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Abstract: [ Aim] The brown planthopper, Nilaparvata lugens, is one of the most destructive pests of
rice. This study aims to investigate the relationship between acetylcholinesterase ( AChE ) and the
apoptosis in midgut cells of N. lugens induced by host rice resistance. [ Methods] Primary cells were
isolated from the midgut of the 4th instar nymph ( biotype 1 ) of N. lugens. The first-generation
subculture cells were treated with juice from rice seedlings with different resistance levels. Subcellular

localization and expression of AChE were detected by using cell immunohistochemistry and real-time
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fluorescence quantitative PCR techniques, respectively. [ Results] No green fluorescent signals
representing apoptotic nuclei were detected in the untreated control cells, but these cells exhibited few
signals in immunohistochemistry reaction, suggesting a basal expression level of AChE within the cells.
The cells treated with the juice from seedlings of the susceptible rice variety TN1 and two resistant rice
varieties BS and TKM-6 displayed apoptosis with the apoptotic rate of 8% , 65% and 85% , respectively.
Immunohistochemistry reaction revealed that all apoptotic cells showed stronger signals representing
overexpression and accumulation of AChE in the cytoplasm. AChE assembled around the nuclei instead of
shifting to apoptotic bodies in the late apoptotic stage. The data from real-time fluorescence quantitative
PCR showed 29. 9-, 18. 4- and 8-fold over-expression of AChE in cells treated with the juice from
seedlings of TKM-6, B5 and TN1, compared with that in the control cells, which was consistent with the
results from the immunohistochemistry detection. [ Conclusion] The results confirm that host rice
resistance is positively correlated with apoptosis in midgut cells of N. lugens, and AChE is overexpressed
in apoptotic cells. These findings provide some valuable information for understanding the interaction
mechanism of N. [ugens and host rice, promoting breeding of novel resistant rice varieties and developing

effective control strategies.

Key words: Nilaparvata lugens; acetylcholinesterase ( AChE); midgut apoptosis; cell immunohistochemistry ;

real-time fluorescence quantitative PCR

#5 K&\ Nilaparvata lugens J&>}-3# H ( Hemiptera )
“REB} (Delphacidae ) , 2 3% [ | 7 78 X4 32 2
IKFEFE R Z — 1 RERY SR A AR A TE R AR
ISk AL LS B B 3T v SR § - o
ZER IR A, I R SRR M A B e ZE T BB
AR A EJR R RN, 2 HRH T E R, S
] B — B AR B I AR, B
M A CEIB 1 AR T
K9 RS 995 19 & 4= ( Rubia-Sanchez et al., 1999)
PRI, 4 A P 8] DR MEASE K A I 2 7™ B 532 Wi 7K A
R, R R TERTA T, BR TR IBGE &
AL BFE KL RS it S , B2 AA R0 5 25
JEALFBTE EACHH A2 A 2 it T o iy ok 1™
G R TR S R T g A SRS
IR DL AR B R 25 B 5 o — 7 2 S 3 2l
PERE REUR IR I LR, Al B 45 A 1%
R FH[R1E & S 4E 50 HU KRB it A, fHLAE R mE
HVEAE B AR B 38 T A A, X —E R b
JSCATC P 7K R 0 4 T A0 32 2 i 29 (Yang et al.,
2011) o maox) 4 € ECEL Al A W 2 9 BIE SR, AT LA
FORA R ME R AR BRI R B R

