila studies are presented. In chapter 2, non-targeted GC/MS-based and targeted
LC/MS-based metabolic profiling methods were conducted to obtain the general view on the changes of central
metabolic pathways throughout Drosophila lifecycle. The obtained data showed that each metabolite had a
distinct expression pattern throughout development. Utilizing multivariate analyses, the metabolic pathways
that strongly correlated with the development in each stage including embryo, larvae, pupae and adult flies were
also elucidated. In chapter 3, the effects of temperature and origin on metabolic profiles were also examined. The
results in this study supported the experimental design for further metabolomics studies, where the temperature
and genetic background of transgenic strains might directly affect the experimental results. In chapter 4, these
approaches were successfully applied to study the role of Drosophila histone methyltransferase G9a. At last,

general conclusion and future perspective are elaborated.
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Drosophila melanogaster 13 b LK HONDETNVEMOOESTHD. 7/ AEEFINETHRFEINTZ%, B b
BHER 7D 9 B T5%0 Drosophila D7 ) MIHIFIEL TS Z LB LI R 0Tz, RET VEMITBIT 5 I
HRE/RDIZDOI, 2L DOAZRR I 7 AFEMITONTE I, A2HRa 7 ATEFHOA I 7 AFFROOL ST
bV, B TDONAANV—T"y NeREEERNARETH D Z L 2R ET 5720, HBohieT —F IXRE DS
T TCOEMORISC AL 2B M E L SET. LrLAanD, ZHVETO Drosophila D A X 7R v — LFFEDIZE
EAENE, Hhhb LITRB O L D RIRERRIEEMEOLTITONTWD., EREFRITENENR LR ST24EY
FRRFBICE R LTWA T, HIERITH—7 v M ERAMRERE LRI T, 20728, RIS TIE
AZRB I AT T —FIZ L > TOUBIRTRAFOZLEW SN T D L2 HMNET 5.

Chapter 1 <TiX, Drosophila melanogaster &7 MIBET 5 —WkM7eA > ha X7 v a & Drosophila #FFEIZ A
ZARa I 7 AEAND ZEOFREMEEZR L2, Chapter 2 T, /¥ —% > b GC/MS fifr &, #—74 > & LC/MS
RNTIZ R 2707 74V 7 %AT\, Drosophila DATEERIZIT 5 HRAOEAIZEE T2 — e m R 257 2
LIZDOWTR LTz, BoNieT =200, ENENONREYN AN CHMERIEER AT = 2R ERbho
o, BEEMITICE T, I, S, W, RBREE0RHEAOKER LR FEREZ b RS LR 5Tz,
Chapter 3 TiX, IREOHEBELNH T 07 7 A LORFIZHOW TR L7Z. 1B)E L BE IR OB GRS RN ER
FERICEBEEET A EENRH D L WV RKIFROFERIL, SHOILd A X Aa I 7 AR O RGNS
ZEMNEZBND. Chapter 4 TliL, SO FIED Drosophila histone methyltransferase G9a DOEEE|DAFZEIZ I
AENzZ L armd. KB, —RERERmE, SHOBEICOWTHEHLEAT.

LLED K502, AmsUdin 7O Z M4 25 Z & 218 L T, Drosophila O KA IS 1T D8 LI R
R L Z RSN, Ko TARMSUIE LR E LTfESH 2 b D L5890 5,






