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ROV RIE R E Iz £ TR K RNA, 3% LA 4 RNA 8 807 3% (CTAB 3%
SDS i FHARME) R BERSIR FHWTERTTRR, L2 FWE RNA REZ L
B %k EE X RT-PCR B W F 4 R 5 WA S (B AR A& %, RNAiso %) lRIE R
HATT ko 4R %W ,SDS i R A A B Mk fr RNAiso 3% 3 A7 B4R BUIY RNA 45 2 1K, 7
EZ WA RNABZGRAET M, AR CTAB BB SR A& ERIE & RNA RET
FORERG ARG AARATRT TR IBERNI R, TUL -SSR T
cDNA X EM# ZARIANF LS EXAH T EEARGE R, ERE LT FRLEA

EE T HHATIREF TR E RNA 8 98,

KR IR %E; "HR1E; RNA 3£E; RT-PCR
CEkERIRAD A

RESES:Q946; S 917

FREERHA LA TREEF I ER S
— MG, At AR B E R 20 /235 5T, A
ANLFFHMG RN 2/3, MRE N ER ™ &M SE
BEp, 15%3% (Porphyra haitanensis) BT H
AN EEEEREMNMZ —, ERERAWRIE
HEERE, R TR, 7 M B S X
T, KB4 G AEER LR 5%,

AR, BB A VBRI KR S5 28 , Ny T
KPS SRR SRR B R &
MRHE R PR, TP A A T 5 B8 24
B SEREFR RNA £ 34T Northern 238 7y
Bt , 44k mRNA LIR T (RSN EE R E# 37 cDNA 3¢
PR, BERF R RE ST R EE S T EYF
PRI, REZM YR B T REARCED B
AL AR ) RNA, TR T o FEY¥0r
g Saiupri S = BTN X i) X
BArE R, BS 2. 2SR ENREY R, £
B RNA i, s seyc A U ¥ i, B H R ZHR A
25 RNA KA IETIRESE R RNA BIREMR R TE,
UK E R ER RNA, HHEBTAERERE

5% B #§:2009-07-10 f&1E] B #:2009-08-24

W2 BRI SRR A RNA $RBU 8T E
YRTE AR TR RIR T M S 2RIk
B RNA, It RARE D film e B E™ f A%
PERY TRIzol B4R BUAR B 4638 22 R H B RNA, 3
R T AR ER L RIKE cDNA Fk30F; EE
XI5 Fan & B — BB RB T IEE
SEAORTAT RS RNA, & T IR SR 2 R T
i cDNA SCPE; MRS %) Wi T 5 #% A1 RNA
BB R B4R TE R ZRA B RNA R &
LB , 2550 5 RNAplant 3878 T4 &3K#
RR B RNA B 425 i 3T T HOR & RNA 5 4y
B, HE KZRMA GE A A QuickPrep i &
mRNA B & H #2008 A S Rk
mRNA" ' i FIn s Rk 2 BT
FLLREFNARBELESE I R IA, RNA 195 B5 8 N
i, BT A TS @S e B REERHA
}, 3R I Tiangen /A HYHEY) RNA £}85 A5
BT 23R ARY A RNA, BRESTEY
2R T 06 0 4 DA MR B R 06 A R EE BB
RNACHNAR FEIFRSERME T MR ik o o 22 08 320515

HEYEI A : E5R A AR EE S H (40676077,40806065) ; H 2" \AZ" REABI ST R RITRI (2006AA10A413) ; BEER T A&
W E (2007N2011) s EEEE B ARIEE ST H (2007J0064)

W IEE BB 4, E-mail ; cschen @ jmu. edu. cn
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M) , AR 58 LR E & 2 5.
LAY RNA 4R B 1T T R4 Fnek
Bt , 3 F— S Rk A B S A T AR, DABAEE ST
—EEH TR ER R R RNA BB %,
HIGEHR R 53 F AW E T B E AR E R