Z, T8¢ AH % 156 i ( acetylcholinesterase, AChE ) E.
AR SR BEFN S IR 975 M, 2 Sh W IR N 4L S b
18— SCBEE G , HL28 ML T RE S PR UK i i 2234 5T &
AT , DR 25 AR RN IR A% . IEAh,
AChE fyE£e Iy BE AL 45 2 5 4N M 1) % & AR,

fE 20 kK B M2 4 (Behra er al., 2002) , L
N2 ST 33 72 (Zhang et al., 2002; Xie et al.,
2011) o Jpeilt, IAA LI E RIBETE N BLOUESE, TR0
AT, AChE 15 JeHk AZHMIA , S YRR A T
SFALNERZ TR T ( DNase ) T & 4E FH (Du et al., 2015)
AChE 745 Ca®* -Mg* " (/L] pH 4504 1, BEAE D) B
#&1) dsDNA., s BB T FOJE T AR P Y G (o 44
DNA, %6 AN 32 caspase i) il 57 £ 52 0, DAL T 2
CAD ( caspase-activated DNase ) I EndoG( endonuclease
G) AU E T (Du et al., 2015)

TEE Hrp FATT B W% 56T ACKE,, ANUE Ry
S it A7 ) 1) LA B , 1T H AChE JE: PR (1% 58
AR IR RE S R IR 2 —, 5F
HAFTLG IR BB AN AT 73 (Wu et al., 20105 ARIEHE
&, 2014) R S AU TR AT 4r . T
HLURM RIS /KR BAE Y B S, JIESE AChE 2
S inAn i Co R AT DATERS R EL S KA Y P )
A BTHAKFERT A AP L DL A R EU R Ia
Jr T2 R R — A M EN S HFE R

it ASBETE AT HUK A TNT 4 UK RS BS
TKM-6 %) 5 {13 539 Ak A% & s A m 1 4 A, ezl
AP T3, FF R BT T AChE 7E 8 140 g v
(P Sy & S R A &1 Vi OV S R DR VA YN ESE: ] )
FHTRRFR . IITES R NPE—2L T AChE 1E4E K
S5 KAE EAE R R DIRE MO KT ACKE 1 B ¥
R BE 1 — € Y BER
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L1 s

L1.1 # Cal: 5 Cal (R8T ) wihs e i X
DRADCAF B G, CTEA LR = ES MR 2
I FRAE R UK R A G 15 (TND) AfAR F, K
FEEE TR A R O 25 £ 2°C AR 2 O 80% , Ot
JE ) 16L: 8D, Y658 & 4 000 Ix,

1.1.2 ffoK e B UK RS (TND) B3 T HOK RS
(TKM-6 F1 BS ) F -3kt T 37°C R MM, i K
23 ~4 em BB, HIE) T OVBCE 97850, ARk
Fio3 AIWCEE 10 g B, OB /K sk 144, KR 19 BF
PRHEAT O, KA D A b i 5198 IR T 1.5
mL EP {4, i} EX-CELL 420 [ Ht 41 g JC if v 55
FRIERRE 10 A

1.1.3 {7 EX-CELL 420 B2 Ht 2 Jfd JC 1l 35 55 7 Ak
A Sigma-Aldrich ( Sigma-Aldrich, St. Louis, MO,
USA) 7=t R A L KRR R R MR R Y
& Life Technologies Corporation( Carlsbad, CA, USA)
7 B3 H AR BE 1pYE K (homopteran physiological
solution, HPS) & Li £ (2015) B, FHVEME P .
178 mmol/L. NaCl, 4. 3 mmol/L KCI, 4. 3 mmol/L
CaCl, ,3.8 mmol/L NaHCO,,0.5% Jk k%% ,0.01%
THRERMO0.01% Him R . Sy diibian & SABC RY
FHRI(SA1022) (45 K EL AChE FLsgBEHTAR (TTH]) |
DAB & (a0 & (AR1022 ) 24 2 s -84 ) T
FEH PR\ 7] ( Boster Bioengineering Co., Ltd., #i%)
T2 0 s A AKE (hematoxylin) 448} Hoechst33342  $1i%¢
DR EL W (PO126) | Ho g e 4 [8] 7 W ( PO09S ) |
B PEGL AP (PO106 ) — 8% TUNEL 4l Jfd i -
Fri G0 & (C1088 ) | 200 Jifd I T 55 SR AL A I 3 79)
(C1056) #4238 = K A4 ¥ 4 R 24 7] ( Beyotime
Biotechnology , YL.75) 7 il ; PrimeScript'™ RT Reagent
Kit with gDNA Eraser ( AK2701) 549 T3 (K
i%#) A PR/ 7] ( TaKaRa Biomedical Technology Co.,
Ltd, K i%E) P& & 4> 80 ( dispase 11, neutral
protease, grade 1 ) 2 % [% 2% w] ( Roche Applied
Science, Mannheim, Germany) =,

