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XKUE Mdsirtl EEENE . SEMNELE
B TRIRIE D HT

B, Fw, FXHE, B 2, WER

CHE R 2 Rl B, ITdLfRsE 071002)

: [ B89 )3 R R Musca domestica sirt] 3 B ( Mdsirtl ) £ & Fr phia S Foo 28X, [F
g&] VAR 8 2 # 4 & cDNA A AR, PCR ¥ 3§ Mdsinl A B 55 F 37 AWML F oM ENEE
PCR(qRT-PCR) #- Mdsirt] £ R AR B L FHE(IP. 1 4k 2 84 % 384 & sFfm k)
FAREAL,2 Hth R R RV LR (R il e s PR e o 2 L) oF 09 K A, VA B8 S (4m R
B HGs & CACL, g T a9 4 FoK-F 48 i3 RNAL T30 Mdsirel A H & ik SR Sk Mdsirtl &
)G FHL) R IR A A, T M AR BAC B K [ 4R ] R Mdsin] KR % 5% & & A7
SIR2 % #9135, , 5 B ¥ Stomoxys calcitrans SIR2 RABFF — A 66% , qRT-PCR &£ R 2 =,
Mdsirt] 2B £ 2/ Roasfikk , £ R 2 B4 KR T R X TR G, REBY & Mdsirtl 5 %)
J KA Escherichia coli )3 3 h, &% & & & 3R & Staphylococcus aureus 3| 6 h,42°C #i% 30
min A% 30 mmol/L CdCl, %] 48 h if & X ik 3| R 2k, UK Mdsirntl A X R & 23w EH
BE(KMAAA X ERNHREA 1 VRS RR) B4 E FE R R F B 47 45, B8
Mdsirt] JEAALE TRAC B RS, FHE A A KFfo R — &R RBAL A I & 1.58 F»
1.59 42, [##)Mdsintl 5 R¥ash KGR E B P Efediid BB
KEEIA: K48, Sirtuins K G ; F9%; R £428 M8
hE 5SS Q966 XEFRIRES: A NERS: 0454-6296(2017)12-1394-09
Expression profiles of Mdsirtl in Musca domestica ( Diptera; Muscidae )

under stresses of bacteria, high temperature and heavy metal
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Abstract: [ Aim] This study aims to explore the expression pattern of Musca domestica sirtl gene
( Mdsirt1) under various stress conditions. [ Methods] The sequence of Mdsirtl gene was cloned by PCR
from the 2nd instar larvae of Musca domestica and subjected to bioinformatics analysis. The expression
profiles of Mdsiri1 in different developmental stages (egg, 1st instar larva, 2nd instar larva, 3rd instar
larva, pupa and adult) , various tissues of the 2nd instar larvae (cuticle, gut, fat body and hemocyte) ,
and the 2nd instar larvae under stresses ( challenged by bacteria, heat shock and CdCl, stimulation) were
investigated via quantitative real-time PCR ( qRT-PCR). RNAi was employed to knock down the
expression of Mdsirtl in M. domestica larvae by microinjection with dsRNA, and then the resistance of
larvae to bacteria and oxidative stress was detected. [ Results] The deduced protein encoded by Mdsirtl

contains a predicted SIR2 domain, and shows 66% sequence identity with SIR2 from Stomoxys calcitrans.
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qRT-PCR results showed that Mdsirtl was mainly transcribed in the pupal stage and fat body of the 2nd

instar larvae of M. domestica. Enhanced expression of Mdsirtl was observed in response to Escherichia

colt and Staphylococcus aureus challenge for 3 and 6 h, respectively. The expression of Mdsirtl was

significantly induced by heat shock of 42°C for 30 min, and cadmium stimulation ( exposure to 30 mmol/L
CdCl,) for 48 h. The survival rate observed in larvae treated with dsRNA of Mdsirtl under bacterial
challenge (E. coli: S. aureus =1:1) was 1.47-fold lower than that treated with dsRNA of GFP. RNAi-
mediated knockdown of Mdsirtl led to oxidative stress, and caused rapid increase of 1.58- and 1. 59-fold

in the reactive oxygen species ( ROS) level and malondialdehyde ( MDA ) content, respectively.

[ Conclusion] Mdsirtl is involved in immunity and stress resistance in M. domestica larvae.

