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Induction of the Cytotoxicity and the Relative Genes Expression
Response of Deltamethrin in Drosophila Kc cells

Jiao Dongxu,Li Na,Cheng Chen,Ge Chunnan,Cheng Luogen
(School of Life Sciences,Nanjing Normal University, Nanjing 210023, China)

Abstract : Deltamethrin( DM ) is a kind of nerve agent,and commonly used in controlling crop pests,because of the high
efficacy, low toxicity. Widespread and improper use of DM induced insect resistance ,but the resistance mechanism is not
clear at present. Cytotoxicity analysis reveals that the cells proliferation, cellular morphology and cells viability have
significant changes under DM stress. Too Low or too high concentration of DM could obviously inhibit the activity of
cells. Under 15 ppm treatment, cell activity was higher. Real-time quantitative PCR and western-blotting analysis
demonstrated that the genes associated with oxidative stress and immune responses were induced sharply under DM
stress. Our research focuses on the cytotoxicity and gene differential expression, these results can provide basis for the
study of molecular toxicology and mechanism of deltamethrin resistance.
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SRR, 45 R BG5S MR A0 025 P B AR SR R B 22 Ak

e B W2 M 5 et B R ek 22 ) LA AR DG AR ORI s 25 B sl oy i 1 380
W7, HETT 5 S S 2 ) R S T B, JHG e G 5 X DG B A% e ) AR DR B o4 i 2P E 2 i
TE A R a0 T BRI SR KO- AR Ak FE R MR N CYPODT Jk PR 1k 3R 36 S SO 40 e 45 TR ) i 24
P AE K 2 AR R, 3T IR U T URE BT S M o R I 2 A R OB 2388 3 20 P B IR R 1 %
M. 25 SRR GRS R T e S Na 38 T8 1 3 AN PE R 61 3k — 20 SEoRA G HT e B VA 11 7] g
AR AL SR AIF T 1 H AL

Ko 21 J1fd 2% 2 MR MBI 58 b 7 2 T 7 A9 B A 1 7 B U 2R SR IR AT S840 P B AL A 1 AR
TYARL, AT LR Ke AN IR GE, AT S AE IR U BRIME T, SRIB AN A A0 R4k JE 252200 B
PABARSCHE N ik (9284, IRl mRNA 7RSS E it PCR HMIER FKF- I S B BN o A Xt o S A AL ik
JEISSE AN B B S ST ) JEE DAL AT AR U AN 3, Sy B T PERLBRIF T TR By it AR 3R U L T i A

1 AR5k

1.1 ##
1.1.1 &7

TRES G (L0 =98% ) [ A 25058 BT, LA H LA ( DMSO) ¥ ## ,0. 2 wm JEMR I 0 | 4 ik
F£4 100 ppm R , T DMSO i BEak 6 M BEAEFE .5 ppm, 10 ppm, 15 ppm,20 ppm,30 ppm,50 ppm
£ TC LG B U4 M 85 57 56 (SH30278. 02) 4 H Thermo A= 4 /3 w ; CCK -8 35 &4 H Dojindo 23 HJ ;
TRIZOL X504 E Invitrogen /A 7 ; PrimeScript® RT reagent Kit F11 SYBRGreen [ W4 [ Takara 23 ) ;514 -
TR TR AT BR A B A B BCA 2 e i U0 &0 A LS A= 047 FR 2 B, Anti-NOS Fl Anti-SOD
DL R A AL bR T AR TG Y04 I abcam /A H], Ultra ECL I 8 3050 &0 B W VTAT N R E D1 f
BN 7] R R 2T 4 R I (NC ) W [ S5 Millipore 23 7. HoA A BR300 13 W24 4 20 M 4 3550 R0 i AR RS, 40
MIARARIGE T AR I 4% 5 1A T
1.1.2 @k

S Ko 20 7R ma R A A B 4 0 5% e 6 42 Vg OB R BT BB, 7T €O, ,28 °C 4l M 355 524 v 35
I, VAN MR R 20, 20T A5 R X ST B A 0l 5 AU M 8. 5 57 5 Sy T LT S A 0 3 o, g
3d~4dEH—IK.
1.2 Fi&
1.2.1 @it RIzk

