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Development of a Fluorescent Quantitative RT — PCR assay for Hemv — miR - UL112.  Chen Qiongna, Shen Kai, Huang Yanyan, et al.
Department of Clinical Laboratory, Zhoushan Hospital, Zhejiang 316000, China

Abstract Objective To establish a rapid and accurate method for the detection of hemv — miR — UL112. Methods The primers
and optimum reaction condition were designed based on the gene sequences published in miRBase. Real — time RT — PCR was established
and optimized for the detection of hemv — miR — UL112 and carried on the sensitivity, the duplication and the specificity experiments.
PCR products are validated by gene sequencing. Results The results acquired a specific stem — loop reverse transcription primer, a spe-
cific PCR forward primer and a general reverse primer. The optimum reaction condition of hemv — miR — UL112 TagMan fluorescence
quantitative PCR is 95°C 10min, 53°C 2min; 40 circulations: 95°C 15s, 57°C 40s. Both the variance inter — batch CV and the variance

intra — batch CV of this method was below 5% . The correlation of association R* reaches was as high as 0.99, and the amplification effi-

ciency was greater than 90. 0% . Conclusion

We successfully established a method of hemv — miR — UL112 fluorescence quantitative

RT - PCR detection which is highly sensitive, strongly specific, well reproducible, simple and quick.
Key words Hcmv - miR — UL112; miRNA; RT - RCR; Fluorescent quantitative

microRNA ( miRNA ) J2& — 25 J 4 55 9 . P 9 1 £
B 4 F RNA, B miRNA K 2 18 ~ 25nt, 3% i 77
ETSEMAEYH, EMMEN T 2MAEY ¥ FE5H
B Hemv - miR - UL112 & iy A 2% 5 20 g s 2
(HCMV) %i i3 19 miRNA"' . B4 9B 58 45 1 8w,
hemv — miR — UL112 AU HCMV %5 3 & 15 5o 25 ik
TR AE A K A R S B, R HCMV g e 3 i
A5 R L A R 4 T L TR o

L TH WL B AR ¥R S W BT H (LY13H020001,
LQI3HI10001 ) ; #f VLA 2 £ P4 H AR B JH 8 58 31 %l (2012€37036 ) 5 £+ 1L
TR R 35 B (2011632004, 2012C13024)

PR BAL 316005 L B e 06 rfos CRRERAR ) , 0 i 3 R (3L
Bl LA A F AW (M S, AE ML Xt ;
325000 RN EBERNR (AR @ IR

HIAEE X B , BT 544 : 1xg2004 @ foxmail. com

Kl hemv - miR — UL112 & P i 3 35 2 4R 5% H D) g
fR R

SEF 9Ot g f PCR REWS 2 B | DLk i RS o
i B A Al e, (HL2: miRNA FE A [R]85 M ORI 2H 21 B 3%
KK A AR K 22 53, 5 00 2 0 A B9 miRNA T
PR R B A B A 3 I 5 o T 4 A Gt 1 5
i f PCR K I A5 o AR Kk oy o i 0 o 48 3% 3 3 4
TRV B 25 FR 454 09 S e sk o1 ), L G S8 I SE R
PCR 5145 F AR BE RS 00 A9 4G DU 1 3 A b B miRNA
B 2R K o ARFSE L E 40 9% 7% /D RNA hemy -
miR — ULL112 S &84, @ 5r 1 — B e ol | 7 8
B Fr %89 hemv — miR —= UL112 Tagman qRT - PCR
KW 75 ¥ , 08 78 hemy - miR - UL112 A )22 3
AE S LAl , I O miRNA & A6 I 42 {3 5 2 3% |
BT .

- 53 .