Key words: Musca domestica ; sirtuins; immunity; heat shock; heavy metal stress

SIR2 (silent information regulator 2 ) 7§ [ & &% 5§
DR BT WY [ B v ) — b T R R S A% T R
(NAD ") R Y 2 AR 1 /R 2H AR 1 25 Sk ity , PRH:
SR BE R Fe Ik bR e 3 R P B A i T 5 52 T
( Shore et al., 1984; Rine and Herskowitz, 1987;
Kaeberlein et al., 1999) , SIR2 [A]JF & H AH X £5F,
JE I —A> Sirtuins 5, )2 50 A TE T 405 2
T FL s 4 25 EH (Tmai et al., 2000; Luo
et al., 2001)

Sirtuins ZEEE &8 TR 1 1 I 28 25 S kAL
LI NAD " VE AL RO, 16 A sz il T R A Al
R 4-HEL A B (Tmai et al., 2000) o MRS E]
HFL I EAZ A Y, Sirtuins KGR A O 5
PUARIHTEEZ AR (Guarente, 2013) , I HAEGSRH IE
FLAEZIRATIE BT WE R O 048 R AE 55 2 Fh
53 %M XM & 4 (Guarente, 2011) , SIRTI
W FL S WF T e IR AR Sirtuins 5% 2R
H L, TR FLsh b Y se 4R 3 SIRTI [RlJRE A, &
{11 EA7AE T4 A% (Knight and Milner, 2012)
A RIBFFEINA SIRTT HUE—Fh B A K 2H 2 1
2 OBALHI £ ST ALEE (Tmai et al., 2000) , {HEE S
RTFEUESE SIRT tLAERS LA & AR IR,
p53 ( Gonfloni et al., 2014 ), PGC-la #1 FoxOl
(Frescas et al., 2005) ¢, FEHF W ITIR A, SIRTI 1E
RE AT ZORLIR & 2E | I S80I | I A A5y T
AVE IS 2] 1 UESE (Knight and Milner, 2012) . it
Hb,SIRT VR 4EREAE K A i B2, AKAE N
S DR 2H RS 1 I 45 - 45 32 B H (Jang et
al., 2012; Li et al., 2012; Menssen et al., 2012;
Chen et al., 2014; Li et al., 2014) , HA M FE IR
HRAE Ny, SIRT1 3] 45 56 K H 45 40 v iy 48 i 40 i
R 1 A= e, 25 0 2L 3h W) 0 S 52 B AR oo
( Geissmann et al., 2010; Chan et al., 2017), SIRT1

LT T IS S SR 1P (Kong e
al., 2012, 2013) ,

KW Musca domestica J& XU3# H ( Diptera ) iigF}
(Muscidae) , J&—Ff S22 A 10 B A, R ik
AT AT IZZE R B A 5 A A B ) PR % 5 PR3 3 o7
REJT, AW E A S 58 S e MLl BA B I
DL o ARSI 28 R S R 20 TR 1T J 1) s A
T T8 (Tang et al., 2014) , K I F IR sirtl [A]
PREED Mdsirel (R TEA TR S B B, IR
WEEH AT B2 5 7 G20 1Y fo 9% Ny 22 A AF 55 X
Mdsirtl JER AT T va RS, 9T T HAE R B
PERPTI LR TP BRI, 6 583 K0 sirel D RE A H:
YEFIPLE B A B 28 L,

1 HR5H%

1.1 AR5

KW Musca domestica FiR R v BB 24 BE sh Wil
GERTART RSS2 Uil e, (A S g 28 ) 5% . BCEE IR
JAHTH Escherichia coli ATCC25922 43 # (4 45 EK
Staphyloccocus aureus ATCC29213 | 14440 J5i K7 Al
HT115 15 £ M L 8 = (% 7. RNAiso Plus, M-MLV
J2 5 A SYBR Green A TaKaRa 2N 5] 7= 56, 514
B IR M 4 R A MR AT RS W SE
1.2 ZK#8 Mdsirtl R RERF 5454

i BUONCBI B4 P 58 @ SIR2 % 41 (XM_
005182577.3) & 11514 sirt-F1 Fl sirt-R1(F 1), L)
cDNA SR #EAT PCR " H§ 4G 1UE Mdsirl B:H P31
PCR 44 : 94°CTAEME 4 min; 94°C 71 30 s, 58°C
Bk 40 s, 72°CHEA 1 min, 30 PMFFF, PCR =4
SRR S, U e RIS 7 4% pMD18-T #8044, 5% 4k
KIGFT R DHS o 4L, 7 26 BH M 5 Bl e 485
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Table 1 Primer list
ElL7 IFEFI(S" -3") S &
Primers Primer sequences Use of primers
sirt-F1 CATCACCCTAATATAGTTG cDNA 7
sirt-R1 TTTTTTTATCAAGATTTAT ¢DNA cloning
dsMdsirt-F GCGAATTCAAGTCCGACCAGTAGCAT
dsMdsirt-R GCAAGCTTGAAACGCAGTCATTATCC RNA 4
dsGFP-F CGGAATTCATGGTGAGCAAGGGCGAGGA RNA interference
dsGFP-R CGCTCGAGCTTGTACAGCTCGTCCATGC
sirt-F2 AAGTCCGACCAGTAGCAT
sirt-R2 ACATCACCATCTCCCAAC
actin-F GAGAAATCCTATGAACTTCCCGACG TRI-FCR
actin-R GGATACCGCAAGATTCCATACCCAA

