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Deciphering responses to nutrient balances by comparative multi-omics approaches
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In nature, dietary conditions are subject to changeable environments. To
address how developing animals cope with such nutritional changes, we are comparing dietary
responses of Drosophila species: two generalists that breed in a_wide variety of fruits, and three
specialists that feed on specific fruits or flowers. The generalist larvae developed on three diets
with different nutrient balances, whereas the specialist larvae reduced their developmental rates on

carbohydrate-rich diets. We found that a large number of metabolites became more abundant in a
specialist that fed on the carbohydrate-rich diet. We are focusing on one of the sugar-sensing
mechanisms in a generalist D. melanogaster, TGF-beta/Activin signaling, and examining their roles in

the adaptation of the generalists.



B X C—19,. F—19—1, Z—19.

1. WFZEBRAE S A DT 5t

B TCOEWITHM 2 TET 2 BEER I
SHINTEY, ZOERRKTFO—DITHKE
Tho, TrPAFEERTLRERIT. 0
ZOUHM TR DR PEFE IO EL 5
LZOTIERL, BVDONRTG UANEETH S
EHESIN TN,
ETNAVEF A a v a T (D
melanogaster) 1%, HIRF Clx et R o NFik
IZABR L, B LI-SFEO R Z ML
LTEY (REM) ., FEREANTITHEL 2K
BEMHETCORBENARETHD (K1 75),
LU, SEOZABITHR L TR TFRIRITH
A ETT 5B, FrEOHUIRIZ DA R
L. BBEELIZE—DEYOH &ML TS
(Meeth) > a vy a vk Clasis
Sy (K14),

2. RO BEW

ABFETIX, 2D XD M OFERS, £
DX RBITOHIE T 7T MTE 5T
EHHEINTNWDDONE, ER AT A2
FHEMTHETL2ZLICEVBELNICT S,
BRI, 7/ MMEFROAEH STz a v
Va UNTBEEATEA L, KRBT R
BACIZ RIS IE TE DV AT L&A T
WAHTE L | F 5 TIEARVIEHORE L O&sT
FEOMRHM LSV TOERIGEDE N I

WL, WISRES D TR A TS (M 2),

3. WHFEDOITIE

JREMED D. melanogaster & BBNED Tk
FED L) i 2O RAE T CTHIE L. RNA-seq
FERT 24T D 2 & T, REANT  AZ LA~DME
B RBURE D TR T EIEERRD
MEFRD, BARIIZIX, D. melanogaster 12
BOWTRENT v AOEGITIRET 2 #s
FREICHER L, il T4 Y v 7 s T
DFRBLEDLEAbZ T, ISR ) DA E Aie
BIETFOBEMAER Y AT, LT, DO LD
TR CINE ST BT DREREL . Gene
Ontology (GO) fENTIZ L W {2325, WATL
T 7/ LCHLHEEERD L /A= ==
R SAT = A DR TEDORRE R D)
AL, THBORRE . EHEM AT O
fERAEWAE T HZ & T, D. melanogaster 135
DRFBNT v ZAEAA DR IR I RE ) &
19 BT O AR Y ATy, £ LT, BEM

BAn T O¥EEM#NT 2 D. melanogaster TITU>,

WM BT D EFN T 5, A TREH
DRRITFRNT ATV, BEE IR DRBRERKD A
i, TNHLOREREHRE L, BREFIZEEND
E DBy DEALD, ERNO L ORI
TER L, EEEONTED X 5 ITRET 5
Z LT, REANT A A~DMISEESI N
FNDNEMRAT D,

4. WFFER S

P, LR 2 fEEPaVE 32 VT,

RKENT ALK T DI8E Xt &8

CK—19 (Gt#)

Tre RBENT U AEL L RTE L IRKIED
ELTHZ, ZONERZEHDOEBES
HCEMDOSN R EZ BTl A, KERT
AP ~DHEIGRES NFER] TRES B D
ZEERM LT, AR TILE OREESME
THIRE TORAERNEN—F T, M
TR KAL) % 26 < & e fE TOIRA RN IAE
IR L7,

Z 2T, BinTREEBED ORI T
DEANZHDNT, < /T A7 AT &1T-
7. REEFCOBMETRBIZIX, LR
TIEHRD TEITW D DI LT, et
IERELS B >TW, £, IKBMEDFA
0 Ya Y a U IO E &
FELTWD DT LT, B CIX, 25
DA PE 3 & IR AL RS T T L
T\,

AT 2D TG B R A MERE DA
OHERF & OIS RE X, 28y 7 ) v
TN XD RBIRAFN & RIS IC X
STHZBNTWD EDIGRIZE -T2, =2
T, BIEZ OO0 TR OfREBR ) CHERER
WZEIT-> T\ 5,

Generalists [AR4#& | Specialists B MHRE

D. melanogaster D. elegans
- T—
. . :a
gl.;\!’} - L3
" - é ;_“

<
5 ’
T B, e

FBE UICRRBRY PYHA

gé BEDELG S awYavNTIEl

LB $EINS VYR R
g YVINOE g
,4] R A
K;———* B (%) &7{

*/0 5> Y39I3D)I
Y3030 || A S
Zbi b BT | “Zsle

M2 RENTVAANDIGELR
KEENT U ADHLRWTIRE L TR E
WAL D2 BIs T OSF BT Z[FE
T 5, £ LTEDIEN RN T LT E
BT D A, BISRE DAL AT BT
DAl 2 #L Y 1AL,
Lemaitre and Miguel-Aliaga, Annu. Rev. Genet.,
2013 DX Z WA,




5.

