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The application of RNA extraction and real-time fluorescent
quantitative PCR in insect

DONG Xiao-Lin ™
( Laboratory of Insect Toxicology, South China Agricultural University, Guangzhou 510642, China)

Abstract Using the brown planthopper as an example, we introduce a modified protocol of RNA extraction using the
Trizol reagent method. Formaldehyde modified gel electrophoresis, NanoDrop ( Thermo) and Agilent 2100 Bioanalyzer
detection indicated that the RNA extracted by this method had high quality and perfect integrality. Several issues in the

use of real-time fluorescent quantitative PCR ( RT-qPCR) technique on insects became apparent in the expression pattern

analysis. These results may provide a reference for the application of this technique in entomology.

Key words insect, RNA extraction,integrality , real-time fluorescent quantitative PCR

PAFFRE G SEREMELF RNA JE AL TR
W) B R BE A (Sambrool et al. ,1989) , EA%
AWIRYE RNA 23 B S I e Sl i1 207 1,
FE 5 AR ] 3% | Trizol 3 . CTAB £ SDS-Phenol £ |
B IS (XIAR A, 2011 ) JF0F A HHPF 2 RNA 73
BRI &, B, A A SR b R TR
% RNA [ 4R Y BT RNA 30T & (2%
FATEH1,1999) o fERRALUP, RNA 455
FERE AR AACH Y, R S e 8
PIHY RNA A BRI (XIS, 2007 ), FEHOZ R
HALEE AR MRS RNA SRECEINE 2%,

SRR 6 & PCR(real-time fluorescent
quantitative polymerase chain reaction, RT-qPCR) J&
TEALSE PCR BEAREER - & e B A i — b e 2 R A
MR E R . IZBARZAE PCR RV AAZ

ANBCYR} Z AR5 K a3t th 2 LIRS Rz S
DNA =5 8 E H, PR AT DLGE i W %% 4~ PCR i
TR UOLAF S W AR Ak, F R 4 i 26 XT A RN B AR
W IEAT 2 0T, S PCR B PERI B S K
BRo BT BN A M R | R EOR PR SR
R B T TR R R A IR E
AHESS T FD SNP 43 #7555 T BFSY . H AT TR-
qPCR 7 b il 2672 1 4 5 72 1 3¢ C 32 B9 AR
XA T P E 7k, BF AR S B B T LA C
DA E i, AT IR SR S % B P Rk R A AR
FE(FIGARA2008) , H HTAE B HOEE R Y B s R
B RT-qPCR RS H IR L (HF
B AMNS T L [ FRIRFRE MR

ARSCLAAE RECK B, /44 T FIH Trizol 15 BEAE
PR TR ER BB RNA 975 45, 3118 RT-qPCR

w PN H  E R A RFRERES (31171870) 5 b L 5 R4 (2013M542185)

#3% E-mail ; dxlex@ 163. com
Wk H199:2013-07-19, 352 H 11 .2013-08-05



-1470 -

R B 223 Chinese Journal of Applied Entomology 50 #:

WHFE R 225 B R TR R R, 5 7 o 2R 4T B i
RNA $e Rk et 2%

1 #R57E

1.1 ##

¥ K&\ Nilaparvata lugens (Stal) T ARAE 4K
FHBERE Y PR A T 58 BT 5K 47 BF 5 D3 B 4EE | 1) 354 ¢
AUHRKR AT de A e 5 Rk A K=
oY BER S IR LA A SR U N P 4 A R B 4k
IKFE U, AKFE K B WG 3 )2 FER RE il =
Ij\]ffﬁj??, BN (26 £1)°C, Trizol (Invitrogen) .
Ex Tag DNA % & W, ANTP, PCR buffer, AMV
(Reverse Transcriptase XL) | oligo d(T) 18 ,SYBR
Premix Ex Taq 45 W H Takara 2\ 7 ( Takara,
Japan)
1.2 FHik
1.2.1 RNA §9$REL P HAYRIER (EP 48 463k 55
H10.2% DEPC /KIFHAL BEAEBE . (1) B A
A REL 1 (3 UL ) ~3 (3 LITF) 3k, or
ZVE T WA B WFER b AR 22 i NI A P iR 5
WHE . T A I BT O BN 88 28 1 mL /1
Trizol 32 i I A W 4 v 7 35 OF B I 19 By R, %
Trizol & Wl {k b 4k SE RIS 3 min, A% WL # W E
WFBR N BT BRI S — 7Y 1.5 mL EP 45, 43l
FE S min, (2) A 0.2 mL &1, IRA TG HE S
min,4°C 12 000 g .0 15 min, /0B E 35 R F)
J—HHI 1.5 mL EP AR, O TP IR REER B
H R € 2R R i 22 525, 43 T 0.5 mL S5 vk
2 K, (3)MMA1 pL RQ1 RNase-Free DNase,37 °C
K5 min, PLEEREENZ] DNA, (4) LA 0.5 mL
SEIEE, IR E 10 min, 4°C 12 000 g &0 10
min, F= BV, (5) A 1 mL 75% B, & 5
15 5,4°C 7 500 g #.0> 5 min, ¢ FIHW., EEMW
W, (6)BIETEHEES LS5 ~10 min( 3 1 JE4CE;
EE FIREAR L) A 30 pl £ DEPC Ab¥id iy
XK FEARASHY. RNA . (7) 435I NanoDrop
ﬁ\ﬁlﬁ%rﬁﬁ“(Thermo) Kl B RNA Wk 4l B
JFH R A 4 68 Ji HL 9K FI Agilent 2100 Bioanalyzer
Kot RNA A58 B SE RIS, i B T - 80°C iR
TUKAE PR
1.2.2 cDNA WGBS SRt 8 M i 2
(1 RNA B BRI Z . 6879 FH DEPC /K AR