FIH NCBI 7££k ORF Finder A48 2 il b 152
HE , BHIE RS HE R 7 51) s FI) FH Protein BLAST 7£ NCBI
B P A AR Fe X, T SR A R sict] 2R
J¥51) il i) Clustal W #{4:E 17 2 8 L X, | MEGA6
B NJ (neighbor-joining ) 73§ REEHEAA
1.3 RBAREZEMEMALERG&

H3 M B FRTR] I 00 S0, AL HE B L 1
WA 2 WAL 3 A U AN A s 2% Gao 4§
(2015) J7 i, fif il 53 0 2 W 4l R, 43 B 3R e Wi
NEWAAR, JFUSCSE 4 M . & B MU S gl ik &
3AEYEES, PR BUR RNA, & 5 cDNA,

1.4 KEHHKEIEH

BERCR /NI — 1) 2 iy 4y W, FH KA FF 1R 4
004 2 K AR 5 8 4y IR AT 0 BE S5 ( Gao et all.,
2015) . H10.9% H: BEER /K 43 50K R #F 781 A0 4 B
ERAERBERRER 1 x10° ~ 1 x10° CFU/mL ¥ i,
PL0.9% A= FEER K AE Ry Xt B2, 40 JEk % 12 h J5 X
FEST BIFRIL RNA . DL — % 20 P VA 3 Sk e SR g 4y A
YL 3, 6, 12, 24, 48 F1 72 h HURE 43 il $2 He
RNA, &5250 S50 i s 3 MEY)FHE .

1.5 HRBLHHH{EMELEMHELE

S MW F A5 (2012) 7 %, 76 R il 42°C
CdCL, M AP M4l L, BEERUR /N EE — 5 2
Bl U T 42°C SR A AL B 1S, 30 1 60 min HX
FELZIEHAHE T 28C KM TFIRE 2 h(idh
R2 h) #i14 h(ic>k R4 h) BtAE ;30 mmol/L CdCl, 7K
AR PR R K R S b4l e, T 6, 12, 24 F
48 h e, &g sl 3 HAEY v EE o
FHEH RNA
1.6 RNA ZEER#ER

Fie i RNAiso Plus i FH 156 B 5 52 B S i )y

RNA , 28 35 JEWHEE I FL DR AG TN S B S, DN e i
JEM2 pg & RNA AR, H oligo dT f2 %% s &
cDNA .

1.7 dsRNA # S K RNAi 323§

P RPN 55 (2016) (19 J5 ¥, il % Mdsirl J
dsRNA, 15 e M I8 Mdsinel J7 5045 B 81t 51 4
dsMdsirt-F £ dsMdsirt-R (8 1), DL 0 2 #8540 &
cDNA gt 4T PCR 974 Kt 289 bp 194444
LI IR BV IS T 14440 AR, 74k DHSa J&
A, Pkt Pk v BE T I Y 98k, 15 3] 14440-
Mdsirtl TR, S BUTURLEL AL AT I HT115 Jg%
ZASYIM, 5T dsRNA 3k, 2lifk dsRNA J- 0 He
WeRE . [RIETLL dsGFP-F Al dsGFP-R 5[4 (4 1) il
# GFP 1y dsRNA {00 i

Bt W OE 5 W 0.5 ng dsRNA-Mdsirtl
(dsMdsirt1) Fi1 dsRNA-GFP ( dsGFP) 73 % 2] 52 It 2
Bedh R P, 23 A TS 12, 24 A0 48 h 5 A
qRT-PCR ;0 Mdsirtl THRCR . WA IRACR B35
1Y) dsMdsirtl SZEGZH A dsGFP X5 BR4H 4h 4% 100 3k,
PR b SCHCRE S 7 5 AT R A T /1 4 o (5 %
BRE 1 LRGSR, 73 07E 3, 6, 24 136 h Giit %K
W) R AEIE 38, £ S A R 3 AN E R
1.8 FEMSE(ROS)KEFMERT RN~ R _EE
(MDA) 2 &ilE

JEM ML) S s PO EREE DCFH-DA
HEATIE VAN, SR 28 = KA BOR 2 w36 7
SRR &, 78 488 nm PR I, 525 nm & AT
T S ARG 2 S 1) 58 55 A8 Ak, 9 S R e 248 L P
I P SR K- 5 3 5 g A A ) AR AT S I —
P (MDA ) 10 2 12t050) 65 A6 0 A A L2 L Z R 7E 532 nm
T He IO B A8 Ak, I i BT ok A A ) MDA &



