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HEM A2 RNA (IR F R AT 5 L8
£ R, BER, ABT

(PR E AP SR 2B, KR 030006)

TRE N T R PR 42 RS R B A i (Citrus reficulata Banco) M i B RNA, 3R TRizol 35, X Jb 3 KRR A &
RNAplnt Reagent Fl H 7% TaKaRa /A 7] RNAiso Reagent FiFi RNA $2BUAFIHEAT LB FFE Yk, S5RRP BT
BRASKEEE I 3K, 1 ) TaKaRa 23 AlHAFIER B RNA28S F 18S S IEMT , B AN L BRI AT Asee/Asse K
1.820, Ayy/Ay, i 2.088, RNA ¥R EEH 2.840 pg ', FiF RT-PCR X i A 2 7e EMAF B-actin B R EME 228 bp
B SR AR AR A1, B A B A Tk B R RINA Y BUESAEN , 2841 40 66 BE TR I AT Asgo/Aseo S 1.464,
Asy/Asyy 7 1.603 ,RNA FOIRE 7 2.020 g i’ , 3542 RNA AJATHE. TaKaRa /4 & RNAiso Reagent RFIRE A%
I RNA i FI 5B M3 4F, BT Northern 2438 .cDNA SCEERIEE ST K 2N ve e 25 40 T A M2 5206, MR B 3
— A FHEYSEHAREE T ZE0.

XK&IT: MHE; B RNA; TREol #; RT-PCR
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Comparison of Two Methods for Extracting Total
RNA from Citrus Leaves

JIANG Juan, XUE Jiao-liang, XIE Ying-ping”

( College of Life Science and Technology, Shanxi University, Taiyuan 030006, China)

Abstract; The two methods for extracting high quality total RNA from the leaves of Citrus reticulata Banco were
compared by using RNAplant Reagent (Beijing Tiangen Corporation) and RNAiso Reagent (Japanese TaKaRa
Corporation), respectively. The results showed that two bands of 28S and 18S rRNA were distincted by agarose
gel electrophoresis with RNAiso Reagent, which the values of A,q/A,, and A, /A, were 1.820 and 2.088,
respectively, and the yield reached 2.840 pg pl'. At the same time, a citrus house keeping gene B-actin fragment,
the 228 bp sequence was successfully cloned by RT-PCR. Otherwise, with RNAplant Reagent, the two RNA
bands of 28S and 18S were dim, and the valies of A, /Ay and A, /Ay, were 1.464 and 1.603, respectively, the
yield of RNA was only 2.020 pg wl', which was lower than the standard. Therefore, the RNAiso Reagent was a
better method for extracting RNA of Cirus in purity and quality, it could accord with the requirements of
subsequent molecular biology reaction, such as Northern hybridization, cDNA libhrary construction and RT-PCR.
Key words: Citfrus reticulata Banco ; Total RNA; TRIzol methord ; RT-PCR
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RORENEBRRARB ., RAEYESIHEE
SEBPHR I M R BB, FKABRUAMKFR
HEE(MeJAYR— K S RWEEENES
F, BB AR R E RS, Pk
MR, BT RFTBRAE N AMRAE 5 o F AL B
SR REENRX SHHN REENRR, X
N R YRS R Bia M H RAREENE L,

MG A SRR 4 S 2 Y RNA &2
HITHEAE SRR R RMXE, BT
HRARPZE . ZHEYHESES, ELUER, #
B RNA B RBEBEAEESER . A RERA
21 RNA Ry 48 BURS i 18 23 LiCl Ui 3 &P TRIZOL-
LiCl Y R &, ik L,
BAES BB S, A K, 43R Trizol
%, L8 T KB A 7] B9 RNAplant Reagent iz 5] F1
TaKaRa 23 F] ) RNAiso Reagent i3 4 f FHRUR,
FHAEE Mt , JEEUH =R & 9 RNA AR, By
BHTHENERERR B, BN AR
PR 35 A S 5 B 7 R A 9 R — e o 3R B L 38
FAPEI7H RNA BB

