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Identification of a novel longevity factor by analyzing the long-lived fly
populations "DR-evolved flies™
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We have developed the long-lived fruit fly population by keeping flies under
dietary restriction (DR) condition for over 100 generations that we named “ DR-evolved flies” .
Here, we characterized the mechanisms by which increasing lifespan in this population. We found that
“ DR-evolved flies” maintains intestinal homeostasis by suppressing age-related gut dysplasia.
This phenotype is independent of the gut microbiota composition as the antibiotic treatment did not
suppress the long-lived phenotype. Furthermore, our RNA-seq analysis revealed that several genes,
which have not characterized its functions, are significantly changed in “ DR-evolved flies” ,
suggesting that these genes contribute to the long-lived phenotype in this population by maintaining

intestinal homeostasis.



B X C—19,. F—19—1, Z2—19 (@)

1. WFEBRGE SO 5

REFHIBR (dietary restriction: DR) |2 X 2% FFaIEizhSid, BERE, SR, S a vy a v
FRER ERRA A THESNTWD, £, ARV T F Y 7 RAT A TOR /X
AT = A7 ERBREANCEHD D27 = A 13, LIRS RIFESNL TS Z ERM BTN
%, DRICBWTH, TNOHDRERBINT 7V o TRA 7 = A )N, FHan O EE % %
THZERMOLNTND, LOLARRL, TIN5 OAHTIL DRIZET 2 FmALzh 2 52 aI2ii
9% 2 LITHERT, ZOFELNWA T = R AZOWTIIARHRES N L, LER-T, ZhvE
TITH BTV RWRFH IR R OGN 5 2 & O T BREREIA S DR ITIIUT 5 FH ik {F
AL TWDREEENE 2 b,

Fx 1L, DR & FT 100 HARLL ERETE L7cBAM S 3 7Y a YN R E2 R LT
Lo HLIHERWZ L2, ZORMIL, BREFUTCHE LIZEGAICBNTH, a2y he—ffl
L CEHTHD Z LY, EMICHES DR FHEIC L > CEREMICEFFE 2815 L C
WD ATREMECRF R e IEN I #E 2 R A L CVW D ATREMEN S 2 bviz, £ 2 CHx X, ARf%
[DR-evolved flies| & &1, ARWFZEIZHNE Z & & LT,

2. WHEOBRK

ABFZE Tl DR 44 FC 100 AL ERRETE L7 EFH > 2 7 ¥ a v 3= %4t [DR-evolved
flies] ZfffT L, EDOX I BRAD=ALTREHFEEZRTONITONWTHLNITLZ L2 HM
LT B, FRIZE - T, FBEFEE B X OFMHIEICEDL L IBNMEEDCR T HE 7,

3. WD IE

(1) =V Ok & EmERS

AW e a v a "z diE, a—rI—/18.6%, Z/La—R 5%, X 0.46%
12, @HRER (ad libitum: AL) TIXHEFERE 5%, REFHIE (DR) TIXizE@EsR 0.5% % Iz
-boEFEH LT,

PUAEWE RS FEBR T, ARERIC, ZREN 50ug/ml OB F~A v, TrEVI Y T
FoY A7V, =Y 20 AT DRI TAEERES LER L,

(2)  FEHIRRIESES X OV A D 52

SRR L PR FE 2 VT, IR TE L ~L 36 IOV IR D £ & e R ICBIZE L
7o WBEpMfaEgnIL, U o ke X b H3 HURZ FHWVTREE L7z, IBE D53 IR O Rk H
L. Prospero fuikafEH L7,

