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Identification of new functions of Piwi affecting growth and
development in fat body of Drosophila melanogaster

LI Guangying, XIAO Guiran, WU Lei, YAN Yongping, JI Xiaowen, JIN Li
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract; P-element induced wimpy testis (Piwi) is a kind of reproduction-related protein, which is
mainly expressed in the reproductive system and plays a very important role in the formation of germ
cells and the maintenance of DNA integrity and stability. However, the functions of Piwi protein in
other systems are still unclear. In this paper, the model organism, Drosophila melanogaster, was
used for exploration, and it was found that the reduced expression of the Piwi in the fat body led to
problems in emergence rate, growth cycle and life span of Drosophila melanogaster, and the function
of the fat body was seriously affected, indicating that the expression of Piwi protein in the fat body
was necessary for the growth and development of Drosophila melanogaster. Further studies showed
that the knockdown of Piwi gene in fat body caused a large amount of reactive oxygen species(ROS),
which interfered with the storage function of fat body cells, thus affecting the growth and develop-
ment of Drosophila melanogaster. This study provides a new way to identify the new function of Piwi
in the fat body and is valuable for the treatment of related diseases.

Key words: Drosophila melanogaster ; Piwi gene; fat body; reactive oxygen species(ROS)

Piwi (P-element induced wimpy testis) J§ T duced silencing complex, piRISC) , LI 4E+FFL R 2H
Argonaute 8 [ Z 5. Fr MR R B TAMMM  PEEFIIER DUBARE, B 1k 5% 1 & il
Tt g 5 piRNA (Piwicinteracting, RNA) #F GG AH R FE P A el A , Xof Az 48 40 it 1) K 8 /2 4 ik
1454, 2 pIRNA U8R & A 9 (piIRNA-in- IR S8 8 KRRvE g LE K™Y, BRI,

Wes B #A:2021-08-02; f& B A #1 : 2021-08-26
EEWA : HEK H RS E BT H (31671284) s ZHUE FHM T R A A FE26T X1 %8 B3 H (RCTJ202001)
EE BN 2 2 (1997 ) & ZHAER N A5 I8 Tl K2 A
B AR (1988—) , 2z s INZR ARSI - f -, A I8 Toalk KA 8% P42 S0 . 38 {5 4F % » E-mail: xiaoguiran. 101@163. com.



% 11 4

B RSB Y Piwi Srat KA FHFH AL r 1533

Piwi £ FI7E M ZL 30 F ol B B A 0 R R N
BHRIE LR Y I R LRSS
FILhfEds s . Piwi/piRNA X5 J4E 7455 38 1) i
I RBEZ I 22K, 47 Piwi 1 R ER
AR piIRNA G %32 B, I 2 i A S A R & %
FPEEPAAS . A PR Piwi £ H AL AR R
ARG A b Ay & A (HAR A X T
piRNA 5 Piwi fEfg IR th D REM BT

14 (reactive oxygen species, ROS) & L4
AR A . 2 — KRS T B T H
SO BT A R BN SO IR P AR
“AEES SRS S . SRR
TR EEE ROS & B 3537 i, 1E 5 4 f i ™
Az ROS WA 9526 Bl IR F 0 . (H S vk B 1)
ROS BA AN S HLIA S BN PR SRS
SRR ROS 431 Kb il A B B 1 %
B H AL G A A 1 28y B IR i AL R
T3 IR ZH L N 4B it R G 1) - 5 | RS A
W Yoty DNALE H BB R S5 R Ko+ 45 2
JAt e IR Y 2 e I, ROS i AR &
FEE T AR AL LU 1E 5 DIEE

Ve U R 28 A XA ) 2 — i R R L ©
25y IS0 5 i = M4 L K T 1B A
JRRTET B BT IL R R ) TR R A
T SR I G AR H D (H AR AR
2, O 2o i B DR AR ) S AR 1 5 R SR AR Lk
Gy PTG LR AET Ak SR S L
SNWTEVFZ )5 T EA AR e a2 L 4H 2L
B AR, o R R D5 A (fat body) AH >4 T
FLEhYI R R E " . 53 4k, SR B EAT 1 2
FLANYIAHSC R R A1 A 2 BRI o m] A A A
PR Piwi & 7RG D i D REHEA TR 9T

