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Comparison of four methods and their efficiency for total RNA extraction

from leaves of Pinellia ternata
WU Lin"?, XUE Jian-ping'**, XU You-ming?, TIAN Zhen-dong'
(1. Department of Biology, Huaibei Coal Industry Teachers’ College, Huaibei 235000, China; 2. College
of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China;
3. Anhui Key Laboratory of Plant Resources and Biology, Huaibei 235000, China)

Abstract: Objective To optimize a simple, economic, and efficient method for total RNA extraction
with high-quality from mature leaves of Pinellia ternata which has plenty of polysaccharides, phenols, and
many other chemical substances. Methods Four methods, i.e. guanidine isothiocyanate, bentonite,
CTAB-LiCl, and the modified SDS/phenol, were used to extract the total RNA. Then the results of the
extraction were compared and analyzed by electrophoresis, UV spectrophotometer detection, and RT-PCR
verification. Results Among all of the four methods, the bentonite method took only about 3—4 h,
which was half time of the other three methods, and the cost of extracting 1 g leaf was 1/13—1/14 of the
other three. The 18S and 28S bands of the total RNA extracted by bentonite method were clear and no
dispersion, the integrity of the RNA was well, and there was no obvious contamination with proteins and
other impurities in the RNA extracts. The ratios of A/ A, were equal to 1. 8—2.0 and Ays/Ajs0 Over
2.0, the yield of total RNA was higher at 365. 744 pg/g fresh weight. The total RNA was applied to RT-
PCR test. Conclusion The bentonite method is quick, economic, and efficient for the total RNA
extraction from the leaves of P. ternata. The RNA is suitable for DDRT-PCR, Northern blotting, cDNA
library construction, and other molecular biology research.

Key words: Pinellia ternata (Thunb. ) Breit. ; RNA extraction; bentonite method; guanidine
isothiocyanate method; CTAB-LiCl method; SDS/phenol method
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REAAPHHELENREENLEREZELE
BAN Y 2K B Pinellia ternata (Thunb. ) Breit. )
RE, HASPRERI AR BEEEH BEREH
WAERBYE BANERAEY . NS FEDENH
EXMRREEKAFAHESBAMNOEEER, B
1B THYETE MM RTRE S, cDNA XEH
# .RNA i ERRRAEERAMTERDTE
PEFRHEENE  FRXLHARBELN RN
Mg AR SRNA, XTHEYERNA i 5%
BEEAHREC EREMMHARER ARAE
EEAR. W EER.HH.CX BESFYR. /A
FFHRNA BRI 7 S EREAES,
FRAEYERA—EYOARALFTATYHT LR
wWERAER B BE—HEATHAHED L
RNA (8B 7 ik , B0 R RIS DRHBO #7250, 3
K RNA BTk IE R, A AR AR
BREHREERNA WHM. BT, AXEEERNA K
PR FERARE, ATERALTERTES,
HNEVEE, WL, AR ZR 4 HTENER AP
BEUERNA, LU R B — R B MR T
1 HEAFE
1.1 LM FEERERGZHEREIETERT
EREMERYAEPLOEREEALHFRIRE
HoHERVFHREENREENEY IR P.
ternata (Thunb. ) Breit. , F25 CRZEHRFERH .,
BERBM K EEERT K, FREPRER K
HREFETF—70 CREHEAFRNA B,

SC %0 ¥ 1 o 0 98 %6 5 40 Eppendorf % .
Bk EH 0. 1% 4EKM . Z K (DEPC) KB 12 h,
REBEXKEE &M, JBMEMT 280 CTHRXE
3Sh.EEMEMAEBFRFEEREH 3% HO, 4 10
min, B FIDEPCAM B K B /K wh ik T4t .

1.2 FERN: RH AR, DEPC ¥ Amresco
5% :RQ DNasel ,RNasin . M-MLV R¥ %8 . Taq B
$ Promega /= i ;dNTP. S E 51 9. B R5 YW R L
WA TG RAERKR A B0 BB ™0

B F & RNA R BT A KL 0% W (Tris BR
M FEZ0.1% DEPC b ® 12 h, BEXEEH 7
)41 & Tris BB AHZBEXHER 0.1% DEPC
B KRS KARAGEXKEEEA.

