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# E.% M RNeasy Plant Mini Kit 3% .RNAiso Plus #% .RNAiso for Polysaccharide-rich Plant
Tissue 3% .CTAB %40 SDS %, 44 4 #3R R A 84, 5 AR IRF XX R & RNA, B Rfg
BB B ok S & RT-PCR BB 3 32 AR AT T e 047, 4 R A9 . % RNAiso Plus %
SN, E e kR IRE ¥ RNA ¥ — 242 B 69 DNA /54, RNAiso Plus %2Q(1/5 4 KAC+4/5
#Ar PCD % 30 %45, SDS 5 2@ (1/5 4 A% NaCl+-4/5 4k PCD K B % &, 4 372.4 ng/pL, 5 #F
Tk 20 ARG ITH) RNA RAEFEH YT 3 18S/RNA AW A &, AR AEIRTER
THREr R 69 % RNARBU ik, A FH RRG AR L KA R FKAHHER TR,

*ﬁiﬁ :%3&% 3 AE\ RNA %BX ;RT_PCR
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LS AET . 5 K2R 5 i b 25 41, oAb R
L, — M LABRZE AT O 25, H i Tl BRI, B R
ZEWPAE PR WG A , B P B R A KA TR A WG
WY RY . HEl,H RZERPI S 5% T B,
HZY RO SUE 37 7 1w, B I A R de A i . A
RN TREFEARMERE T RXELHESE
ZHmERFE BRI ITRRZ —, f&maE A
SEEEY S RNA R AT 43 F 5o b FIEE P R 38 4017 5 5%
HFFAROE BRI, ZX R i CTAB .
SDS 1 Fiatfl &k i SR BUSCR , ik S A F KM R
& RNA BB, DB E KRS M ThRE R N M
TEREFNFRIR e SR 2 4 W 45 B B EE R
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FEOTFE PO SR 2 AR , B B DT oY B e O 2 R
WBEE 2 Nervilia fordii (Hance) Schltr. ],
&7 : RNAiso Plus,RNAiso for Polysaccharide-rich
Plant Tissue, Prime Script RT reagent Kit with gDNA
Eraser (Perfect Real Time) ,Premix Ex Tag Version 2.0
(loading dye mix) .RNase-free water ,DNA Markers 1]l
HEAY T (K%E)A R ] ; RNeasy Plant Mini Kit
B & H QIAGEN A 5] ; RNase-free W fif A% B b 5
AR TV BN T ATERR S E AL BRR P R
A FUREECRFRIL R 25 ¢ 24 ¢ 1, f&]FR PCL H A28
KA | = 5 R F e (Tris ) L F N be s =
FERALE (CTAB) R CARALE Sl (PVP) . & i 14 2R
“H(Na, EDTA) 4 ZE B R # (SDS) SR — . i
(DEPC) % ¥ % [ = 4y #7 4. CTAB 42 Bt 2% v iK™
20 mmol/L EDTA ,54. 9 mmol/L CTAB,0.1 mol/L Tris -
HCI(pH 8. 0),1. 4 mol/L NaCl,20 g/ PVP, SDS 38t
22 wh 5 . 0. 05 mol/L EDTA -Na, 0.5 mol/L NaCl,
0. 15 mol/L Tris ,4% SDS,0. 575 mol/L Hil& .
L2 sk
1.2.1 RNA#H M E RNeasy Plant Mini Kit 3 (8]
PR RNeasy 3) : (DFREUE R EE A 500 mg BEA W
R BT I AR EGE B P AT BA . AT D kL
MR . (210 4 mL RLT Buffer 24 3% 286k b 47
SR PR e RIS RIS SRS B A K 52 3
ROERFE S min, IR RERH E 2 mL EP B,
(3)4°C 12 000 r/min > 5 min, /N B ROE 45
BKEANH 2 mL EP B, S0l A LT 4 Rk
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TR : OFERAN, OFEM PCLAL/5 &
1 KAc+4/5 {&F2 PCI,@1/5 {&F1 NaCl-+4/5 {&F1 PCI
(FHA,KAc % 3 mol/L,pH 5.2;NaCl 2k 5 mol/L); (4)
FIZIRT; 15 s, MW A5 30, EIRF#E 5 min; (5)4°C
12 000 r/min B> 15 min J&5 , AT SR 0 3 2 B
W PR EHEEARFESER T EEIME. b
W B3R 2B 2 mL EP & (6) 10 ik b
HWH A 1/2 R S TEER 1/2 R B 3L I
(0. 8 mol/L # B #F 1. 2 mol/L NaCD, it k42 5%
WATIR S IR S % B 2 RNase-free M fff 4 H1,4°C
10 000 r/min B.0» 2 min, FF5 WK, IR AT 5 IET W AR 48 5
(TN 700 pL 75 % ZEEE WA ,4°C 12 000 r/min B
> 5 min, FF W, WA M S OFERE -4
BRAE 5 (O MR ke el 25 Wi BB A8 v, 4°C 12 000 r/min 2§
> 2 min; (10K fAE B F T4 1. 5 mL EP 41, )
W2 oA Ay H ) R A B 25 W% I 30 wL RNase-free 7K, & i
#E 2 min,4°C 12 000 r/min B.[> 2 min, ¥ RNA B
R B L P, —T0CRF &AM, B R RNAiso Plus
1 f# F RNAiso Plus 248 W 51 9% , AR BRAER] RNeasy
. M KB RNAiso for Polysaccharide-rich Plant Tissue
: (fAi #k RNAiso Polysaccharide ) : f# F§ RNAiso for
Polysaccharide-rich Plant Tissue Zf# & 5 3% , 48 4E
[} RNeasy ¥, CTAB ¥ .{# ] CTAB $#2HUZE Wik 5%,
HARAER RNeasy ¥, SDS ¥ i FI SDS 2 5t 28 vh ik
A% HARRIER RNeasy 15,