1 BT vk
1.1 44

PR BER LI SR (Cirrus reficulata
Banco), 5 a 4, E 4 50 cm, SERAT B0,

1.2 FEi{H

DEPC (diethylpyroca-rbonate). Tris-base & Amresco
A HE] (32 E) 4 7=, RNAiso Reagent, Oligo d(T);-
RNase Inhibitor, DL2000 Marker ¥ E TaKaRa %
A (H &), M-MLV Reverse Transcriptase 4 H
Promega /A ] (35 [H), RNAplant Reagent, dNTP,
RNase-Free ddH, O, Hot Taq ¥ H X 2 & (dk
%), PCR BT ARG B-actin B R EHF| 9115555 5
H:5'5]#:5'-CACACTGGAGTGATGGTTGG-3' ;3
5| ¥1: 5'-ATTGGCCTTGGGGTTAAGAG-3', ik
R E AR A . EDTA H RERMHRRiL ¥
WHNFF & DA, Tk CEEFER A KRR Kk
Tk A7, UM AR RBAEEN =T
K=,

1.3 ZER{UEE
C-CERER IS (L LSV ERA
H]),ZDX-35B1 Bl BB M E ) B IR K E 25

(B RZEIFEM) ), DHG-9075A B B P iH 1R 5
RFERMAEEE—ER A RAR),755-B B4
LA 06 6 B (LM B R AR A IR A ),
Eppendorf 5331 % PCR {X (## & Eppendorf), DYY-
6C BB AL T A—AXER) ), 1-15k BIHE L
Pl (sigma 23 F]), GDS-8000 system UVP Bioimaging
system BE 1R 22 4t (Gene company limited),

BRI S N 180°C HtkE 8 h i F, 3k
il & A 0.1% DEPC /K20 24 h, BEREM TG
7R

1.4 4% = RNA 28
1.4.1 FIBCHER KRR 24 F] ) RNAplant Reagent

B30 mg ¥ & BT ES i B9 A AR 4 o A,
0.5 mMEBUAHN , BSG ZMRIRS), EEME 5 min,
4C13 684 x g B> 2 min, FERBEATH T
RNase B.0%F . fIMA 0.1 ml5 mol/L NaCl(4°C Fi¥d),
BAES . A 03 ml E45@CHR), ZHES,
4°C13 684 x g BG.l> 10 min, /NCIR B TS WK A EE
AT RNase B0 8, BHAEGE LR LE
B 1 K. ZAE-RERK EEBRKET NS
ZEERHFHREGCHL), BS,-20C 1 E
10 min, 4°C13 684 x g B.0> 10 min, F ¥ |35, I
1 mlff) 75% ZEE(4°C T ) PE R UTTE,4°C2 375 x g
B0 3 min, BB, MK OEBREEEEL,
RIGABLRH, ZB T 2~3 min, I 20 pl
RNase-Free ddH,0(4°CHig), R E W4T, RS, ;50
% RNA, BRI EC4dE SEEARE, i
R B BP AT T — 2P R R0
1.4.2 A BERY TaKaRa /A F]HJ RNAiso Reagent

B30 mg WAMEE o B AR S ot v, mA
1 ml RNAiso Reagent, i E S MRS, EEME
5 min, 4°C12 000 x g B5.0>5 min, B iR
FHTC RNase BB H. 0.2 ml &5 (4°CH
B), mGER, BFARGER, ZERKE 5 min,
4°C12 000 x g BS.0> 15 min, ¥ _HIEWER I EH
BOEP, MAS LBEBREARYFHNEGTCH
%),-20°C & 10 min, 4°C12 000 x g B> 10 min,
%= ki, MTEPMA L ml i 75% ZBE@C TR
THUEUIIE ,4°C12 000 x g BS.0> 5 min, 3 L 1EH, =
B EET 5 min £4. WA 20 pl B RNase-Free
ddH,0(4 C %), f RNA FE 3 V5 ff. Y8R AP
KedE 2 REE, WREFMSAH#HITT—
R R,
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L REFP R T h EE S A = BT G
NaCL &4 . F R EE.75% Z BEF RNase-Free ddH, O
¥ ACRETNS , R ABETLER EP B & T-20C,