1 wRETk

1.1 ##

IEESR MR AR TR 15 550 R
BEIRPEP BB R, 3R SR R R 20 C, MR
BE 1000 ~1 500 Ix, YRS EEI % 12 h: 12 h,

WL WY B RNA PR 2 BUH & (B
OHE)BWTILRERZEYEABTRAA,
RNAiso &8 £ Y42 RNA #B0A7 LL &
Primescript™ RT-PCR X #| & W F KEE LY
(Takara) THA FRA R, L8 AT A H R 4 A
BT LBETAY TRARAHF, RT-PCR &
W By W5 | PRI 15 53K 18S rRNA &
T, B RES £ Yy (Takara) THEREF R A A A B
Bl 4 B % % Phf: 5-AATGTCGACAG-
GGCAAGTCTGGTGAA-3', Phr; 5’-TAACCC-
GGGCTCCATTAGAGTCTCTGAAG-3',,

1.2 F&E

RNA B e X2 T RNA REUH B
o ZHRL B iR Tip 3k | eppondrof & 45
H¥#2 1.1 MPa (121 C) BERE2.5h 5,7
90 THTF#H, T AN ¥R A DEPC KR
fil, LEABRFBRFEMOR, HAEBP TS
AT,

RNA #BRF %  BOEENE%RERL
L2 B Y S RNA BRERBUAN & (B0 R
HBRAE U BT

RNAiso X7 # 8 RNAiso 5 & Z Y
40 RNA $#EGRF Y #R U B 317

B CTAB 3, B SDS ¥ B Al
Wk R B P B S 48 28 vh B R RS0, AR BRE S
BHHER, RS BRNT

BU1 g B SR T IRk B AP 2 4
FAR, BB E 50 mL LB, A -70 THA
FIPIER 5 mL,2% B-FiXtZEE, B 30 min, 4 C
12 000 r/min Bf.(> 10 min; 3 -3, 208
A5 mL IR, MRS RIS K, FHRIZIE

¥ 15 min J5, B8 INA 1/4 KR TOK Z 8 1/9
1 3 mol/L BEER T (pH 4. 8) , BT 3h; Fk
G BIREE(24: 1) 48,4 T 12 000 t/min Z
4> 15 min; B E WA 0. 4 5N T BE,
vk BB 30 min,4 C 12 000 r/min B.(> 10 min;
BB, MASERFARE, —20 TYPHE 30 min,
4 C 12 000 r/min B.0> 15 min, YLIEFS 75% E 5
Ve, ERTIRJS, A 50 pL DEPC /K5 ff %
Mo BB RANMREMRETIT

BB CTAB ;100 mmol/L Tris-HCl ( pH
8.0),25 mmol/L EDTA,2 mol/L NaCl,2% ( w/
v) CTAB,2% (w/v) PVP 2% B-#i¥t 2.8, {#
HIA 65 THiH,

% RH SDS {£:100 mmol/L Tris,25 mmol/L
EDTA,1% (w/v) SDS,2% (w/v) PVP,2% B-3
FHZBE,

B R F AR 4 mol/L RAn BRI, 25
mol/L # M 4 (pH 7.0),0.5% (w/v) + = %%
LAY, 2% (w/v) PVP,2% B-3iFE LB,

% RNA k447 BS pL RNA i
3 pwL B =, 76 1. 0% SRR BERL , L 120 V 1Y
M4 T LTk 30 min, EB e, 75 BERC BB AL B
£& RNA K HIE MW 8 A,

% RNA & Ffosb L e A 2 B 5 L
RNA % 30 £%, 78 Cary50 % 5bs0600 81t
5 A TE ODyy , ODygy Fi1 OD o fH , FHARHE M 52
Z5R 715 RNA B3R B, AR IR FI R H R 75
B0, RNA SERITEAR:

YJE N(ng/ L) = 0Dy x40 x Fi BEfE 4L

RNA & i# £ A& 0 BRI A A% R
RNA %24 DNA BgHAL , LiE & DNA XdRail
LE R B0, B #% BR Primescript”™ RT-PCR iR
BRI T B RN, DLE— 5 B
REUS RNA KR8, £FRE RNA BRFHE
DNA 75 3L SR BRA0 T

