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Development, optimization and application of the expression
analysis platform based on multiplex quantitative RT-PCR using
fluorescent universal primers

WANG Qin-Xi, LI Kai, ZHOU Yu-Xun, XIAO Jun-Hua

Institute of Biological Science & Biotechnology, Donghua University, Shanghai 201620, China

Abstract: A multiplex quantitative RT-PCR technology with a universal fluorescent primer was established. This tech-
nology employs a chimeric-primer-induced-universal-primer amplification method that ensures target genes amplified in a
constant ratio. This technique was cost-effective, moderate-throughput, and reliable in quantification of gene expression. It
is complementary to cDNA chip, which has low quantitative accuracy , and Real-time quantitative PCR with low through-
put, through improving the entire process of expression profiling analysis. Eleven genes within a QTL segment regulating
mouse puberty onset on chromosome X were investigated to construct and optimize the method. The sensitivity of detection
(10% copies) was determined, the concentration ratio of universal primer and chimeric forward primers (1:1) was optimized,
and the accuracy and repeatability were validated. The method of Touchdown PCR with addition of universal primers sig-
nificantly improved amplification of genes expressed in low abundance. After testing the expression profile of 11 genes in
hypothalamus and testis in two mouse strains C3H/HeJ and C57BL/6J at the age of 15 d, one gene named PHF6 was found
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differentially expressed for further function analysis.

Keywords: universal primers; multiplex RT-PCR; expression profile analysis; puberty onset
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1 s GenBank , MgCl, (25 mmol/L) 4.8 uL  dNTP Mix (2 mmol/L) 1
14 18 bp 3 uL ImProm- Reverse Transcriptase (Promega) (1
, 5% U/pul) 1 pL ( 10 pmol/L) 2
, 11 3 pL  RNA (100 ng/uL) 2~3 pL, 20 uLL
100~400 bp, 25  5min, 42 60 min, 70 15 min
5~7 bp PCR 10x PCR buffer 1 pL. MgCl,
14 RNA (25 mmol/L) 0.6 pL  dANTP Mix (2 mmol/L) 1 pL  5x
Q-Solution 2 u. DNA Polymerase (Qiagen) (5 U/uL)
RNA TRIzol M g Y s 3
. . 0.1 upL cDNA (10~15 ng/puL) 1 puL
(U-OOSOD, HltaChl) RNA OD260/280
( 10 pmol/L) 0.5 puL
1.7~2.0 1 pg/uL DNase (In-
) ( 10 umol/L) 0.5 pL, 10
vitrogen) TRIzol RNA DNA )
pL 95 15 min; 94  30s, 55 90 s,
DNase RNA 1 pL  10x
. 72 1 min, 35 ;72 10 min
Reaction buffer 1 pL. DNase (1 U/uL) 1 pL,
10 pL 20 15 min, 1uL 16
EDTA (25 mmol/L), 65 10 min Dnase PCR 1 uL DNA ime
RNA 100 ng/p.L 3x 1 HL 95 3
15 RT-PCR min, 2 min, 377 (Ap-
5xReaction buffer 4 pL plied Biosystems Inc.) , 3 kV,
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(5'-3, ) (bp)

PHFG F: cgggctacgctatctacgacCGCAAAGGAAGACCGAGA 08 A
R: cgggcagtaagtaccgttgtTGGACCTGCTGTCTTCTGG

F: cgggctacgctatctacgacCATCCGCATCAAGGCTGTC
PLAC1 114 B
R: cgggcagtaagtaccgttgtGATGAGCCCTTGGAAGCA

F: cgggctacgctatctacgacCCCACGAGCATGAACACA
TMEM32 122 C
R: cgggcagtaagtaccgttgtAGGCGGGGTTCCTATCAA

USP26 F: cgggctacgctatctacgacATGCCCAGACACAGCACA 138 b
R: cgggcagtaagtaccgttgtTGACACCGAACCATTCCA