1.2.2 RNA FuE kil BrAR b BE R B vk ke il B 2 pL
RNA ¥, A 3 pL RNA-free KT, 5 1 pL
6 X Loading Buffer J&-& E#E, 1. 0 %635 W R B, Tk AS U
HoestE, M TR B 5 pL RNA B,

Marker1 2 3 4

Marker1 2 3 4

Marker 1 2 3 4

A 45 pl. RNA-free 7K#EATHRRE , 43 31 & HAE 320,280,
260,230 nm ZbAIESGAE , 1T RNA BB 5 E
1.2.3 RT-PCR 3 i Prime Script RT reagent Kit
With gDNA Eraser(Perfect Real time)iR5 &, 2 B E UL
B HRME, 18S yRNA FER MY 1 . LU F R G B 3k
cDNAREAR , 1 858 2% 451 % 11 18SF (57 -CGCTCTG-
GATAC ATTAGCATGG - 37) #1 18SR (5’ - GA-
CAAATCGCTCCACCAACTAAG -3)4% 3k k. F s
Wi T PCR Y 14, 25 pL MR IR REHE S & DNA,
0.5 uL 10 M E##814.0.5 uL 10 uM FUE5147,12.5 ul
Premix Ex Taq , KIEAKMEAET, R4 K : 94°CHIAR
M 2 min;94°CAS M 30 s,55°CiB k& 30 5,72 “C #Ef#H 50 s,
31 AMEFR ;72°CHEf# 5 min, JH 1. 0 %6 B Mg e A el vk kS
I PCR 74,
2 BREHW
2.1 RNA ZERMR

