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A homemade RNA isolation reagent and its application in the
extraction of fish tissue total RNA
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Abstract: [Objective] The study was done to test a homemade RNA isolation reagent, which is con-
venient and economical. [Method) With TRizol Reagent as a comparison,the homemade RNA isolation rea-
gent was used to extract total RNA of grass carp derma. The quality of the total RNA was checked with a
spectrophotometer, denaturing agarose gel electrophoresis and also RT-PCR analysis. Finally, the total
RNA was used to synthesize grass carp derma ¢cDNA. Subsequently, we applied the homemade reagent to
extract total RNA of zebra fish, which was used for RT-PCR to clone the full length zebra fish E2F5 gene
(1 092 bp). Then an eukaryotic expression vector pcDNA3. 1-flag-Zf E2F5 and a yeast expression vector
pGAD GH-Zf E2F5 were constructed,and the cloned E2F5 gene was sequenced. [Result] The total RNA
of grass carp derma extracted with the homemade RNA isolation reagent was highly qualified as that with
TRizol Reagent to synthesize grass carp cDNA. The total RNA of zebra fish extracted with the reagent got

a even higher quality, with which the full length E2F5 gene was successfully cloned to construct
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pcDNAS. 1-flag-Zf E2F5 and pGAD GH-Zf E2F5. [Conclusion] The homemade RNA isolation reagent is
suitable for the extraction of fish tissue total RNA, which will satisfy the needs of cDNA synthesis and

gene cloning by RT-PCR. With the total RNA extracted using the homemade reagent, we successfully con-

ducted the grass carp cDNA synthesis and zebra fish E2F5 cloning. These will be essential materials for

our future studies.
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FE 38 4 1y 4, K BE R 268 bp., EUESIY) Ge.
Bactin. F J§ 4 Jy: 5'-GCCATCCAGGCTGTGCT-
GTC-3'; T8l ¥ Ge. Pactin. R E % K. 5-
CGAAGTCAAGAGCCACATAG-3', DL & W W
cDNA %5 1 55 R A 3E 47 B V% 3 PCR™ L BB 4%
H7:94 CHIASE 5 min; 94 °C 4P 30 5,60 C 1Bk
30 5,72 ‘CHEAf 45 s, 10 NFIN, B8 2118 kOl BE
Pk 1 °Cs SRJG 1 94 °C 484 30 5,50 °C Bk 30 s,
72 “CHEAR 45 5,25 MEFF )5 72 “CHEH 10 min,

PCR ¥ 10 g/ 1 BAs b B i i kA I

cDNA % 2 Z8E R G i AR 1 8 cDNA 4 g
BOMA KR 1.5 mL EP 4 AR O A 4liK
10 X DNA polymerase | buffer,dNTP, RNase H,
DNA polymerase | 28 Wi 7 5,16 C h 3 h,
70 CHI# 10 min, EIE L E 5 min; il T4 DNA X
Gl 1,37 °C N 10 min, 2K My /4 45 il $2 24k 2
W. H 10 g/L (358 WEBE e i TR A cDNA 7 Bt
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1.4 355 RNAWRRE E2F5 EEMT 18R

HREHEHE

L.4.1 % RNA #9428 BUAK 2 3 cm Ay fg e 4L
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ATCATGTTCTAGTAGTT-3", T %I 4 # 2+ H
EcoR 1 B VI #i. R H BV =X PCRY ., &2 B 4% 14
K:94 CHAEPE 5 min; 94 °C A8 30 5,68 °C Bk
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5. 72 CHEMH 1 min, 25 NMEFF; 5 72 CEfH 10
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IMI109 K1 5 IR 52 25 40, PR HC 3 A BH 1 e B +2
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2 HREI

2.1 EBEFHKALAS RNA REAKED

1000 A% R 8 F A I A 70 59 K 3 J TRizol Reagent
FE T RNA Jp 8 350 42 BUrg & RNALS5R (R D
KWL 2 Ff RNA 9 8 0] 42 BORy & RNA & 5 A
T, 0Dy /ODogo (HARTE 2. 0 2245 5 ODssy / ODss, #BTE
2.2 Zif s IR AR AE 1 500 ng/pl 247, Al L
RNA £ 2 R D o AT [ A - 7 0 s - R WLl 11 )
RNA Zp B3 7 42 B0 2 RNA RB 88 2 )5 221K 56

2.1.1 k& E#H4m  HAH Nano Drop ND-
X1 FEEFHFAAE RNAWSALETRMNER
Table 1 Total RNA detected with the spectrophotometer
= 5 A N !
S# m OD350/OD2so OD360/OD2s30 B N i/ (ng . LD
ample Concentration

TRizol Reagent $2 LAY E RNA .

