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RNA isolation and internal reference gene selection for
semi-quantitative RT-PCR of fig(Ficus carica)
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Abstract Fig is an ancient fruit tree species with important economic value. Along with the development of fruit tree
molecule biology. there are more and more such studies on figs., and one important area is the expression level of
functional genes. RNA isolation and internal reference gene selection for semi-quantitative RT-PCR are key steps in gene
expression studies. In this paper,fig root, stem, young leaf and young fruit were sampled. RNA isolation methods.i. e.
Trizol and CTAB, were compared for their RNA extraction results. RNA quality results indicated that CTAB method had
better performance in fig RNA isolation. Using fig RNA extracted with CTAB method from different tissues, after reversing
transcription and the gain of the first strand cDNA.we studied the expression of three house-keeping genes to evaluate
their feasibility as internal reference for semi-quantitative RT-PCR. Among of these three genes. 18S rRNA showed rather
high and stable expression level in four different tissues, while Tubulin revealed relatively low but stable expressions.
The expression of Actin demonstrated differentiated expression in four different organs. Thus, 18S rRNA and Tubulin
were suggested as internal references. This study lays the ground for future study of gene expression in fig by semi-
quantitative RT-PCR.
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XU AF . TR RNA B HIBCR 5 it RT-PCR N 25 i It 55

Ji . BRAR (A TT 10 HH28) 054 R 1 b Al A AR 3 . o A
AE 0 (A0 14 th2e) oA Ak B s . Hargk
FE] 9 TG AR 7 X3 B A0 A AE T i VLI L Ll AR AR
VU 2R )7 P8 T b RN TR e A5 L 4 TG 6 SR A A
T AUFE 2003 4Rk £V 35 %) 3 500 £ hm™™ 3T 4F S bifi
HICACRAE N BA 1 2 R D) e i 8 Bk R 78
BT IR FE 3R T i 00l DX TG A S B ASE A 7 ol A AR
R BT Bk

A 7 ) TR R LA B B AR TR A L N
Mo FHEY+F BT R s B RELET
FIR 5 i G ] 8 8 o W SR a3 . 5 H At
B T AR 7 F AR R R R IS
FE R 3R 3K 43 A1 A6 & 3R 100 R DN R T Rg L TR
S RIR IR FEV R R E T B EH .
R RCE ) RNA & U 5 23K 43 B 19 BE il
1138 52 5 B RT-PCR F-Be, ml DO R o B A iy 3k
IKKCP AT IESE . B R & — PR g PR
5T 55 B i D ST T A TR AR AR AL 2
S A A 5 38 3 F 2 i RT-PCR 9 5 3, %
SE ) R R S AT R . Al AR ok i
RT-PCR LI 45 R W ENSEHF NS LS R D
THERAS TRV G RNA R i % S 0% ] BE A7 7E 1Y
A ERE .

W FEAE Y B Rk 8 AN S I A 18S
rRNA. 28S rRNA . Actin, Tubulin #1 GAPDH
SR BRAR Y N S I TR R AR AN [) 288 A ) 2 2 B8 A
o AN TR e i 3R e E Rak . S T AF M
JE X TG A DR 32 3K 0T 5% L 38 T R R oA SRR TR
Bk RNA #2825 3 % AN S %W
18SrRNA \Actin Fl Tubulin 1€ T 46 F 7R [7] 41 22 45
B RIR DR AR EEAR R TR
ik 22 S EAT e b . LA R LA 9 JE A6 SR ) BE O R 3%
ST AL EIS AR IR K S % .

1 #MH5RFE

1.1

P T A6 SR A R A 22 B 5w (Ficus carica L.
cv. Branswick) , B F A [ 4 lb K22 75 4 KR} 2%
S3M WOBCHE BCE L 2y R4 L By BTN R
TV SR JEFE MBI — 80 °C B AR VKA v It i
#wH.