12 PRSI A5 G0 Mdsire] JEDITEAN B | o IR A 63 e - 23k 1397

o S AU 3 M EYEE R
1.9 qRT-PCR #ill Mdsirtl ZERE X B M EFNA
LRk

HRAE S M Mdsirtl 3£ 5511511 qRT-PCR 7 &
519 sict-F2 Al sirt-R2, DL R R IR Y B-actin KN
S, 51 ¥) 8 actin-F F actin-R (£ 1), qRT-PCR
i Mdsirel TE588 AN R 4 & By BOA 2 1% 4 LA []
HAPRFRIL, qRT-PCR WK FR :cDNA 2.5 plL,
sirt-F2 il sirt-R 45 1. 25 pL, 2 x SYBR Premix Ex
Taq 12.5 pL, ddH,0 7.5 pL, qRT-PCR J% Jij 544
95°C A M 1 minj 95°C A8 M 20 s, 60°C3E & 10 s,
40 MR,
1.10 #HESITS5HH

FIFH 272 55315 qRT-PCR A5 0 (1) 35 4 1) AR
XfFRik . SR H] SPSS R SL e B s AT g i o
B, SEge 45 SR I = PR 22 380, 2H ) 22 ok
FHEADK 257 2220 BT Al Tukey [CAG 50 73, WG 41 LA
K Student ¢ #5547 53H7

2 #R

2.1 48 Mdsirtl WIFF 3 53

2 PCR A Jy 56 ik, 3145 K W Mdsire]
cDNA J¥51) 3 486 bp, 17541 5 2 673 bp TR T
TRCRE) T HE , 4T 19 22 KUY 41 3% 890 > 2 1R ik 5
1 NCBI 347 Protein BLAST [R] {5482, H Xt 45 B3
HH Mdsirt] 2 3E02 7 41 5 B0 Stomoxys calcitrans
SIR2 ( GenBank 5% 5 XP013114235) & 08 17 41|
— R (66% ) o Mdsint]l J§ 31 % 47 {57 1 206
BRI HE R SIRT1 25K 38, 5 e 2 g Stomonys
calcitrans 1 51 Drosophila arizonae 25 X030 H B
Sirtuins ZEE N 51 SIR2 25 44y f8 HL AT 45 i AHARLAE (]
1: A), 5WERESIR2 RN SIRT1 J¥51 (1) 2 iR 7
Bl — 3 B K 45% F1 58% o A Mdsirt] 543 H:
PRI Sirtuins 2 0 A 51 HEAT HEXT A A £ NJ
ARG KB, 45 R kI Mdsitl 5068 B R 4
Anoplophora glabripennis . 4l £ 4 ¥ Pseudomyrmex
gracilis 71 28 & S W8 Drosophila melanogaster sirtl
HEN—%, T Z M Mdsirtl J§ T SIR2 & sirtl
(KL B)
2.2 Mdsirl EARBEE M. 4 HAEHR KB
BEHTHRIE

iz ] qRT-PCR J5 % AN ) % 75 B B F 2
B2y AN [ ZH U Y Mdsirel 335K 3547 734 , 45

IR, Mdsire] 783 B 3R 3K 6 55 5, 4l BRI A
FIREBAL(EI2: A) ;Mdsirt] 12 14 g A
(1) 2238 et e ey , FLAAR R 2 I 3 L 3 12 0 ot 248 L ([
2:B), #E1x10° ~1 x10° CFU/mL [ 2 1 e i 5
FEI PN, Midsirt] 330 et I 25 SRR 0% A4 T ) ok B8 o i
B OTEANEE M T R 1 x 10° CFU/mL B, Mdsirt]l 323k
i (B 2: C) o Mdsirtl T2 BT KA AT I8
TR 4 0 ) 0 oK DR U (] s () 22 B D AR RL Py e 58
RS, SBFEH 3 h 5263k LR, 43 i A 4 R 4
EREAHF 6 h, KIHAT R 3 h ik 2 048, bl s
B mlyE Rk m TR A (K 2: D), 7
42°C B YRGB 15 min B Mdsirel FFUG 1, 76 $00%
30 min [ Mdsirtl {35 EIA B Fem(E, 1 h LU
FARIE 2 h F14 h B Mdsirel 33k 558 T % H
JEARSRE XL (B 2. E) o A[E Cd** e 5
FHEL I 24 h Geit HARTE 3 i e L BOLIR B LC,,
730 mmol/L(EAHE ARG H ) o LAILHK FE IR S g 40
AR R BB Mdsire ]l B 3R 3k 25 R B OR, B &
30 mmol/L Cd®* 4b F i} [8] 4 ZE - Mdsirel (1) 335 &
Bz Fm (E2: F)
2.3 RNAI B Mdsirtl 5348 M SR #oK F
i

