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(#=] i DDT fl R 08 Ke 4008, F TS RN Ran BIFIX BB, WSRO0 E 8 PCR, K
DARTR) AR BE DDT i SR AT, Ke 4N LN Ran ik RASE. IR A A0, KR 79 BE DDT #BS% T
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Analysis of Ran and DDT Resistance in Drosophila Melanogaster Kc Cells

Bo Qian,Chen Lu,Chang Chunjie,Liu Yahui,Cheng Luogen
(School of Life Sciences,Nanjing Normal University , Nanjing 210023, China)

Abstract: In this paper, the Kc cells of Drosophila melanogaster were stimulated by Dichlorodiphenyltrichloroethane
(DDT) ,we focus on the changes in the expression of Ran. Real- time fluorescence quantitative PCR was used to detect the
changes in gene expression of Ran in Ke cells under different concentrations of DDT induced stimulation. Flow cytometry
was used to detect the apoptosis rate of cells with different concentrations of DDT. The results showed that the expression of
Ran in the cells treated by 20 mg/L. DDT was the highest.At the same time,the apoptosis rate decreased obviously at this
concentration, the trend of cell apoptosis was basically consistent with the change of Ran expression.DDT can significantly
increase the expression of Ran gene in Kc cells and reduce the rate of apoptosis. In order to further verify the function of
Ran ,we carried out the overexpression and interference of Ran.The cell apoptosis was detected.The results showed that the
interference of Ran could significantly increase the rate of apoptosis. The experiment showed that Ran had a certain protec-
tive effect on the cells.Ran may be one of the genes associated with insecticide tolerance ,which provides a basis for further
analysis of the stress response and molecular toxicology of insect pests.
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DDT PIHRRA MERRARARR R, BOR 24 BBt 2 R AR DLTS e 2 — 112 ek Rl
P ROE e A - KR TR B R S AR P R [RI R A T A LA R R 25 sk L e A
R FR E R X PR B Y DDT S —7E 0 mg/L,2 mg/L~7 mg/L, 7NN/ BB AE 0.01 mg/L~
2 mg/L". Ran( GTP-binding nuclear protein Ran) , &—F/N G &AM FIF K, RIS KB, Ran 2 5
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YL B, B Ran Je= TR 5505 g 17 T 32 A e 6 R0 10T 56 F Ran 3 PG BILAE 2SR 70 9 1 8 1R
FHMLER M A DL ARG, A 55 78 L KK 01598 Ke 40X A AL SR HUFRI %) R 38/ LB o | SR FH 5K
B9 i PCR B KA [FH BE DDT 35 S RIBEA T, SEHE SR 08 ( Drosophila melanogaster) Ke 21 il P
Ran 3k 1724 s il J U4 L ORI X 28 DDT 755 T A0 T .

1 SEISHRE

1.1 RéEZHA
SER IR Ko 200 R 2R 1 R 27 A i Bk 05 e 1) e (R 28 DR AR JE ' T 28 °C K €O, Y4 MY
R ST A

1.2 FEiH

DDT #R#EE W (1 000 mg/L) ( LA 250 58 B ) , JC i 3 B B 40 B 3% 5% 3% (35 B Thermo A H])
TRIZOL &7 ( 22 [ Invitrogen 23 ) , PrimeScript® RT reagentKit ( H A< TaKaRa %% ) , Cham(Q TM SYBR®
q-PCR Master Mix( Vazyme , CHINA) , AnnexinV-FITC/PI 4 ffd 8 T~ X447 £ ( 32 [F BD Pharmingen A H]) |
MEGAscript RNAi Kit( 52 [E Invitrogen 23 ]) , HAF 34 [ 7= 40 Hr 4.

