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[Abstract] Objective To compare the serum miRNA extracting efficiency of Trizol method, protease K diges-
tion combined with Trizol method and precipitation pyrolysis method. Methods 2 healthy persons,2 pneumonia pa-
tients and 2 lung cancer patients were enrolled in the study and their serum samples were collected. miRNA were ex-
tracted from serum samples respectively by using Trizol method, protease K digestion combined with Trizol method
and precipitation pyrolysis method. Let-7a-5p was the objective miRNA of detection, with Cel-miR-39-3p as the incor-
poration of spike-in reference. The specific primers of Let-7a-5p (objective miRNA) and Cel-miR-39-3p (internal ref-
erence) were used in reverse transcription PCR. The products of reverse transcription PCR were used as templates for
SYBGreen | fluorescence quantitative PCR assay. Results The Trizol method and protease K digestion combined
with Trizol method could effectively extract serum miRNA, but precipitation pyrolysis method was not so suitable for
extraction of serum miRNA. Trizol method was better than protease K digestion combined with Trizol method, which
could save the proteinase K digestion time and had better extracting effects. When the volume ratio of serum and Tr-
izol reagent was 200 : 600, the extracting effect of Trizol method was best. The Ct values of Cel-miR-39-3p extracted
by three methods were basically the same. There was a little loss of internal reference in the extraction process of Tr-
izol method and protease K digestion combined with Trizol method. Conclusion The Trizol method as the extracting
method of total RNA is suitable for miRNA extraction from serum. The extracted serum miRNA can meet the detec-
tion needs by adjusting the dosage of serum and Trizol reagent.

[Key words] miRNA; Let-7a-5p; Cel-miR-39-3p; extracting

%- L]

miRNA i 4E 3k & B R — 28 18~24 nt Ay B BE IR S 10
RNA /NF fe i Lee 250 7 75 T 3 /T 28 B P i R 31
H BT 55 RNA 4T LU 58 4 T4 0 58 £ 14 A 5 o
S 3 R i ek MR e M AT 2 5l 2R AR Y417 R,
T PR A0 4 Ak A0 T R A B B i S T,
miRNA 2 —2& B8R T8 B /N E 43 RNA,50% L E ) miR-
NA v F 5 98 fE A1 56 09 Y 4R X 38, 250 miRNA 5 Mo i %
AVREHEBAEZMN LR, BILA¥E % miRNA 4K
“oncomirs”™ | [l 7% miRNA K BAG b 77 8 3 8 ka &
A7 T 23K 5 o 192 W7 43 390 LB R T A o S5 R Bk
AN — R AE B IR AR AR T . AT B AR A H A =

AR B9 13 miRNA $EHCH ¥ O J5 22 13 miRNA A 56 B 52
BEE LA, B S R RE IR .

1 #EREHFZE

L1 — ook BEIE # (AK FLAS 008 bR 1 1) fdt B {4 6 2
2 49 MR O 4338 T (WS 382-2012) 45 B ) 45 M % B i B 15 4R
LW TS B 2 B, DL R (013 ACCP Jilifi (912 B 5 3h
JrHE M 5B 3 MO Y& IR IS W o e i) B 2 B SRR 45 ST
%A AR A 3 mL B0 J5 AR I3 .

1.2 U5tk %@ PCR X4 % ABI A H GeneAmp®
PCR System 9700 PCR 1%, ¢ )% % & PCR {X & ABI 2 #]
StepOne PCR ¥, SYBR® Green QPCR Master Mix W [ 4 4

*  BEETB.EFK AR T EDE (81401311) ; 7 AR Ik K FF @ 1 T B [ HrF(Z141107006614009) ],
EEBA HEE, B, EEEN, FENFSFRBEHEHI .



BREFHER2015F 10 AF 1245% 204

Lab Med Clin,October 2015, Vol. 12, No. 20 o 2977 -«

&8 B (5 0006148864) ; RevertAid Fist Strand cDNA Synthe-
sis Kit(##t43 00127244) W [ Thermo SCIENTIFIC /3 7] ; miRNA
RSPk I B 58| 47 PCR 2| 4 J 28 Ht Cel-miR-39-3p N £ (20
fmol/sample) miRNA ) { | i A= W BH B A R A #D

1.3 Jiik
1.3.1  Trizol Y42 B M3 miRNA 200 pL I3 HhA 500

pL Trizol, W HEHR % 30 s. =R # & 5 min; Il 200 pL =& H
ke, BRI ZVEENR 5] 45 s, B FE 5 min;4 ‘C 13 000 r/min &5
> 30 min, /NOHE EIFE A EH A 1.5 mL BOE ;IR
SRR R AR S, & —20 C#H&E 30 min;4 C
13 000 r/min E§.L> 30 min, J{IE B RNA; I 5% 35 W, Di3E H
R B0 75% Z®EPE 1 K54 °CLLL 7 500 r/min B§.0> 5 min,
PLIE RNA; R4 2 85,50 L DEPC /K% if RNA,