W dsMdsire] 7 5§ 52 0% 2 % %) UiE 4T RNA T
P&, kb FH 24 ~48 h Mdsirtl mRNA (3635 B BT
XTHRAA(JE13: A) o K198 24 h RS 4h RabAT
Y P R S, 25 5 R Bt B[R] SE R Mdsirel -3¢
HAFIE R dsGFP X JRAT B i B AIK 1. 47 £5 (&1 3.
B) . ifii dsMdsirtl Zb38 36 h J5 Mdsirt] T34, K
By e A P B4 35 PR AR (ROS) 7K (1 32 C) AR i
AN (MDA ) 5 5 (&1 3: D) %% dsGFP

Xt BEZH 43 ) T2 1.58 i 1.59 £,
3 atig

WEL Y h A 7 4 SIR2 #: 8 | Sirtuins
(SIRT1 -7) (Guarente, 2013) , FA17E 28 0 f 5% 5%
R B 5 S gt i 2 1 HAT SIR2 S5 43,
5 HA Sirtuins 2 FUBZER ST LI, 31X 5 Ak
() 4 1% 5 1 73 5] J& T SIRT1, SIRT2, SIRT4,
SIRT6 1 SIRT7 B 51, 78/ HLBHE 2 b A R R
W8 Drosophila melanogaster [{%] Sirtuins X, 7§82 3|
SIRT1, SIRT2, SIRT4, SIRT6 #1 SIRT7, 5 ZX W 11
Sirtuins ZEHE N 51 —FEB 5 I 2L 3h 4 [A) P SIRT3
I SIRTS o A% A 58 Mdsirt 1 45 44 38 -5 At X002 H i
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MASRT1 [GAGVS PDFRS)SDGIYSRLAKDEFPN FDINYFSRDPRPFYKFAREIYPGQFKPSPCHRFI
ScSIR2 GAGVS PDFRS|SDGIYSRLAKD@PN FDIN?FSRDPRPFYKFARE]YPGQFKPSPCHRF[ 0
LeSIR2 GAGV PDFRS|SDGIYSRLAKD PE FDINYFSRDPRPFYKFAREI YPGQFKPSPCHRFI 2
BISIR2 GAGV PDFRS|SDGIYSRLAKDFPN FDINYFSRDPRPFFKFAREI YPGQFKPSPCHRFI
ZcSIR2 GAGV PDFRS|SDGIYSRLAKDFPN FDINYFSRDPRPFFKFAREI YPGQFKPSPCHRFI %
RAIR2 GAGV PDFRS|SDGI YWRLAKDFPN FDI.YFSRDPRPFFKFARB]YPGQFKPSPCHRFI 0
CeSIR2 GAGVS PDFRS|SDGIYSRLAKDFPN FDINYF?DPRPFFKFARE]YPG&FKPSPCHRFI 0
DaSIR2 GAGVS PDFRS G1YERRLABIDF PR FDINYFRSRDPRPFYKFAREI YPGEFKPSPCHRFI
MdSRTI KMLE LRNY[TQ E VAGIKNV FSTASET KYKCpA| R FAQRIPVCPRCRP 10
ScSIR2 KML E[@K LRNY[TQN L VAGIKNV FSTASECT KYKCpA RN FAQRIPVCPRCRQP W
LeSIR2 KML Efs LRNY[TQ | VAGIKNV FSTASECT DES R FAQRIPVCPRCRP M0
BISIR2 KLLEp LRNY[TQ L VAGIKNV FSTASEKT F, R| FSQRIPVC4RCRQP 1
ZeSIR2 KLLES LRNY|TQN L VAGIKNV FSTAS R| FSQRIPVCIRCRQP M
RAIR2 KLLE@ LRNY|TQ L VAGIKNV FSTAS Rp FSQRIPVCPRCRQP 1
CeSIR2 KLLERE LRNY[TQ E VAGIKNV FSTASCTKCKVKC RE FSQRIPVCPRCRP 4
DaSIR2 KMLEQ LRNY[I QN L VAGI v FSTASETKCKYKC FAQRIPVCPECRQP 1
M4SRTI NVEQ S L NGIMKPDIVFFGEGLPEEFHTVMA SDKDK L SSLKVRP 206