1.3 FENSFEMFEH

B TAES (HTNYE Esco AR ) 18 i 40 il 55 3246 (H1 78 2% Contherm 23 A ) , {5y 28V K W B ( H A
Hirayama 2y 7] ) , 2.0 8L ( Eppendorf A 7)) |, 3 240 HE 4 ( 5218 Becton Dickinson A H]) , -80 C HEAKIR VKFE
( 2 [# Thermo Electron 23] ) , MilliporeElix £ 7K A% ( 3£ [ Millipore 23 ] ) , 8] & . f%5 XDS1C ( H A Nikon
OSHL) SR AHSCHEA B AR T AR A R A
2 JSIih
2.1 Ran % DDT il iz
2.1.1 fmiaAERIER

TE I TC M7 B MU R A5 57 Ke 4, 5505 3 d SE e 1 77 3L, BT 28 °C G CO, 4l FRfa
YkLdh e, MR PR B SRR L MU/ NLAR R A7 , B8 A 2k B A8 v €5 R fEA T, 45 T S B0 i 1 2
ML 1107 /FLEFP 275 FLAREE IR 24 b BROR AR AL T X B0 K0, DL I SR .

2.1.2 AR #AF DDT #lig 4k 22

DAPSERAVE A5, ¥ DDT A5 WA B ™ R BEAS 2 -5 meg/L 10 mg/L.20 mg/L.40 mg/L.80 mg/L.
RIS 25 L ANFEIVREEREERY DDT /5L, X REZH FUn 2 mL £557 35, BBt 2590 3R 10 0 mg/ L. A —
NP IE R E 3 N EE L. 2SR AR EHTARITE CO, A IR AR A0 T PG5 48 h. 24>
IR TAE G ol
2.1.3 % RNA #2835 R 3%

R E A PCR 48 08 ML SEEBJE TC RNase B % [1HEM , MK HRAL 58 TRIZOL 72 42 B 41 iy
RNA, iZFAELE B & P52 . BJG ZE NanoDrop 2000 A% iR 1 A 52 Ar 2 LA RNA ¥R, 2 1% 9 Bl
BRI FEL DK S 78 TP B RNA IO4ERE. A% RNA B T oK L, 3 8 A% S 15 £ ( PrimersceriptTM RT Rea-
gents Kit Perfect Real Time ) UiBH G Bl cDNA. JZ W 25144 :37 C ,15 min;85 °C,5 s.

2.1.4 B3 E 8 PCR(qRT-PCR)

PL cDNA AM#iH , ] Primier Primer 5 3K 1% 31 Ran £ K A1 GAPDH FE K 69519, #% B8 ChamQ TM
SYBR® ¢-PCR Master Mix 17 £ 1 A9 UEIH 372 A0 AT 40  ARVEAERE IR EE R AT, KSRl S7 BEAR 3 1K
FA AR R 27k o
2.2 E[MA Ran RiEKFE3F Ke 4R HTIER 20
2.2.1 Ran %Ry KA

ARG E A MR N RS, 51191 Ran JE K ORF 514, LA Ke 4000H9 ¢DNA AR AREFT PCR
IV . FRHF Ran B9 PCR Zi4L7= %) Fl pIB/ V5-his 268 IA T T35 1, st Fe sk gk, SR 5 Pk
PEERE , 5 X 58 42 IE A B RORE A ) 25 O B . S5 S5 B R oS AL, AR A Al 5 3k 80% ~ 90%
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B, # #8 X-tremeGENE HP DNA % YL Ui B 575 e AN BRI TR A0S TAE & h 58 il
2.2.2 Ran AR TIL

Wit dsRNA A BT 5 1 919F HA B Ran W 4a15 X751, PCR T8 ™= P 2 B Nepi e L vk alifh  JE A
750 v B LU I 3F BLELXTF 81, iR G i PCR B W38 a3 %8 i J5 vl DAE AR SR 2E4T dsRNA # S fi 5
Bz , ¥ B MEGAscript RNAi Kit D63 284 i dsRNA. 55 3500 TS FL AR o, 77 40 i Gl 4 234 80% ~ 90%
i}, #% B8 EndoFectinTM-Max Ui BH 545 Yy, 38 BR 470 v TAE & H 58 Bk
2.3 Western Blot

FEAMFE AL AL S 2 mL B0 T R —20 05 B s M2 (4R U0 S $2 U . SDS-PAGE 43
BG4 2] PVDF B FiET WB 40#T, BLACL SR B 228 SOk 12 ] #4F.
2.4 HRUATREN