1.5 /& RNA gy k&

BUS5 wl RNA FEfh, SFET 1% SRRk BERE, H
0.5 x TBE ¥ T 120 V FaE vk 20 min, EB 3t
8 15 min, BERCRR REERN rRNA P EIIER A,

RSN BTN E RNA 7R H 230,
260 F1280 nm AbBIREAE, 1T Ave/Ag 1 A/
A AR B RNA 2, R4 AR ITHE RNA %
B B RNA B (ug ml™) = A, x40 pg mI' x 76 Bf
.

1.6 cDNA HIE R REFEER PCR 1§
222 Promega A F] B M-MLV 5% 5 g F ik

BA-5 B cDNA: & RNA B 5 ul, 1 pl 100 pmol/L
5|4 Oligo d(T),s7E PCR {X L= 70°C N4 5 min ,
K BB, EEE.L A M-MLV 5 x Reaction
Buffer 5 pl, dNTP 5 pl, RNase Inhibitor 0.5 pl, M-
MLV K538 1 pl, il ddH, 0 = BEFA 25 pl,
IR EER S, 42°C IR E 60 min,95°C 254 5 min,
-20CHRFHH.

P cDNA 2y £ W&, F #f & B-actin 5| ¥
(20 pmol/L)#4T PCR,PCR S & & M3 1, PCR
Y3 RN AR T : 94°C HAE M 2 min, #RJF 94°C20 s,
47°C30 s, 65°C.1 min, 30 ME3F, B /g 65C L f
5 min, 4CHRFF. ¥ IE=YH 1.5% HIeVESER

%1 PCRERIRY3 MER
Table 1 Three mixtures for PCR reaction

RS TSI
& R ddH, 0 10 x hot dNTP Hot
. Forward Reverse
Mixture ~ Template () . . (] buffer (uh) (nD Tag (M)
primer (ul)  primer (pl)
1 1 05 05 18 25 2 05
2 2 05 05 17 25 2 05
3 1 0.25 025 185 25 2 05

2 GE R

2.1 & RNA H k&

¥ H TaKaRa 23 ] RNAiso Reagent HEBUH 1%
M B RNA B3 0K, Bk 8" A 28S A1 18S K&
HLLESVE M, S B L2 2: 1 (B 1A), ULHA R B
B RNA JRERIFH LA BIEE. BFRRXBARN
RNAplant Reagent 2 B RNA, Hi Ik &7~ 28S Fl
18S AT FEBEN, &5 FH, A
DNA 544 (E 1B),

Bl 1 MM RNA B E
Fig. 1 Gel electrophoresis of RNA extracted from Cirrus leaves
A. RNAiso Reagent (TaKaRa); B. RNAplant Reagent (Tiangen)

2.2 A RNA @i ERIRELLE

KW RS 7 SR BUR RNA, BT840 B fik
B 2, {# F TaKaRa 2\ A] ) RNAiso Reagent 2
BUR RNA, H Ay/Ay 4 1.820, 4+ F 1.7 ~ 2.0,
Aso/Asiyh 2.088, KT 2.0, MRAXBAFK
RNAplant Reagent, A,,/Ay,  1.464, Ayy/Ayy R
1.603 , 1~ REW B JE 2L SR .