AL FEE TN A P ) Picor X AL A
KEAFWE W, W58 L Y FEAR DR BAR Piwi
HIFIE o R AR B A A7 AT AZ 400 28 1T 5 1) 1) SR g
MR E  AHE PR FEAR A K R R K 77
i, #E—0BAESRI], MAR Piwi JE 25
755 ROS KA i, 5 B0 iy A 2 8L, A
XS IR R B DI RERE A 1. ASFSERS Pivod P45
FHIRBR 1) A e A B2 L,

1 HESHE®

1.1 SEZestsl
GAL4-UAS Z % J& 52 Bl 5 Mg 44 Py 32 PR 4 57
PR B T Bt 2 RS driver (GAL4) FlI

responder (UAS) 2 AN 20 5% 43 IAFAE T
2 FEEIL D] S L 2 A R ARS8 7 A i I AR AT e
T 2 MOTif, GALA J5 3l UAS TF i R 248
LR R IA

AT GAL4 K52 Cg-GAL4, i%
Sk B Bloomington Drosophila Stock Center,
B REE S HbAE S ) 5 i 41 4 3Rk, S A
FHIZR 5l - 52 BAR 05 4% v 4 5 PR A IR Pivor B
s WIS R BT FE 280 A0 6 R ] SR 2R O A
Piwi-RNAI 2 4~ i F [ 2R g, 2k P T Vienna
Drosophila Research Center(VDRC),
1.2 XI=:

FEFR A GRASH)E INFINITE M NANO) ; 3]
2t DIC B (H A< Nikon),
1.3 A&
1.3.1 R#pAHFLEu

LB 7 L A A . R o A FR R R K R
100 g KM 10 g M 14. 5 g £08¥ 40 g iz}
25 g BiflE 8 g. ZE MK 1 L P51, %
HIVEE MR AR 20 BIAR M B 57
BV 1 B ] FS B AT A . R A SR Y 3 R
25 C SN 652,
1.3.2 REPEA A KA a0 T

T HURIMEE SR BENLCA 9~12 HPfk 3 d
(1) Cg Ab2r g, 3~5 FUHEPEAAC dh &R0, 25 °C
BT ESR 3 dCRIAREE 3 )W BRIEH e 5445 3
IR SRR 200 24 h, BRI 1 B4 h
it S P R S S R X WY SR L (N R o
KA 50 H4h L, AR 10 45, Ge iRk S 1 5k
H A S 3P B R, SRR
iﬁﬂ‘j:

PR = CPIL SR BEL/50) X100 %,
1.3.3 RumEFGem <

B HURMEEE FRA A 20 H[R]— P4k i) e
gL, R 1045, 43 2 d R R B RE 9745 (JRIE
Y 58  BREE RS T Mg
ISR BB AN AE AR I AR, 29 °CL652008
A4 10
1.3.4  fmpb-H s =B K- el 2

R T = g (R o R AR ) TR B
SR, 525 AT10-1-1) i feff U8 BT o % 48 A P il
ZHEA AT
1.3.5 #mha ROS K-Fegm 2

HR A P ARG I 10 & (R = KA
RAG R F] 582 S0033S) (A FHEHH . i F &8 (8



1o ARe Tk K AR AAF R

746 %

P eHET DCEH-DA X3 M K F AT A6
L4 BERITESH

AT SPSS22. 0 B A A Ak LS5 5 A5 A S
ERFIR R CEEE £ hr k25, 4l W) 25 7 fi 1
One-Way ANOVA F550 , AR S256 rp g 2 KF P<
0.05( %), P<C0.01( % % ),P<C0.001( % * %),