KA Annexin-V/PL XA AN T2, $ IR EE 5x10° 40 i 84— 6 FLAL, 24 h J5 B IR [
e BE Y DDT H LA A 48 h. W Bk BT A 40, PBS Wk 2 ¥k, #5218 AnnexinV-FITC/PI 40 M0 8 T X LR 571
UL BB A TEAE 1 h LAY & T A0 A SRS I 40 e A 7
2.5 Gt

K SPSS 20 #AFHEATEIE AT LA RS =D T 3 W, SR R 22508 (ANOVA) 3k 43
Fras RIS R L. 4RI 25 573 Turkey K250, * 183 P<0.05.

3 g5
3.1 PCR &7 DDT K& Ran HIRIEE

KH qPCR K 2 8% T A [E5f 5 DDT(0 mg/L % 80 mg/L)
NPT Ran FE8KF 25 WNE 1 iR, FES AL BT, 3k
AR W ARG HLREE 245500 5 AN 5, Ran 1 3R35 7K
AW LTl e A 20 me/L ARBRE Ran RO IA R H

w L
T

Ran3t R Fik K
(Y]

BURRAR, s BR300 A%, 25 2R W], AR EZ 1 DDT X Ran L

ROV B L. SRR | Ran 7] ELEA HLAL 2% Hu ) it

PHIETE A R R R . 070 5 10 20 40 80
3.2 @RETRHOAE DDTHK/(mg/L)

TG A A I 5 AR R E DDT LB F Ke ZAffgJd - B SEMREESRN Ran RAAF
AR 2 B, B 2GR BRI, A g 1o R Tt The expressions of Ram ke el
i, ok BRI R T AN I 1 5 7 20 me/LL AR IRAH , 41 A freated with BOT
TRV 3 AR, D56 A0 I ) A L 3 T ek, DRI E TGV 3 T G 2% th 30 R 1 P A
W Ran (193335 /K F-RE 5 M 40 % DDT (9752 A
3.3 Ran RixKF5 Ke AT Z 45

N T i —HUFSE Ran 75 DDT i 52 F IAE R, FATT% Ke i dE471d T3R8 T4, F Western Blot #:il
i FEEF AR, I 3A AL, Ran 33 FK8 TR, Ran 195K T R A4 T W28 00. A 40
KA [ A AR 9 P T, 25 2], T2 RE B35 MR AN XS DDT RO 321k | i Ran 18 3534 0 fil 1 2%
SRR AN O T2 (P 3B.3C) . 25401 1 RIEL 2, HEIZE DDT i B, 40 T3¢ 10 T IR B Ran 357K
VAR T, B Ran 25K P M9 FF 5, Ke AN 32 AR B IRES 00 RE 11 N30, %45 R — %W, Ran 55
DDT [ 254 B IE BX.

4 RE5H®

F 20 TH28 LSk | 2 3 R | 8 A 2 P o T P S A U, 2R R PO BT SO A B T Kot
A 2 ST FERL R B9 GR , B2 By A AR S B36. RIS 2600, Ran 7626 671 3y
THE T, IR RAHE Y SRR S RIS R T Ran ZEVEFLEN YRR N
— g LA , GIEH AR FERE A 2 B9 Fe k34 1. Chatterjee M 55 AT &% B8 Ran 145 4L
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Fig. 2 Pesticides sensitivity analysis of the apoptosis in DDT
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Fig. 3 The effect of overexpression of Ran or RanRNAIi on cell tolerance

AHIFEE LR qRT-PCR 2087, A B Ran F3A7KF-5 DDT Z [EA7 75N I 2R, 1 -5 5 1504 T 1)
WFFEL AL, — 2R W] Ran J2&32 4% HURI 5 S RO FE TN X W TR AR T AT LSS A% HUFR) A9 4 FH LB A
PR HUAR AT L 2EE T WS HEA. 2T Ran JE 75 JE 2% HUR| I 52 1 915 00 26 v 1) S B R 5 LA S An T fk e
WU RON, , 5 B — 2D BB SEIESE. ADFFEEE RAESE Ran XF Ke AEAT — & MR, 245 B i fy
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