AR B0 RZEA A5 RNA & 520 L&
1,B% RNAiso Plus 4, H & 7k ¥R TE R IR F2 BE 0 2
K20 DNA 754, i B RNAiso Plus 24 W& & % A 2
LBRAE S TIEYE DNA 97554, BR TR RNAiso Poly-
saccharide-rich ¥E40@ ,5 PR BT B 19 ML FELE Y3k
75 b A B RNA 47, B 28S,18S #1 5. 8S, {H RNA
SEREMEFIMR BEA R AR, HoA L RNAiso Plus 38 Q%%
BMRF, M H 288 5 18S ZWW MR EEE 2+ 1 £
4 SDS EH OWE B . 45 T EREUTR AL RNA
FE it BT BC A A AR 20 500 A A R , U B IR AR A —
Pl R 20 A58 T T A i 78R AN R 7 4 B
FH R B RNA B ZEHIT AL

Marker 1 2 3 4 Marker 1 2 3 4

a.RNeasyik b.RNAiso Plusi}

¢.RNAiso Polysaccharidei}:

d.CTABi. e.SDSiE:

B 1 5#AETERMEXEMNFZ RNA BikE
1 :Marker. DL 5 000;1~4 D .®.Q.@4H .
Fig.1 Total RNA extracted from N. fordii by five methods
Note: Marker. DL 5 000;1~4 respect D,®,® ,® ,respectly.

2.2 RNA 4 5 g

H# 1 ] A1, RNeasy 3 4 #1404 RNA 4ifF
A3 RNAiso Plus % 4 F 4 & 3K75 /9 RNA ¥ EH R
BHAD,HPO. QAR ER M54 . RNAiso Poly-
saccharide i O L L WEME H RS F Y5 4, 2
RNA B E [ HQOEA R S5 E; 40%

92

Vs ™E, CTAB %O . @A RNA Z 25 . &
HESFAIYEE, SDSEO.Q4H RNAEFE —ER
kR AQOEHR. . ZWEANYITRH., &Lk
i, RNAiso Plus ¥ #il CTAB ¥ 1 Q. @ 4, RNAiso
Polysaccharide B ZH®) ,SDS R 2H @A) ARG 48 i 46
) RNA,
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5 BRI 7 B 3R BRI Y 4 RNA ¥k BE A & BRAR WEE A 372. 4 ng/pl, I H AR R EUK B RNA
W R SDS . RNAiso Plus #:.RNeasy ¥ fl RNAiso  ¥E 25K, UL R A9 $2 B il F0 A A B 3K

Polysaccharide 3%, H H SDS B @4 i RNA W fem,  IXF RNA YREEYA .
*x1 5 A ERINBERES RNA 4ERRERNILR
Table 1 Purity and concentration of total RNA extracted from N. fordii by five methods
RNeasy ¥ RNAiso Plus RNAiso Polysaccharide 3 CTAB ¥ SDS

A ODgeo OD260 wE ODz60 ODzg0 W ODgg0 OD260 wE ODzs0 OD260 wE ODz60 ODgs0 wE
/ODgzo  /ODggo /nge pl=1 /ODzso  /ODzso /nge ul™! /ODzso  /ODggo /nge pL™1 /ODgzo  /ODzso /nge =1 /ODzso  /ODzso /nge pL~!

OH  1.813 1.721 158.0 1. 313 2.051 233.2 2.164 2. 387 108. 4 1.702 1. 633 160. 0 2.281 2.429 184.0
@#H  1.536 1. 554 99. 2 1. 892 1. 978 279.6 0. 690 1.166 11.6 1. 537 1. 600 287.6 2.429 2.275 246. 8
QA 1.478 1. 382 70.8 2.128 1. 980 236. 4 2.327 2.051 98.0 2. 446 2.097 180.0 1. 603 1. 539 194.0
@A  1.144 1. 390 36.8 2.199 1. 989 194. 4 0. 400 1. 850 7.6 2.563 2.073 105. 2 2.485 2.185 372.4

4 : RNA ¥ = (ODz60 — ODs20 ) X Fir A5 % X 0. 04 pg/ wl= (ODgzgo —ODs20) X 10 X40 ng/pL.
Note: RNA concentration= (ODz60 — ODj320 ) X Dilution multiple X0. 04 pg/puL=(ODzgo —ODs20) X10X40 pg/pL.