Total RNA of isolated with TRizol Reagent 2.0240.12 2.17+0.05 1471.7439.7

A RNA 28 #2 U 8 RNA

Total RNA of isolated with homemade RNA isolation reagent 1.960. 08 2.22£0.09 1618.3+56.1
2.1.2 HMAEFRMEAERE L ARARN  RIERUEREE ALK IR, TRizol Reagent HRMJ5 T 4 C,

JiE L Uk 46 SR (I D R W, 2 Aot 7] 2 B B RNA#E
W AT P A L 3X AT RE 5 0 K2 TR RE B0 L BURE IF RNA
BoREMRA . XF L 2 Rl $E HUr 28S rRNA %%
WAC R, Bl RNA 238 42 Uy 6 RNA i
JRAS I, X A] 6 5 TRizol Reagent % 7 B} 8] 5 56,

BT mf i BRZE 2L RNA A8
T AT ORI R A
1~2. TRizol Reagent $#2HUH) & RNA FE 5
3~4. A RNA 7350 42 B S RNA B &
Fig. 1

Denaturing agarose gel electrophoresis
of the total RNA
1—2. RNA samples isolated with TRizol Reagent;
3—4. RNA samples isolated with homemade

RNA isolation reagent
2.3 EfaFRBKASR cDNA HEK&EN
cDNA XUsE A G » 528 2 WK B /& A5 il 2 4l
1R 5 10 g/ L By B W 058 e H, Dk A I mT 28, v B
FHEAEPLE 100~2 000 bp (K 3), LB [ H RNA
3R] B2 Ry AR R JER 2H 218 RNA RE 68 ] T
cDNA & 1.

WG AT E R L4

2.2 Hf factin BEEFBK RT-PCR ¥ 18
RT-PCR #3411 T 268 bp (B4 factin H Y

B BB 2) L U] B il RNA 43 553070 $2 B

RNA figtg ] T RT-PCR ¥ ¢cDNA,

M 1 2 3 4

2000 bp

1000 bp
750 bp

500 bp L

250 bp Lo L X X 1268bp
100 bp [ =

B 2 Ffl Bactin FEFE K RT-PCR § 1
M. DNA Marker DL2000; 1. J&H A 6 18 5
2~4. PCR ¥ 7=
Fig. 2 pactin gene fragments amplified by RT-PCR
M. DNA Marker DL.2000; 1. The control;2—4. PCR products

2.4 WS &R RNA B93E T4 57 A8 08 5 A B ik i
iy
F B I AR AR AN, 2H 2 N I B 35 B, K
AR DA H T B RNA B0, B35 5
RNA 111y 28S 1 18S rRNA ¥ Jo [l il 42 (&l 4)
ve BTl RNA 20 2853850 58 2 se 48 1 T 3 5 A 4
RNA 25,
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5 40 &

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

2000 bp

100 bp

&l 3 Fifnpz iR Z1 cDNA By L IkAS
M. DNA Marker DL2000;1. cDNA ££ i
Fig. 3 Grass carp derma cDNA synthetized
M. DNA Marker DL2000;1. cDNA sample

2.5 ¥Sfa E2F5 EER) RT-PCR ¥ 1

RT-PCR A2y 48 724 1. 1 kb B 5E & f E2F5
FEPR L H HL TR ) 2% B 55 OR BEAED » iX 7T B 5 E2F5
FEFR B R IB AN Bactin FeREBALA . L RT-PCR
PR ARG TS 2 S L A UK 45 R s, A5 )
TR E2F5 JEN (K 5) , 1] Tk sk ayty 2t

M 1 2 B

5000 bp
3000 bp
2000 bp

1100 bp

Bl 5 BEDhfn E2F5 JEPIY RT-PCR 44

M. Trans 2KPlus DNA Marker; 1. JGHAR %) I ; 2~ 3. PCR 4" 7 )
Fig.5 Amplification of zebra fish E2F5 gene

M. Trans 2KPlus DNA Marker;1. The control;2—3. PCR products

2.6 O& E2F ERRZEZHEHNNEBENEER
W EF o

BEhf E2F5 RN ) B A% 323K 84K pcDNAS. 1-
M 1 2 3 4

5000 bp 5435bp

3000 bp
2000 bp

1000 bp 1114 bp

750 bp
500 bp

250 bp
100 bp

K 6 BEDf E2F5 3N B R IKH AL pcDNA3. 1-flag-Zf
E2F5 1) BamH I /EcoR T XUV % 5

M. Trans 2K Plus DNA Marker; 1~4. F§47 5 (% BA P 58 i 5 ki
Fig. 6 Digestion of pcDNA3. 1-flag-Zf E2F5
with BamH [ /EcoR [
M. Trans 2K Plus DNA Marker;1— 4. Positive plasmids digested