(HZEBLE PR TIESH], & RNA 13
pwL, DNase [ Buffter 3 wL,DNase I (1 U/pL)1
pL, RNase Inhibitor 1 pL, RNase-free ddH,O 3
wL,37 C T4k 30 min,

) HELERBEBHMA 3 pL 25 mmol/L
EDTA,37 TR 1 h &1L N, ARG HEAE 65 C
FiE# 10 min,ff DNase 275,
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2.1 MR{EE RNA FRRIA ZER LR

MERBUHY B RNA W A RLE A B -
B BELOHREMERMK R CTAB 3% 2B A
RNA BB EREN, MALXESERD;®R
SDS AT B 550 AR Ik SR U 5 RNA B
S AAKBTR, LT RBER A — L 2R K
YK BB WIS 2 BR s RNAiso il 7 ¥ 32 B iy B
RNA BB 2R, IR A — A RFRK
U= YR BERR & o

MUE RNA (s 3k B & (B 1) ,5 Forek
REUH B RNA HKEE A & HE. B 1-A
FE 1-B 2 3 A8 LA & A B CTAB

- 1 2 e

EHREUY B RNA Bk, &k B 7E 285,188
MSS AT HWARAW, HREERENR
%, HIE7E 28S F118S FIEMM B L T Z44H,
X ET RS 40 i o 22k TR 4 % SR T R B9 RNA 7 2%
T EL3X Wl B AE L P A R BB, HH
XEMHTETUAEREREEREAR, B 1-
C,H 1-D f1& 1-E 43 HI°4 RNAiso %, % B
SDS 1 B S SR Ik SR Y AL RNA HL ik
B, AEI BT LUE 53X 8 5 3 SR B B RNA &%
WAEW, FHSHEERS, LA B RNABS XK
A R AR, T ELIARR LS B BB, X 3 ROy
IREUH B RNA B PR B AR SR ERN 25
HEAM,

E1 FRTHRMEIZERMH A FE RNA Bk EE
A BUOAEAFI G B B R CTAB 5 C:RNAiso #31%5; DB B SDS ¥;E. 3 R BB EERALE: ;a,b, c 5753 288,188 158 RNA
BrEEfiE o

Fig.1 Agrose electrophoresis of total RNA of P. haitanensis thalli by different methods
A spin column kit method; B; CTAB method; C. RNAiso method; D: SDS method; E: Guanidine thiocyante method; a, b, ¢ was

show the location of 28S,18S and 5S respectively.

BLL AN G A% B CTAB 2B B
RNA, HYA7 OD,,/OD,, H¥7E 1.9 ~2.1, H
OD./OD o fERTF 2. 0(FK 1) , S BIFF 7 &
AU S RNA 48, JREB T, %R SDS %
IR B 57 G AR 35 48 BUEY B RNA, HF W
OD 50/ OD g fHIJ7E 2. 2 LA |, H. OD,/ODyy {H
/NTF 2.0, BB RER 7> RNA B LR T B H
R, BAEEE, BRTEABEREERN SR &
BT, RNAiso 555 R B & RNA, H
VBV OD,g,/OD, fHI/NF 1.65, H OD,g/

OD,,, AR /NTF 2.0, BAEA 2 7 ik 2 L RNA 4
BB, BR PR S AR RREN 25 BT

FEMREUA RNA WS LB (R 1),
B CTAB 4R EUH 3 RNA BRI BB, 405
iRFN T 455 ng/pL Fl 429 ng/wL, T .0 A
AV BN B RNA BB E &AL, 40318 205
ng/wL 1196 ng/pL, 5 A B B CTAB 3% H)
1/2, HAR 3 Rk iB RNA ¥R & 7E 315 ~
453 ng/pL,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