(M
)

(%

)

TR P A S

s ) G144

Kaori Watanabe, Yuki Furumizo, Tadao
Usui, *Yukako Hattori, and *Tadashi
Uemura.

Nutrient-dependent  increased  dendritic
arborization of somatosensory neurons.
Genes to Cells, Volume 22, Issue 1 January
2017, 105-114 *: corresponding authors.
AwiA  DOL 10.1111/gtc.12451

=K G191

Yukako Hattori.

Systemic TGFp/Activin signaling governs
adaptive metabolic responses to nutrient
balances of Drosophila species

CDB  Symposium 2018  “Dynamic
Homeostasis: from Development to Aging”
2018 £ 3 H 26 H

Yukako Hattori.

Systemic signaling for distinct adaptive
responses to nutrient balances between
generalist and specialist species

MRC LMS/Kyoto University SPIRITS
Program Workshop, MRC London Institute
of Medical Sciences 2017 49 H 26 H

EiEEET=

Yukako Hattori.

Systemic signaling for distinct adaptive
responses to nutrient balances between
generalist and specialist species

the 25th European Drosophila Research
Conference 2017 #-9 H 25 H

Yukako Hattori.

Systemic signaling for adaptation to nutrient
balances in animal growth

Cell Biology, Developmental Biology, and
Systems Biology Course Retreat

20174E9 A2 H  [#AFFkE]

ARES AEEET.

KRN TV AL~ DIHEISRES) &2 X A
LR 7T T

19 mIAEMB R IER S AR YT A
201747 A 7 H

i e e

RENT ABICHEIS LRET D
TR ORI T T
HARBEAWSS 50 AETLEKRES
2017 4E5 A 12 B [#%5#EE]

AR AT

WAEE TR NI OBAGF 2 V=8
NPT XS A WY -3 AP EE
WARBEACBTOINR#EEZ DS
2017 4E2 A 20 H  [#A%R#RE]

AR AT

RENT ABICHEIS LRET D
T-RERE DRI AT T

%39 [al A Ay AEMFARES 2016 4F
11 A30H  [HAfraEnE]

Yukako Hattori.

The molecular basis of distinct responses to

nutrient balances between Drosophila

generalist and specialist species

%12 BIAARY 3 vYa UNTHIER
(JDRC) 201649 A 11 A

AR AT

KENT P AEBICES L THRET S
ERS 2T AOfFIIZmIT T
HABRY S H88RHIKE V-7
av”7 vayyaunzoll - 5%
[HiE{= - Next generation -]
2016429 A7 H  [HifsH]

Yukako Hattori.

The Molecular Basis of Distinct Dietary
Responses to Nutrient Balances between
Drosophila  Generalist and  Specialist
Species

The 64th NIBB Conference "Evolution of
Seasonal Timers" 2016 4-4 H 22 H

AR AT
BEIRAFH I A IRIGE VAT LDtk
T Fe AT

Rk 27 AFFEE) B TT R E % BT
TEHRR

2016 4E 4 A 22 H  [#Fr#EE]

AR AT

KNG AT T D ER Y R
7T LAORBZ AT T

AR A an v L

20154F 12 A 28 B (48150

Yukako Hattori.

Deciphering dietary responses to nutrient
balances by comparative multi-omics
approaches

SRS [362E - MlaEM S - AT L
AT — R

2015412 A 18 B [IB%45E]



®

@®

®

@®

(©)

AR AT

RENT AT AR R
T A ORI AT T

BMB2015 (% 38 [B] H Koy 1AM 4
2.5 88 Bl A A LFE RS ARES)
7 — 27 3 a v 7 [ Nutri-developmental
biology: HFEIZI U= R AEFEH D537 A
B = X ORI AT T

2015412 A3 H  [HAFR#ERH]

RS AGEET-.

KA NT AL FEA : Generalist &
Specialist D HHEA X > 7 AfRAT

Ta Y a U ANZ LRSS
201549 A 28 H  [#HAFF#HH]

Yukako Hattori.

Investigating the molecular basis of distinct
adaptations to nutrient balances between
generalist and specialist species

24th  European Drosophila  Research
Conference 201549 A 10 H

AR AT

RENT AT AR R
7T LAOFRIZ AT T

2= I DR ERE R O BT
DT 7 —F 2 Mmd 52
20154E8 A 19 H  [#A%r#E]

RS AGEET-.

RHENT AT U TRAEZHE T D
AT = X LD AT T

%17 BAEMBIEER Y AR T T A
201547 A 2 H

(=) GE 1)

)

PR
[£F VAN OIEET VAEY~],
Fttl, EBRES 34K 4 5 633 (2016).

(PEZEI PERE]
Ok Gt o 14)

ORI Gt 0 14)

(D)

R

D=V

WFFEE

http://www.cellpattern lif kyoto-u.ac jp/
HEMREH T —F _— X
http://kyouindb.iimc .kyoto-u.ac.jp/j/vL1qR

6. WFFTHERK

(D) WFgefRERE

AR 4h4F (HATTORI, Yukako)
TSR T: - Kbt EmBl et - B
WrgeE% 5 « 50646768

(2) WFFEST R
(3) EEHENTTEH
(4) WFFEHH 1135