J Med Res,Apr 2016,Vol. 45 No.4

M5 7%

1. ¥4 8 : DEPC Fil Trizol Reagent( 3€ [# Invitrogen
22 7)) shemy - miR - UL112 AT 5 SRR (1 28 01 B
EYEARARA A 510 R ( BESER A A]) T
AR (L[ Promega 24w ), HA B (1 7 43 #r
4fi) , MyCycler 96 Fl, PCR 1%, ChemoDoc % I 1% 1% %
45 (%[ Bio — Rad 2A#]) ,RT #1 PCR X5 & .3130XL
4 AT 7500 real time PCR System ( 38 ABI
Al

2.7 (1) SEmf g & PCR 51 ¥ FIER BT 1Y & 7
R PE miRBase TN 47 19 hemv — miR — UL112 %K JF
H, 2 % AR Z i R LA (A H S
201210217137. 3 ;& Fi| £ Fx . — Fl T 9 4% 4 5% RNA
519 B AR SC T 123 ) L& UL PCR 51 AR %L, he-
mv - miR - UL112 J¥%1]:5" - AAGUGACGGUGAGAUC-
CAGGCU -3";ZE R [ 5 55| W) )F % 5" - GTCGTATC-
CAGAGGTCATCGAGGTGCTCGTAGTCGGAGCGTCCCT-
GCGAGGCTATGACCTCTGGATACGACAGCCTGGA - 3';
s IE M5l ¥, 5 - TCAGCTAAGTGACGGT-
GAGATCCA -3'; B 5% . 5 - CCAGAGGT-
CATCGAGGTGCTCGT - 3'; i JH # % FAM—CG-
GAGCGTCCCTGCGAGGCT — - TAMRA, (2) [ % 5
S A Z T - 2 B ORRE SR il R & (ABL A H], €
), B st AR & . 100mm ANTP mix 0. 151, 2 %%
SR 1. 0wl, RNA i §0 il 57 0. 19ul, hemv — miR -
ULL112 #54 5. 0wl, e ¥ 525149 3. 0pl, 7K = 15ul,
ZAMES BN . 16°C 30min,42°C 30min,85°C 10min,
4°C 377, (3) )6 E i PCR il 5 b v h £ . 22 e %%
FAEF B cDNA J] DEPC /KA Ho i Bl 107 ,10° 107
10* 10° ,10° 10" $ DL/f0 F+ 7 A~ e 3 66 J3E A s ofi il
2, i —4~2 [ B (in DEPC 7K ) . & I/ PCR it
A& (ABL AR SERE) , KWK R AT :2 x PCR mas-
ter mix 10pl, M 514 0.5ul, IEM 5[4 0.5ul, cDNA
1.5ul, probe 0. 5ul, /K & 20pl, 51 ¥ & U N,
10pwmol/ L, 4% LA b Jz B A4 5 98 47 76 B8 2 B i 1k
EH LW BVARPEFGR KPR ER . AR Pk BE#E
£ 93°C ,20s, cDNA 55 2 § 1R ORI 5615 5 1Y il
JEBRE IR :529C \53°C 54°C \55°C , PCR §" 4 11§ BF 14
1B KR E R R 56°C \57°C \58°C .59°C .60°C , i i
FOUMZ R T 5 L (R A5 M H R W7 SN A £
PGSR S o LAEAS e B A v b A A5 A R A7
P E BTN, T 4 5 O it 48 28 B b PRAS A A
o (4) W5 B ey 3 H 0979 ] Agarose Gel

.54 .

DNA Purification Kit Ver. 2. 0 ( TaKaRa, K i% ) B i ¥
BERCHL UK B H 9 DNA R Beo B 1 i i Be A
T4 DNA FE M E AT 1 4%, 4°C Tl . A AGE
B54L E. coli DHS o, /N 42 BB KL DNA B 3l 7E
1.5% B e Wl B Jse v Fi Ok, A ) 2% 2l 2 A5 B — s R Tl
WA (=2 E 2 EB W), 358 00 5 50 Fir 45 1 5 i
i, - 20°C R A7 WP S 0 AR & 41 F : BigDye J5
0.2wl,5 x buffer 1wl,MWMF5[4 0.5u1,PCR 7=4) 1pul,
FKZE Spl, W& 96°C 1min, 96°C 10s,25 &
G :50°C 55,60°C 4min, 4°CIRAF ., H4I0F = 4 4l 4k
J& , 3 BE F oK L 4min, EHLIF