1.3.2 HOFHAERBUME miRNA - B 200 oL i A
F L5 mLBELEP WA 10 pL HAB K(20 mg/mL),56 C
TH Ak 30 min JF#E 4T RNA RE 58 1. 3.1,

1.3.3 Uiy 2 AL R UM E miRNA - B 200 pL il 3% 4 A4 F
1.5 mL B.LE T A 200 pl R IEBUR . R IETR S 15 s. il
13 000 r/min B0 10 min, 7¢ _E 33 768 TU3E R INA 50 pL BiBR
ZUR RIS A HENR Y 15 5,100 “C4 @B iN#A 10 min, = |
13 000 r/min B0 5 min, B 5 AE R O 5% PCR AR .
1.3.4 st R e it PCR MR R K % R Ther-
mo SCIENTIFIC 73 & i % 5t iR 7 & i 17 I3 58 i B IR &R K 2
R i B B A EA T4 B 2 L 5L 5 c(DNA SR LA Let-7a
S5pu g & PCR 5|1 ¥ ik 15 ¥ 8. PCR [ BE 48 95 C 5
min; 95 ‘C 10 5,60 C 20 5,70 C 10 s,40 MEH WE D,
1.4 Siil2:ab 3 SR A SPSS16. 0 34 47 G5 i1 ¢ 4> 0 »
TR L TE s FRon AR M L BRI R O 25 40 AT, LA
P<C0.05 BESAHGIH*EX.

2 & ®

2.1 =7 B4R miRNA JG Let-7a-5p & Cel-miR-39-
3p Kl E Bl =R 7 AR B I 7 miRNA £ %8 % %€ it PCR
K9 574 Let-7a-5p Fl Cel-miR-39-3p A5 4k 14, WA 1,

3.164 o1 HH-HHHHHHHHH INERIRRELN 1L

2.812 46 HHH-HHH U
2.460 90
2.109 34
1.757 79
1.406 23 |-+

1.054 67 WD EEELEEEEELELE
0.703 11 f+HHHH

0.000 00

3.164 01|+
2.812 46 HHHHHHHHH
2.460 90 H4+-H-HHHHHHHHHHHHHHHH
2.109 34+ttt

Rn

1.406 23 HHHH+HHHHHH
1.054 67|+
0.703 11}
0.351 56|+t

0.000 00 hoe

Ay Let-Ta-5p i PCR # 3 i £k : B % Cel-miR-39-3p i) PCR
P
1 PkEE PCRY L

2.2 ZFrRAEIUMYE miRNAJF NS CtfEE5  =FJr
PARBUM T miRNA R F B A 25 fmol N B 5. &5 5 g4
EHRAE, Trizol 3 B ABE K 44k + Trizol ¥ UL HE 24 M 1k $2 1K
] miRNA H,Cel-miR-39-3p [ 38 Ct {H 5 WK 26.3+1.5,
27.441.3.28.2£1. 8, RIS #EX(P=0.12),

2.3 AR S Trizol i 7 $#2 Bl 7 miRNA B2 %
X E 3 AN F A I 5 Trizol IR L (100 + 600,
200 & 600 JZ 300 : 600D, L& A Al IfiL 1 5 Trizol i3t 5 $2 B
I3 miRNA g, A IR Let-7a-5p #1 Cel-miR-39-3p, &
BLIMLTE 5 Trizol IAIARFLL k200 = 600 B, P2 HALR 5 47 (4%
£ . 5 & PCR P73 i £k WL & 2,

2.917 14|+

2,593 02 |44+t
2,268 89|+
1.944 76 [+

1.620 64 [+

Rn

1.296 S1HHHHHHHHHHHHHHHHHHHH
0.972 38|11ttt
0.648 25 H+H-HHHHHHHHHHHHHHHHHH

0.324 13 HHH-HHHHHHHHHHHHHHHHH

0.000 00 [mms

2.917 14
2.393 02 Htt1 1Tt

2.268: B9
1.944 76
< 1.6200 64+t
1.296 51 |+++1
0.972 38
0.648 25|+

0.324 13 |+HHHH

0.000' 00

5 10 15 20 25 30 35 40 45

B
T A Let-7a-5p iy PCR 48 ll1 2% : B Jy Cel-miR-39-3p f¥ PCR
PGk .
2 ARMFERES Trizol ik FIRE M iF
miRNA 2% bk 5