23 THE , 5 IR SR R{R RNA BT BB R 5 HR 223
#1 FEHAFREMZEFEHIRER RNA ZMREENESR
Tab.1 Spectrophotometric evaluation results of total RNA of P. haitanensis thalli by different methods
¥ (=]

isolzﬁﬁf ﬁﬁods sﬁglnes OBz 0D OBz OD/ODas  ODseo/ODogo RIFNiyffc(egfr/at(I;n)
BOERR &S 1 0.0835 0.1708 0.0881 2.045 5 1.938 7 205
spin column kit method 2 0.0798 0.1635 0.079 4 2.048 9 2.059 2 196
¥ B CTAB & 1 0.1826 0.3795 0.1936 2.078 3 1.960 2 455
CTAB method 2 0.1682 0.3573 0.1857 2.124 3 1.924 0 429
1 0.2831 0.2938 0.1903 1.037 8 1.543 9 353
RNAiso 378 2 0.2077 0.2689 0.1608 1.294 7 1.672 3 323
RNAiso method 3 0.2808 0.2625 0.1606 0.934 8 1.634 5 315
4 0.2535 0.2721 0.1710 1.073 4 1.591 2 327
B SDS & 1 0.3822 0.3773 0.1401 0.987 2 2.693 1 453
SDS method 2 0.4256 0.3252 0.108 7 0.764 1 2.991 7 390
W B SR SR 1 0.2920 0.3365 0.1288 1.152 4 2.612 5 404
guanidine thiocyante method 2 0.3210 0.3107 0.1381 0.967 9 2.249 8 373

2.2 RNA HjZEHREN

Nt E FriR BUE) RNA BB R/ 2
FER T A YA S I B FR, X B O AR 0] & vk
TR R CTAB JE$RHRU I SR M IR 7 & RNA
77 8RR, SR NE 2 i, WEHE
& HPFRBUT R RIS Y RNA 2 BB s #4738
FesR L, Y — & ST BoR/N (4 500
bp) AR ETE B Y o

B2 IRESERMIREFE RNA fide s R
1,2, B0 RGN S ERR IR B RNA;
3,4. LR CTAB H%RERE)H RNA,
Fig.2 RT-PCR results of total RNA of
P. haitanensis thalli
1,2. total RNA was isolated by spin column kit method;

3,4. total RNA was isolated by CTAB method.

3 e

3.1 MR4E RNA FRSBEAER RS T
— BT RNA RERBRN T EERESR
BRR  — AR R RNA 3k 3 5% 187, 40 SR

28S 1 18S A&7 BA % IE L A (8 27 i %
B REHRES ), I H 288 £ S E1E 185
A RFRELL B, Ak RNA JRERIF; =8
TR RNA V598 i TR Y6 (B R M7, RNA 3 7E
280.,320,230.260 nm Fk Y6 (R 4> FIRE TR,
BR(BBELE) BEENEASEINDHN
B, —Bt, AN OD,,/OD, % 1.9 ~2.1, H
OD,,/OD,,ft >2. 0, 3R T LAiA 5 RNA RE#
FOERPEA N FRRSEEAAE VTSR
R LIRSS S0 ODy/ODyg, {H <1. 8 B, BL il
AFEEPEOARE LB A IS RES™E,
Z=AFEEE; IR 0D, /0D, {H >2.2 i, i
] RNA B 5K A SRR T 5 I ODyg /Oy,
{f <20, MEHBEEPEFRGFHEAAS T4
B IngEHE OS2 B OB,

TRFRRS P HFEEREEETRER
RNA B BLOHEFE D I8 B CTAB SRR
BORNA, HIREAFIR EW, e RN, In
HAFSEELENEESE. MA L 2< ODy
OD,, <2.1,0D,,,/0D,,, >2.0, 0 X Bifh 7 1k
B R RNA SR 4 s, R EBR T2
BERAERBYA/NFAE. MHE 3 HhE
B RNA W3k B3 3 B T &7 A 75 M. HE
B ML P BS 0D,/ 0Dy < 1.8 B >
2.2,0D,5/0Dyy, <2. 0, X B HF IR EE L
AT T Ak, BXT 20 2 B A R 91 K /Ny
TR ERBRIAEE, A5 Tz L3k
KRR B RNA 89558,