w90.2 mL EP 8 #5 LLF LG4 r 7 B N 4
JILA :RNA template 1 wg,5 x Reverse Transcriptase
XL (AMV) buffer 4 plL, Oligo d (T) 4 (50 pmol/
wL) 1 L, Ribonuclease Inhibitor (40 U/pL) 0.5
pL, Reverse Transcriptase XL ( AMV) (5 U/plL)
0.5 pL,dNTP Mixture (each 2.5 mmol/L) 2 pL,
RNase free Water £M4X 2 20 [T S 1E PCR Y 42D
TR ATV :37°C, 10 min;42°C,1.5 h;99C,
5 min;5°C,5 min, W Z5HJE BURTET - 20°C 1k
F .

1.2.3 SEEREMEKIE e E RT-PCR BiE
KA B-actin (EU179846) Fik 2 H1HE . 5l
Y K. Mactin-F: 5'-TGCGTGACATCAAGGAGAA-
GC-3', Nlactin-R: 5'-CCATACCCAAGAAGGAA-
GGCT-3", PCR R WK Z 25 pL: ¢DNA 1 uL,10 x
Ex Taq buffer 2.5 pL,dNTP 2.0 pL (2.5 mmol/
L) ,Ex Taq 0. 5pL, IE MBI YR 5194 1 pl
(20 wmol/L) , /K % 25 pL, KW &H:.94C 5
min;94°C 30 s,56°C 30 s,72°C 40 s,26 MG, i
J& 72°CIEAH 6 min,

1.2.4 EH®FEXEE PCR (RT-gPCR) RKH
SYBR 4k} #E 4T RT-qPCR, HUA BT 4 48 K &L
cDNA FESL, 20 BIAE cDNA FE8LER 1 £5.1/10,
1/100,1/1000 F1 1/10000 6 5 4~ 504 2 Y
cDNA 1ERAHR , B A % 4 10 pL : SYBR premix
Ex Taq 5.0 pL,cDNA Bitl 1.0 wL 519 HFrFEH
F 5 B-actin ¥ Fl Hbr K R 3 B-actin R, M
ddH,0 #M4 % 10 pL, RT-qPCR S FEF :95°C Tl
AEME 4 min, ZRJ5 95°C 2 10 s,58C R K 20 s,
T2°CHEAH 30 5,40 MEH, H 5 — L E R 95C
15 5,60°C 30 s FRIFME AR . BFEMIMES 4
AW G DD R 22 R4S H bR SE K ANA
ZIER B FIXT PR 2R, I H SPSS13. 0 software
i RT-qPCR B , SR 2 maaa , T 252 Bustin
45 (2010) , A A [R) Ab R B bR 3 AR X 2R 38 7K
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2.1 /& RNA HJ3EE

FH 2. 0% By [l 75 1 B8 I v, Yk 490 25 A
RNA (588 LUK I 25 2R K, ] Trizol 15
A RNA 1,5 S 18 S.28 S rRNA 4% I i
(1,8 2), 4r BT uL B RNA B &,
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Fig.1 Formaldehyde modified gel electrophoresis of
total RNA from Nilaparvata lugens in different

development stages
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Overall Results for sample9: P-12H —
RNA Area: ) 370.1
RNA Concentration: 356 ng/uL

rRNA Ratio [28 s/18 s]

0.0
RNA Integrity Number (RIN): 9.3 (B.02.07,Anomaly Threshold(s) manually adapted
Result Flagging Color: —
Result Flagging Label: RIN-9 30