3 3t it

W 7R - miRNA 235 5 Mo 1912 W, o0 300 L i3k e S il s
A& s H 3R K - B R DU G FT RE A XL I AR I 35 ) AT A e
K LW A B, o, miRNA J7Z 7776 FIH W 5L
TR S 2 AR P, 7R 2K L i R R R kL T
LW E VR .24 h = IECE GRER AL DNA il JRNA i 45
2 1 L AT AS Bl A L 5 R R R A KDY T I T
FNIL 3 R ) Fe 3R R AETE 22 53 5 41 A il miRNA [ 3% 35 TR A £ 78
U 2 B PR A 22 B 50 1 e 1 B OR miRNA A7 1 7E N
JitEg o 5 0 L FH T R 0 R 012 T Y SR e SRS R R R
OB R TN

H A 8 A I miRNA 3R BT 4+ 5 3 ik F0 Tr-
izol ¥ A X FHE 43 B BRI 5+ Trizol ¥4 REA8 55 47 Hh O/ B8 A0 45
miRNA 7E P B/N R BE Sy » 1B 07 2 £ 8 T 41 5 mRNA
P, IF R % E miRNA 5 mRNA 724 B M G R A 7E 5 =
HIZE 5 . X fESE 4R 223K 7E Trizol ¥l 42 miRNA R %t b5
A AT I A 8 LB R 49 (SDS) L8 A R i I B 1 Tl
K W10 & b B 2 B ER A SDS B 4% 5 38 #1285 I 7 miR-
NA B BORN . Oy of— 3 JF 8 M miRNA {48 56 BF 58
TAE AL 43 5 R F Trizol % & F B K 744k + Trizol ¥



» 2978 -

BREFHIER2015£ 10 A% 12 8% 20 #

Lab Med Clin,October 2015, Vol. 12, No. 20

SUUTE M B M v miRNA, % B & M i Trizol 35 RES A
AP IR ML miRNA Jf HL 38 48 3 % M0 35 55 Trizol i 1 Lb
51T 996 L 2 36 ) SR 5 2 B KO TH AL+ Trizol 5 3 2K 42 v $2 T
MR HARER A . miRNA REUEAE S EEX T
TE - 2 miRNA FE IR 19 5 B2 A miRNA N 5 &2 & 8
AR TR R AR I R R AT S 2 U e R R A TR 1
PR U0 V8 VR T A% P 4R TR AT 2 1ML 3 mi RN 52 88 45 S 4IE 52 3% Uy
EAEN T ME miRNA BB, 296 E & PCR &, =
MO LRI H . N2 Cel-miR-39-3p 1§ Ct {50 W 1 22 5% . Ui
WY =i B 7 s BT RE A IR B A ST RIS R
A Trizol 3% 3 H B K iH 4k + Trizol 3 48 HUE 1 # miR-
NA, I H. Trizol 2 $2 BRI AL X 5 4, FI T 9256 %€ it PCR 3k
AT 4 45 R RE T 2 S0 B

S & ik

[1] Lee RC,Feinbaum RL, Ambros V. The C. elegans hetero-
chronic gene lin-4 encodes small RNAs with antisense
complementarity to lin-14[J]. Cell,1993,75(5) : 843-854.

[2] Macfarlane LA, Murphy PR. MicroRNA ; biogenesis, function
and role in cancer[ J]. Curr Genomics,2010,11(7) :537-561.

[3] Bartel DP. MicroRNAs: target recognition and regulatory
functions[ J]. Cell,2009,136(2) :215-233.

[4] Esquela-Kerscher A,Slack FJ. Oncomirs-microRNAs with
a role in cancer[ J]. Nat Rev Cancer,2006,6(4) :259-269.

[5] Cortez MA,Welsh JW,Calin GA. Circulating microRNAs
as noninvasive biomarkers in breast cancer[ ] |. Recent Re-
sults Cancer Res,2012,195:151-161.

[6] Chen X,Ba Y,Ma L,et al. Characterization of microRNAs in
serum:a novel class of biomarkers for diagnosis of cancer and
other diseases[ J]. Cell Res,2008,18(10) :997-1006.

[7] Wang J,Zhang KY,Liu SM, et al. Tumor-associated cir-
culating microRNAs as biomarkers of cancer[]]. Mole-
cules,2014,19(2):1912-1938.

[8] Shen J,Stass SA,Jiang F. MicroRNAs as potential bio-
markers in human solid tumors[ J]. Cancer Lett,2013,329
(2):125-136.

[9] Cortez MA, Bueso-Ramos C, Ferdin J, et al. MicroRNAs
in body fluids--the mix of hormones and biomarkers[ J].
Nat Rev Clin Oncol,2011,8(8) :467-477.