WAMERS DA & A B CTAB 3k #
BURY 5 RNA s 3k 3 . & BR T 72 288 F1 18S
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SRR AL B AR BB T JLARH, T . 28S 5 188
KW RER A ERZHEYN 2:1 FRE R
%o 5 RNA B IKERE L K52 W8 EM
Y HECE L, BB g A A S A R R Ak e B
P SR 9 RNA (23S,16S) 7] LA a2 B 41
FERMAE) RNA —EB A H ", Mo, &
BRI —F L-IRNA KRR PGk D BS
(nick) H4E R 18S M BAHME LT, B
WERKEES RSERUG , TERE AL S = Ak O,
REEBRKRN2 FHE, HP XA B5 188 /)
W/ , Bk E R, wIEE N
BB T 45,288 5 18S KR E M LA
TERIARBHEYR 2:1, XERAZEIS
B RNA RE!,

R ML PR R s ] AT B4R B
RNA 4fi fF 71 i &, B X ¥ F 5 2 #8 o i A )
RNA AW+ R E5R B A T REF0m ¥ i R 5 i
EHERY R, & Tok A BT SRR B RNA 27/
ERATESH cDNA UEME, RERX ST
%, BHIRIOIFE—2EEOHESNEENER
CTAB & P F 5 & 2 BU &L RNA #4177 RT-
PCR i, 45 R & PhiX P Fh 5 5 SR BUA B RNA
B RY W T — & 5 R B/ (4 500
bp) FAFRIIE M, SLEA X PR T 2 B R
RNA A8 W%, BB %, 455, 3 BSThE K
T ] BB e B A B M B W i, VT DA gk —
MR T RN A FEYEER,

g BT, B ORI SIS R CTAB i
PR 53R BT IR 3R MRk 2 B 78 B 4
W, ML, RE WM RNA, BRI A&
Aok B ORI SR R R 5, B2 h
WEPF B BN BRERRE, BEEM MK R
CTAB AR 3RE R, BB .0 A & w45 LA
b B ESREON KB K, B, ERE
SLE B AR IR LR T B A A SR T .

3.2 SEERERGPITIEEFEHREE RNA
RIS

ZHERYRN T2 EY B RNA $#EH
BF S, AR HEY AR, B ESERES
B L RE R, HHAGIE, AR s, ©
TSR R S RNA HEER" . 1mgen
RIEP RN FERBILHEE, X LB & E M
BFEA RSB, B ST, 2

BREFERF I RNA dgoREE, M RNA =&
B s BRTEULIE RNA B, 7= A 5 R BEOIR
ULIE , MELAFRIE TK 5 BRERAR I 2 W4 ] 25 TP B9
EE, R RNA REH— S AT HXD T
AR g B 25 BR 0, 35 SR
MR RNA 28, ENMESRAREM
FEHME S YAE RNA F#RBERH T—
BRI, WL EIA : (1) F SDS-E: BRAK. w W &
Na' B K" B T U SRR R I R R By
BLrE A DU, B R By R 4R £ R 4
ZRE (2) BB TIIE 2R RNAM, 4
LiCl Ji{€ RNA, RN 7 L HB ;s REKE 2
BE(10% ~30% ) PiiE L5, M RNA B 75%
ZEEP 7 REULIE T 5k s BRER ST R DLIE S0 5 IRk
BB B ER A i WAL R UL B0 R R
Na* 84T, R B LBR B 2- T AL BV S
W%, (3)7EULYE RNA Z oI, AR Z B T B
SAEEEREEE