FHIC I3 Bt 40 Mo 5 37 S R 0 SRR 20 e, AP 3 d ~ 4 d B — k. AR A b, Je W 5 b i B 3R 3,
SR I NIN AT Bk 1 7 35 S S AR e T, S i AT OGT 200 A 1 A RT3, 60 21 Dl B (1% SRS e 200 i 5 4 BT
SRIG BN 6 em BEFR ML Ak S 35, Fraiil AR KARE I , EHB 85 5758 1 Ke 20 il B 40 B,
PL 1x10* 4~/100 pL/fLIEFRDT 96 LAk, T 28 °CJC CO, Z4BMIIEFeA 1537 24 b, i 40 o ik T B0 3.
1.2.2 BSRHPEHFRBEIE

FHZ H L AR ( DMSO ) 4 V6L 55044 B B1 VO 8 1l — 2R 8 I VR JE 466 %2 (5 ppm, 10 ppm, 15 ppm,20 ppm,
30 ppm,50 ppm). iR 96 FLARAIANMIAE 28 CHEFE 24 h J5 430 2 WL — RIS R B ) IR S A6 e | B
AEPYIIRBEL B 3 AL, 25 X IR IRBE 3 AN AL (RN 100w B4 338 ) . 2 J a7 i 28 40 i 1% 57 4
AR A SR T 359 24 h
1.2.3 BlEZMET el S E LA

T2 TR AN L AE DM e d5e & WA B B4, 3 2o {5 8 I8 B0 v s T U258 81 4 e 1) B 2
RFIE B A ARG, SR A0 A5 4 T 440 R 35 %) s P e ORI . PR E 22 DM 375 5 40 L 3.5 P 1 v 1 Ak L 4 e
TEMEE WA T (B8 10x P58 20%) WAL AL BE 24 h J5 4088 FIE S RRAE AR L.
1.2.4  fmpesrAin

Iz 24 w5, BFLINA 10 pL CCK-8 i3] ( Dojindo, Japan) ,28 CH¥H 4 h o 7E R A6 4% FL Y
MM, P B 450 nm; 5 %5 BRALAH L, R 2028 203 H 3 4 B AR X A7 15 %

MG J1(% )= [ACINZY) -A(ZH) 1/[ACAINZS) -A(Z ) ]x100% .
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U ACIZE) « FUA 410K COK-8 R ZG Il LI s A (25 1) « LA BEFR LN CCK-8 Wi
WEAT AL FLAOEIERE s ACRINZS ) - FAT AR COK-8 NI EAT 25 ) A W AL RO
1.2.5 B AH B FmAeta %A B mRNA Rk 289 LA

K RIGANNL 7> D S Y RS HAZL, SR LAY BE 15 ppm FYISLTRAG TR A BRAN A, Xof HE AN iR o 4
BT 2 T SV A DMSO A0 FRAT , HEAY RS20 4. 53 4 P38 1 4 5L 008 240 /S T 52 60 44 6 445 il DMSO {2
s O IR
1.2.5.1 40 % RNA £

Wt 3 1AM RS R B R 4 °C (8 000 +/min B0 2 min, F 3. 14 107 AIHHAIA 1 mL ~2
i, 8 Trizol, FES e R 2 SLOKIM FL SO WULGE SRS S min  JIA 200 L. 50035, HUI IR, %
SRS min, DRI LTS EERS B0 — BB O AR BRI, IR A5 8 10 min,4 °C .13 000 1/min
B0 15 min, 37 B3 A 1 mL # DEPC /KIEPEUURE 4 °C (13 000 r/min B5.0 5 min, 37 B3, THDUE 5T
JEHEA DEPC /K H1 2 RNA S8R U BRI LUK AGIN LAt A e e
1.2.5.2 SLE % K% & PCR Al 2 B mRNA £A &6 % 1t

188 Primerseript™ RT reagents kit(TaKaRa , Japan ) #fEBEVIHET cDNA 55— £, BVIRR LT .

1) A
5xPrimerscript™ buffer 2 pL
Primerscript™ RT enzyme Mix I 0.5 pL
Oligo dT primer 0.5 pL
Random 6 mers 0.5 pL
Total RNA 500 ng
RNAase free H,0 mZE 10 wL

S S N 45 237 °C 15 min,85 °C 5 s.