2 HBRESH

2.1 XPREEPU RN

Pk R A i R AR AF R ) M E R AR, A
SR AR A B Pivor BRSSP AR 3
TR SR 1R,

150F
Hkk
[ |
ok
1
100F
X
=
™~ 50k 1

A B4l
25

1 BURASRAE Piwi 3 REB PR RN

pogictil

Bl 1, A B A5 R Piwi-RNAL Y
24 A S FIA. H B 1 AT, X R 2 Bk o Ak R
W3 10026, 117 Pived m R e S0 A4 P11k 2 B i [
fi%, HA 4020 ~50% . XUl Piwi [T #4514 5
FRHLHDS R AR KL B A B RHEEMER.
2.2 FRBAEKEHNFERHII

— PRI SRR T I AL M 4 B Pk 2y
10 d, Piwor @ififa Fmi b KGR G2 25 R K 2 .

bapiich A4 B4
2151

2 BHRBERAMR Piwi 3t R48 4K EHINZ N

Pivod AR M0 A 1 R 05 060 B2 A EE St

KORAWIRAZ 2 d,

AR IR BRI AFE R AN 3 s, i 3
AL, 5% FRALAH He . Pived w15 SR 08 10 75 fr &
A YR, Piwi-RNAIL ) 2 AN RITE 40 d 72
AR KRB SE TS 20 AE 60,70 d i 42 st
To. SCI &5 & W, Piwi X SR 8 A 7706 + 4
I,

100

50F

AN

=AY
-+ B4l

%

0 20 40 80 100
RHud

3 RURBERAME Picwd X 5REEFH RIS 00

2.3 XTRUBBERAEINEERIR I

H i = (triacylglycerol, TAG) & I it i) 5
B A R IR PE TAG 33240 45 76 5 i 40
2 IRE LA s A RE = . B ol = R
R M NG I R T BB 0 EE S bR . B g 1 1A
AIREAE AR, 5 SR 3 R . 5 %) R 41 A
L Prwor i fIRf5 RMERE DT 1& TAG FBER 73 50
T2 AN R IR S0 LR . ARSI 4k
W, Piwoi YRGBT fE 2 X H L, Piwi @ik
SIEMEME TAG W1 .

150F
koK
| 1
- sk
S
fﬁ]OO—
%
#h
@)
S 5ol
j;; 50 —T
o
=
0 7 7
X HE 4L A4 B41
2151

4 BURAEAGME Piwi 3 RE8 TAG BRI

2.4 REBEEAEMEMATEML

e LT NR Wi R A M AE Pivod SRS %
B Pl o A S 06 3 3o P 9 e AR I 3K
RAETE R R A N B9 ROS 7KK, e g 2R
e s fro . th P S Al S BZE AT L  Pivoi-
RNAI 9 2 A~ R AR5 AR 20 AN ROS 526568 5



% 11 4

FIEVERBIE AT Piwi %A K E R AL L

1535

BFENGSE, Y] Prwi WIS - IR WA 40 ROS
HRELZ . ROS R 205 I 5 1 40 10 4 figh 7 2
RE T2 B BLAD 5 S R W SR A A A T R

(a) XJHE4
5 BURFMBAERFE Piwi By ROS K FE

(b) A4l

(c) B4l

ARSCUSR 8 ] L) W58 1 Pivwd 2N
TENR W Rk B AR R A ORI G & L
XA W A7 DIBE R T4, SCRR s RAE W], Piwwd
R T BCR MR 7 A4 i 9 7= 42 A ROS, 51k
B AGEAE TAG B SIRE T 98 . B2 A A9 4 K
KB PECRMEPC R R LT IR K AT fidn
Jio AT AL Piwi 1615 17 44 21 ) 2 )
AE» NG ST Pivwi 72 B A% 19 D BE
’=%,

(& % x k]

(1] 3%, 2 A piRNA s f AT e s SR L) 1. AR fr ket
2£.2016,28(6):712-717.