4. WFERE
FHNZAT > Tz RNA-seq iffT OFT — % % ST D AT 4 ANGT ) Ak 2 —liod
EERNT LT, ZOREE, RERMOBMER T 25T 19 8B T2 EHFFEICHEDLL AIREtEDH 5
ERER T & L TR DIAT, Z ENTE T, BRRWZ LI2, 200 OFEMEMR I, A A Y
Y TFV U TNRAT 2 A TOR NAY = A 72 EO— RN L < H BTV 5 EFHMEEEE T
BENEEN TR oT2, L7z23-> T, [DR-evolved flies] DRFHEN. T HITIEKEFE LR
BREIZEDHDOTHL Z EDBRBINT,
Ykh’;\ %ﬁ%‘%éﬁ’bkﬁﬁﬁﬁgﬁlﬂ%ﬂﬂ%ﬂiﬁﬁﬂﬂ 100 e
Kt % FTREMEIC SV O LTe, 0 7eilc, ] 3
[DR-evolved flies | (ZHiEME AL, A | € vl
MEZRWRBEBICBIT A FEMEBE L, £ 60 1
OFER, FBICHAEME R L2 ha— ol
JURE L it LT, TDR-evolved flies] TIEf&A 50 |
& LTHEMOIEMABE ST, RFVEITED 2]
N ot=, L= -> T, [DR-evolved flies]

Lifespan

Control

= DR-evolved
=== Control +AB
=== DR-evolved +AB

AB: Antibiotics

Percentsurvival (%)

0 1
0 7 14 21 28 35 42 49 56 63

DEHFEIHNMEEIFKFENTHL Z & Days
N EhE (K1), El1 DR-evolved fliesTl&. IRMERIERFTNIC

HFRNERTD

a Y a UNZOGETIE, IEIZEV
ERHII S B ISR U, I E E MR SER L OV dysplasia 8| S 252 8 mbn TR Y, FHm
EEBIIER LTS, 2O, IBEMIEEEEE L~ Bk — I —D—2EE X 5T
%, £Z T, DR-evolved flies| OIE FRIEHEMELZFT~57-0, U ke 2 b H3 k%




TR L ~r 2 i b 2R FiE e O TR Lz, TORR. [DR-evolved
flies] TIIMERIZHE D ERrHIlAOIIE N T & A ER OGN BE LRIEEES MR S TnD 2
ERHBENII 0Tz, £ I T, IBEICBT 2 b~ OV T 217> 7, 2 av
Va U OMGE TIE, KRR Z D W BB &R SC A V8 EAE 2 1 D Sy s i

D2 *iiﬁ@éj\ﬂﬁ%ﬂﬂﬂa 3 ﬁ?{ﬁ‘ D D ISC proliferation Prospero
HILTWD, AKIFSETIE. mitEpo~ 5 257 O R - Contro
—71—"T& % Prospero HLik% N THuE %’ 209 T T é’ 20 3 DRevolved
Qe ATV, W O &2 E AR | g s T 5 157
A, ZOfFER, 3 oLk DR |3 ] 2 o]
evolved flies] Tit. ZwEinoOEIH g o ;f., 5
BRETR NPT, LIeRoT, |2 = o

'DR-evolved flies] Tl i AlaLA#H 0 W & o
PN L0 eSS S IBE LR D &
RIS SCOSECIIA | R g, bt e

A N RN 3 < WX2),

LI EDFERDS | [DR-evolved flies| T3k, Pl s IRAFRNGE LRAEHPEASHERF S 4L
TS Z DDV | I S s ORI IH S TN D 2 &b 1o, AAFFEHH
T, Z OGBS IEOMEIZBE D 5 Bin T 2 FES HITITE S 20 - 7225, RNA-seq fi#HT
DD AG B AVIAEMIEAR 1232 b ORI B D 2 AR 2 Tz,



4 0 1

Lucas S. Trindade, Kazutaka Akagi

A Drosophila approach to assess the r/K system and the evolution of lifespan

The 4th Asia-Pacific Drosophila Research Conference

2017

Lucas S. Trindade, Toshiro Aigaki, Kazutaka Akagi

A Drosophila approach to assess the r/K system and the evolution of lifespan

40

2017

Lucas Trindade, Toshiro Aigaki, Kazutaka Akagi

Long-term adaptation to a specific food condition may be sufficient to explain the major changes of life-history evolution

2017

2017

Ayano Harata, Lucas Trindade, Kazutaka Akagi

Long-term adaptation to dietary restriction improves intestinal homeostasis in Drosophila melanogaster

42

2019




PT

http://www.ncgg.go.jp/research/department/ahr-pt/index.html

(TRINDADE LUCAS)

(80607466)

(83903)

2019 4 11




