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(DU B B2 2 B, SR 610064)

WE oy RIS IR 1) RNA SRIERRIA . i 556 TSR IERE, 1 RNase. 288 & 2 B2 i)™ 514 RNA (1)
O ESREULRE . LA RERE 1O RNase (W, 454 PVP. midh 2 2 Il T REUCIE 540 5, @diar 7 Fh 2 3& A (0 RNA
PRI, AR &2 EKIRTL, & RNase [ZVIFNE, 28 2 MR BRI LLOREE . BERESE 10 25 RNA
TR BN R S E AR P BRI SE R I, 9% 1) RNA. RT-PCR SE0# W], F2EUK RNA B9 T 2: 1)
ST, REEE L - RIS RNA 322 R HIRIGLR 3 52 . M4, Ko B3I 2 RNA 45 Licl 5
PEGS8000 Jil NaCl ¥iiE 5 AT % L b T K7 BE RNA,  LAZKAH Osa-mir-156 R F A BEVHEF 5 5 25 3K RT-PCR, 451
TEWT, AR R/ RNA 0] DU F miRNA 2S5 R4 .

XK ST, RNA I, /ZDRNA, ]k
ZRHES QT8I

G RV RLAF I RNA — BR800 T 3L
FAR VIR 531 A= 237 T T W ) Bk i e R A
JUE DRV RNA 48 B3I VE S TT R
HA T RNA 7 B BORA &, (R0, A bse
AR T & S0 RNA B 28, 254 ik
LR RNA, m# 5 RNA B R4 5 ™ 5
T4 RNA [FFRHE, H o EUE 0 1 R

P —J51f, miRNA, snoRNA, sn RNA Z&/)\
RNA ZIEFRIA WM EE D7, T2l e
R E - AR LAY 5 DNACK 5 FE R 1
R 2 vy AT 1) TR 0L A ) I 42 S 0 5 3 Y
PEET. A7/ RNA 5 3E IR IA 3% 5C R AT LA
SRR TR 5 R DR 7 45 T ) S R L8 R

At I B R IE R TAE. HAT, /N RNA (42
W2 M H SDS-PAGE M & RNA H 43 25 4fi 41, 111,
Haife i FE S BIE Y, HRIK.

AR SCHIE R Ak 5 - RE 65 A S0 B RNA fifgle1)
(R IE, Shidrmith. PVP M 2 W T Wk ve 255
T, BT s TR RNA B0 V. %05 vk
MNAETT, WTLLAE & RNase M Z 0. 2y
FEEEEL RNA RAEZ . A B E bt kb 42
I & s RNA, Gl &5 4 LiCl 5 PEGS8000 i
NaCl JiiE £ K B RNA, AR 5% T/ RNA.

1 MRS ZE

1.1 EEHE

FYD: & & 2 W R RRIKURS 2l B RR AR 2
LRt Gt ARG P, E A 2R
TERIEKIRTL, ZKFEH) T DL G = 1R BRI
. W) &% RNase WX WA . A .
KEE R
1.2 EENUEHE

AU B L. Centrifuge 5804 R (Eppendorf 7
Al). KA DYY-TI 1 8RR A (AL i /S — {28
J ). BANER R 24 : Bio IMAGING SYSTEM
(SYNGENE). *4Ma] W73 6o Ltk TU-1800(Ik
T A A PR 545 A A]). PCR {X: Personal
cycler(Biometra /A 7).
1.3 FH%
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wls UIRREN Sigma AR REEE L. KRN
(pH 4.7). &+ 5% EE . 5 mol/L KAc(pH 4.8).
T5% LW oK AW, £ T k. SDS. Fr g
By, Triss HCL. 2- SidE O KA IR SR Lt
1% 4¢ fid (PVP). 5 mol/L NaCl. 8 mol/L LiCl. 50%
PEG 8 000 1 mol/L MgCl, 2534k [F 7 43 Bt i 571
1.3.2 W%

a. FESE LA E . 5 g iEEE T H 50 ml
50 mmol/L Tris-HCl(pH 7.6) % fi#t, -+ 100°C Jill &'
5min. #2500 g B0 Smin. 3 B3, PiEA
40 ml 50 mmol/L Tris-HCI(pH 7.6) H &k . & & 5.0
ME R, A 1 min. =i 3 5008 &0
15 min. PT3E A 30 ml 50 mmol/L Tris-HCI(pH 7.6)
FRl. 4 CHEAT.

b. fEEE PRI : 20 mmol/L Fr A R 4k
(pH 7.0), 10 mmol/L EDTA, 0.5% SDS, 1% 2- %
FE 2%, 100 mmol/L NaCl, 1.9 g/L Ab B it (1) fik: 35
. (121°C 5 s K # 20 min, A HGEIA 1%
2- HiIOWE, 4CRAT) .

c. M E R MTHR 2% pi il 4% SCER (17109 )7
AT

SE6 BT 0 S kL A 34 22 S A R S min i
121°C =y F KR 20 min, BEEG. BRE AL 200°C +
HOK A 8 h.

