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MBhELHLRIREN S 46 8 5 RNA 3R 1b & hz A
2K 2, AP R A2, EH 2, EHE L AR E UM, M 310006 20T AMRIES, HM 310022)

HE: BH @dsTE4 TRIzol RIELF RNA 75 ik #ATHhAL, B3 —HEARME. S BFGRRT %, A
RAGSE B T A M A ) sm AT S5 2847 F ERCC1. RRMI1 #= BRCAIL %) mRNA £ &K, ik 4 mMhlig e 2 sk
(IR IB LA LR A 7 40 20)36 #), KA A A RIS 69 7 R 3R I & L 8 R OEF A8 F RNA, A SYBR Green & 5652 B
&% PCR 5 #7&-4042 F ERCCl. RRM1. BRCAI vAZ# R F GAPDH ¢ mRNA RZKF., R H4%75 %4 RNA
W At 5 A A (0.7620.07)mg-mL™" Ao 1.87+0.04, h4LF %89 RNA KB A= 46 B & A 4 (1.12£0.07)mg-mL™" #=
1.95+0.03; IFASMEE AR Rk &8 RNA EH M, ST MR Mh LI LE, FRURTF. THRALTZER T, M
JE2A 4% ERCCl. RRM1 #= BRCAI #948%F mRNA & ik & FEF404%; ERCCI #= BRCAl £ RR R AR RE. %8E)
R IB BT RALEEHEF, RRM1 EMSERE F o9 R AR FH 5 FIRBEP<0.05); REMA P LB RRAH LR M
EF. i MEGTE, ARARAE T ERIARGE RNA RE. BT EEYIERG, HHLEFAR
Rk AR TN F 6 E 2. B meMiE P ERCCl. RRMI A= BRCAL # R A KP 5 I8AE M E £, Hilkk
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Optimizing Method of High Quality Total RNA Isolated and Purified from Lung Cancer and Its
Application

CHENG Bin'?, ZHONG Like?, WANG Zeng?, HUANG Ping’, CHEN Shuqing' (.College of Pharmaceutical
Sciences, Zhejiang University, Hangzhou 310006, China; 2.Zhejiang Cancer Hospital, Hangzhou 310022, China)

ABSTRACT: OBJECTIVE To develop a more simple, efficient and economical method of total RNA extracted from human
non-small cell lung cancer tissues by optimization of traditional TRIzol method, and detect mRNA expression levels of ERCC1,
RRMI1 and BRCA1. METHODS Thirty-six samples of non-small cell lung cancer(NSCLC, including tumor tissues and normal
tissues) were collected and RNA from these samples were extracted through traditional and optimized method, expression levels
of ERCC1, RRM1, BRCA1 and housekeeping gene GAPDH SYBR were dectected by RT-PCR. RESULTS The concentration
and purity of RNA extracted by traditional method were (0.76£0.07)mg-mL"™" and 1.87+0.04, respectively, the concentration and
purity of RNA extracted by the optimized method performed better, which were (1.12+0.07)mg-mL™" and 1.95+0.03, respectively.
The agarose gel electrophoresis showed no degradation of RNA, each primer melting curve showed a single peak and good
specificity. According to the fluorescence-based real-time detection, ERCC1, RRM1 and BRCA1 mRNA levels in tumor tissues
were respectively higher than those of normal tissues. No significance in expression of ERCC1 and BRCA1 between
adenocarcinoma and squamous carcinoma was found. Nevertheless, RRM1 expression level in lung squamous carcinoma was
significantly higher than that of adenocarcinoma(P<0.05). In addition, gene expression related to gender had no significant
difference. CONCLUSION The concentration, purity and integrity of extracted total RNA meet the needs of a variety of gene
expression and quantitative detection experiments. The expression levels of ERCC1, RRM1 and BRCA1 in NSCLC is closely
correlated with tumor proliferative activity and clinical efficacy of adjuvant chemotherapy for cancer.