1.3 B RNA #i#

1.3.1 BHEEME: (DEFHEFMAO 8 g (KL
FF—70 CHOFEEH, FAREBE; QB AY
ABI% A 50 mL BB S, A 2 mL RNA #1225

% (4 mol/L REH M, 25 mmol/L FEMHM,
0.-5%+ “hE HMER. 4% BHREZE); KWK
A 2 mol/L B:® 41 (pH 4.0)0.5 mL, 7K 3 f1 % B
2 mL, KAEFE 0.5 mL, TAHES EXKERHE
/10 min; (4)10 000 r/min.4 ‘C&.(> 20 min, #7K
HWRA—F# 850 mL BLES MAZKRRR
B, —20 CHE 2 h AVIIERNA;(5)10 000 r/min,
4 CHE.20 min i % L E W, 75 % ZBEBEHRRNA
(6)% RNA ¥ T 800 pL. DEPC 4B K, BH K
A2 mL/NEE, RIB A 500 pL B/K AR
#1600 pL KA, RFHIES. 4 CFLI2 0001/
min B.0> 15 min MERAVIREAR (DKL LR
. 1/10 R # 2 mol/L BEM4I(pH 4. 0) FI%
ABHRTEE, —20 CHIESRNA 2h;(8)4 CTF
412 000 r/min B> 15 min, {{E EH#, M 1 mL
5% BB S RNA 30 min, B Z®,. KT E
RNA EROR, 85 % k% # T & & DEPC 42K
#,—70 CHRAKFEILRER.

1.3.2 B4k (HBEFSEMFO.8 g, ERA P HE
BB R I A B 2 A 0 50 mL BL.OE ;5 (200
A2 mL 81+ # R mH[25 mmol /L #HE# 4 (pH
7.0),10 mmol/L EDTA,100 mmol/L NaCl,0.5%
SDS,4% B-HEZ B, 0.5% 8+, RIARHES.
1 AR B B AR A KRR, Sk RGBS
Bl ARBREMBREROEN, REHRST.4 C,
12 000X g B3> 15 min; OB EHRD—FHE, MA
1/2 & # 5 mol/L KAc (pH 4.8),7k L& 10
min;4 'C,13 000X g B.0> 10 min; (4) BUBARS 5 —
RO, MAL/2 RBAKEMEFRL/2 ERHR
B, ®FH RS, 4 C,10 000X g B.L> 5 min; (5)EX
Wi, HAAEES:; ORLERFMAFERNA
G 1 K. BLHEREIFEP, MAZFEKRNL
TEETRE,—20 CHCE1h;4 C,14 000X g, B 15
min; () EWH FIRAS%ZE%2 K. 259 F
% ,% TR DEPC &#/K%,—70 CRF.

1.3.3 CTAB-LiCl ¥ (1DER 0.8 g LB B, FEH
SEPHREBRASOmL BLE . FREWKLL: 10
A 2XCTAB #[2% CTAR,0.1 mol/L Tris-HCI
(pH 8.0), 20 mmol/L EDTA (pH 8.0), 1. 4 mol/
L NaCl,fliA2.0% PVP.4. 0% P-ZHEZ B (AR
111,65 CARBPHE 10 min; ()MALKBRHE
-5 B, B )5 T B T8 000 r/min B 10
min, Bl EEH OOB—RMASERHOEN-7
R, BB HE A T8 000 r/min B> 10 min,



tEh

Chinese Traditional and Herbal Drugs £ 39 % % 6 X3 2008 ££6 A * 903 -

Bl F BRI EA 2 mL BLOE; (OMA1/3 &
B4 8 mol/L ®ALE . E—20 CLE2h A E4C
2413 000 r/min B .(» 10 min, FIFEHRAT (K E
25 F18) 5% F3& & DEPC AL B K ; (5 RIEF4 5
AEGHEMER-4. 8- 2B EHR 1 KE,
o] WK IS HIA 173 R B 8 mol/L #ALEE, — 20
CHE2hBLE; (6)F4 CHMT13 000 r/min B
A£310 min, Bl W IRE, B75% 2 Bks A THRE,
BT ERMDEPC LB A+, —70 CRFE.

1.3.4 iAo SDS/Bsk: (DFRIA 0.8 g Mr 4 MK
BHRERE; 2)IMA 80 CHMMBIREHME 3.4
mL (100 mmol/L LiCl, 100 mmol/L Tris, 50
mmol/L EDTA, 1% SDS,.f# A MA 2% PVP f1
4% BFREZE), AR, Tk 15 min; (3)4 C,
12 000 r/min B.{ 15 min, B L ERE—FELE
i, A 1/3 4£#1 5 mol/L KAc (pH 4.8), 4R
A1, 7K¥% 10 min, B L EBRE-FHBELES; ()4
‘C,12 000 r/min B.L> 15 min, B L BHKZE—HE.O
B MAZSERES-2REEQCL: D, MRS, K
# 15 min; (5)4 C,12 000 r/min Z.(>15 min,# k
HRE—-FBELEF MASKBNTA R AR,
—20 CHE 2 h;(6)4 'C,12 000 r/min B .L 15
min, 7 L% 12 000 r/min &> 15 min, 3 LE R,
FH 600 pL A K (2 mol/L LiCl; 50 mmol/L
EDTA) &R 3E; (7)4 C,12 000 r/min B . 15
min, F ELHR, SUZEBRIEAK ZRT T
5 (8) FLIE A Ti& B DEPC AL Bk, —70 CHRFE.
1.4 HRNA &