FIFHA LAY cDNA JAsidi , DL 18S rRNA N S hrifE 5L, iR 4 FlyBase o O A 19 R B 3L K ¥ 51,
Primer Primer 5.00 ¥ iT31& i B R AN 2 IR 0519, 520986 1 PCR AR R R 25 pL, #3 9E
SYBRGreen 1 {5 &5 Ut Bl 34 20 BREATHRAE | o DRIESS SR T S | 02 5050 3 1K,

HO-1 NOS . PGRP-LD . 18S rRNA FRPE:2E m a1 e sl an T .

No Gene Forward primer Reverse primer

1 Nitric oxide synthase( Nos) TTTGGACGCGCCTTATCGAA TGTTAGACTCACCTGTGCATTGA
2 Heme oxygenase-1( HO-1) ATGTCAGCGAGCGAAGAAAC GTCATCAGAAAGGGCAAGTG
3 Peptidoglycan recognition protein LD( PGRP-LD) GCTGCCCTACAACTTTCT CCATCACCAACGAGTCTATT
4 18S rRNA CGGCTACCACATCTAAGGAA GCTGGAATTACCGCGGCT

1.2.6 SJRFPESI AR E O REZTH T

R T M TR A R E T AR DG HE RIS B AR AR IE O, 1T LR Western blotting 5246
1.2.6.1 & &% i 0y 32 BOfn ) &

HRHE SR R BGR ) & LB 35 F R TR 20 BN 15 ppm AL FE  DMSO Ak B 0 A i &b 38 4 1E 5 SR e 240
Ji bR R 5T, BT A R R 1 B R VR AR UK AT, SRS T BCA 2 5 J7 VA 4 o 2 11 B AR 2. B 20
ng ~ 100 pg B EEE T, A IR FR Y 2x 85 1 FAEGE vhif, T /K Th &0 5 min (65 IR 288 11 A8 1, e
4545 SDS) ,#RJE 6 000 r/min B0 2 min, B EEREHL
1.2.6.2 Western blotting 44

FH R BEL F A IR EPS—-300 Xf 2K FA#E1T SDS-PAGE HLIK , 0B IE N 12% , W4 M 4% . FLIK 5
BB i B ARG FLFEEN R NC BB |, #5525 Western blotting £ PH ¥ 55 1R 4R % , BUF NC I, TBS %0 B
YEIR4 5% IR AW 2 IREAT 1 h, TBST 3% 3 ¥KJ5 5 Anti-SOD, Anti-NOS(NOS 1:1 000,Sod-1 1:1000) £
Pr4 CMFF LR, K H TBST 50 3 K, SHUR T ALY BR I P4 1gG(1:5 000) %5 1h, 5 /5 TBST PEAK
3 K. F% Ultra ECL GRS AU, SRt A7 i 6 Sy, 7ERE & N B GATIIRL 1 Image J software 23 B B A EE
{8, I TGEI 27504 & SE U A 2 A 2RA /KT F 5 0T BEA R 2 1 P 3RO I LU IE .
1.2.7 %t ot

KT SPSS 12.0 Bt A7 0 FH B KL 5 22 43 e /N i 3 229643
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2 g 500r

2.1 REWEFSFHEBESHEN

TEH ML SR, A RS RAF, A0 35— 350 HED 5K, O Ak T I EEIRZS (P 1 () ). R
HIMRAL BER MG Ke 2 24 h (R AL ARMOE A5 5 IE W Ke Z0MUAH HEICH] AR Ak (5 40 it 2 12 o HR 201 11
15 VAR TS A FER S A4 e A WA Sl O SRR S (BT 1 () ), S B 1%, N A i D Al Dk 20>, T 0 D
A A B, 22 5O AT SR AR I .

E1 REAFHEHFSHRE Ke ARNEEBMBESHFETE
Fig.1 Morphological changes in Kc cells induced by DM observed by inverted phase contrast microscope
(a) IEH Ke AHMUEZ /W, BFUE , REDEH. (b)15 ppm ALFE S 4MUES B, A7 945 (A) , IHi(B)  ZRIREIAOLHT (C).
(a) The morphology of normal Drosophila Ke cells:small, round cells and smooth edge. (b) After 15 ppm DM treatment we observed the
distinct morphological features,such as shrinkage( A) and blebbing(B) ,the edge was not smooth(C).