ScSIR2 NVEQ S L NGIMKPDIVFFGEGLPBIEFHTVMES DKDK L SSLKVRP 206
LeSIR2 NVEQ /S L NGIMKPDIVFFGEGLP@EFHTVMA SDKDK L SSLKVRP 2
BISIR2 NVEIQ S 5 NGIMKPDIVFFGEGLPEEFHTVMASDKDK L SSLKVRP 206
ZcSIR2 NVEIQ S L NGIMKPDIVFFGEGLPEEFHTVMA S DKDK L SSLKVRP 2
RAIR2 NVEIQ ] L .\'G].IKPDI\'FFGEGLPEEFHT\'M:\.DKD. L SSLKVRP 2
CeSIR2 NV $ L NGIMKPDIVFFGEGLPEEFHTVMA S DKDK L SSLKVRP 206
DSR2 NV 7] LVENGIMKPDIVFFGEGL PBEfHTVMARDKXDKCDL SSLKVRP 206
B ii MHEAIY Pseudomyrmex gracilis sirtuin-2 (XP020295782)
99 BT E T Agrilus planipennis sirtuin-2 (XP018324325) sirtuin 2
55 L 284 Drosophila melanogaster sirtuin 2 (NP650880)
99 EI2E Pan troglodytes sirtuin3 (JAA26762)
100 Iii%.uu.s musculus sirtuin-3 (NP001171275) sirtuin 3
99 A5 E B4 Zootermopsis nevadensis sirtuin-3 (KDR18595)
HJB 2 K Anoplophora glabripennis situin-1 (XP018567777)
o0 R P ‘mex gracilis sirtuin](XP020281471)
— 35 £ W B4 Drosophila melanogastersirtuin] (NP477351) sirtuin 1
89 ¥, Musca domestica sirtl (XP005182634) l
348, Rhagoletis zephyria sirtuins (XP017481369)
100 —|:$EK!3!)'( Pseudomyrmex gracilis sirtuin-5 (XP020291632) sirtuin 5
98 T/ ®¥#% Apis mellifera sirtuin-5 (XP625080)
SR Lygus hesperus sirtuin-4 (JAQ00952)
Ioo'l 2 MIR48 Drosophila melanogaster sirtuin 4 (AAF46055) sirtuin 4
43 VL Acromyrmex echinatior sirtuin-4 (EG164040)
30_|7E| $EET Agrilus planipennis sirtuin-7 (XP018334437,
100 BRI #& & Bombus terrestris sirtuin-7 (XP003399155) sirtuin 7
2 MR Drosophila melanogaster sirtuin 7 (NP651664)
100 HEAY Trachymyrmex zeteki sirtuin-6 (KYQ57531)
100 Z MR8 Drosophila melanog sirtuin 6 (NP649990)]  sirtuin 6
62_|—miﬁwk Papilio xuthus sirtuin-6 (KPJ03117)
e |
02
1 KU Mdsirt] 5 H AR 4L SIR2 (&I T 51 L X (A) LA RS TS 58 7 S A 2 (9 Ak (B)
Fig. 1 Multiple sequence alignment (A) of Mdsirtl from Musca domestica and SIR2 from other insects
and the phylogenetic tree (B) constructed based on amino acid sequences
A FET sintl g5y % Z b Mdsirt] 5 HAh Bt STIR2 £ %31 H X% Multiple alignment of Mdsirtl from M. domestica and SIR2 from other insects based