KEY WORDS: tumor tissue; non-small cell lung cancer; RNA extraction; TRIzol method; real-time quantitative PCR

RNA i ARTEMIE 0 T =Y F 0 Ao b R E &
BMER X3 — R A U AT R T, B
BORAFZ RIS, AR 2H 23 48 B v 43 28 v o
H RNA V2 AU 5 5 88, W cDNA
A PCR S5ESEE0 I ROARAE IR KAR B e 148
HU RNA HIFiE . RNA 552 58 A I B A SR
ML BREG R e P, BT ZMHEE . &
& pH A 1738 4 DA A7 fitg it )3k 4 45 (R 2% 1 4
FrVEREAR, XRS5 R RIS B 4y
Hriouem el B R, R SRR T A
FRIREE A%, BEJE T80 CIV A7 m] LL4ERFE RNA 1)
SEREPERY, H AT SEG W I RNA $2HU 2 2
PR TR - - 05 TR BUE (TRIzol 7). (H K4
HEFE AR AE DT VR AR R AR A AT, BVEUR A I
Jif 98 A Z N B b, S B T NV
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VAR RNA K777, HAREUE RNA #KE .
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TiVESR T N AE /) 48 i Jif J (non-small cell lung
cancer, NSCLC)HZ K IEH AL #18 RNA, If
K SEI 2 E & PCR J7 ikl 7 VIR 2 228 X
HANHIEA 1(excision repair cross-complmenting-
ERCCl) . #% ¥ #% # & i& J2 g M1
(ribonucleotide reductase M1, RRM1)F1 1, i f 5 Jk
£ R X R 1(breast cancer susceptbility genel ,
BACAD) mRNA FRik/KF¥, Hyik— L5 5L
RIEKFFTE B A G E IR L S 2%
1 MREEZ®
L1 ARARIE
36 ] NSCLC M4 4Ibn A (L4 iR 41 4R 1E

HAZO)LI I E Wi R R B AR A 2009 4 3
H—2012 % 11 HIFsA, Frf 85 25 NIIA i
JiE B, BLHE S 26 BI1(10 ) B L 15 1B 1
Bl ), Ak 10 Bl ), FER 60 % .
1.2 s 5E

TRIzol ik (Invitrogen /A F]); cDNA 1% 3K
7| & (Takara A 5], #it5: AKS5102); SYBR Green
AR & (Takara A A, #5: AKS305); S

groupl ,
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B A K CRE (L Ak 25 R BR A 7))
DEPC /K( g AE TAEY TREARAR); 75%28
F DEPC /KHc & .

TissueLyser I ZH 21 5] % #l (Qiagen A #]);
LEGEND MICRO 17R i = 1 & 0 ML (Eppendorf
/A7]); MULTISKAN SPECTRUM 43 K B AX
(Thermo A #]); ND-2000 1% R & (1l 521X (Thermo
A7]); 1156MINI-P TET HL¥k 2% B (Bio-Rad A #);
7500 SEiF P E B PCR 1X(Life Technologies 24
).

1.3 & RNA $#2EU73%

1.3.1 G RNASRHUTVE  BURAE Mt 4L 2R K 2
50~80 mg(FL T 3 A RV FR )N, 22408 0
ANBE FFHZANE, REWE 15 min, RN 3
UORAE, FREEF 7y, BB SRR,
A 4 CTIA K TRIzol(B: 10 mg ZHZNAN 200 pL
TRIzol) 7o 70 FIZH 23 8Efirh, POR AR L, 4k LT
BB IE R EROE Y, NG R IRE,
I E 5min, 10000 r-min ‘B0 15 min, WEH
g, BOEREEER— 1.5 mL BOEH,
NSRRI R ARE, EFREESR 15s, EiRFHE
10 min; 10 000 r'min~' 0> 10 min, 7 W,
TN 75% <1 (DEPC /K AT #il))i3E e RNA UTE 2 1K,
WiEJE 8 000 r'min~' B0 5 min, FRLHERR
CBE), ZEIR T RNA Y€, B 20 mg A4MA
10 uL ) DEPC ZK¥%5fi#, Wl RNA WKFE .

