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Abstract

Objective: To investigate the clinical value of the monochrome multiplex quantitative PCR method in
measuring the length of the human telomere. Methods: We designed primers targeting the mul-
tiple repeating sequences producing fixed-length products in the gene encoding telomere. Primers
were also designed to amplify single-copied genes which served as the internal control. The two
primers were loaded into the same tube for the SYBR green QPCR, and data were analyzed to get
the information of the relative length of the telomere. Results: 1) The amplification efficiency and
the melting temperature were not changed in reactions with two pairs of primers in the single
tube versus two separate tubes; 2) There was a significant difference in the T/S of the same sam-
ples with reactions occurring in single or separate tubes; 3) After repeating the test 10 times of the
same sample, we found that the results from single tube were stable while there were big variations
for the results obtained for reactions in two separate tubes (the CV% are 15.25%, 53%, respec-
tively). Conclusions: Our results indicate that the accuracy and reproducibility of monochrome sin-
gle tube reactions in measuring the relative length of telomeres are significantly better than those of
monochrome two tubes reactions. These data are helpful for the use of the qPCR in biomedicine.
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2.2.2. 2 MEFE4LE DNA FIHREL
B 200 pl 4 I, 22 18 iy 0 3 B 7 33047 5 (R 2 DNA $2HX (R AR DP348), $HU ) DNA F NanoDrop
2000 ([ Thermo)il & & FE A4l fE, FE[H 20 DNA 47 T-20C % .

2.2.3. BEBE SYBR Green 3XER PCR HERIL

1) 51¥cit: A Primerd 3fF, HR¥ESRLEI P FI(Z% NCBI ¥ NG_009265) ¥ it ki 5|4, Fhis
FAFA RS R : T-FACACTAAGGTTTGGGTTTGGGTTTGGGTTTGGGTTAGTGT; T-R:TGTTAGG
TATCCCTATCCCTATCCCTATCCCTATCCCTAACA. E NS i4e NI K (2% NCBI ) A E E 5
NG_009290) 151 v it, N T #Emr=mis e, F AR L&t T 50 4 GC Jetfi4hity, BARSIY7 41
W S-F: CGGCGGCGGGCGGCGCGGGCTGGGCGGaaatgctgcacagaateetty; S-R:GCCCGGCCCGCCGCG
CCCGTCCCGCCGgaaaagcatggtcgeetgtt [2]; 2) brE it & : ArifE i DNA fsik B 210 ng/ul, % 1:3 fi
LR A 210.70.23.33.7.78.2.59 ng/uL; 3) %G 5E & PCR IR NAK R : ISR A 20 ul, £33 1xSYBR
Green Realtime PCR Master Mix (TOYOBO A7) 10 uL, DNA (FEARIAR#E ) 2 ub, Imkis| 4 T-F. T-R
IR FEYIN 400 nmol/L; B3 VIR 514 al-F. al-R &K JE %1y 400 nmol/L. SN 7E [F]—bk 96 FLAR _Eit
17, ArdE AR RE AW E 3 AL 74N E UAR AR B 47K/ DNA IFR X RE, 758 3 AN
fLo £ ABI 7500 SEI %€ & PCR A (FEER ®) BRI, 4) [k 1: 95°C 15 min; 1I: 94°C 15,
49°C 158, 2 MEFF: 1l: 94°C 15S, 62°C 10S, 74°C 32's (GEHUMmKIfES), 84°C 10S, 88°C 32's (FRHL
WS EREES), 32 MEF. NS H G B AR 2k .

2.2.4. W SYBR Green 3N EE PCR 5iERI

1) S1%: B RISIY, 45 T-F, T-RFS-F, S-R; 2) etk E: FrEfh DNA ik
210 ng/uL, 1% 1:3 fFHMEE K 210, 70, 23.33. 7.78. 2.59 ng/uL; 3) %G & PCR Sifk&: ki
SN EARFR A 20 L, £13% 1xSYBR Green Realtime PCR Master Mix (TOYOBO A ) 10 uL, DNA (FEA
FAIFRUES) 2 ul, Swki54) T-F. T-R &K 400 nmol/L; NZE N SAAF N 20 uL, 4% 1xSYBR
Green Realtime PCR Master Mix (TOYOBO /A ) 10 uL, DNA (FEAFIbRvE M) 2 pL, B3 DUEE K 514 S-F.
S-R &Kk FEEYI N 400 nmol/L. JBiAE[R]—He 96 FLAR FREAT, ArdEsRARIIRE A S 3 B9, HAMEE
DUKE A AR B 4l 7K VE 9 DNA IR TEER IR, 788 3 N L. 78 ABI 7500 SE 296 & PCR X (FEER k)
BRI, 4) [N 1 95°C 1min; I1: 95°C 15s, 60°C 40 S, 40 MG . N &5 3 8 57 4% fi il
2.