1.4.1 ERNAWAERTEERN. 5 FBAR
FHERMEE S RNA B2, 71 0% M IEA R
B ¥R L kW R RNA R A KE M
DEPC b Z8 7K #: % 80 %, F 45 M6 0 BE i1 &
ﬁE(A) ?i‘+g#lﬁi Azso/Azso\Azso/AzsoEgﬁv#ﬁ'ﬁ
BRBE(ug/g)=Aw X 40 (pg » pL™) XHEME
¥ XRNA BEHER L) /FrBM R RE].

1.4.2 RT-PCR &#l;(1) & RNA 1) DNA £k
Baifl B 20~40 pg B RNA fiDnase 1 XBENH
4 DNA, 4ifb )5 % Fi& & (40 nL)DEPC LB K ¥,
Q) iFEF R m B 5 pL R % DNA .8 RNA
S 51MA 2 pL 10 pmol/L 451 ¥ (AAGCT,,G &
AAGCT,,A), i1 DEPC kb 38 it L H K # R A A B
11 uL,70 CARB10 min, A& E Frk £ £ %2 min
AL, B OB KK M A4 pL 5XM-MLV Buffer,

2 pL dNTPs (£ 10 mmol/L),1 pL RNase 0l ikl 3]
(40 U/pL), iIRNase free dH,0 £19 uL,iR5IEE
F 37 CAKEF4 2 min, A1 pL RTase M-MLV
(RNase H-) (200 U/pL), R 5% 37 CKB KM
1h, B&J/G70 C{RIR15 min KI5 ¥ X8 . W R 7=
YMHTH SRR KW, (3)PCR & Bi:20 pL PCR
RRAR R Y1 pL.2 uL 10X PCR Buffer,
2 pL MgCl, (25 mmol/L),2 pL dNTPs (2 mmol/
L).0.2 pl Taq B4 8 (5 U/pL) 5 38 5 Rt 5t Ry
M ESI1% 1 L, 10 pmol/L 10 mer MIFEHLE| Y 1
pL ALK EREB R20 uL, ZEPCR S LRI
TFRE&MGH#TTH.94 C.2.5 min; 94 C.30s,
38 C.1 min,72 'C.1.5 min,35 M§¥ ;72 ‘CHEfH5
min,4 CIRFF. U=V ITHIE R IKEN .

2 HRE5HH

2.1 ARFHERRERNA fRBit dE 5K,
AEFERBERNA 21. 0% #3525 14 55 A b5 52 Bk
BEEN. LR LA, RHARKE. 28R
CTAB-LIiCl $:# B 44 59 5 RNA 18S, 285 4 & 1 b
EHRB, TR, MELATE, EHLELRM
HAth e RI5 S EEMBETLHIEA B AT . AR
DNA 5%, RREMIEERNEARNA HFREN
59 &4, B+ BB 5S £H RS, CTAB-LICl &
REH 5SS AHET. BAPHKAEITRMERE
TR 23X 3 T R Azso/ Ao RIEIITE L. 8~2. 0, Ageo/
A IEB K F 2.0, BEHHEHGE D, WX 3 #
FEFBROLEHE BRNA 4R, RBF. MK
P9 SDS/By B R BUH 9 5 RNA ¥4 B B 49 18S.
288 &M RWHRHML ERNA AR ERETH,
A5 EMBEFLBEA R, mMEEFLHGER A B H %
HoOMAE B R DNA ISR E, B A/ Ao KT
2.3(&%0D. ’

2.2 RBRBUY BT RN A B A e d - A B R4
WERSEREERAREVHRRARME, B L&
M CTAB-LiICl B BRI B M E H i H A
RNA. EEHA B FEEERHF, LRERRE
1. BXBEREFHE RRIBAF3I~4 h, RHAL
3 Fp IR BT L BT FE BT R A — 2k R B A AR
A =CRREBA+ SR /A RE]R
HHAFTENL/13~1/14 . FFh Bt REREH
BB R BRNA WBZF HHFE,

2.3 RT-PCR: A TRIFE+ZERMERNA T
2T UAFRT-PCR.ERBRESFEYFHE
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A-RHWEME: B2+t C-CTABLCl 3% D-Bift#y SDS/Bik

A-guanidine isothiocyanate method ~B-bentonite method C-CTAB-LiCl method D-modified SDS/phenol method

M1 4MARAAERMAEEMH BRNA BARMER

Fig. 1 Electrophorogram of extracted total RNA from leaves of P. ternata by four different methods