on sirtl domains. % H 3 P M GenBank % 5% 5 Origin of proteins and their GenBank accession numbers: MdASIRTI; Z W Musca domestica,
XP005182634; ScSIR2 ; Jik # g Stomoxys calcitrans, XP013114235; LeSIR2 . 4fi 4k Wi Lucilia cuprina, KNC22852; BISIR2; #fHI 52 M Bactrocera
latifrons , XP018783705 ; ZcSIR2 ; JRSLWE Zeugodacus cucurbitae, XPO11180253 ; RzSIR2 ; 3ESL5LM Rhagoletis zephyria, XP017475416; CcSIR2 : i
HE SR Ceratitis capitata, XP004531383; DaSIR2 . Sl Drosophila arizonae, XP017859852. GAGxSxxxGIPDFR, TQNID, HGS Fl CxxC-x,,-CxxC
FLF 505 J5 HEAR 78 The motifs of GAGxSxxxGIPDFR, TQNID, HGS and CxxC-x,,-CxxC are indicated with the box, respectively. B: F#f 5 HALY)

FhIET Sirtuins ZILIRITHN N SIEE R E R T M. 7 LBUEFR /R ER 1 000 K51 H B {H. Neighbor-joining phylogenetic tree based on the

amino acid sequences of sirtuins from M. domestica and other insects. Numbers on branches are bootstrap values based on 1 000 replicates.
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A B c 30
N V7770 4 a4 R Staphyloccocus aureus
T 3, e a ] X KT Escherichia coli
] a ] )
L ' - s -
I# .S Ig .S Ig .S
®E 2 % RE ® & 20 R
=¥ o = £5 o
g 1 / = |
< / < < 3] .
= / e ~ = |
0 // /7/ m Y zzz. 0l 7N
A 5 6 £ %\3(\ a\“\ \+\°\+\° \+\° \+\°
&ﬁ |3J| 2 44t 5 ‘&y
Developmental stage Tissues ‘,;,j& W e I (CFU/mL)
Concentration of bacteria
V220 &8 i ER 1§ Staphyloccocus aureus
KIGHTH Escherichia coli -
D 6-m ) herichia coli E 4 F . .
e 7w T O T
- - -
1§ 4 S i S S
& - Ry e L % =9 %
2 2’ “, s - = / = ES
5 A S It o 5 1 7
a0 G . : .
0N NZNZNZN 04 oL i 7% 7% 7% 7
0 3 6 12 24 48 72 Ky e WY PR 0 6 12 24 48
4 il ] (b Gy ;. i
AL SO T RS CACLALTHIFI()

Time post bacterial challenge Exposure time to CdCI,

Time after heat shock and recovery time

K2 Mdsinl FEZRMEAR L F OB (A) LB 2 i BUR R ZU(B) FA 550 (C - F) TR 54t
Fig. 2 Expression profiles of Mdsirt]l in different developmental stages (A), various tissues (B) and under stress (C - F)
in the 2nd instar larvae of Musca domestica

A ZWE Mdsinl FERTEARTE & B BB 1Y 335 Expression of Mdsirtl at different developmental stages of M. domestica; 1; Y Egg; 2; 1 {&4hH 1st
instar larva; 3: 2 #4441 2nd instar larva; 4 3 #3481 31d instar larva; 5 i Pupa; 6 4t Adult. B: Mdsirtl BE[RAE R MG 2 W‘ZJJEETI—]QH,/\EPE’J
ek Mdsirt] transcripts in different tissues from the 2nd instar larvae of M. domestica; 1. 4= Hi Whole body; 2. IfiLZHJ}fd Hemocyte; 3. 3 J Cuticle; 4

i Gut; 5 JEHGIAR Fat body. C. AN[R|HEEEANRE i 12 h 5 Mdsirtl F2[R A9k Relative expression level of Mdsirtl post challenge with different
concentrations of bacteria for 12 h. D Mdsirt1 3K 7E 40 B8 R0 2 184 815 AN [R)E[R] 19 22 35 Relative expression level of Mdsirtl in the 2nd instar
larvae of M. domestica at different time post bacterial challenge. E: Mdsirt]l 7£ 5210 2 154l 1 42°C #GHOAR R BFE] (15 min, 30 min 11 h) DL 28°C %
ZOREIHE] (2 h Fi14 h) FH)FIAHE Relative expression level of Mdsirtl in M. domestica under heat shock of 42°C for different time (15 min, 30 min
and 1 h) and recovery at 28°C for different time (2 h and 4 h); CK; 28°C; R2 h; 28°C /K& 2 h Recovery at 28°Cfor 2 h; R4 h; 28CYk%E 4 h
Recovery at 28°C for 4 h. F: 30 mmol/L CdCl, #illi#ZZ g 2 §4h A} [a] 5 Mdsirtl F: K A9k & Relative expression level of Mdsirtl in the 2nd
instar larvae of M. domestica exposed to 30 mmol/L CdCl, for different time. A Fl1 B [&Hi#l: F AR FHFRRERBE (P <0.05) (BARZE &40
Tukey [CHZHE) 3 C - F EIAE 1 RS RIXUR S 43 5 32m 5 X% BE2H 22 57 .35 (P < 0. 05) Rl 8.3 (P <0.01) (Student ¢ £]) . Different letters
above bars in Figs. A and B indicate significant difference (P <0.05) (ANOVA and Tukey’ s test) ; the asterisk and double asterisk in Figs. C — F above
bars indicate significant difference (P <0.05, Student’s t-test,) and extremely significant difference (P <0.01, Student’ s ¢-test,) from the blank

control group, respectively.

e SIR2 ZEAh I Ay, OF B A P a4 6% SIRTL 76 F I b 45 B8 i R SF- i A 6 T e
*zlbﬁwﬁi PAL D BRI T CxxCoxg-CxxC B B % UL v DU 5 8 25 8 A 350 AF OC (Ishikawa et al.,

, B WL SIR2 3 57 M BF F5 45 5 IR 7 1Y 2013) . ZRME Mdsirel BEPRI7E ML ANMG 3% 2 AaE DL &
GAGVSxxxGIPDFRS ,TONID UL K& HGS R)JF IR T  MeWitkrhiyfs &8, gk h 228 &, A

NAD * 454137 i (Ishikawa et al., 2013) 1R B O R s A HE 48k i L sh 9 9 D, O HL &
sirt] 7E W FL 30 W A F5 N ((Frye, 1999) | 4 BEE M RPERE o Mdsirel JE K AE Z3 0 4 AU A7 41
( Ghinis-Hozumi et al., 2011) J% (Jin et al., 2009) L) G 2 RN, I AL 3 -6 h B[R] BL

