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Optimization of RNA Extraction from Wine Grape Leaves Based on LiCl Method

CHENG Dandan,FAN Lina, WANG Meijiao, YU Fang, WANG Yanyan
(School of Biological Engineering, Dalian Polytechnic University, Dalian 116033, China)

Abstract: In order to obtain RNA from wine grape leaves with high purity and good quality for fluorescence real-time
quantitative analysis, and to provide technical support for subsequent studies on the regulation of transcription levels using wine
grape leaf RNA as materials and have certain application value, in this study, classic wine grape Cabernet Sauvignon leaves were
used as the experimental materials. Effects of four methods, including resteaming phenol, Trizol, improved cetyltrimethyl
ammonium bromide(CTAB), and LiCl(based on improved SDS), on RNA extraction from wine grape leaves were compared and
analyzed. The results showed that the concentration of RNA extracted by resteaming phenol was low , the integrity was poor, and
there was partial degradation. In addition,the RNA extracted by Trizol method had some DNA contamination. In the modified
CTAB method, the extraction concentration was high, but the protein and DNA contamination was serious. In the RNA swim
lane extracted by LiCl method, the brightness of the 28S band was twice of that of the 18S band. The band has no dragging
phenomenon, and the extracted RNA integrity was good, but there was still DNA contaminationn and a small amount of protein
contamination. Further,on the basis of LiCl method, sodium acetate, digestion by DNAase, and phenol extraction method were
used for optimization. The results showed that the addition of sodium acetate did not improve the quality of RNA. However,
total RNA from grape leaves with high purity, good integrity, and no protein and DNA contamination (173.611 pg/ml, A /260=
1.803) was extracted by extracting chloroform and water—saturated phenol(1: 1) twice, chloroform once, chloroform and water—
saturated phenol(1: 1) once, and digestion by DNAase. The results of real-time fluorescence quantitative PCR further verified
that the RNA extracted by this method obtained good amplification curve and melting curve after reverse transcription, and could
be used to quantitatively analyze related genes.

Key words: wine grape; Cabernet Sauvignon; RNA extraction; LiCl method optimization; Real-time fluorescence quantita-
tive PCR(qRT-PCR)
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Tab.1 Optimization of RNA extraction process by LiCl method
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Fig.1 Detection of total RNA from Cabernet Sauvignon leveas by agarose gel electrophoresis
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Fig.2 Detection of RNA optimized by Sodium acetate (A), RNase-Free DNase I digestion (B),
and water—saturated phenol chloroform (C) by agarose gel electrophoresis

TR 2 RNA B  DNA Y5 3¢, i — 2D ik
] RNase-Free DNase 14b 3, 5 W& 2-B frw
A RNase-Free DNase 1 {H 1k J5 i) 2 55 yk i b 28S
F18S 1y %l 52 BE AR LU B W, TTHi 2 4, RNA
SERMER A I B A B FE R 4] DNA B 45, %

1T 3X A J7 i n] DUA 202 BR 2 B0 RNA i
DNAVG o X T 450 o 190 i 19 58 F1 5 G885
=
e 32 U RNA Hy i 2 v, G805 75 S A LV 57 i)
DA A 722 1 ) A X 33 0] il £12 4 o B — B IR
.53.



W PG 4l Bl2F 2024 AR5 52 4455 2 1

e o kS B — E bR 2 VE s KA A iyt B K B AR
FIFTDNA V5 QL 1 5. ARWFgE i, ok 2 Fa )
HEAT Z2 YA R 7 e s 248 JC RNA i DNA
fifg A BRI L DNA S5 A& 2-C iR, 25005 fk it
A (ARFLEE 12 1) 48 2 K (19 RNA 77 76 7™ 8 2 (1
15 9% (B 2-C-1) ,RNA Ji & ¥ J& )y 160.950 pg/mL,
H Assoroso N 1.211(F 2) ,BUFSCEE (V5 oV 8 &
ST Rl B 1 K R A b A 2 Yk ST RK R A
Wy (RBULE 1 1) Al 1R Z 05 19 RNA 0 L
W, 58 B P b A 4 (T 2-C-T0)  (ELATY A7 8 2 1 1) 2R
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Tab.2 Detection of RNA concentration in Cabernet Sauvignon leaves extracted by different
methods of water—saturated phenol chloroform

G J v %/ (pg/mL)

i Ja e B2/ (pg/mL)

Number Concentration Aaso Aao Azoraso Number Concentration Aaso Aao Asorzso
1 160.950 4.024 3.321 1.211 111 93.652 2.838 1.634 1.737
11 70.204 1.755 1.333 1.316 v 173.611 5.261 2.917 1.803
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Temperature/ C

3 qRT-PCRY¥ & 5RhfFih &
Fig.3 Amplification and melting curve of qRT-PCR
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Tab.3 Ct values of reference genes and detection genes in cDNA of Cabernet Sauvignon leaves

N2k R i i - LM 1 1 1) PUIESEH TE By OB R (R
M Reference gene Raffinose synthase Galactinol synthase Cold resistance genes B-amylase
G
e VuACTIN VuRafS2 VuGolS1 VuGolS3 VoMDH VuCEla VuCE1b VuBAMY1 VuBAMY4
Ct 19.44+0.01 37.41£0.05 30.55£0.1 21.85+0.1 26.184+0.1 22.82+0.2 25.82+0.15 21.98+0.15 25.834+0.2
0.1 gTEE A A Fr, TRETE SERPELT. WRIE R, V5 YAYERNA-80 CIAFEH
fEAL000 L RNAREUZEMIR 550 L B-FiE 2 EERG G B AR nase—Free Dnase | #EATIHALAN RIS, A EAsm)
BRI RTREIR BOR. (RIEFE : f5=1: 1) , REGEELC B RURRET HLFHET 1 min, 16 NIIA30 p. L DEPC/RIEITIE B AR
B BRI ERAN, REEEC 1 mLIA75 % BV 0CULIE, & FiFEULIE
BB RIS R REIRBOR GRIEFE : ffi=1: 1) , {REGEEBLC |[— B R /KA SR LICIATR , 4 CIEE O

4 RBHEFRBIRMF B RNARBURE

Fig.4 Extraction process of total RNA from wine grape Cabernet Sauvignon leaves
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AR G AE TR E 20 A 7 g1t
P RNA AJ 55 50 26 4 Jify 2 5 45 T 458 6 , DA T 5% i)
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PG EaR s, NI 4 DNA V5 QL F & (175
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