1.1. 4 2% 40085 ™ (40 pm cell strainer )
(Falcon, Franklin Lakes, NJ, USA) ;Nano Drop 2000
® 4y 96 ¢ B if ( Thermo, Wilmington, USA );
OLYMPUS BX51 #%¢ )% & 7 %5 ( Olympus, Tokyo,
Japan) ; CFX Connect Real-Time System ¢ ) 7€ i

PCR {¥ ( BIO-RAD, Hercules, CA, UAS),
1.2 B ERBHEEARMEIL

PEI 40 Sk 4 @ RRE BUYLER 6 h LIHE=S I AL
EAZY), I 1% NaClO; /) 70% ZEeizif 1 min,
WS TR K gk 5 Uk, 2 A BB R /IO i i1
e R A IE , 25 BR i SR ER 23 (93 S — A
WV , 73— Rz 1 IR AR AL ) K v i 5 TR Y
73, RN T iR o B TS LR IR A 0. 001 %
NaClO; {1 HPS ZZrift Uk 1 min, #RIK 283 7S LR
£ 6 4NE HPS P rO 4 5 5= FLI UE 1 O, DR
T RE 2 B L2 M S S s e o T DRI R
F 1.5 mL Eppendorf (EP) %, F] HEPES-buffered
saline (50 mmol/L. HEPES/KOH pH 7.4, 150 mmol/
L NaCl) ¥ f# /- aais 1 22 10 U/mL, A 0.22 pum B9JC
BRI ERR . E 200 L SR iR R HAA20 pL
WikE 4 1Y oy Bl I, R 21 5 T 37°C kAT
30 min, FEFFIRZE 40 wm 40 G ) 3k 0 DABR 25
JICHREA 2, R O A0 I LA 200 x ¢ B3R5 |
T, RDAAF I3 B 00 b i 20 i, 7 18°C I TG I i 1) s
FREEIFUE 4 W, JF B T 2 mL & 15% IL7K .
50 units/mLAY 75252 A1 50 pe/mL 4% 55 2 (0 85 35 3k
o ASUNRCE T 28 C a5 5% o FH W AR LR
(RALBR) 9y 007 T 0052 WA T WS40 I i AR
BN BT mL B 55 57 5 i —2E IH Y
ek, AN REA R 90% ~95% ), FHA% i A
N W R 20 21 T25 55 b, OB ff 3% 77 A
B R BUZ 5 mL, (408 35 5 2.5 x 10
cell/mL, 4k£E T 28°C 46015 3%, A3BE 20 d 44—
U, IR 2 AU A T e 25
1.3 SREANKENAE P r AChE #1 TUNEL &
i 20 AR T