3.7V (1) AR AR A v it £ B 0T O 72 B 46
PEVO D, 4ERR A 56 R B0FE 0.99 DL 1o (2) # AR ifE
ity 2k A2 M - COHE PN F 52 1 1 SRS I s o Al 3
ASPATE s QA ) 8 2 M R R 1 R S S R
(3) BBURR B < g A ) A 9 i 10 A5 4 LU R 2 0k
e bR 10" $2 01 /8% 71, 1l DEPC /K A 23 13 % B8, R 47 %%
J6AE 1SN, BE X T2 6 B R IR miRNA ¥k
RIS EE R OB RE o (4) e 5 M b o A S R R
MIIMLYE RT - PCR 5 28 W Uk 4G 0 753 3] 2547 43 #r , 220
FeA I H B

5] ES

1. 98558 7t PCR fR £ 52 I A& 22 FG 30 2 4. &
T X SR RN B 2 R A 4K, PCR B A 5 by 4
%N 20ul, Fp A 2 W 51/ 95°C 10min, 53°C 2min,
95°C 15s,57°C 40s,3L 40 MEIR,

2. b R 5 0 o DT s R Y R A R R
ARJFIRAE 107 ~ 10" ¥ D1/ 7+ ¥ A B0 b o 5 51 D N
WS T B etk (1) HHOC R B =0.997 71
BT 98.667% ;9865 7t RT - PCR By i PR 155

351+

30

CT

20

I 1 I 1 1 1 I I
1ot 10> 100 104 10° 10° 107 10° 10°

st

E1 F2 PCREIRAEMZE
107 ~ 10" ¥ 0 /3T, R 4 I



B2 el 2016 4R 4 A 4586 H 4

e B

7R PCR (9 1 B0 5 (181 2) 5 I it oy B Atk ) 51
SEMESEIE R ] LR G i £ R AR 4 (R
3) s RES R  PCR 74 25 v kRS I A5 21 55717, 20 A7
ANBRE B R BAE T Il AR R R A R FE T (A
4) 3 IF G F B UE YT BG4 7R S U T 2R R
it H I EE A hemv — miR - UL112 | BOF 91 AHAF
(K5).

P

400.000F
350.000F
300.000F
250.000F
200.000F
150.000F ..
100.000F

50.000F

0 [ TN NN Y N TN TN N NN N Y SN S TN SN T Y |

1 1 1
0246 810121416182022242628303234363840 42

TE AL
B2 #3kEE RT -PCR % HRIKE
FRUESL 7 ~ 1 43I 107 ~ 10" 5 0L/ Tt

10"
100 |
107t
- 102f
o~ v
< 1073\
10+ :

107

SoCLJ) A TN TN TN SN SN N N S S T TN TN TN [N S N N ——

2 46 81012141618202224262830323436 3840
TEHEL

3 WHREERT-PCRH{EEMKE
7 ~1AR3E 107 ~ 10" $5 I /BT b oft

4% Agarose(bp)

B4 PCR yHEFYHERE
L Agiffe i 107 25 R BUIL TS JEAT RT - PCR;2. 5 i dh 10° Jin %5
PRBUMTE RT - PCR;3. BN RT ~ PCR ;4. Bk X} 1

100 110 120 130 140 150 160 170 180 150
AATTGCCCTTCCAG MBGTCATCG AGGTGCTCGTAGTCGGAGCGTCCCTGOG AGGCTATG ACCTCTG GATACGACAGCCTGG ATCTCACCGTCACTTAGC

ot

BS5 WMEWIETEEN=Y
MUN RN o 2530 51 W b 51, BN Rk 9 o A9 2E R hemy -~
miR - UL112 } B¥ 51

0 A

12 ®

TEXT miRNA 515 DI REAF 98 09 A W IR A J5 & 3R
miRNA Ji 3 HE R R R IR S 5ol By — &
iy S DR AT G s a OB BTN IR
LA AL BE T LA B 4% i NSRBI B R A R g
P, 1077 TS Y miRNA S i K 0 75 v 2 — U1 o
[y Lk 20T