2.3 RT-PCR Fj

& RNeasy 3 4 440 RNAiso Plus 340 Q&4 A 213k

RT-PCR # 4 45 R UL 2,70 5 LA% RNARRR R BOh, HAR B 40 X w52, h it R B, B k18 1Y

i) cDNA JgBAR , 397 34 T g 500 bp i) B BI244H

RNA 7] FiF RT-PCR 56 & J5 82 5%

Marker1 2 3 4 5 6 7 8 910 111213141516 17 18 19 20 X

B2 HXZEMAE RNA RT-PCR BxBg 45 B ra ik B
1 :Marker. DL 5 000;1~4. RNAiso Polysaccharide 3@ .®.®.@ %4 ; 5~8. RNAiso Plus D.®.®. @4 ;9~12. CTAB D .®.Q®.@ 4 ;
13~16. SDS %D @ @ @ ;17~20. RNeasy #:D @@ . @H s =5 F A EXT .
Fig. 2 The fragments of RT-PCR products using total RNA extracted from N. fordii by five methods
Note: Marker. DL 5 00031~4 respect D,®,®,® by RNAiso Polysaccharide method;5~8 respect D ,®,®,® by RNAiso Plus method;9~12 respect
®,®,®,® by CTAB method;13~16 respect ©,®,®,® by SDS method;17~20 respect D,®@,®,@ by RNeasy method;Blank mean control.

3 itig
HREFESAEWI WA A LRI E R
KAEYRE FIR. BE . SHEAEQRFZMLE
Y, FESEEERAEY AN P X Y TR S RNA 55
FA) — EL A B A, 3k 2649 S5 B 5 RNA A BAE A, AT
S RNA 433 aife™ . Rk, 8 THIE RNA f5e3k
PEFISEEE , ZE4R MU RNA 33 72 o 20 HERR 208 K 2 B
B T8 A %50 ¥ i 2 R FD DNA 975 G2 2 B .
R 2B S RNA RAEL, UiiE RNA B4 %)
7 Z B BEBCIR UTVE » X PP UL TEMERS T K B i Js 7
A REBRR AV T ME 5 RNA 2089, 3 B HAFTE R M
ZFERTE . WAL R ERE AR 5 KT B YIE
LA, 25 5 5 RNA RA #2455 , 8 RNA 11
T2 FAK RNA RS . Mim 2R A Ik EZH 2 F
AR AR R 40 B-Fi %k 2 B B 93 A (DTT)
SRR SE B 1E B 2 AU A B W AN 3R Z 4 ik
e (PVP) 48, 28 B A9 7E A5 P RNA B &
T LA 2628 H i U0 RNase 338 77 78, 2 5 30 RNA [&f#
BREZEMNYR. ZiRERA 4 FARRKHEE RS T