[10] Grasedieck S,Scholer N,Bommer M, et al. Impact of ser-
um storage conditions on microRNA stability[ J]. Leuke-
mia,2012,26(11):2414-2416.

[11] Mraz M,Malinova K, Mayer J,et al. MicroRNA isolation
and stability in stored RNA samples[ ] ]. Biochem Biophys
Res Commun,2009,390(1) :1-4.

[12] Mitchell PS,Parkin RK,Kroh EM,et al. Circulating microR-
NAs as stable blood-based markers for cancer detection[ ] ].
Proc Natl Acad Sci U S A,2008,105(30):10513-10518.

[13] M58, AL AL FRVLIE 45, 2% microRNA I A1k
(T, W B TR 2% 2 41 . 2010, 27(4) : 595-599.

[14] Kroh EM, Parkin RK, Mitchell PS, et al. Analysis of cir-
culating microRNA biomarkers in plasma and serum u-
sing quantitative reverse transcription-PCR (qRT-PCR)
[J]. Methods,2010,50(4) :298-301.

[15] Arroyo JD,Chevillet JR,Kroh EM,et al. Argonaute2 comple-
xes carry a population of circulating microRNAs independent
of vesicles in human plasma[ J]. Proc Natl Acad Sci U S A,
2011,108(12) :5003-5008.

(Wi B 37 :2015-03-06 & 18 H ¥ :2015-06-12)

CEHEE 2975 30

PERTLIL-17 3K /K 7 15 00 & B I 1 0 R 7™ 3 72
SO B AR O S e /N BRI 4L 2L eh TL-17 mR-
NA RV K8 FIEw /R o AR5 & I B 40/ BUR
AR SR L WO TL-17 WA A AN C A3 B T . T C
/N R R B WP 1IL-17 WeE 5 A ARG L (7] i 4
G BT % G AL AL AE I IE 52 2B B IR T IR 19 C 4L/ R
AN 20 TL-17 8 R T B 41 4878 TL-17 75 B2 Wi % 2
% e v R A T A T 2R 5 R 3 T AT BB . IR TL-
17 1) 2 208 Ul A 42 iy 98 P8 52 T M 3 g R L

2% 30k

[1] Mizutani N, Nabe T, Yoshino S. IL-17A promotes the ex-
acerbation of IL-33-induced airway hyperresponsiveness
by enhancing neutrophilic inflammation via CXCR2 signa-
ling in mice[J]. ] Immunol,2014,192(4) :1372-1384.

[2] Choi JP,Kim YS,Tae YM,et al. A viral PAMP double-
stranded RNA induces allergen-specific Thl7 cell re-
sponse in the airways which is dependent on VEGF and
IL-6[J]. Allergy,2010,65(10):1322-1330.

[3] Sade K,Roitman D,Kivity S. Sensitization to Dermatoph-
agoides. Blomia tropicalis, and other mites in atopic pa-
tients[ ] ]. ] Asthma,2010,47(8) :849-852.

(4] BRACHE, A7 3, A3 25, 56 2 20 Wl ARy 2 096 = 22 48 o i
114 5735 16 0207 (). i [ B 16 2, 2009, 9(2) 1 232-234.

[5] Schulze J,Voss S, Zissler U, et al. Airway responses and
inflammation in subjects with asthma after four days of
repeated high-single-dose allergen challenge [ J]. Respir
Res,2012,13(3) :224-233.

[6] Iwakura Y,Ishigame H,Saijo S,et al. Functional speciali-
zation of interleukin-17 family members[ ] ]. Immunity,
2011,34(2):149-162.

L7] S8l AR/INF- A S5 BT 55 A% 2 0l 3 e V6 7 )L W0 iy
BRI [T I PR 75 5 22 %, 2012, 40(2)  428-430.

[8] Barczyk A, Pierzchala W, Sozanska E. Interleukin-17 in
sputum correlates with airway hyperresponsiveness to
methacholine[ J]. Respir Med,2003,97(6) :726-733.

[9] Albano GD,Di Sano C,Bonanno A,et al. Th17 immunity
in children with allergic asthma and rhinitis:a pharmaco-
logical approach[J]. PLoS One,2013,8(4):e58892.

[10] Chien JW,Lin CY, Yang KD,et al. Increased IL.-17A se-
creting CD4™ T cells, serum IL-17 levels and exhaled ni-
tric oxide are correlated with childhood asthma severity
[J]. Clin Exp Allergy,2013,43(9):1018-1026.

C11] SR AT, B HE ¥ L SO S 45, b 26 R WA X B2 i /N B Th17
MR F TL-17 Rk g m L] w7 BB R % %40,
2009,29(6) :1185-1188.

(e H 1. 2015-03-25 & 151 H 9. 2015-07-02)





