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Comparison of the effectiveness of the Trizol method versus an RNA
extraction Kit for extracting total RNA from insect species with
different tissue characteristics

YIN Zhi-Yong'~~ GUO Jian-Jun' CHEN Xu-Mei' ZHENG Yu-Lin' TIAN Ying' TAN Jun'?
(1. Institute of Entomology, Guizhou University, Guizhou Provincial Key Laboratory for Agricultural Pest Management of the
Mountainous Region, Guiyang 550025, China; 2. Department of Histology and Embryology,
Zunyi Medical University, Zunyi 563000, China)

Abstract [Objectives] The relative efficiency of using a RNA extraction kit to extract total RNA from different insects was
compared to that of the Trizol method. [Methods] An RNA extraction kit and Trizol were used to extract total RNA from
five insects; Aspongopus chinensis Dallas, Sogatella furcifera Horvath, Apis cerana cerana, Pantala flavescens and
Chrysolina aurichalcea. The quality and the OD value of total RNA obtained were measured with a UV spectrophotometer and
agarose gel electrophoresis. [Results] Although a higher concentration of total RNA was extracted with the Trizol method
from three species, S. furcifera, C. aurichalcea, and A. chinensis, it had lower purity and electrophoresis results indicated that
it was degraded with poor integrity. Conversely, although the concentration of total RNA obtained with an RNA extraction kit
from P. flavescens (Odonata) and A. cerana cerana (Hymenoptera) was relatively low, it was relatively pure and had better
integrity. [Conclusion] The trizol method is more suitable for extracting total RNA from small insects or those with high

chitin content, whereas an RNA extraction kit is better for insects with low chitin content, a soft abdomen and more body fluid.
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etal., 1968), FHBEILMIE ( Chomezynski and
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RNAeasy fifi4 iU & 252 5 FP . HUi 5 RNA,
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RNA $2HU 3, AR L1454 B B RNA 2
BOTE RS
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75 K&l Sogatella furcifera Horvath, Hi4E%
Apis cerana cerana. #ili Pantala flavescens Fili&;
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1.2 EERAFIMNEE

Trizol ¥R (bt AR A RA
A AR R AR DU AE R A IR A F ).
SNEEAR (HEERNNARETAHRAR ), KL
R (ERNARE TARA ). RNAeasy il
P H & ( B RAEYEARARAF );

NanoDrop 2000/2000C ( 3% FEFEER K H IR A
A] ), Bio-Rad BERSUFAL (SEEALATH ), ¥
ZRE.OHL (FEE Sigma 23 F] )

1.3 SEB7E

1.3.1 Trizol AIREHE RNA HFERAL T
R I AR A RS, %] 1.5 mL 2.0
&R, fINA 600 uL Trizol ¥, ¥Ri% 30 s Ja=
IR THCE 5 min; A 160 uL &ff, &% 15 s
J5 EIECE 3 min,4 °C,12 000 xg #5.0> 20 min;
B EETAKAET RNAse-free B.0E T, [
LA FIIA AT N EE (160 pL ), HIFEVEAT,
ZIRJBCE 30 min; 4 °C, 12 000 xg #5.0> 20 min,
FE EWE A 600 pL 75%Z BRI TLNE, 4 °C,
12 000 xg &0 3 min, 7+ FIF; ZiHCE 3 min,
5T, fiIlA 50 uL DEPC 7K, — 80 °CI#fF.
1.3.2 RNAeasy iR fI SR ERE RNA 1L
L A SUE TR RO A TR U S B A, S )
JA 600 pL W, FHBBARZERTT 8 Ik,
ZIR N ACE 3 min; 14 000 xg B5.0 2 min, ¥ b
THBE BB s IMASFERFRSS A (600 pL ),
RREMEIRS 5k, BER4ifbHF, 12 000 xg
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B0 30s; JIA 600 L PEv&R 1, 12 000 xg &
L2 30s; fIA 600 pL PEWE T, 12 000 xg &0
30 s; FRAA 600 uL P T, 12 000 xg B0
30s, FEOY), 14000 xg B0 2 min, FEBRAE
P RITAA s 15 RNA Zlifb il & T RNA PEfiE
JIA 50 pL GEMEHE , ZEIEECE 3 min, 14 000 xg
B0 30s; EREPEM—IK, -80 CIAfF,
1.3.3 RNA RES@&ENZE LR
FEE U RNA W &2 OD {H. 5 fl DEPC
IKBEIE , BekERTHIR H DEPC /KBRS I &L, LA
A SREAS (] (4 58 L5 Y

1% B PEEER L Uk RE I RNA (1584

PE, JH Bio-Rad BER BRI .
14 HEGHS 5

SCYR R 3R E R, LI A R SPSS 18.0
A AT FEAR TRz 50500, AP (EbR i
% (meantSE ) F/k (RNA FH=RNA ¥ =¥t
MR RY R 2T ),

2 HR5SH

21 BRHREIRER

Xof SO BT B G TARE, AnER 1 R Uk
WEBARFA 50 ul.