1.3.3 & RNA [(J42H.

R AEUK AR, CREFRE SR AR 0~
4°C.

a. FEVE L - KWL, MEAEEIRGR, TR
HRIE B AN ORI e N TIA I B0, X R
4 ml/g (MELBIIIANEE B L3RI I, R R e
TN 172 AR K GLFA T A 172 AR &7 © 0%
WEQ4 1 1), B2, 4°C12000g 50> 10 min, HY
EE I AR 5 mol/L KAc(pH 4.8), R JH UK
10 min, 4°C13 000g & .0» 10 min. AN A,
B LERm Ui, HERHER. LEBAH
B, MNERMO TR, WEWSE, KR
H 1h. 4°C14000 g &0 15 min. JiiEH 75% 4B
e 2 Wk, AT S A IS & DEPC-H,0 % il
~70°CIRA7-

X THR A 55 22 W A AL DU LRI B8 A in i 2 i
RN 2%~4%[8 PVP. SGiREAT &R,
Wy / A, Al L.

b. SEORFERNE.  SZ 56 8 A 42 SR [17]1)
JiiEIAT .

c. TRIZOL i%. 7 & % H Invitrogen 2 7 ,
S 7 VR L AT
1.3.4 RNA SEHME T ST A

a. RNA HL3K/H7. RNA (5280 1% A48
PESRERE LI HIK, AR5 SR IMER R R4

b. RNA 2% 5w, 1 wl ££4, A DEPC-
H,O Fi B¢ 30 %, 284040 6o B oh I & HAE 230,
260 1280 nm AL AMEOGAE(A). BEAMFE M E R
3, HOPIIME. P As/A e Ax/As HGAEMEESE
Gy TS,

1.3.5 fE#E - - 5 -LiCI-PEG 325U/ RNA. /K
FEAH)) W A R PRI B ok R A8 N T4 (1) B 0
MR PR AL S T 4% R 3~4 ml/g 1 LL A in A\ 7k v+ 4%
UM, 80 IRA) . My iR s I 1/3 4k
BLH 8 mol/L LiCl, &%), -20C & & >
30 min. 2°C15000g 5.0 10 min. Fi%H 50% PEG
8000 Fl1 5 mol/L NaCl(% 400 wl LM 50% PEG
8000 50 wl Al 5 mol/L NaCl 50 pl)#%), —20°C ik
H4/b 30 min. 2°C15000g 250> 10 min. 37 FFE
2 —IX PEG-NaCl Jiig b 3. FIEBARE, A
25 BB K LB R 1710 A& B 1 mol/L
MgCl,, -20°CJUE /b 2 h. 2°C 15 000 g & /L
30 min. FEVBAH, DUE 75%LEE0E 2 W, TR
W TiE & DEPC-H,0 1, -70°C-474 1.

1.3.6 RT-PCR.

RT-PCR #% TaKaRa A n] AMV [ ¥ s il 54
FMREAT. BT 514 (H TaKaRa 23 7] & 80) AR 3 Bk
B 18 S A% Ml A& RNA JE K 7 51 %09, 57 514
P1, 5 ATT TCT GCC CTA TCA ACT TT 3/, 3' 5|
¥ P2, 5 CCA AGG TCC AAC TAC GAG C 3'.
cDNA FHR 7E 94°C A2 4 min J5, 4% 94°C 30 s,
53°C 1 min, 72°C 1 min F£/74 14 35 NMEH, )5
72°CRHE 10 min.  PAARZE [ S ) PCR FIUAR Jip A
B ) RT-PCRF=4) Ay %t . B8 45 o5 T 1% g
PR IR FEL AT