BB miRNA K 75 24 45 miRNA G | 7
Z% 2% (in situ hybridization histochemistry, ISHH ) |
Northern blot fllZZ )G E & PCR'™°' . miRNA & B 7] L)
ol 2 2R S 09 miRNA | D)L g 38 5 R JF A7 40 21 Y
S P SN PSR T A e e S DA (ER R EPS TS s
AR RS M R AT B A M LA 22, B S I e A 0 X
B, HReAE g — Bl it B . ISHH & — Fh i
FAPRICIR BT 5 2 240 B v 1Y 75 D0 A% R 2% 52, #5107 HI B
W AH DG BRI 2 G, 1A IR A ) o2 R L 2 7 i
S i — ARG 5 A, (E 2 XF T 51 %5 5 A miRNA 6
BEHG N T ISHH W& (0 R g

Northern blot 324 M miRNA f)— % 5 1, % H
R VPA A A I 5 v 0 AT S 1 1H 2 I 5, B0
JE R SR BN T R T 2L ER G| 10 S I 0k
st PCR 2 H AT miRNA & & 09 4R oA 2 —
1 TR miRNA il ik 2o /b AR R Bl BR ) 1 5

Yy REHEH TR F S e B A L, 5 ILE B PCR R
], 25 B0 51 Wy A Bl S e AR AR s ) 249 SR T A Bl 7 3 o
miRNA 5 RT 5 ¥ 45 & 9 58 2 P, 52 i 5 % s &%

I ARREN, % PCR 45 A A7 4E Tagman # 4
PTG RAMINE , BF X X TUA K, 56 [F ABL 23w #E
T — Fh Hr TagMan # £ — MGB % 41" ( minorgroove
binder oligodeoxynucleotide conjugate, MGB — ODN) ,
PEITE T RRBEAR T ANEAF 5 09 T 40, H AT LATS E 8
SRR 2 AL, ThE R AT Tm (B, (5 550 A9 45 51 [F)
FEREIA SRR A Tm {1, JL S/ FHEATRHA
— i EMERE W E IR RBOR TR BB LR R G BRIl
JA T, G 2 MGB 32 31| & R {47, iy A PR
.55 .



J Med Res,Apr 2016,Vol. 45 No.4

FH B 2L 50 51 ) R el i (9 PCR 45 44, AR g b figk e
T Tagman FREF DGR RABNE R E K BB Tm B
(RO i A eI = W NG s o (D ST S S/ S i
MGB % R {37 [n) 5,

o i 45 R 2 BT, AS A 9 rp N I TR R S
SEEF PG E i PCR Rzl J7 ik L ) CV FAIE [a] CV
<3% MEZRE R 4 >0.99, P B % >90.0% .
F3Ah X 4°C TR AR 1R A I R I bR A P
miRNA R, 3E 58 1 96 2F miRNA 8 . &5 1
Fr il A G D ST T — A U Rk R
S I ELTR M PR Y hemy — miR - ULL12 %5 5E
it RT - PCR K& 7775, i miRNA BIIR AR S5 T
BAF R EARFY-65 .

S % Tk

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

2 Lim LP, Glasner ME, Yekta S, et al. Vertebrate microRNA genes
[J]. Science, 2003, 299(5612) .1540

3 Huang Y, Qi Y, Ma Y, et al. The expression of interleukin — 32 is
activated by human cytomegalovirus infection and down regulated by
hemy - miR = ULI12 = 1[J]. Viro J, 2013,10.51

4  LiS, ZhuJ, Zhang W, et al. Signature microRNA expression profile
of essential hypertension and its novel link to human cytomegalovirus
infectionclinical perspective[ J]. Circulation, 2011, 124(2); 175 -
184

5  Chen C, Ridzon DA, Broomer AJ, et al. Real —time quantification of
microRNAs by stem — loop RT - PCR[J]. Nucleic Acid Res, 2005,
33(20) :el79