B4 BEDhfa s RNA KAy
Fig. 4 Electrophoresis of zebra fish total RNA

flag-Zf E2F5 28 BamH | /EcoR | W) % & . 315
T 5435 F1 1 114 bp iy 7 B (& 6), 5 1 45 S —
. EERERIAHAA pGAD GH-ZI E2F5 B 5o ke it
R Sac 11 /Xho T WEGVI %5, 3R15 T 8 025 Al
1153 bp MR BL (B 7. 5 S5 R — 8. B R
55 4 4 peDNAS. 1-flag-Zf E2F5 P o5 B I
45505 GenBank BT Ty £t E2F5 LGSR 1 %
GUHEAT HEXT s R A 2 A TR) 572 X ml g2 A oy
B e R R A M 3 22 S TR, BR T X 2 AR SRR
Hh 2 ARER S A K E2F5 JEF 4 5 ¥ 51 ( GenBank
o5 NM_001197300. D 5g4x—3., LA, —AFE
ab A 1 A LR Z A 6] LG T3 A — A HE
a2 A HE LR Sy A AL E RT-PCR 4731
Z5 1.1 kb B E2F5 £ KB AW 526 H # 2 Taq
DNA REGH IFH#AT T 2 59 1 XTRESE T
f£ PCR ¢34 E2F5 JE R (1 5 #% rh i 45 ) kA %
A, MZs A RNA 43250 $2 0 RNA G248 1]
T N 2K cDNA 178k,

23130 bp
9416 bp
6557 bp
4361bp

8025 bp

2322bp B
2027 bp s

S 1153 bp

564 bp

& 7 D E2F5 BN R R IR K pGAD GH-Zf
E2F5 1) Sac Il /Xho | SR % 5
M. A-Hind [l digest DNA Marker;
1~3. i Y5 i PR 5 R kL
Fig. 7 Digestion of pGAD GH-Z{ E2F5 with Sac Il /Xho [
M. »-Hind [l digest DNA Marker;1—3. Positive plasmids digested
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HRIAE XA B RNA 48550 52 Y
B R 4L RNA 58 @ B8 i 2 J5 22 50 1 75 22,
Bz Ik 2 2R AR X IR AT, BRURE Bof 20 4R R A 2 S
52 B4 B RNase 1975 9 . I H 5 3% 4 % IR HE
P A il RNA 43 4t 5] B2 B 5 fa iz ik 20 21
A RNA B 55T B L BE 5 fa 5 RNA A& 5 22 . 3K
By fi 24 S I BT A TR cDNA B BE R/ 2 324 A
£ 100~2 000 bp, N5 24 /A B£8R ik
cDNA S, & F B RNA 2 B0 72 p i) RE 5 Ab #1,
PRAVE RS R R 5 Oy e W B — itk
Hb AT S B ) M i RT-PCR §7 3515 8] T 5 &
RN E2F5 JEP, JF 0 T B RN R B 3R 5K 3K
T, BT IX AR A RNA 4385 5 50 42 U 2 1
S RNA BRI AL 5 ALY I (1 000 bp 22 47) Tl
(5 B2, ARSI P 25 R i 2 A TR) AR R i
Vb e 25 a5 RNA AR BUL R X .

2 AR OCHIE 5T o e B KRR B e iz R ok gg
i 1E (WDS V) $fi Bl FE PR or fA BT 323K 1Y 30 5% S 75
J & B OrfA (Rv-cyclin) fiE# 5 A 19 E2F5 M H
TEH™ ., WDSV J& 5] 2 K iR Wi & fa 5 ik il g8
(WDS) [y JE A&, WDS Hf M ELEEHEEH
SRR ZE T M AR KA T i R S WDSV
BB or fA 33K PIAH L X R
SREMHLIR A DF S SR T — D IRR AR, Je T B 5
BRI FRIET OrfA 1956 3L BE o fa R AU A & &
YL AR T LR 0% HKPT B0 W S 1R Y TR &
AR E2FS B sk P& E2F R — 5L E2F
R I B3 VA 4 240 6 ) 53 R0 A 98 0 ) PR ) B O T
AL T A A B SO DNA g i 85 75 1L 8
H VR R AR . o b E2F5 FI E2F4 ELA %5 i [ 8
P, T3 AR 5 R 0 2 B R p130 R plo7 AH
AR BA R R B S A E2F5 1%
5 R Y kAR R R R A e AR R i A
il RNA 73 55 30 55 5 o) £ T 5 £ i Jk 41 40
RNA FI3F 540 8 RNA, & T 4 7 ik cDNA, 7%
AR R T BE Lt E2F5 KN A 8 T BB
BEFRIRFAR M B2 Bk cDNA SCEE B # #dE F OrfA/
E2F5 5 AE X g A A 2 4 52 e 1) BIF 5 B 4L T
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