1.2 A&
1.2.1 ¥ RNA #92I

4332k Trizol 6 Al CTAB k17 o A6 B b
B RNA 21,

FE S TE WA S R R JS L 1R A B 50~100
mg K i T B0 A8 T, Trizol 4% B8 Trizol Ui W] 43k
1i. CTAB %2 M Reid WA T . 381319 RNA
B DE T E IR TG . RNase-free water .
TR W e e P VKRS I B L DR AE T — 80 TCUKAH
1.2.2 RNA #94hdb  R# F AR cDNA % — 4 )

5

{#i [l RNase-Free ) DNase 43 51 X #2 B ) &
RNA #4172l 4b B, I FH it 52 50 40 66 B 1 (ND
21000, & [ W 5 26 B K 2E B (ODaso m/ ODogo o
OD250 i / ODaso ) « Z2EEAL I 5L RNA fRAF 5 —80 C
VKA . sk Z BRI A Promega 24 A ¢cDNA £
— i A R S U T S L A i R AR L 2K &l e gl SR
1) RNA #4758 5% B & B 1) cDNA 55— 3¢
.20 CORAFE .

1.2.3 *¥% % RT-PCR 5 & B K& 5

HR 4 D550 £l B} 7 e Moshe Flaishman 2%
PPLA AR 18S rRNA (Actin Ml Tubulin F&[H #)
SE# 74, ff | Primer Premier 5. 0 84 % 11 &
it RT-PCR 514, 51 Wl 5 2 A W0 8 w5 1

PR ISR A cDNA 5 — B B R —E 1
e B BR B L SEEEAEAE (1 PCR 4575 1 MR il L 1k
P i PCR AR » 7] B AR 98 i 51 9 1 45 30 2 4k
PRI 0 AR TR BE S DR A A 55 A AN 7R S AR A BR
B A 1Y = G PR

PCR JZ Wi 1k % (25 uL) H:2.5 pl 10 X PCR
buffer,2. 5 pL primer-B(2. 5 pmol/L), 2. 5 puL
primer-F (2. 5 pmol/L), 2 pLL ANTP (2. 5 mmol/
1).0. 25 pl Taq @i (5 U/pl). 1 pL #i48 cDNA
(213 ng/pl) .14, 25 pl ddH, O, H 1,10 X PCR
buffer . dNTP, Taq ¥ A TaKaRa 24w, PCR
WA A :94 C 5 min; 94 °C 50 s, 3B kB [E] 50
s,72 °C 30~50 s; fE¥%;72 °C 8 min;4 C, 5 1=
N o ARG 51 ) R 1R KT BE L BE AN (] A PR AR
P47 PCROR M PCRAYL, L350 .

oy So o B U5 L PCR =4, 126 355 4
Y I L KOS L i B 3 TS 2680c 4 H B 8 I 1%
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2.1 & RNA FRELS cDNA E— M &K

W23 9% B Trizol ¥ .CTAB ¥ 2 BUR TG 4 B
O V25 2RI 4 B A RNA & 05 pl 3647 1%
T N M P Jsg rL ARSI DA BB B O P UK BT RT LR
2 FpoJr B RNA v 35 & /b 5 DNA 24 i,
Trizol i # RNA (19 28S 5 18S Z i JLF — 3 H
el R 1 CTAB 35 i RNA 288 5 18S 4
HEVE W, A B L B A 3l L 5S A5 M A X # 55. TE
RNA BEfg /b (E 1),

1 23 45 6 7 8 1 23 45 6 7 8

TrizoliE CTAB#

VKIE 1.2 A, 3.4 HZK.5.6 Haht.7.8 AL,
B 1 Trizol 570 CTAB iZRENEE R A RNA )
AR VR R Bk E
Fig. 1 Total RNA isolation efficiency of fig tissues
by Trizol and CTAB methods

o JiE v RN SE B PR A RNA [ 28S Fl 18S 4%
T8 M52 L 28S 8l 98 658 BE 02 18S Z&al iy 1. 5~
2.0 1%, H RNA OD.g p/ODsso o B A T 1. 8 ~
2.0 Z 18] s ODuso pn/ ODsyo o L AEFE 2.0 247 S
BT B B RNA ] DNase 1 #E47 40 4k &b P 5
T NG W O i F vk A B 2, I A B9 ODogo s/ ODsgg o
ODoso wn/ ODago AN 1 78 . Hirfr s KA Trizol
24 B B RNA 28 46 46 J5 » ODugo s/ ODagy i
ODyg0 o /ODuso w [EEI/NF 1. 8, UEHI A FEfE H & A
B0 MR M CTAB L2 U RNA 44t
ODagg e/ ODsgo o (B TE 1. 8~ 2. 0 Z 8], fIF A ¥E /i
OD256 s/ ODsso o [HAFFE 2.0 247 A B RNA 44 i
W s T F RS, DR RE
By, CTAB 24 BUCER RNA 638 7k,