A B B W3 R BT 7S FLAR AR L 15 SR AL IR AR,
F52.5 x 10" cells/mL % FF B b i 41 i, b6 85 37
DA 4 e Al BT 3 A B CBR A€ A ) , 15 d (3
()80 i 5% 77 e — ) I Ao 0 E 40 Jf 4 )32 3K 80%
AR]85 55 L 23 3 A 100wl f TNT, BS &,
TKM-6 7K 18 41 i 18, B — 2 AN fOak BRAT 23 B3 %)
WLHER 1 d e s O B, Tk
PBS(pH 7.4) 255 1k 3 IR, UK 2 min, 5 4%
ZRHEEE E 15 min, )5 & T2 P T4 S min,
T PBS £ 3 ¥k, £F9K 2 min, #4 0. 3% Triton X-
100 ( ] PBS Bl ) 2 55 T [ ro 4l b, RLB A,
T EWRMEF 20 min, J5H PBS IE U 3 Ik, B IK
2 min, f 3% H,0, 43 15 min, 35 A PBS ¥
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3R, BFR 2 ming ALY 2H A1) & T A0 P I
BRI R 20 min, Z 5 i1—4T (F PBS i
WAtz 1:1 000 Fife) T 4CEE I, 485 PBS ¥k 3
WK 2 ming N —H T 37°CHEH 30 min, PBS
3 S ming i f5 ] DAB (02050 & k47
JER A8 min, LR KVE S min J5 5 ANFLE; IR
Ho ARUCH Mayer R AR Gl (S TEARSE, 2010) 52
e15 5,0. 1% ERRWPKE 0L S s, TORE /K b S
FARK BN 75% ,80% ,85% ,95% Fi1 100% 14 45
JEK B B BT o BE S R A R AR
50 pLiY TUNEL 03K , T 37°C 56 F 60 min,
PBS ¥t 3 W ZJ5 /il 10 wL f%) Hoechst33342 4 (@
( J PBS Bk 100 wg/ mL HIEW) , VK 30 min, PBS
UE3 o PTHOCHE KB lE 75 BT 2O i
BE TS, X — 5K i [a) — SR, 7 AR ) 19 7%
RATECFNA R HAS D6 BT 43 0S40 B 15 Je e
WS GUR T AT 20 M Sy 2 AL ARSI, $0E TH DOG
(480 nm) & LAVLEE TUNEL F2 I 45 25R , B e
EHNE (346 nm) B & FE T P Hoechst33342 DA
SO E WML AL E . B DRERIEESETT 4 DL
PPROA0N, 152 4 H A, 1% A KGR TR
TR (AT) = AT dn gy (T4 gk + ik
AR o
1.4 AChE EF# RT-PCR #ifll
FEASFLANMIREFRML P 4 2.5 x 10° /L1 25 32 422
P, MECEE IR 1S d ()8 i 5 7 e — 1) 5
TR I B 240 ff 285 P K 21 80% , [ma) AN [W) 35 37 AL b 433 in
A 100 wL #J TN1, B5 af TKM-6 /KFE4) ¢ T, B
— AU AR S 0 IR R 1 d S OAR A O
PEHCE RNA, FNHFRILIMA 1 mL ) Trizol, 9K I
JECE T FH # T fh W Ske 8 2 W1 40 i, 4% MR Trizol
Reagent i8] 45 #£47 & RNA 19#&H, F Nano Drop
I7E S RNA A2l B8 J & i, i E 0D,/ 0D,y 40 T
1.9 ~2.1 Z[a] & OD,,/0D,; =2.0 1 RNA £ /5 84
VRIS LESEE . EBR R RNA gk B K41 DNA 15
MR Z I 4 pL & RNA 5 x Reaction Buffer 2.0
pL gDNA Eraser 1. 0 pL, RNase Free ddH,0 3.0
pL R A G E T 42°C IR AT ROV 2 ming [A] B
10 pL B85 Hin A S x PrimeScript Buffer 2 (for
Real Time) 4 pL, PrimeScript RT Enzyme Mix 1 pL,
RT Primer Mix 1 pL, RNase Free ddH,0 4 pL, $%¢
R T 37TCKIER T 15 min, 85°C 4 J& 18 2L 1
5 s, A cDNA T - 80°C kA PR A7 . HRER1S
KA\ Z Pk IE B S B (V. lugens acetylcholinesterase