x1 BREHRE ()

Table 1 Insect mass and eluent volume

F75 KAl Sogatella furcifera Horvath
4 Chrysolina aurichalcea

wii Pantala flavescens

Hh4E% 1% Apis cerana cerana Fabricius

JL# . Aspongopus chinensis Dallas

Trizol 3% RNAeasy fi#{5) & 1
Trizol method RNAeasy extraction kit method
0.001 0.001
0.024 0.024
0.206 0.261
0.093 0.084
0.387 0.384

2.2 5 RNA EE7 ODyo2s0

AN TR S5 SRR, Trizol 4%
By 5 FPEEHUE RNA S fm (£ 2), HalifE
At (3 ). Trizol PR KA, & 4n
H Bl | AR LA HUAY B RNA ODgso/s0
R (1.542£0.02 ), (1.90+0.11 ), ( 1.88+0.03 ),

(1.68+0.01 ) F1 (1.79+0.06 ), FHr ¥ Kal®

SRNA ATREA TGS Ul Bl 4
MY RNA YR Rali i 540 & . 2 Fhor i
By rhfesgig m o 2E s (P>0.05), {H Trizol
ARHUP S RNA gl fit, $onmliefi i
HY (KR 2),

RNAeasy fli# i 7) & HE HUE AU RNA W
B Trizol AR, (HAEREESY, EARVERSS Hr,
JUEHR . Bl A CERES SR iR,

=2 2 T RNA IREUSAIZENAY RNA 52 (ng/mg)

Table 2  RNA content extracted by two RNA extraction methods (ng/mg)
R RELL skl JE iy
; Chrysolina Pantala Apis cerana Aspongopus
Sogatella furcifera . . :
aurichalcea flavescens cerana chinensis

Trizol ¥£ Trizol method 8 868.33+3 758.77° 2 058.47+1 398.60" 482.48+258.13

RNAeasy #3871 &7k
RNAeasy extraction kit
method

213.33+10.14

156.11+41.22

145.65+47.15 147.86+28.19

76.30+3.28 93.33+7.56 63.16+17.32

F PRI ER R, 2R B (P<0.05), **ZERHREE (P<0.01), FEF.
Data in the table are mean + SE, * indicates significant difference (P < 0.05), ** indicates extremely significant difference
(P <0.01). The same below.
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3 2 T RNA 2T AR ENAY ODagoraso
Table 3  ODy49280 of RNA extracted by two methods

EI75 KL E A L rh AR g i JLER
Sonatella furcifera Chrysolina Pantala Apis cerana Aspongopus
9 aurichalcea flavescens cerana chinensis
Trizol ¥ Trizol method 1.54+0.02" 1.90+0.11 1.88+0.03" 1.68+0.01" 1.79+0.06""
RNAecasy #3257 &k
RNAeasy extraction kit 2.02+0.04 2.19+0.01 2.15+0.003 2.09+0.01 2.06+0.01
method

{HHR BRI, Trizol HEHEHUEL RNA MR EH N %
SRR, FEE & R AR EIRE (£ 2),
FW Trizol HEHEEUAE RNA A H 2 M4 2%

2.3 INREPERATHE XM RNA RE
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A Marker 1 2 3 4 5 6 7 8 9 Marker

B Marker 1 2 3 4 5 6 7 8 9

C Marker 1 2 3 4 5 6 7 8 9

D Marker 1 2 3 4 5 6 7 8 9

E Marker 1 2 3 4 5 6 7 8 9

1 IRASHEREAR R KA Trizol SEREXE B2 RNA
Fig.1 Agarose gel electrophoresis detect the RNA extracted by Trizol method

A, JUEHG B, hAEEE; C. #IEE; D. B4MH; B AT KE; PRI 1-3, 4-6, 7-910K 3 AEELIRER,
A. A. chinensis; B. A. cerana cerana; C. P. flavescens; D. C. aurichalcea; E. S. furcifera;
Lane 1-3, 4-6, 7-9 represent 3 independent experiments.
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Fig. 2 Agarose gel electrophoresis by RNAeasy animal RNA extraction kit

A, JUEH; B rhARERE; C BN, D et E A REG UK 1-3, 4-6, 7-9 AR 3 A EESIImAUR.

A. A. chinensis; B. A. cerana cerana; C. P. flavescens; D. C. aurichalcea; E. S. furcifera;

Lane 1-3, 4-6, 7-9 represent 3 independent experiments.
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em, HEEWRL.

Zi I, Trizol ¥EiGE&/MURRBILT &
B R RNA $21, RNAeasy fli# i) &
E‘AILTF%A B EHEA RKERE R R
5 RNA #2HL,
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