FULI IR w®E Y YR

wm =

TrizolZ: CTAB#:

2 Trizol 3570 CTAB ZiREUM AL EHW LR
S RNA B I 5 ¥ 5 B R ik B
Fig. 2 Total RNA isolation efficiency of fig tissues by
Trizol and CTAB methods after purification

F 1 Trizol 5% CTAB FIREMTIER B RNA S ERI LR
Table 1 Comparison of purity of total RNA isolated by Trizol and CTAB methods

Trizol ¥ CTAB ¥
RNA i
Ui £ il I Ui £ il I
ODss0 wm / ODogy 1.787 1.504 1. 670 1.683 1.912 1.837 1.886 1.861
ODys0 wm /ODss 1. 421 1.097 1.726 1.765 2.036 1.972 1. 954 2. 140
Fi vk (ng/ L) 121.5 98.9 143.2 109. 3 278.2 204. 8 349.3 262. 1

R CTAB &4 B A1k )5 w4l 1 4l it | 25
FIHR A S RNA 35 S BAR A3 145 H Y cDNA 5
—HE L R
2.2 ¥E= RT-PCR 3| ¥8)i&it

B — S 1Y SRR A (] T A R Y 4 R T
Y B R A S8R W 2 S AR B, R
P& Flaishman Z #2840 CAE R 18S rRNA | Actin

Fl Tubulin 4= IEHWF 3, F| ] Primer Premier 5. 0
Bk it 7k E E RT-PCR 51 H79) (% 2) .,
2.3 3INNSERELTERY M P HFRIZKER
PCR B # B
ANTR] ) P9 2 5 I AE R — A 20 B i 3R 58 3
AE. A THEREARASERNRILEN 25, Ik
B Xt AN [] Ty i 3 R 3% 3k KT AIF 5% 19 19 2 3 TR A i
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Table 2 Primers used in semi-quantitative RT-PCR

H NRLELY B 1 514
18S rRNA  5'TCAAGGAAAGACAACGAGACGATS' 5'GGATTCTGCAATTCACACCAAGS'
Actin 5'GAACCACCAGACAGGACGATGS' 5'CTACCACTGCTGAACGGGAAAS'
Tubulin 5'ATCCTACAACCTACATCCATCTAACGS' 5'GTGGATACCCAACAATGTGAAGTCTS'

P57 LUGE o 45 0P 1 19 PCR Xf A 2 3 K 1 3R Gk
AT .

PLTCAE R Gyt cDNA 55— 0 b1k AR 48 fir 152
T E Y0 & S B W E 18S rRNA . Actin,
Tubulin W) e B R FE 535l 53.8.52. 7 Fil 54.5
C, BEMEFRE N 28.30.32,34,36,38 Fl 40,
#47 PCR,

SRR AR BE S 213 ng/pl MAER N 1
pL 5500 T YRR ECH 28 BF 3 AP oKt B
AT UL S5 IR R BN = 30 5. 18S rRNA
Actin BILEH B 0] W 4647 , M Tubulin BHZE 34 MF
INEE A BB S T UL A A% 5 I BR BRSO 2 34 A~
Bf, 18S rRNA [ Acrin 5% FEXE N 2 AR, 96 P E0 n
R 38 AW, Tubulin 5% FEHE M AL (& 3) ., MR8
DI E&5 3158 18S rRNA HI Actin MR EGR &
9 30 A4, Tubulin BIHGIREE 2 R 34 14~

PE AL 28 30 34

18S rRNA

Aclin

TEHEL: 32 34 38

Tubulin

B3 EER#HMHF IS EEPCR
TEBERHNTEESR
Fig. 3 Amplification of three house-keeping genes in

fig young leaves with different PCR cycles

24 3NASEEELTRRABELAREPHR

Bk E

] — PN 2 JE PR AR A AN [R) 41 21 e (1) 32 36 1 T g
FEEZE S M 4R 2R 5 DR 7 A () A ) 4 20 ) 3%
TR R B 200 R IE BT BE N 2 B PO A7 7E 41 2%
SRR, WA R ZE Lt g R cDNA 2
—FE R A P = AHE] L 18S rRNA (Actin % '&
K30 NEIR ., Tubulin V&N 34 MR, 5 B k47
PCR.ERIX 3 NN SHEAEAN R AL E H IR