Osa-miR 156 J& B 28 AIE B v 7E 7K 78 40 1 v 46 0
HR I miRNARY,  AHFSEH T 50 UF /s RNA & 85
LR TEENE. S R KARE /N RNA ) RT-PCR SE5
WHE 741 5" UGA CAG AAG AGA GUG AGC AC 3’
(http://www.sanger.ac.uk/Software/Rfam/mirna/index.
shtml) % 7" Osa-miR156 [FJZ£¥4 RT 5[#), 5' CTC
AAC TGC GTG GAG TCG CAG TTG AGG TGC
TCA C 3" Fl—X} PCR 51 ¥)(IE M 514 : 5" ACA
CTC CAG CTG GGT GAC AGA AGA GAG TGA 3’
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K s 514 : 5 CT CAA CTG CGT GGA GT 3/,
JNEZ WICHR[21]. 978 v BER/A R 60 bp Aid.
RT-PCR /% )W #% TaKaRa /A 7] ExScript™ RT reagent
Kit #1047, RT-RCR J W53 42°C 10 min,
95°C 2 min. cDNA B {E 95°CAYE 4 min, 471
(95C 30's, 55°C 1 min, 72°C 1 min) 35 4Nk ;
72°C AR 10 min.  PAAR L [ 55 1) PCR FIUR A

B F) RT-PCR ;=4 % . 3G 45 5 1% 3 Ig b
e Il HL AR N
2 &F R

2.1 FEERTIRENGE R A iFiL

AT R, e R G I
WH. A1 HyO. 200 mmol/L ) Tris-HCIPF
25 mmol/L IR AZ TR BN, FH 1%350 R Bl 5 e R vk
BT LU (B 1), =5 S8 0T LR IR it
P RNA. (2, DR AN ok 92 ) 1 4
WO B dp i, Tris-HCL IRZ . WO 8 58 A7 B BR A A
ARHCR T I R R gy, E— D i s AR IR
SCu Wi T 5. 100 150 204 25, 30, 35,
40, 45 mmol/L 55 9 FiASRI I IR ANIR S . 253
L, FPEIRENIREALE 15~30 mmol/L 3 [ I 2 R
BIIREF, RILK RNA G, s2BEm, iR
i, 28 S AR AL 18 S 4RI 2 A5 (Kl 2). AR BEsE
56 v 36 FH G2 i U A IR A ()R B2 24 20 mmiol/L.
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Fig. 1 Agarose electrophoresis of total RNA
extracted by different extraction buffer
M: DNA marker; /: H,O; 2: 200 mmol/L Tris-HCI; 3: 25 mmol/L

sodium citrate.
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Fig. 2 Agarose electrophoresis of total RNA extracted by

different concentration of sodium citrate in extraction buffer

M: DNA marker; /: 5 mmol/L; 2: 10 mmol/L; 3: 15 mmol/L; 4:
20 mmol/L; 5: 25 mmol/L; 6: 30 mmol/L; 7: 35 mmol/L; 8: 40 mmol/L;
9: 45 mmol/L.

22 REEMBPERELRENHE
FET R 5 RNA $& B2 i i v ek e 1 1) e A
WE. AT HILE 150 1.6. 1.7, 1.8, 1.9, 2.0,
2.1, 2.2 g/L SEAN[R] (A e 1 VR T B EDURR AR 1H
FI RNA. 1%3IERE B ik 25 R s, fEde
W RN 1.9 g/L I RNA 77 & & w208 & I
(K 3).
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Fig. 3 Agarose electrophoresis of total RNA
extracted by different concentration of
macaloid suspension in extraction buffer
M: DNA marker; 7: 1.5 g/L; 2: 1.6 g/L; 3: 1.7 g/L; 4: 1.8 g/L; 5: 1.9 g/L;
6:2.0g/L;7:2.1 g/L; 8:2.2 g/L.

2.3 RNA JUEIRFI BT B 8] B9l ZE

RNA $250d ferh, T2 N e 7 24
TAKCEE N, AR, £ kT Tk
HATAREE T R0, AN 17 S Ay VA FE
W NIX 3 FPYLEEFIVTIE 30 min. 1% B &
MUK A R R, R T R DTE ORI (3] 4).
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Fig. 4 Agarose electrophoresis of total RNA
extracted by different precipitation reagent
M: DNA marker; / ~3: RNA precipitated respectively by ethanol,
isopropanol and ethylene glycol monobutyl ether for 30 min.