LA (Ishikawa et al., 2013) SR ) 2 Fl P BRI . [RIAE Mdsire] 75 5 it A1 5 J 019 N30
Wik, (H sinl FENTEARRHLUPRIIIRER S, A0 T WRI ANESE, Mdsirl 7E34E 30 min Al
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Fig. 3 Resistance to bacterial challenge and oxidative stress in the 2nd instar larvae of Musca domestica
after knock-down of Mdsirtl by RNAi
A TSR RNA J5 M40 R Mdsirel 5[ 23K 7047 Relative expression level of Mdsirtl in M. domestica larvae after injection with dsRNA; B: RNAi
JE AR (KB AT A& O AR 1 LRAEYY) &0 T FWE4h A T7 55 3 Survival rate of M. domestica larvae exposed to bacteria
( Escherichia coli: Staphylococcus aureus =1:1) after RNAi; C. {51 X4 RNA J5 M40 g 44 N 35 1 487K S ROS level in M. domestica larvae after
injection with dsRNA; D 1EHXU5E RNA J5 ZE a4l RPN 5 [ & & MDA content in M. domestica larvae after injection with dsRNA. ¥ 5 X%
GFP Jxf IR, 25 .3 M A Student ¢ K56 0EAT 04T, A XUR 5 R 5 % BEAH L 22 A B3 (P <0.01) . Injection with dsGFP as the control

group. Double asterisk above bars denotes extremely significant difference from the control (P <0.01, Student’s i-test).

CA** il 48 h %A T HA KR FEFLm, 2 REY
Mdsirtl 25 T LA R X 3058 A ) DR Fn 2 Ak TR
FHIIIE SN HUARSE 2 MG, R BOCE T
4 (reactive oxygen species, ROS) B, X &5 K
o R G EEAIB R LE A HUARTE R i
4 i A1 22 AL R 7 3l A5 T B2 S BOULE
ROS 7T, 51 & A B, A SCHR A E i 5w
B SIRTL ] LAREAR IR LN 7 19 25 L Bt AL, AT 52
e A PR B 2 T A 2 R T, A PN 5T IR0 7 34 ( Zheng
et al., 2017) s FRATHED Mdsirel 75 592 A Bk o) 72
kR T 5 ROS KB K, WFLshy
SIRT1 7E it FErh TR sl 1o R e a5 1
NF-kB ) %% 5 35 £ ( Yeung et al., 2004; Gilmore,
2006) , Jali/IN LG 200 Jf 14 98 S B g 5 B, JF B AR ROS
KGR T BE s ( Yang et al., 2007 ; Schug et
al., 2010; Stein et al., 2010; Yoshizaki et al., 2010;
Zhang et al., 2010) . {H 2 5 & & B, SIRTI

TENRZHEA T 3 h LI AR 25 W Ab 32 2 h J5 /)
Bl T L BR A b A2 30 1 S 2 A A E A £ B R
WOR B G 1E M, 2 5 WP & BT R AE I 2
(Aljada, 2015) ,

MO BT FTIESE T Sirtuins J&— 28457 Y
FEAr AR 7 SIR2 2 3K 5 23 1K ¥ B (Howitz
et al., 2003) .2k 1t ( Tissenbaum and Guarente, 2001 )
FER 1 754 ( Banerjee et al., 2012; Hoffmann et al.,
2013) o AR A S Gk SIRTL WHE R T
/NER 5 A (Satoh et al., 2013) (B &4 B 5f F ik
SIRT1 #15| & T 4k ( Herranz et al., 2010) , DL Bk
2 sirtl (R3FAE /N BRAFT 8 T ( Cheng et al., 20035
McBurney et al., 2003) , AT RS A HEAH
— 3,85 RNAL B Mdsirel 35 1) 7206 4y He 8 %
2N TR R AT AR AR, AT Mdsint] 1958 T 5
WEHCH A R R U B AETE BB JT 0 24 Mdsirtl F2IKREAR
it , ROS 7K F-FHi I H MDA 238 i, i W AL 4 4k
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TE A SRS , T o5 7K1 14 S8 A I SO BIL A 240
LGN A4 07 , Ak = A AR5 W i m S BUE T .
FEATTHHED Mdsirtl FAF7E AT 4535 20 i 9 S Ak ik B F
7 (Singh et al., 2017) , BA (RIHUAIRST A AL LI I
(8 A A0, AE SR Mdsirt] it 40T R SPGB A
PLH I ATERE . 8T, FATRIE R NG et R R
g sirt] FEIN P DIRERLAE T HEA
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