2.2 REAWEFSHERIENZN

HMITENE T A B, 75 5 ppm ~ 50 ppm DM A& 1 [l P 240 MO 385 1 e R 8 W AR HE BT, DA
BRI A B2 1) DML AR RE B S 00 A ML 335 7, O LA ok BE AR (151 2) . 7 15 ppm AR BRZR I IR, 290 0 155 1
BB K- | BEE A 24 e JEE 08 s 0 % ) 2 R K.
2.3 REFEFSEERRZEIENZN

ZATRIMEZ ) DM AL BRI, IR A S RNA AT 3R A DRGNS8 B (1 3) o RNA
PSR I cDNA #EAT SN0 2 I , 45 SR AW — R W RE A DM 75 S SR 40 i P4 1L 21 30 4l ( HO-1)
) mRNA 3R B2 FIE, Hoh 15 ppm kB2 AR SRS A A0 T 38 7K P45 B S5 350 00 200 0 2 P A D) 45 2R —
LU T 15 ppm ATVE N IE G AOAL B . SISO E AR R, 15 ppm ¥ EE b BRS 20 P A9
—EALR G (NOS) MM H (PGRP-LD) Y mRNA YR IK W B T 2 LR (5] 4) Xl
PRk i S AL R A S ) RS AL SR TE A K.

= 120%
2
§ 100%
B 80%
S 18S
T 60%
= 28S
= 40%
&
Z 20%
3 0 ! ! ! ! ! ) KC DMSO 15
0 5 10 15 20 30 50
Concentration of DM (ppm) 3 H RNA B9 1%320S 5B R i ik
B2 CCK-8 k&>t S Era Fig.3 The total RNA to electrophoresis on a 1% agarose gel
Fig.2 Cytotoxicity assay using CCK-8 kit 3 pg HYE RNA 1% MO SR ME R4 7 v Tk A Ak &
FH— IR BERR L ST G TR AL SR MR I 24 b SR DA M B e 00 S s MG I B A e e .
AOAFETE . LI TR 3 K. 3 pg of the total RNA to electrophoresis on a 1% agarose gel
Drosophila Ke cells were treated with DM for 24 h and measured the and then stained with ethidium bromide to determine the relative
viability after treatment. The same experiment was done for three times. intensities and the integrity.
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m o[ O i v Owm
;i 4l x O DML F4 ﬂg \ O 15 ppm 3
= L *

< = 2

z ~ <=

e .

g | s

z 'l E

T 0
5 10 15 20 30 50 PGRP-LD NOS
(A) DMAN[F] ¥ B b 3240 e/ (ppm) (B)

B4 REFEIFSRIE Ke AMEE mRNA PIREEETN
Fig.4 mRNA expression changes of Drosophila Kc cells induced by DM
(A) AR R BE TR AG TR AL FR/S HO—-1 mRNA Rk 19754k ; (B) 15 ppm MRS PGRP-LD Al NOS mRNA ik 97454k,
(A)HO-1 mRNA expression changes after different concentrations of DM treatment. ( B) PGRP-LD, NOS mRNA expression changes
under 15 ppm DM stresses.

2.4 REHEASEARFAENTL
Western blotting Z5HL 077 £ 15 ppm fOTATERILE T, 20 PG AL UL AL Sod) FI— AL AL A
(Nos) IOFRIA L FIA(1#1 5) X 2 FHAE 2 SR AL IR L, S A 5% EL S

GAPDH GAPDH
Kc DMSO 15ppm Kc DMSO 15ppm

mm

Sod Nos

S oum
401 O 15 ppm :|k'
35F

i

) 3.0
251 T
20F
1.5rF
1.0r
0.5

0

AR

Sod Nos

5 REHESTESEEREREQKENRIE
Fig.5 Western blotting analysis of differential gene expression at the protein level
(A) FIRIr T 14 18 kDa [ ALY B AL BRI ENIE 7 M 5 (B) R 70144 155 kDa B — 4L RS BEIN BTG 047 12
ARAAL AL (Ke) FIFE R (DMSO) AL FRAHFE A X HEZH , GAPDH fE NN 2.
( A) Representative immunoblot of Sod, which has a molecular weight of 18 kDa. ( B) Representative immunoblot of Nos, molecular

weight of 155 kDa. K¢ and DMSO were seen as control. Western blot for GAPDH , a cytoplasmic marker,was used to internal control.