LEVTTERTA] |, 10~60 min 75 B N B35 UT3E I
BEINK, 4 8T BociE SUR B SR 5), it
JE 2 h FIRCRIEAR SYT3E 1 h AHIA .
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Fig. 5 Agarose electrophoresis of total RNA deposited

by ethylene glycol monobutyl ether in different time
M: DNA marker; /: 10 min; 2: 30 min; 3: 60 min; 4: 120 min.
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2.4 BLBTERYIEE

X RO RGBT, FATERT 4C
12 000 g % 13 000 g 0> 20 min, ] 13 000 g 5
14 000 g &0 15 min F:551F. 45 R B7R, 14 000 g
B0 15 min [PRCRE LT (K 6).
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Fig. 6 Agarose electrophoresis of total RNA extracted
in different centrifugal condition
M: DNA marker; 7: 12 000 g, 20 min; 2: 13 000 g, 15 min; 3: 13 000 g,
20 min; 4: 14 000 g, 15 min.

25 mERLT-FEHESHMA LT

L S mURIL . TRIZOL VL4552 56 =55 1
LA, ASCENLTTE Sy BRI . Z IR
PSR RNA [RRCR 0 W4 4 (B 7).
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Fig. 7 Agarose electrophoresis of total RNA
extracted by different methods
M: DNA marker; / ~3: RNA extracted respectively by Macaloid-
phenol, Guanidinium isothiocyanate and TRIZOL.

RIERA1 53 Y606 BEETH 0 S AGr I RNA. $2 HUFE i 1)
Apon Asos Ao K Asf/A o 5 Asef/A s LA, SR
7~ ASCENL R SR IR ITE SRR RNA
PR AU ERR I, B R A U 2 BRI ) 5 )
T9 9% (HATTVE RNA f3RARK, &g MR n] 5
232.2 pg, AT FIRINER 3 52 (R 1).

Table 1 Radio of A,/Ax and A/Ax of RNAs extracted by macaloid

Method Axo Ao Yield(ug/ g) Ao Asso/A 50 Aseo/A o
Macaloid-phenol 0.268 0.387 2322 0.193 2.005 1.444
Guanidinium isothiocyanate 0.074 0.126 75.6 0.063 2.000 1.703

‘P<0.05.

Ty 7, DR L - RHASE T RNA
FEAR, FHBRIRRY 18 S rRNA KR %514 P1. P2
i RT-PCR, fedr 34 tH PO 220 350 bp B9 H B
B 8). XU WIREEE 1 - SREYEHEELY RNA 523
PELF, WICAE—0 H T fa e st

Fig. 8 Agarose electrophoresis of RT-PCR products
M: DNA marker; /: non-reverse-transcribed RNA; 2: H,O; 3: RNA

extracted by macaloid-phenol method.

2.6 RNA HEEUFEMEM IR ELER

N T BT IE N, BATIRIT &S
RNase [IZIWIR BRI, w5 R -5 2 WK
AT T AL RA . FERg T, BER
) T K R L DA S A 8545 22 Tl RNA S HC I A 1R 3

) S E IR RN (BT 9), - S3 ARSI T /K ARl
IR AR B B RR A 4l 25 2 R 1) RNA,
PG TARGFIROR. Bk, mEde b - R AT
Z 13E P
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Fig. 9 Agarose electrophoresis of total RNA extracted
from many materials by macaloid-phend method
M: DNA marker; /: RNA extracted from rabbit liver; 2: Seeds of
Jatropha curcas L; 3: Young leaves of Ginkgo biloba; 4: Maize
endosperm; 5: Young leaves of Sapium sebiferum L.; 6: Trichoderma; 7:
Leaves of Aloe Vera.
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27 & - ER-LICI-PEG £ 12 BUK 78 47 & /)
RNA
FE ST IR B RNA 2 B 52l i 1 kb L

BAVF LB KRG S RNA, 0 &K Licl &

b K PEG-NaCl JiiE K fr Bt RNA, & &
/N RNA. 1%AR A M B bl i sk s, K
Bt RNA A3 20iG B 7, /D RNA 15 2R 47 &
(B 10), B EHPASE 14.032 ng. XMTE
LMK /N RNA FE R SCIR[23] %0519,
RT-PCR 3 A5l /2 75 /7 7 Osa-miR156 J¥41.
UKEE RT3 4l 5 U 4417 60 bp 7
LAFFE 1), KIAARTTIEFRIUPKAG /N RNA 7
# miRNA %55 B
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Fig. 10 Agarose electrophoresis of small RNA
extracted by macaloid-phenol-LiCI-PEG method
M: DNA marker; /: Small RNA extracted by macaloid-phenol-LiCl-
PEG method.
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Fig. 11 Agarose electrophoresis of stem-loop RT-PCR
from small RNA extracted by macaloid-phenol-LiCI-PEG
method
M: DNA marker; /: Small RNA extracted by macaloid-phenol-LiCI-PEG

method; 2: non-reverse-transcribed small RNA; 3: H,O.