Fragment table for sample9: P-12H

Name Start Size [nt] End Size [nt] Area
18S  1.684 2174 221.9 60.0

% of total Area

B2 B EEZ RNA SEERIE
Fig.2 Integrity detection of total RNA extracted

from Nilaparvata lugens

2.2 SEEERRKIE

R E B TR-PCR, LA 1 WL AS ] 1% 39 A4 [
R B RNA S5 A5 20 cDNA 1R, Ll B-
actin ¥ F1 B-actin R 5|9 %t #t PCR, 26 MG LU
Jei 1. 0% B R i v 1k 45 3R i, STl i 30 -
actin FIREEEATEE (K 3) , FFE AN S AR

i
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Fig.3 Development expression profile of

B-actin in Nilaparvata lugens

2.3 IRAEHZHIFIE

ZRIGUE B-actin 1My CEUAS A ] 8348 /| B A
EE J5 , X B-actin F1 NIVg (J¥345256) #EATHRE
2 (A, 25 51 R B-actin FriERMZE I R® N
0. 990, §" 4 % K Eactin = 1. 049, R} %
-3.211 (K 4:A), NlVg WY FR i £2 60 R*
0.990 , " ¥4 H N Eyyy, =0.999, 445Ky - 3.325
(K 4:B), 4 RT-qPCR MK,

3 e

RNA 3525 5 B, Bt AR R R At v
—E BT I TP AT, SE R Rl R T
#r RNA Ji 1 P SCHEAR 1fE . cDNA SO Y4
## FEH 5 Northern blot Al RT-qPCR 45 )75 %
SERERTE AU Y RNA = 405 Y RNA IR T4
S ZS PR DNA R BRI R 2R T5 5, 58
FE) RNA TE T 55 R BR E b 3k A 2l A 2ok 2 vp g I
KAMERZHERZ TR BT RNA (%) FRAR , SR &0 16 1 1
RNA Jgi il 55 o] 47 %0 By 1E RNA (1) Bl | % 1P
YA VR T 25 B RNA 25U A 0 6 2 &
BT (RA 28 AT LRI L) | IR Bt mp LA
AR D Trizol WAy S SRR AKAY 75 44,
Hb A D VR S B ORI S R A T
75% W) LBEVE T, AT PR EUA L RNA 78 H
WA PR BN B FL Dk P R R0 28 S .18 S5
3 ZRTEMT A . MHAL EAZE Y B RNA HL Tk — i
HATRWIAY 3 4570, 1 H. 28 S 28741 1L 18 S 2%
5L MIASZER IR B RNA HL Pk 4 S IE 0 2
B 18 S Z5 (A2 T 28 S Al sE (& 1)
TEHABR B durb ot 2R LA B, 5 A H
HIESE R k Spodoptera exigua ( 5K B2 55,2008 ) | 75
K gk Psilgramma menephorn ( $) 75 2 Fl X1 B,
2005) , 2 Wk H 1) 3E M KW Periplaneta americana
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B4 SERPREE PCR ZILHIARME S
Fig.4 Acquiring of standard curve in RT-qPCR
A. RN B-actin ; B. HARFE A NlVg,
A. RT-qPCR standard curve of reference gene B-actin; B. RT-qPCR standard curve of target gene (NIVg as an example).

(XENIEE,2001) FXGH H 1 288 Delia antiqua
(A ,2010) 45 R HU R 42 B B RNA (19 45
R—3, Cox(1977) IR XFII G 7= & T
FEA LR AR Y, rRNA K 3 Y PN 3B A7 76 B3k 1
R S R AN A B, b R B 5 18 S
AN FE R I/ INAHET PR T A B S 72 4 Bt i B e
HLUKEH 18 S 45 L 28 S S E . HAb
AL RNA 1 58 3 A FH R Wl 58 JC P DK A8 7 T 2 AN
S, AT 3 O LR AR R RNA Y4k
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AR PR RNA 4 e sk b m A T
RT-qPCR.

WHIES B S K I N GAPDH, B-actin,
18S RNA F128S RNA &, — A W BN IFE T A 1Y
AN 2 2 Hp AR e, (HAL A Sk 4 IE B AT
() Zeik K- AT B AT % 3 (Bustin, 2002 ; Radonic
et al. ,2004) . PRI, FEAE R RS A HAE
SWIEH R B 1L S IIL R Y 3258 22 5 A
SHEAE , 75 A1 AR 3 DR A2 0 5L DR 7 488 500 A o
LA B, RO 0 B 5 52 i S PR P8 DB Ak

TH, B2l SRR IR IE AR SC LA K ELCh SE
3 L S I RS e KBRS [ B-actin 1R
IR LLBRRE W IS RCR B L s G B E R S
PRSI (1B 3, B 4. A) o HA Y A S Rt v e A
KRR F kB 200 2 B SE [N (H A S 06 0 7R
I EIA TSR, H AR 2% B R
YRR AR SIS KRB B, 15 R S %
PRI H AR PR A 47 3 38038 430 2 1,049 A1 0. 999
(&l 4.B) ,¥iB] RT-qPCR &5 Al i
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