3 e

FE ) A O TR A R 300 A M A AL, O PR 74 245 2 75 LA 9 35 9 R 0 40 i
AR, S5 AT R R 2 R — e 3 L4 P Ak B 3 TP 5 72 0, Y54 T SR 2 B
AT ) 5 S BB A M, A 25 2 0 A, T 2 M 4 4 40 W B B ) R

L4 T X 0S8 D 0T Rl B 2 K R 7 0 TR R 22 — | 2 M2 SR A 1 3
QA AT T R R S I 0 S B . AL 1 RS e B B th 10 A i 3.

LT 25 T4 12 Al T T A S 22 55 40 52 SR b 5 38 14 AL R 19 47 24 1 3% )
S 5 A PR 22 5852 S 2 e (0 P Bl 43 T e 200 L K, M T 5 200 L £ 13 D

HUR COK—8 B3] £ A1 FE PRI S SR R 7E 15 ppm Y BE AR T 41LTE LA 10 ppm ) 5
WUHEN 15 ppm b BEE DM 755 T — R 51 5254 (A 6 B0 5 PR 0 26 18 , 31E T 23 305 2% O AR LR, ke
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AR AR U P A4 8 U Pl I A R BRI BB AR K S TR AT] & B AN I R IR A T 1
Jolp3EL T HE BTG 5 A RS  RT-gPCR 2530 B /R 2 R[]k FE AL B HO-1 .NOS . PGRP-LD mRNA {1k
w3 i, Western blotting 73 T 25 5 . /R Sod I Nos ) 3¢ ik =t 8 & 1. 140 & ¥ ( Heme
Oxygenase , HO ) J& {1k 1L 21 28 7E 1A PN S8 Ak R38 At 1o PRk I, 24 49 1200 28 AP Aty , LA S Ak o i b LA B
PRI 8 A AL A — AR A B 2222 5 4 N 14 1 SR A S s R, G B T30 T A 3 7
I3 P A DR 20 B 6 52 S A ISR B o AUk S B, ZEAMIRAL & W AR R DR B DLAA e 52 ok S A B £
Ve & 1 25 BRI RN 8 (A (PGRP-LD ) 122 540 N A 58 S0 IR BIANEAL A9, 1
S AN P ) S 15 5 Sl BRI AN AR 2R L R RSN R Il AT HO-1 \NOS 1 SOD [ A ik,
(B T R 1 Mol 3 1 e ] 5 BB 3 IS O, 3 T AR fef 2 S PR - S P S8 A SOy SR AR 45 5, JR 3l HO-1
SESEPRY R R IR | B 2O AR A IS RN FE A — ZR G A AR R i 3 A HRGR A AR P 1 A
Rafige , ful7 B SRR 23S SRR ) SRR MR AR, Pl s mT DA, B M B 245 M P R A v 481 107 98 S oy 028 S 1 45 %2
FPAIL i i3 F] 238 H A P ok S0, BAR I LHIA Ff 5 St — 5T

ARSI LA Ke A AL AR AR M) R i i B PR 20 & 2P0 LU BTE A, A LA ot 5 i B
Bt e, Ao 5 2 ORISR DG Y B R R M AR SC T REAR A 1 PR B W] Pz U R e 52 45 Ay
Hopt B i brrE s 3 B S TR KT EAIRSE IR U AE TR X B2 HL % AR K B 40 RG240 e 1Y 7
PEVE R, 2 2 e 2 1 1R 5040 T B 175 200 M 2 1 R ) -5 2% RRACIB AR G ) i RO AR BT AN T, s
SRR R GRTE AR IN B8 1 A A% HOR B A T 5 0y IR R PR Y S B R HE— 20 B B R ORI BTG g T
BUH AN, BTG PRGN 5 A SR AL 1B AR AR | B H 2 1 38 2 SORNEAE 1 2B i FH A 8.
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