3 it it
RNA [l 20, 2Py 2 s RNA #E

DU B LN 25, RNA i)k 4MJE RNA F

P RNA BER A, JU# BOULCAEANTE, (HE T
DL o i T 46 . RNA g #0041 571 ( Lk 4o 52407
DEPC /K%5)4b 3, i F2 . iy 15855 57 LA
fif vk, A NYE RNA Bk B AE S ALZUN &, A pei
Tk R 00 Ak BRI /N 00 T BT 1 9 SR 3 BRI gl 2 SR
RNA $&HUS b, #HI N JE RNA BgE e, kst
#E 0 DA RO B RNA B 4 55, BRATIAE SR I 22
MR BIN T RESE L, AT S T RE S RNA B %
fil, SEA YT hMIRAT B £ B T RNA 258 A
J, KORHE = T RNA SR ). [,
TEFROE R, SR SR B KA Fl S T Tk
DU LR, AR ERT 2 2ZmAY T, il
AT T RIS RNA 7 %, 2t R s
 RNase [ RIFNE, & & 2 B8 K TOK IR
L, BEZWMZ MR A BRI R B
BRB L G AER S SRR, LAY
PRI B 5 % RS B RNA PR A R A4 ) b 2 B
T TR RNA, KRR TERAT ) Z G .

miRNA, siRNA %5/N RNA 8 i il 3% 54 7
Sl B i mRNA FEFR, AT 428 JE R (1 R IR
K, FEEI A 2 PR B I AT LA S A0 B T AR
PUAR K S P g NAZ G167 112425 JEE I PR 1Y) 5 A
WS ERA ORI N TSR, A HE A
FER A FE R Fp 2 /0T 173 (13 R 52 miRNA (1) 17
P2 S Ealif /N RNA ZJT g/ RNA AR
IR R R UL RIS WAy 7 aide. Har, /b
RNA 1173 B HI V52 15 43 25 5 RNA [RE A T
FIH SDS-PAGE [, Zjikikefir£, L&
BRI, AR, RATIEE L RNA $-IU07
L EEAE bt — P8 i LiCl 5 PEG 8000 Jil NaCl
DUNESE L RA ML T KT B RNA, B T /My
T RNA. R REFH G5 ¥)M RT-PCR L5
BERG R I H 3 miR 156 741, UE WA & 4R 1/
RNA BRI T 5 8211000 T AL 24 S 7. /N RNA
() SRR 1) o, B v M RG4S 300 14.032 pg,
BB KK T IR & -SDS-PAGE HL ik [FIic i

B2 A AT DLRE EE A Ok S Atk T R 1
RNA 73 B RO T LT . i & L 4y
B RNA, EHT) Z2EMME, JTHEES
RNase, & 5 202 My S8k AR =Y — M7
FEHL RNA RHEI R 2> B2 H RNAL [RlI, A
SCHEIR ) 7 v T — 2 AT Akl E B/ RNA,  E AR
puy iy Eﬁ@ L{Jl AT
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A RNA Isolation Method Suitable for a Wide Range of Materials®

CHUN Jun, ZHENG Yan-Feng, WANG Sheng-Hua™, CHEN Fang
(College of Life Science, Sichuan University, Chengdu 610064, China)

Abstract High levels of RNase, polysaccharides and polyphenol compounds make isolation of high quality RNA
difficult. Thus it is presented an effective RNA extraction method based on the nuclease adsorbent macaloid, poly
vinyl pyrrolidone, and high concentration of KAc and ethylene glycol monobutyl ether, which has successfully
extracted high-quality RNA from many materials difficult to RNA isolation, such as RNase-rich rabbit liver, plant
and microbial tissues rich in polysaccharides, lipids and polyphenol compounds. This method was found to be
better than the ones in common use-Trizol and Guanidinium isothiocyanate, the yield of which was at least three
time higher. Furtherly, small RNA was enriched from total RNA sample from rice seedling through by repeat
deposit which deals with high concentration of LiCl, PEG8000 and NaCl. The small RNA gained was confirmed to
be used for following molecular biological research by RT-PCR with the primers designed on osa-mir-156
sequence from rice miRNA.

Key words macaloid, RNA extraction, small RNAs, ethylene glycol monobutyl ether
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