F: cgggctacgctatctacgacCACGTGGCATTGAGGGAAA
DDX26B 145 E
R: cgggcagtaagtaccgttgtTCATGGAGGCGGACGTAT

PPIA F: cgggctacgctatctacgacACGCCACTGTCGCTTTTC 152 hi
R: cgggcagtaagtaccgttgtTGCAAACAGCTCGAAGGA

F: cgggctacgctatctacgacTTCCGAGGAGCCAGTGTT
MOSPD1 164 F
R: cgggcagtaagtaccgttgtTGGCACTGGATCCCACTT

F: cgggctacgctatctacgacTTCGGCCAGGTTTGTACC
HSBST2 178 G
R: cgggcagtaagtaccgttgtAGGTGACGGCCAAAAGTG

F: cgggctacgctatctacgacAACCACATCACGGCAGGT
GM773 187 H
R: cgggcagtaagtaccgttgtTCCAGGAAAGCCATTTGC

MBNL3 F: cgggctacgctatctacgacTGGGCGTGGAGACAGTTT 197 |
R: cgggcagtaagtaccgttgtGGCCTGACTTTTGCCAGA

F: cgggctacgctatctacgacCAATGTGTCCGTCGTGGA
GAPDH 218 h2
R: cgggcagtaagtaccgttgtGGCATCGAAGGTGGAAGA

FHIL F: cgggctacgctatctacgacCAGGTGCAAAGGGTGCTT 249 ;
R: cgggcagtaagtaccgttgtTGGCCTTGTTGCACTTCA

F: cgggctacgctatctacgacATGGCGAGATGGACAAGC
CXX1B/CXX1A 256 K
R: cgggcagtaagtaccgttgtCGAACACCCGCTTCATCT

F: cgggctacgctatctacgacCAACTGGGACGACATGgA

BETA-ACTIN 270 h3
R: cgggcagtaagtaccgttgtCCATCACAATGCCTGTGG

2.5h GeneScan  GeneMapper ~ 10* 107, 10°: 107, 10%: 107, 107: 107) PCR
1D 14
DNA ,
, (  PCR 18
) ,
(Relative expression
level) — . 3 DNA (T1 T2 T3)
10 pumol/L,
10 pumol/L 5
L7 (2 umol/L 0.4 pmol/L  0.08 umol/.  0.016 umol/L)
DNA PCR 10° 107
( 2), T3 107( ) ,
, T1 10’~10", ,

7 (10": 107, 10% 107, 10%: 107,
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5537 ) (bp)
T1 cgggcagtaagtaccgttgtCGACATCTGGAGAGACAGCCTTGATGCGGAT 71 *
T2 cgggcagtaagtaccgttgtAGTTTAACACAAGTAATGTGTTCATGCTCGTGGG T4%*
T3 cgggcagtaagtaccgttgtGCATTTTGGCAATCTCAGCAACACTGGCTCCTCGGAA 77 ***
3 *: PLAC1, **: TMEM32, ***: MOSPD1
> = Log “F-HHIA ik
PCR R=0.97765
(Touchdown, TD)PCR
0
PCR
11 TD-PCR ) .
o
60 ~50 1 z
, 30 PCR )
. L]
1.9 L ]
4 C57BL/6J -2 T T T T
-6 -4 -2 0
> P 2 REEWR
3 Tl T3
T1 T3 7 7
3 (Mean==SE)
1.10
2.2
15 C57BL/6J C3H/Hel
, , 11 3
Real-time PCR ) 10° )
H~AACH [13] 25:1, 10°
cDNA, Real-Time PCR 1:1 ;
RealMasterMix(SYBR Green) (Tiangen Bio- RNA
tech), 2.5%x RealMasterMix/20xSYBR >
solution 4.5 pL (2 umol/L) 1 uL
cDNA 0.5 uL, 10 uL 95 RNA
2 min; 94 205,57 30s, 68 1 min, 1
35 :68 10 min 11 9
2 :
S5a
)1 ( )
> ( 5b)
2 ) 15 RNA ,
10° , 5¢)
5 ) TD-PCR 5d

10?
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