LB A E R FRAE YRR RNA 25U
AT R, ENHRE S A RaE Gk,
RESBRA MBS, HElHHARXRE .
(1) AR Z B R B 75 B (DTT) 45, B 1k
B2 ) R AL (2) INE A PVP B
PVPP,H CO -N=RARBHEG S LHUEY
HIBES) , BT R EN R &Y, XA BER N £
By RALRE R R YT R o (3) i Tris-THER
(pH 7.5) ,HIERT LA 5B AL B MR E R BE R
Y, AT T B2 R AL RIS RNA
HEE" . (4) -70 CREHER HIEFH
AR, (5) 1% pH {E(pH 5. 5) 9 4RELZE o
WA LA B 1B AL A I EAL ™

HEAT AR E L EXEH A ERE
VB AER T YRR, X % AR RNA $25
FEH#T TR RAA: 70 CHEHHRESRA
R HRZE W I ASEE LB PVP B - 2 By
S, R E C A B RA R B RV 20,
VIVERNA ZHIARAZ B TRAOMEHES
Bo XLt , 45 R R B R CTAB 35
VIR FH BRI 3R P B 20 BB FI
RERR, - ARAAER EBMFH B RNA,
Tk R S AUBR RIS I B SDS 3% By 4R B R
B NITUE D BRI A ZORIY B RNA, X E
HRERY CTAB B—MHE T 170, ERE T
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S8 BERPRM (>0.7 mol/L NaCl) , BB 58 H &
MEREFRAERBWERE &Y, LT, BA
SRR, B A AR R, E— P ERE
H \SFEMBRE UG A BT B o] 73 5
BRRAE R . TR R BRILA SDS #
REAREEN, REBEER-EASWRER
AN 2 S AE R AR, ReEE
W HEAPLEG R AP E X sk A i
R B B AR RPX ERE EBE
BRACREZE
3.3 MRERERRESIE RNA 2K
BT RNA 2 DNA &35 SRR, %
JGEI RNA B FRES T, BicEfZE=HE
T BE . T H RNA §5%5ar— AR A, JLF
FERZBEME BB BRI, FELh AR
HREAE R IERR A Ak b RNA M S B SR H
W2, BRONTE M E) , AR )R R BB TR
JREAWS AR, T RNA 25 BX 20 ) S B AR
H TR B 3 SR SR IR AR B RNA I, 15 SE B
B RMOR R4, T H A SRR AR , XA
RN R R FH RNA Ml sl e R
hno WARGEA T AERKRESEE, EETFHEE
BE R TRIEHER, B RNA B 2T IR MR,
A, RER B PhSEE , XS
B RNA REHZR,
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Improvement and comparison of extraction methods of
total RNA from thalli in Porphyra haitanensis

XIE Chao-tian, MEI Gao-shang, CHEN Chang-sheng " , JI De-hua
(College of Fisheries, Jimei University, Xiamen 361021, China)

Abstract ; In order to develop a simple and efficient protocol for isolating total RNA from thalli of Porphyra
haitanensis, three methods ( CTAB method, SDS method, Guanidine thiocyante method ) which were
commonly used to isolate and purify total RNA were improved based on the methods of wiping off
polysaccharides and polyphenol, and absorbency method, electrophoresis method and RT-PCR method were
employed to determine the quality and quantity of RNA. RNA isolated by spin column kit method and
RNAiso method was also compared with the RNA by the three methods. The results show the total RNA
isolated by SDS method, guanidine thiocyante method and RNAiso method was of poor purity, retained
some protein and polysaccharide and some RNA have dissolved into single nucleotide acid. But the total
RNA which isolated by CTAB method and spin column kit method was of good quality and high purity, the
substance which can restrain the active of reverse transcription enzyme also was cleared. These results
suggest that CTAB method and spin column kit method are fit for the isolation of total RNA from the thalli
of P. haitanensis, but each of the two methods has its advantages and disadvantages, we should choose the
appropriate method based on the situation.

Key words ; Porphyra haitanensis; thalli; RNA isolation; RT-PCT

Corresponding author ; CHEN Chang-sheng. E-mail ; cschen @ jmu. edu. cn

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