(2] JfE, AT JRHE 55, Bl i/ RNA-pIRNA (944
FIIREOTITHE L 1. vh [ 40 i A= 2% 24 4k, 2010, 32 (3D
465-470.

[3] &, XIBRIY. PIWI/piRNA i #5 5 PR 3 3k BF 58 14 3 ifF Jie
(0. APl 2015,27(3) : 344-350.

[4] GONZALEZ J.QI H,LIU N,et al. Piwi is a key regulator
of both somatic and germline stem cells in the Drosophila
testis[J . Cell Reports,2015,12(1):150-161.

[5] ROSSR J,WEINER M M, LIN H. PIWI proteins and PI-
Wl-interacting RNAs in the soma [ J]. Nature, 2014,
505(7483) :353-359.

[6] HAASE A D,FENOGLIO S, MUERDTER F, et al. Pro-
bing the initiation and effector phases of the somatic piRNA
pathway in Drosophilal J]. Genes and Development, 2010,
24(22) :2499-2504.

(7] Bl 4838, PIRNA A=)~ I % o) R AT 5 ik e [T .

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

HE A TR 24K, 2021, 41(5) 1 45-50.
YAMASHIRO H, SIOMI M C. PIWl-interacting RNA in
drosophila: biogenesis, transposon regulation, and beyond
[J]. Chemical Reviews,2017,118(8) ;4404-4421.
OZATA D M,GAINETDINOV 1,ZOCH A, et al. PIWI-in-
teracting RNAs; small RNAs with big functions[ ] ]. Nature
Reviews Genetics,2018,20(2) :89-108.
REUTER S, GUPTA S C,CHATURVEDI M M, et al.
Oxidative stress, inflammation, and cancer: how are they
linked [ J]. Free Radical Biology and Medicine, 2010,
49(11):1603-1616.
HAMANAKA R B,CHANDEL N S. Mitochondrial reac-
tive oxygen species regulate cellular signaling and dictate
biological outcomes[ ]J]. Trends in Biochemical Sciences.,
2010,35(9):505-513.
TRAFN A T LTS L S A M AR R
Ffe )], vHALR 244 2014, 34(9) :1916-1926.
XA R, SRR A W 5 5 3 LT . AR AR 2, 2008,
20(4):519-527.
KLAUNIG J E, WANG Z,PU X, et al. Oxidative stress
and Oxidative Damage in chemical carcinogenesis[ ] ]. Tox-
icology and Applied Pharmacology,2011,254(2) :86-99.
VALKO M, IZAKOVIC M,MAZUR M, et al. Role of ox-
ygen radicals in DNA damage and cancer incidence[ ] ].
Molecular and Cellular Biochemistry, 2004, 266 (1):
37-56.
Tk AT . Akt 5 N JEER BIET 1Y EE R SR
(1. Akl . 2006, 18(5) : 425-429.
W BE BN A L . TR Carsup FE RI7E 50 5L a3k
R AR FE S L) . A B Tl KAF 24 CA SRR RO
2020,43(7) :988-991.
XIAO G,ZHOU B. What can flies tell us about zinc home-
ostasis? [ J]. Archives of Biochemistry &. Biophysics,
2016,611(1) :134-141.
ZARNDT R.PILOTO S,POWELL F L, et al. Cardiac re-
sponses to hypoxia and reoxygenation in Drosophilal ]].
American Journal of Physiology Regulatory Integrative &.
Comparative Physiology,2015,309(11):1347-1357.
WEAVER L N, DANIELA D B. Maintenance of proper
germline stem cell number requires adipocyte collagen in
adult Drosophila females [ ]J]. Genetics, 2018, 209 (4):
1155-1166.
TR FR 2. R LR ) A AL e 2R L0 0. b i
PRIEEEZ475,2012,40(3) : 18-20.
FER L BB, WL A5 s 2R MR AR S LI
WIBIEFE L) ], T P B A 5 453K 2005, 15(10) : 599-602.

(GifEami 5k #iD