KER L EER IR 18S rRNA 32k K B E & s
Actin FEMRFNZE i) 23k /&, 4 R rh Rk 2K,
1M Tubulin BRI 32K KV HAL AR R GRS &
(F 4Ca)) . IR R 26 94 o W 3 1547 PCR 4%
KB E BB 5 R R 4(b)

18S rRNA Actin Tubulin

AR R

4yt FUR S
B Tubulin

B 18S rRNA Actin
4 3INNSERELERARAALRREZEF
HREZBILR
Fig. 4 Expression of three house-keeping genes

in different tissues of fig

3o #

3.1 TR ER RNA ZE

B ) RNA JE J5 22 cDNA SCPE 2 L E
52 sg i RT-PCR . Northern 2438 45 /0 1 A= ¥y 24 BT
FEMEERA . AR B I T H A Trizol %
5 CTAB ¥, R R EWE N T RALRAFHH
RNA B4 B )5 ik, Hoir Trizol ¥ BA {8 45 B 1
S T R T A R RNA (42 B,
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CTAB EBAMMNEK HEEFES TIAZH
N 2 WES W) BT 0 A 0 b 1 RINAL 4 B, 9 g B i
FH 045 456 A oRE 15 e 25 R % B : Trizol
PR TR B RNA S 5] i DNA 47,
SERE KB 38 2 H ODaso e/ ODsgo i « ODigo i/
ODyso o (HIT B/, UL WA 2 B e 2288 2 1) B 19 75
Ze, i CTAB ¥E 4 U A [7) Jo 4 R A U6 B RNA
A Tl B R AR AT G R B R, R, CTAB 12
S IE A T ICAE R A LA B RNA 82 5071
3.2 ARAUREEAREKFAEANANSER

B BN 2 AR TR 5 A8 W) 0 B A A i T B0 4%
PIAHOG R IR 7 W) 22 02 20 0 A= i 1% 3l AN AT 2D i1
57 PREE IR 3 W AN 4 W N SRR R A
FAHM N Z W BA AR ARG EMA T
W Berh Rk ke T AR W s AR AE W A T KRB RE |
FIRIKF-5 H bp L AR T S5 FRAE . SEPR L 58 B
R N S 3 R TLF 2 R A7 AE 1 B 2 e TR 3 5k
5B T K JE L X A (] 2H R8s B LA SRS [R] Ak B 2% A
T B A1 E i PCR SEE 5T v N 2 8 H i B 5
WA THEREZER, BT MR N2
RN EFEA.18S rRNA Actin, Tubulin GAPDH .
EFI2A #1UBQ %,

KA I ES R R W] A [6) R e 5 3 1 P9 28
R PR O R — s AR T ) — R 2 K [ 20 4L 28 B
Z A ey S 5 R AR AR Y L T 2 N S 0k
M ZRIBH T REAEAE 22 52000 DRt X 48 5 1 3 56
FAFFAE YRR 5 & A N S 2L 0 T 15 3 o
WAL P Rk g R e B OCH Z Y. I g R R,
TCAER MR L ZE AR g 2R 18S rRNA 33k
KA G, B E, Tubulin FAXT X BB, HAH
XEGE s Actin Rk BAR WK m HARE.
I, 18S rRNA Ml Tubulin W55 T AL 3 HHE A
[] 20 21 SRR K- B g N 2 6] . S 4E R iy AF
FEAE R R L A N S B R AE IH — 1k FT e
SR X 158 2278 K 1SR 2~ 3 A 9 S 3 AR R d i
A DL S A s A iR 25 . il 2 NS AR
PRLRR) 2 o T RE 2 B A s I ik PR R TR 7K A2 Ak Sy
TC A6 45 ik R A R AL EE /) WF 58 S 41 ) S8

. BB VA & 5 R A Moshe Flaishman #% 4% 32
Beg AL R 18S rRNA \Actin Fa Tubulin 54 5 3
15 8 . Bt b T B AR SR B A8 R 5] AR 5 R R #
¥R B B,
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