1.3.2 b5 0 RNA $8BUG . —80 CUkFEH
B e 2H A K20 50~80 mg(FE T RFFR &),
FH il K B AL R T4 DEPC /KR I 19 TR B R
TR U DEPC /KALERR) 1.5 mL B50, A
4 ‘CH¥& 1Y) TRIzol i57(%# 10 mg ZHZUNA 200 pL
TRIzol); BYREIZH 2RI & TRIzol iR )25
OE T HABSRHL IR BT b 1) i 22 (A 9%
FEVKA HHEAT), FAESITE; 10 000 r-min~ B0
10 min, EBERABEERTG, BB LERE D —
1.5mL .08, ZERME 2~3 min, PARoRm
BEAE AW I 0.2 mL &4, Witk RA,
EHEE 5min, 10 000 r-min~' B0 15 min; W H
b, B PER L RES ). 505k
HAES— L5mL B0 d, ISR 5N,
EFRERESR 155, ZEEE 10 min; 10 000 r-min”’
#5010 min, FF EIEW, A 75%EE(DEPC 7K
P )P RNA JLHE 2 I, IR BEJ5E 8000 r-min™'
hE IR 252 2016 4E 5 55 33 555 5

O Smin; FR EEGRE), EETE RNA UL
V€, B 20 mg AZUNA 10 uL ¥ DEPC /K%
M 5E RNA W JZ .
1.4 & RNA i s% 5w

LA LTI E 260 nm AT 280 nm ALK
W beAE, W MR RNA & & . B3 ul
&RNA PR S 1 pL BE TR ) ERE g iR
A, LA 1A% TAE N HIKE MR, 1E 2% Bl b
e (& EB)_LAT 200 V HLJE 25 F K HLK 30 min,
260 nm 72 AMT Al RNA (1))5 & .
1.5 SEBF5O6E & PCR

PRI AL RNA A B0 & 7 1R 0 e s 15 3
cDNA, ¥ cDNA F=¥)MA PCR Jx ik & 47
P18 PCR [ a0 F (B R MR R4 10 pL):
1 uL ¢cDNA, 1ERG4(43%Ih0 0.5 uL), 1 uL ROX
II(10X), 2 uL H,O, 5 uL Taq PCR Master Mix(2 X),
R JE3) PCRAY, WEMEFF, 56 95 CA1E 308,
SRIGHEAT PCR 3R (95 C 5's, 60 °C 345, fEIF
40 1K), RTIEH G E s, &519)F 5
N, GAPDH, IF [f] 5-GTCATCCATGACAACTTT
GG-3', J2[fi] 5'-GAGCTTGACAAAGTGGTCGT-3';
ERCCI1, IE[i] 5-CTGGGAATTTGGCGACGTAA-
3", xIA] 5-ATGGATGTAGTCTGG GTGCAG-3';
RRM1, IEf] 5-ACTAAGCACCCTGACTATGCT
ATCC-3', [2[f] 5'-CTTCCATCACATCACTGAACA
CTTT-3'; BRCAI1, 1E[q 5'-CCCATTTTCCTCCCG
CA-3', & 5'-GGACCTTGGTGGTTTCT-3'. Jx
IVEZY = = R G = ETIE S eSS A Ko A S &
ANFRAR S AR FR T 3G 380 e CT B o B S 258
€ PCR FH33UE(CT (B 27T i ab 38, 15
H 1 2 PR AH X T8 58 2 DK (GAPDH) (1) A A 6k &2
J& T8 HT
1.6 Siithbrd

LA SPSS 18.0 4t it i 7r #r s, K H
Wilcoxon Bk A 5675 43 A1 il 2 23 0 1F 5 L 41
fie Jegs ZHL 2R R i 2 2R O 1 e 2 2R R L e
HARFERRIAK PRI ZER, Bl P<0.05 NZESA
Guit = Lo
2 HFR
2.1 RNA 2lifE K i