type 2) f) mRNA ( GenBank %55 JN688930. 1) /3
H, LA b 4 B L3l 2 H(B-actin) () mRNA
(GenBank % 3% 5. EU179847. 1), #] J Beacon
Designer 8 B2 E M 514, Hh ACRE 1)
E[13]4 AChE-F(5'-CCGTCATCATCAAGATAAG
C3") JZ Ji15]% )y AChE-R (5'-CTACTATTACATCA
CTGGAAGAAG-3") ; JLZh4E H ( B-actin ) K& K 1Y 1 7]
31 actin-F (5'-CCCGTCCACAATGAAGATCAAG-
3", 54N actin-R(5'-GTTGGAAGGTGGAGAG
GGAAG-3") ., WK Z K 25 uL: RNase Free 8.5
pL SYBR 12.5 pL, | FiF51 4745 1 pL,cDNA 2
WL TR :95°C HARHE 30 5;95°C ASHE S 5,60
IR KFEMEL 30 s, 4T 40 RRAG I, ICRIE M Z,
FERFHAHXS E fE kTR ACKE SRk 721k .
1.5 HESITSH

AR ) 4 BRI GET A5 R R 1Y
$ = HRUEZE (mean + SD) K7, | ] Excel #4711
o SEIE & PCR AN AChE 23K 7K R FAH
X RE R R A RE AR Y 3 U A 4 R R X R Y
Ct {f, 2 #8 2 *4“ (Livak and Schmittgen, 2001 ) 77 1%
TR AChE £iR B2k,

2 #HR

2.1 #BRESBFARMNDBSRERIESF

A LA S I 43 5 1) v g 4 L S A0 B AR T
BURBUUIE 3 h 5 85% A4 nf A BE | 3% 779G
R 530 d LA A0 A T 855 R AR FLRS (40 i 5
KE90% ~95% ) K AL A T25 B3R ak s+
28C 1%, JRAZEMIIE R 30 d, U5 B0 20 d 4k4K
— W, 2 1R(50 d) 4HHEAFTE N 80% , A AL K
I, KAN20 ~25 wm) FTEZS (B IRTE ) AR — 3
(HAP e D s 3 ~5 A0 R AR AE— R 10 40
M) 35 A VRSB A k). B A AR Bk i 3 m
Y LAE IS SB TR, 55 5 AR(90 d) (1 4l L7715 %
HARTTIE 50% o W43 25 1 v g 240 i W] 368 3 440 i 7
TESFHER K/ NHAT X 4, o dRAR g i B K, KB
A3E 30 ~40 wm, 8 YEIA 20 ~ 30 pm; HK A
ARANNE, KK 20 ~30 wm, FERZIK 15 ~20 pm, /D
AL 2 B 24400 A1 9 T2 A7 A 5 TR T4
MSFR P40, BAR 2R 10 ~ 15 pm, ME5H L
A ARAR AN AN R — Sk AR e AR IR, ik i e 22
IR S K T A A 2 A R TE (& 1),
FEARFRREFRIG , IR 50 i i 200 i 2% R 150 2 8 3 1)
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BT M RECE B 8000 B T i AR R 2
Fig. 1 Morphology of the primary cells isolated from midgut of Nilaparvaia lugens nymphs
A MOIRZUHE Goblet cell; B: #AR 40 Columnar cell; C. T Z0HE ( F5A4E 40 ) Stem cell or regenerative cell.

E, AR A sl B A K
2.2 ARMEABHETRFSE CADHAR
BT R4 A AChE R iE

FEREFRIE IR A R BTE ACE  7K RS 1 9y i
W, ARFREEFRA S 2 A rb i 20 i, i g DA S g 2
LUk 245G TUNEL 4L (875 J Hoechst Y35, 7614
T=f % 4 2 2 AChE 4>, 3f: M %% AChE 11y
Foik A, LI AR, WA ISR R4 T
VR X AL g 4 L e S A 1 PR A (B
gifh,) , 22 B ] BE 2 20 M N AR E AR KK R B
AChE, 1fij % TUNEL U o a5 (55, RIA