22 WA EIRNMHGEH F WS RNA RELLE

Table 2 The quality comparison of total RNA extracted
from Citrus leaves using two methods

e Mg Mg RNA
Aso Asso Asgo 4
Methods MAgy Ay (pg ul’)

Tiangen 0.063 0.101 0.069 1.603 1.464 2.02

regeant

TaKaRa 0.068 0.142 0.078 2.088 1.82 2.84

regeant

2.3 PCR # Il RNA FyRE

FH TaKaRa 3 &) i) RNAiso Reagent 3B H1E
HH & RNA K574 B cDNA, DL H iR, Fte
¥ B-actin 5| 34T PCR RN, Hidk 3 MiAR(FR 1)
B8 BR, TRk E R, KRB
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PCR =¥ v B&¥ 8 /NT 250 bp(B 2), FFEHH A
B 228 bp, H PCR RMRR 1 ¥ 3 H AR
5L, BOREBST, BE| Y —RIRE £ PCR RN KR 2
PIERURWBAF, 1B B AR IR, B LAZE LM
IiH DNA 23 ;PCR KR 3 W4 BT, 519 —
BRBA> TSR EREF. Hit, kA PCR KM &
R 3T B-actin, M IR BB R AR

1 2 3 M

B2 & B-acrin ZEIY RT-PCR HIK AL
Fig. 2 Gel electrophoresis of B-actin genefrom Citrus leaves by RT-PCR
1.2.3 435IH 3 F PCR K Mi{& %R . 1,2,3 present three reaction
mixtures, respectively. M: DL2000 DNA ladder

38

MR R P B Z M 2 B S5 9 3T SRR
RNA & . — € B T, XELURBUS T 2 1 RNA,
WEARFY I HIGHR, LHRE R L+ RNA 2
BUHEAT T3R5, AN R Bugos IhEE HAH IR R L
M A F4HH RNA B4R RBAREREREN T
P, (BRI 3R B B RNA F7E—E K DNA i5
Yu , 75 SCF DNase f&ff DNA, &R AEYRAMRR
) S AL PR O 4R U A B IR %8 19 5L RINA,
PR = £h vk B Je — W7 M B T T REAR AUk S DNA
BB Y (A BRI EB, RS ARG
FE B RNA BB ZEFK LiCl JIE M CaCLALHE
WEE AR B AR B B2 w5 A & 1 B AR AT, 1
Trizol il &M RNA 435 2 , B EM N &
SRR RNA BB FAEZERY . HREASFH

B {# Ffj Life Technologies 2\ &) #& fit B Trizol F
Promega /3y F] B RNAgents UM 1% B RNA, B R
PREE B A R 5, 15089 RNA R FHL Licl I
TEMLiLL

BRATRAT KRR AF ) RNAplant Reagent 1
TaKaRa 23 ] ) RNAiso Reagent ¥ 7i50] & #2 BUMH
HM A B RNA, 31T T S ko, FEZ 2K A
BHITE 4CH% , R WERTLIER EP F & T-20C,
FEHRE RNA B B g, XRS5 ERMI, 1K
EFEIRT RNA BRHTE 4, B> T RNA BB A%, T
BB e, WA, RATEZIMEHRR
A EJH) RNAplant Reagent 50 &, $2 ORI A A& H
E RNA B, A DNA IS4, JLH X Ak
FIEAKE B M HH RNA B, T RE 21
7 2 Bk DNA RE /) f5 55, DNAase 1 b ZH R
WA KA, 7R B AR H B N NaCl A& A5
$22 ¥k, Mif#if TaKaRa 2\ ] RNAiso Reagent 12
BUR RNA JR 8 84T, 40 8 vk B B0, SR I
RNA 32 288 2B AE H B T5 800, FRF, R
PR AP IRG AR BN RNA 5% 39 A G B-actin
FEE i BORAG S , TE B X RG] S B R O v
M 2R RNA 2B — R R Pk . 16
PR . MAh, MEE K EH B-actin BT
PRI E R T LA NS, AR #—25 1T
iy B FISRFT R Y B 7% AR DL th B B R A A R
FER LT M T 2R
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