R, HO . AD 5z H 1/5 KAc+4/5 PCL #1 1/5
NaCl+4/5 PCI i1, PCI 2B My 28 28 H R A BOR 4
TR KAc F1 NaCl 318 7 T K Br 28, KX 2
HAH AR bR e B ROR AR . PSR e AR R
W UTTE RNA J53i8 R T RNase-free W B A5 0 Fft 25
iy ALREIS B DL B 58 B8, 3 B4 7 58 b 2 .00 B
OB, AT R R RNA R BT & &,
AREI R 20 2% S /AR, & RNA 2
BAAETRERAARB T %, %R, RNeasy 15K
A RNeasy Plant Mini Kit {3 & # 9 RLT+ 353 48
YERIRG WP R IFARLTF . BAR BB L BEAE R
RIS R LA 1E 22 W 44k 38 RE I 2 Wy S AL i ) —
e DA T e L2 259 v, A 0O B 1S RNA 580,
SRMB% B8 1Y B-%i 2 & M43 5% M) RNA % 45 i ; RNAliso
Polysaccharide = DNA 7% 85 & K, H {2 BRI ; CTAB 3
BT AT HE EE S SRS MY AN
PR R BT A RNA, 3 H CTAB 3532 0 il
H) PVP AR & 2 Mk 8 WrIEE T 2 4B R
pH>8. 0 &[& % PVP 454 Z B 9 RE 7™ , I B0 7™ 4%
FERIEW pH. T ELS [FAE 4 ) F ) 3R AL BOR [R]
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[l — kA — X Fr A A 3E . SDS 2 i) $2 B S v
W EA Tris-MiER (pH 7. 5) , Bl @ 1 S AE v S5 %)
RKIEWIEBE A 7] &R R RNA BR[|
Tris-HIER ¥ & 3 & (0. 2 mol/L) M <=5 ma RNA /) [7]
sl 5HE 4 For ks, RNAiso Plus ¥R EUR
RNA R 2P DNA, JUH SR H @7 B M 4l B Fvk B
BB T, se W R SR H AT B R, ZZAF IR RA
RNAiso Plus {E_RRE 34546 1/5 KAc+4/5 PCI 4
B HATHR, R EF REM 8 RNA Bk,
# 1 CTAB 5, SDS $2 iR 2 MR E 2% W, 1/5 NaCl+4/5
PCIZ4 & AT 2, W AT R BB F 0 F KZE B &
RNA, $2BUITIRS 0 B B E 1 RNA I A —& iU
FAFERAN cDNA, X8 5 RNA 2B FVR BEA 3¢, A,
B3] RNA £ Recombinant DNase 1(RNase-free) &b F
Ja AT LI R JE S F AW F I R, S
PEFNER S T 16 FH RZER 7 98 RNA BT,
BREMNEFATCEMRER ERASTEE T HAR
A,
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Comparison of Total RNA Extraction Methods from
Nervilia fordii (Hance) Schitr, Leaves

LIANG Ling-ling' ,DENG Yu-xing’ , HUANG Qiong-lin' , HE Rui' ,ZHAN Ruo-ting'
(1. Key Laboratory of Chinese Medicinal Resources from Lingnan, Ministry of Education, Research Center of Chinese Medicinal Resource
Science and Engineering , Guangzhou University of Traditional Chinese Medicine, Guangzhou, Guangdong 5100063 2. School of Chinese Materia
Medica , Guangzhou University of Traditional Chinese Medicine, Guangzhou, Guangdong 510006)

Abstract: Five different extraction methods (RNeasy Blant Miri kit, RNAiso Plus, RNAiso for Polysaccharide-rich Plant
Tissue,CTAB and SDS) ,combined with four different extraction solutions were used to extract total RNA from Nervilia
fordii (Hance) Schitr. leaves. The effect and efficiency of extraction was evaluated by agarose gel electrophoresis,
ultraviolet spectrophotometry and RT-PCR. The results showed that apart from RNAiso Plus method,total RNA resulted
from the other methods all showed genomic DNA pollution. Among these methods,the total RNA resulted from RNAiso
Plus method followed with extraction solution @) (1/5KAC+4/5PCI) was the most integrated, and the total RNA
resulted from SDS method followed with extraction solution @ (1/5NaCl+4/5PCI) had the highest concentration (372. 4
ng/pL). Total RNA obtained from twenty treatment groups have been used to successfully amplify 18s 7RNA gene
segment by RT-PCR. This study established a proper total RNA extraction method for Nervilia fordii (Hance) Schlitr.
leaves,and it provided technique basis for gene cloning,expression,and transcriptomic analysis of the plant.

Key words: Nervilia fordii (Hance) Schitr. jtotal RNA extraction; RT-PCR
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