RAMMER T TR AK AT TN & f i i
T 2N, 2 e RE 4 A Y 6 5 0 A R FH RS
5, M H. 28 TUNEL A % B, 3% /b5 240 1t 1) 40 A%
KGO, ERES T AT R N 8% . 5
ZAHEL B I K R (BS 8 TKM-6) %)) B 1 i 1Y
Pl 20 M, S RE 4 AL N A 3 2 1 A e 2 B P A
5%, [A B TUNEL £ 10 22 BH , AH W (9 20 I A% v A7 A
Bk 0005 5, T T2 35351 65% Fil 85%
(£ 1), AL TKM-6 &y TR AL B A 40 L BS 40
BT RA B 4 0 1 R B i, AT RE S i T TKM-6
IKFEA B A BRI (# 2) .

x1 ARHMEKFRBELHETRESHE CEPFAERA TR

Table 1 Statistics of apoptosis in Nilaparvata lugens midgut cells induced by the juice from rice

seedlings with different resistance levels

JHT=48 %L Apoptotic index

H 4 Replicate

TN1 B5 TKM-6
Set 1 15/190 1207178 180,204
Set 2 12/145 102/155 161/185
Set 3 17/220 91/135 164/199
Set 4 10/120 92/151 135/163

SEH{E Mean = SD 0. 0805 +0.00260

0. 6525 +0.02490

0. 8500 +0.02550

T80 = P T Ey (P T s + IEH 440 . Apoptotic index (AT) = Number of apoptotic cells/ ( Number of apoptotic cells + Number of

normal cells) .

240 e o T 200 2 2 A [ I A 9 R 2R R
ARSI , S Z0 T2 10 40 L PR BRAE /N, 2T 44, 240 M
SRR , P T/ A B AN I /N L S £ A
TEE IS A P AR A G 8 S TR 25 2 e 0 o 3 4
130 A A S B SOIR B S I A, 0 e A i
BRI o YA A 1) T €00 I g P 5 3R 3 4%
fE(FE 3. A, B) 5 b I A0 M A% 280 e bk, 7= A
JFT/ME(IE 3: C, D)o (HNE T LA H I T/
PRIFAR I A 28 Wt v AL B Tt Je i 1 W A
TERHILHIE LR, PR3 7 v 0 T/ MA O B
RER O A R OE S,

2.3 @ LEEE PCR HARKN ACRE By&Ri%E

i id 9O E B PCR AN 4% 4L 4 ACRE 13
KKV I ACRE RN Z IR B-actin (1514,
P74 2% 2H 20 1 74 T B o DN, DLAS: I 796 %8 5 | 497 1)
RS B M, L RS cDNA BRI S dE R, 2
SRR XT R L S TNT, BS il TKM-6 45 1 V1
AEPERY AN 3 AE R B-actin 31 1l 2K 04 B
I R B —HE , KB B-actin 51 % —PEAREF . T
FAEAMALT B ACRE WY #4E, 5 B-actin 5]
Py s aE R L, FRIPEEE it PCR AR RS
LS S B RS R PE AR df R A R KO- (1B 4)
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K2 ARG KRS BT E TE CE I A0 T R g5 S U T4 b AChE R i ik
Fig. 2 Apoptosis in Nilaparvata lugens midgut cells and the overexpressed AChE in the apoptotic cells induced

by the juice from rice seedlings with different resistance levels
A, B, C: B5FEa0%F IR (RALER) 4000, 233 Hoechst 33342 TUNEL 46 M s 204k )5 B i — MM E H The untreated control cells processed
with Hoechst 33342 staining, TUNEL assay and immunohistochemistry reaction; D, E, F; 75 7 J& g /K Rg TN 2P MRS 330 040, ) F A
Cells treated with juice from seedlings of TNI and processed as described above; G, H, 1. %shn THit/KAE BS 4 M HRIM G 33 SR 040, [7) A3
Cells treated with juice from seedlings of B5 and processed as described above; J, K, L: @SHN T Ptk R TKM-6 4 i 55 323 F pg 4o, [\ it
Hf Cells treated with juice from seedlings of TKM-6 and processed as described above. HF[A[A% & F A7 k38 /R A T-AOAIMOEE s AR E B H i skigns
AT AChE (940l Arrows in the middle lane indicate the apoptotic nuclei, while arrows in the right lane indicate the accumulated AChE in the

apoptotic cells.