%1 4HARAEREMERMN S BRNA RE.
HEREERLE
Table 1 Comparison of quality, efficiency, and cost
of extracted total RNA from leaves of P.

ternataby four different methods

Ao/ Azso/ B/ BB RERKE/
)4
ik Azgo Apo C(pgeg™» [@/h GGeg™
SHNMmME  1.872 2.316 326.160 7~8  1.335
Bt 1.937 2.162 365.744 3~4  0.10
CTAB-LiCl 3 1.949 2.224 381.05 7~8  1.313
M SDS/My3:  2.892  2.436 298.632  6~7  1.425
FIRFEE, LU + B R B A B RNA AR 31T RT-
PCR #% .
2.3.1 B RNA Y DNA B Eatk.EBT

DNA FIS RNA 2 1. 0% M AEE A EE R B
TR W (E 2-A) B 7R - 18S 1 28S &4 4 B b , K
WEL SBETLA T, B B RNA R AT . EER
B & DNA &8, T EERER.

2.3.2 FEFRN: B LERBALDNA FH
B RNA H#R, B AAGCT G f1 AAGCT ,A
B1Y, 5 BT RN, R WA IR
BEvEE R kR (B 2-B) . £ R BRcDNA FBX
INFEEEAFFLE250~2 500 bp, i FHYRNA H
X84, BB I A X N B R 9 cDNA RAEERI, &
BB S RNA FREH, BREMN.

2.3.3 PCR R I:BEHLBEER 4 N BEHLE] ¥ (GAT-
CTCAGAC.GATCATAGCC.GATCAA-TCGC #
GATCTAACCGO) A B 5 H XMW HEES D
(AAGCT,G.AAGCT ,A)BEHLA A # T PCR ¥ 1%
BN, g R (E 2-COF MW A B A F100~2 000
bp, # A M, Z BT .

3 itig

Y ERNA 7 AL F R, ERIERER
HRT . ES—MEE. 2% REMFEX FEE
MaTEYERE+HLE, ATFTREEE IR
HATLHEIMASVERERZHE S EELH
FEFEHTT RELE, BRSRMEFACTAB-
LiCl e RBUL B RN EH A B
RNA,B#AESBEB EREAKETF 70, K
A%, LICl REEESHMITRBHN 5 FRER
RNA, & SBEMN T FHERNA MEX, FAHF
SR RAMLC S THREEME. MEER
SDS/M ik, BARYE T /™ 88 4 1E FIHI L 6 VA % , (4R
BUEE K M B ERNA FEBE, 2+ RFA
W B 1 B A R0 RNase B4 HE0, 8 —E &
# 2+ A B RNA $2 53 i o AT LA7E B30 990
Fo W% B BE 5 P B9 RNase £E AR AR T B H
AEM-EMBEEANKE K TEER-K
i RERNA #i#, BB 7%, 4 TRE,
B RBGTE 3~4 h TR KKBEDT RNA BA
AMFERNA BB E FEAM P EEREREL
MMEY R, R F SRS RNA L&
BB BHEES RNA LU, RERENLT. B
R AYESRHR S B ELRMEY R, 5 RNA
RA] A, N0 5 RNA BB aiie,
ERETEBRBAPMANBRBREA AL,
AR E AL, T S B AR I R R T
ZHRES., VLR RNA ZEIINA 172 A BUE
5mol/L KAc (pH 4.8) . BEE R ERBEZFHE
B, AT #5 TRNA i RS B50XZ BT
B R ULERNA,, AR FRNAF R Z BB TR+
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A-T{LDNA G B H ERNA B-R¥ ™% cDNA (3 i#f :M-2 000 DL Maker,1-LA AAGCT1sG %75!4,2-LL AAGCT A
519> C-PCRy M= kil 1~4-4E 51 WA AAGCT oG, L3195 % GATCTCAGAC .GATCATAGCC,GATCAATCGC
HIGATCTAACCG 33 5~ 8- 51 91 AAGCT10A  BEHLS1 9 5 3K 1~4 M1 il M-2 000 DL Maker)

A-total RNA from P. ternata leaves was removed DNA B-reveres transcripted cDNA (Lanes; M-2 000 DL Maker, 1-a prime for
AAGCT4G, 2-a prime for AAGCT0A) C-products of PCR amplification (Lanes 1 — 4-anchored primer is AAGCT oG, arbitrary
primer is GATCTCAGAC, GATCATAGCC, GATCAATCGC, and GATCTAACCG, respectively; Lanes 5—8-anchored primer
is AAGCToA, arbitrary primer is same lanes 1—4; Lane M-2 000 DL Maker)

2 B1HMLWH A B RNA RT-PCR AR MLER
Fig. 2 Electrophorogram of RT-PCR for extracted total RNA from leaves of P. ternata by bentonite method
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