0D260/0D280 [ LLAE A LA 7R RNA 4l .
ARSI SR I 2 FhANR] 79253 I $2 T 10 51 it 25
RS RNA, ZREIR, E57775 1) RNA WA
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FN 4l FE 43 %159(0.76 £0.07)mg mL ™ #1 1.8740.04,
itk 75 ¥E 1 RNA 3K ORI 4 FF 4 HoA
(1.1240.07)mg-mL™"F1 1.9540.03, 2 Fli 5 %45
(1] OD2s0/ODago LLAEFRAE 1.8~2.0 ¥, {HZ&HAL
JE JTIEBRELN RNA R FE B B AL G4 By i
(P<0.001).

T HE BRI B RNA BB E, H 2%
P B e e P S AR 1 r RGN, SRR 2 b
J71% 28S FI 18S &y #IE M v WL, WL 1. PIHREL
B2 FhOTVER TS AR, AL T R
[¥] RNA ¥ B T G4 BT v

0.40

s M bl Bl b b

ettt el L J < 28S
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1 G577 Pl Iy i
E1 % RNA k4

Fig. 1 Result of total RNA electrophoresis

2.2 FARIEDR ) E BRI i 25

W Ze AT AR DL 20 AT L, AU
B, ZUREAT IR R IE . SRR H AL
ANV S S DAL RAT A — S 9 3 2, DR S 6 ¢
TG 5 2 ST AR 28 (5 e 9% o ST 6 iodls 3R AT AR X
SERHT.

0.80
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Pt 25 030 2= 030 o
e
E 020 ES 5 32 040
ES Y 0.20 o 020 ®
iR b K .J;, 0.20)
1 010 < 010 Towo
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A-ERCCI; B-RRMI; C-BRCAl; D-#ZK&H.

Fig.2 The melting curve

A-ERCCI1; B-RRM1; C-BRCA1; D-house-keeping gene.

2.3 Jiliged H ZURN B R 2H AR R R IR K I 22
H: A #iA N ERCC1. RRMI1. BRCAl *f

GAPDH KM% mRNA kK. AL K I

ERCC1. RRM1 F BRCA1 7E fifiJi 4143 rh ik & 1)

o T IR H4(P<0.05 B 0.01), 2 B iR 41 247

fEAESE R 040, DNA 2 B ALK a8, 45

R 1,

2.4 9 R e A L R R A K 22 5
35 {5 Jil e 2H SURE A op (B 2% IR B 1 41,

RRM 1 7 Jifi i Je o (1) 22028 15 35 v T i (P<0.05);
ERCC1 Al BRCA1 fEA[ERERE A (e . 55)
MR AR P RIETLREWZR, SRLE 1.
2.5 T e 2H SURN Ao g 4 2R i 2R TR Rk K
=R

Wi 5 2E# %52 7 ERCC1. RRMI1 #1 BRCAL 7£
B L Z I FRIX YRR Z M E R, 10 61 53 PR
JEZHZIA 10 B Lotk e 41444, ERCC1. RRM1 Al
BRCAI1 MRIEH LR EMES, SRIE 1.

F1 ERELAKT LR
Tab.1 Comparison of gene expression levels
HiEA I B 43 Y 5
I - : :
Jifi e IE¥ JiE 3 5% S
ERCC1 16.25+1.22% 6.83+0.78 7.86+1.32 17.55+£3.03 5.73+1.33 9.99+1.89
RRM1 5.78+0.33? 1.2340.12 2.65+0.18 7.93+2.45% 1.78+0.73 3.52+1.01
BRCA1 0.9240.21" 0.33+£0.07 0.55+0.23 1.26+0.14 0.39+0.18 0.71£0.12

e SIEWHALHME, P<0.05, 2P<0.01; S5EMLE, YP<0.05,

Note: Compared with normal tissue, 1)P<0.05, 2p<0.01; compared with adenocarcinoma, 3p<(0.05.