6 Feng J, Wang K, Liu X, et al. The quantification of tomato microR-

NAs response to viral infection by stem — loop real — time RT - PCR

10

16

[J]. Gene, 2009, 437(1 -2) .14 -21

Ambros V. microRNAs: tiny regulators with great potential [ J].
Cell, 2001, 107(7) :823 - 826

Hunt EA, Broyles D, Head T, et al. MicroRNA detection: current
technology and research strategies [ J]. Annu Rev Anal Chem, 2015,
8(1):217 —237

Johnson BN, Mutharasan R. Biosensor — based microRNA detection;
techniques, design, performance and challenges [ J]. Analyst,
2014, 139(7) :1576 — 1588

Liang RQ, Li W, Li Y, et al. An oligonucleotide microarray for mi-
croRNA expression analysis based on labeling RNA with quantum dot
and nanogold probe[ J]. Nucleic Acids Res, 2005, 33(2) :el7

Yin JQ, Zhao RC, Morris KV. Profiling microRNA expression with
microarrays[ J]. Trends Biotechnol, 2008, 26(2) :70 — 76

Nagata K, Hama 1, Kiryu — Seo S, et al. microRNA — 124 is down
regulated in nerve — injured motor neurons and it potentially targets
mRNAs for KLF6 and STAT3[J]. Neuroscience, 2014, 256426 —
432

Kim SW, Li Z, Moore PS, et al. A sensitive non — radioactive north-
ern blot method to detect small RNAs[ J]. Nucleic Acids Res, 2010,
38(7) :e98

Chen C, Ridzon DA, Broomer AJ, et al. Real - time quantification of
microRNAs by stem — loop RT — PCR[ J]. Nucleic Acids Res, 2005,
33(20) :el179

Ful J, Zhu J, Yang M,
sion of microRNAs[ J].

et al. A novel method to monitor the expres-
Mol Biotechnol, 2006, 32(3) :197 -204
Bergallo M, Gambarino S, Martino S, et al. Comparison of two avail-
able RNA extraction protocols for microRNA amplification in serum
samples[ J]. J Cli Lab Analy, 2015, epub ahead of print

(& H 3 .2015 —08 - 31)
(& H 3 :2015 - 10 - 12)

(&% 52 7)

5 IR, XSG, 2013 AF T WAL Sk il 48 12 I TS A T 1S
MY —— BARMER TR (], BB, 2014,5.; 333 -
334

6 R EERS A, 18 MBS Il P e X B AE a4 e AR
G IR ML AR OGRS R [T ], BRI 2R AR,
2013, 33(15) ; 1144 - 1148

7 Dymicka — Piekarska V, Wasiluk A. Procalcitonin ( PCT), contem-
porary indicator of infection and inflammation [ J]. Postepy Hig Med
Dosw : Online, 2015, 69723 - 728

8 EEFMEMT, LW, M IREE, S ML RS 2% RO I X I 3 R e 1 12
Wi B[] RIS E2S5IEK, 2014, 11(17) : 2412 -2414

9  Vikse J, Henry BM, Roy J, et al. The role of serum procalcitonin in

the diagnosis of bacterial meningitis in adults: a systematic review and

- 56 -

12

meta — analysis [ J]. Int J Infect Dis, 2015, 38.:68 —76
Brerulk. B 2% TR 2 v T RE I A A8 0 5 T T R BT RO Al
MM E L], P EE 24, 2014, 43(21) : 2538 -2540
Zhou XY, Ben SQ, Chen HL, et al. A comparison of APACHE II
and CPIS scores for the prediction of 30 — day mortality in patients
with ventilator — associated pneumonia [ J]. Int J Infect Dis, 2015,
30:144 - 147
Rumende CM, Mahdi D. Role of combined procalcitonin and lipopo-
lysaccharide — binding protein as prognostic markers of mortality in pa-
tients with ventilator — associated pneumonia [ J]. Acta Med Indones,
2013, 45(2):89 -93
(ks B #9:2015 -09 -28)
(f&10 B #91:2015 - 10 - 12)