WRABASHE SR IR B A Cr i, 2 8 274 (Livak
and Schmittgen, 2001) J5 ik #F 47 55 [H 2 35 7K F- 1 5
o QIR 5 Fios, Jear B A R LA S TKM-6, BS
FTNT 4t AbBRZE Hh ACRE AHX B-actin WAERT A
5,0 7 TKM-6, BS 1 TN1 %)) ¢ 71 & 4b 38 40 vp
ACLE [ RN ik 5 5% BE AN i 41 b ACRE (1) FH X
FIR AT O E, 15 Y TKM-6 &)y i 71 6 Ak 1 20 /Y
AChE Wikt B T 29.9 %, BS 4l i it W b 32
ZHA B T 18,4 %, T TNT 4l i i AL FR AL Y |
AT 8 %, i Z W], Butk KR 4 B Ak B
A6 CECE S i 40 R ACRE () 363k B 1 T IR
PEKFEAL FAL, i FL TSR, ACRE 1) 3¢ 15 /K F
M, X 5 e AL BRI 25 SR AR A (B 5) . 3%
W] AChE Z 4t /K m s, IF S 54 L a1

HERE

3 e

iz 7E B AR i i 2l R SR T, AU
THAL B E DR E, Bt 2 F A=)
BT A Ve TR SEAR . AT 4 Y 53 5 5 1%
ATRAY R 3 B SR ik (WL 0 2 v A T AL
(FEFHFEE, 2013) o ABFFEHI FH R HGE G A
P HEA Tl A 0 8, A B RCR L SR R
-, O DAY A b X 43R R 40 M L AR BR 40 i AN T 40 i
(B 1) o fEREERIA AN M i B 57 3 0, FRATT 9 3ol 2%
i T EX-CELL 420, Grace, TC-100, IPL-41 F1 TNM-
FH 25 Fif 35 3L 45 B 4F EX-CELL 420 155 3
T ARG rb i 2 1) A 3 2 e v (Bl R 7 ), oAk
EX-CELL 420 j&fidi ke REVT i diiiissidt. 16
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K3 e RE P I T A LB LA A R

Fig. 3 Ultrastructural analysis of the apoptotic

midgut cells of Nilaparvata lugens
A, B: Ao F T Ma ML Apoptotic cells in stage Ta; C, D: 4b
T I b 49950 40 (40 Jo] B AT Y R /M A ) Apoptotic cells in
stage Il b ( showing apoptotic bodies generated from the apoptotic

cells). SEEEZHRRAMMIR P B 5T, 4 (15 5 58 75 40 h AR
LAY AChE, Purple signals indicate chromatin in the cells, while
brown signals indicate AChE gathering in the cells.
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Fig. 4 Amplification curves of the reference gene B-actin and the target gene AChE in Nilaparvata lugens midgut cells
treated with the juice from rice seedlings with different resistance levels
A, C, E, G: 505t HE(RALED) 4L & TN, B5, TKM-6 4l iR AL BEAG 4N ML A P9 S 2 [ B-actin (H 1 12k Amplification curves of 8-
actin in the untreated control cells and cells treated with the juice from seedlings of TN1, B5 and TKM-6, respectively; B, D, F, H: 435I %} B8 (%
ALFE) A A M TNT, B5 il TKM-6 4l 1 1 WAL B 40 i 5 H ng 3L R ACRE )47 18 Bl £& Amplification curves of AChE in the untreated control
cells and cells treated with the juice from seedlings of TN1, B5 and TKM-6, respectively.
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Fig. 5 Expression level of AChE in Nilaparvata lugens
midgut cells treated with the juice from seedlings of rice with
different resistance levels detected by real-time
fluorescence quantitative PCR
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#7HE & . Data are means = SD based on three independent experiments
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