3 it

HATTITA 3 e A S5 4 B A T 368 A 081 il e
NCCN 1B A7 I LA N BRI 25 3 BT 2 HK
E It J5 P, BN 2 185 BT 1T Rk
SRR, A BE 2, BUER. EO%E
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BRI IMEE R — A EE R R,
RRMI & #% H B 18 5 B 17 15 M1 E 52437, 2% ERCCI
L& 55 5L KK DNA o240 1930 0 VIBR J5 » DNA
BTN I3 Bk th RRM 3L 0 RZ R Sk A )
BRCA1 fERFMEE Tty 7 —MEHEEM A,
Z SRR YME 8 AR5 A A E L K
JFyEE 4 4 d ERCC1. RRMI #1 BRCA1 [ [y
KK, G AR BT S e I R, R S AT
o8I AL AT ) A P

145 RNA $EHLUE) TRIzol 72, #4E 75 BAE A
HEAT, SRR T AT B R AL, R
B, mAE Y. R RNA ST,
T5e B B ) R B I RNA X RNA %A, [
Ub, EH R T MRS RNA $EEUEFE )
JUAS RS OBA/EHRESE S AE—TC RNA
B IREE ;. @M M RNA BEREHE; Off
RNA [ (R S e 055 . ER S, BHEX
TRIzol VEHHATARAL, EESL T WE. ZATHE S
RNA (17515, FERF 920 2%t & PCR B AA
NSCLC 3 ERCC1. RRM1 1 BRCAI [f] mRNA
RIEKT, BT T iE BB BEWE, A
AT E ARSI ARTENRAL LR LT :
OME RS K 2 AT AT PR B e Ab B, 7R B
I TE] TN TRIzol 17 H,  PRIEZL R 5 KA I
RO RWREOSSE, XEMNTREETER
RNA; @:FH TRIzol H#EAT S KA, &G sk
Ft RNA B0, [EISH e RNA B
P @& 2 Ik, FF/NLIREX RNA _EBiF,
BB A A DNA 2, $25 RNA 4. &
JPEERAER L POk, FEH IR RNA JliE4S A
T, 7 R A P 2 I 4 R LYK B R IR BT 2
2% RNA 7, UiBiZ7EH RNA R FEff. 4
M SR BRI E S5 RER W, ARSI A,
RALJE (7 3R B RNA 205 . 4540 58 B vE 47,
REd R PR RIEME BRI ERMTFE, A
JE S A A T AR G .

AT 7 LAk S5 55T 36 91 NSCLC & 3%
(1) 8 L 23RN IE 5 2R kR AR H ERCC1. RRMI1 Al
BRCAI ] mRNA FKIEKF-HATME . 45 RFKH,
JHEF 44 ERCC1. RRMI1 #1 BRCAI f#ik K
PR S T IR A, X#E7x ERCC1. RRMI #i
BRCA1 [ IK K5 i 96 38 5 v 14 % D1 AH 5K 5
ERCCI1. RRM1 1 BRCAI 7 fifse 41 4 b () 3k 7
hE IR 252 2016 4E 5 55 33 555 5

Bz MBERTEGIT %25, HY40HE otk i
e 5 R IA B, AR KRR A B I TS0 E
1M RRM 1 7E fifi i o (1) 2148 & T i@, ERCC1
BRCA1 TEA[ARER A (I B P RA T
FZE S, ORI PR R 05 BE R B 5 K J5 i Bh
AT 197 R VIR AR T

X 36 9 B FAT EIERE VIR VT 2 4),
Ak 2015 11 H 30 H, 10 flEF 20T, 3 4
HIAEAEZRON 24/34(70.6%). AE 75T ik 3 ANFER
(PRI R T NSCLC 797 3L, A 2 Hh i 18 3R 25
NBE, EF W Ik S U7 B H ARSI — P
S R FCAE S
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