2.3. FhAE

AW F R SPSS17.0 # 4K one way ANOVA 152518, 7 25 M2 57 K80 smbi A B2 & i T/S
HPERT, TIS = k55 (T)/A S P NIFERME 5(S), T/S AN AL 1) 1 2K B B EE B, AT

P SR R

3. /R

3.1. BEBAEFWE R SYBR Green 353 EE PCR MR
X E RFR R

PRFN 51253 O b e DNA B (210 ng/ul)f% 1:3 #kERk 210, 70, 23.33. 7.78. 2.59 ng/uL ¥ 5 4
SUHEATAS I, 45 LA 1
M ERT LR W, SRR SO R —& roR il F A 52 ma g 386 2405 DL R bR 2R i AR G &R
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Table 1. Comparison of the parameters for standard curves between two methods

* 1 ARG ER LSRR

B fh PR ERERIE
SLOPE (#}%) -3.063 -3.318
R? (E AR 2 %0 0.991 0.999
F I 3% (10CVSLOPE) — 1) 1.120 1.002

3.2. BEBEMNEL SYBR Green YSEEE PCR HiMlimhIExHE B A R RERR L

VAR LIS 1, A BLEXUE ) T U, o T 3mh Rl N ZAEA R b SR, BT DU BE R I 30 T A S,
MERTELE HIXUE T WAL 80°C /247 ; B B (A B Y T T M1 S £E [R]— A8 HLIOME, T DA i ol 4 H LT /U,
T IR AE 80°C Ao Ay, W IR B — 1 B0 2%V, Ui WK 51 UL — 8 SRONLEA B3R 3obr 5| W ARy S 42
T U AE [ R0 PV A AT B — T kU
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Figure 1. (a) Telomere dissociation curve of reactions in two separate tubes; (b) Telomere dissociation curve of reactions in
single tube

1 (a) WEERIRRIAMREL; () BREXRIRRAT AL

3.3. BEAEMWEL SYBR Green WX EE PCR 7 22 FlEE A iRRI A KEER

Ebse T 9 AP v A AR o i 2R AV i il 2R ER A E R BT, BIXBR ORI T 22 B, B4
FEARBEF A EARATR 3 Ik, BT SR GNEEARR T FE# ECN S Py E, WM ESE)
B T/S EHEAT L P < 0.05, T/S 45 54340 W 2, MBI B 0T WL Fh 75 v 46000 [7] — #f A ) 45 3R 22 AR K.
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Figure 2. Distribution of T/S values of 22 samples detec-
ted with two methods

2. P ERIN 22 BIREARR T/S BRI HiIER

3.4. BEEEMNE SYBR Green KIEEE PCR ZKRMEANEE LR
N T W E TR TN R — BRI ) 22 5, BRI R — A 20 5 P A 5 v 10 ¥R, B EWRFN T
FHEEMEL, SR IE 2.

Table 2. Comparison of the reproducibility between the two methods

2. MMEEAERMEEE

HE R BETIS BAE TIS
1 0.488739 0.582212

2 0.600981 1.17264
3 0.430101 1.595541
4 0.534647 1.497936
5 0.480686 1.505065
6 0.577541 0.788893
7 0.628224 1.347831

8 0.401768 1.6099
9 0.459544 3.492232
10 0.601653 1.20622
¥IH 0.520388 1.479847
SD 0.079373 0.785338

CV% 15.25% 53%

PIARTTE 10 YA I Rl —REAS (4 T/S A8 A P S EBEAT ELBOR I, P < 0.05, BIAFITIER B4 R =
FARK, JFHME LK CVWlEE, HERELEIEL, MAEEEEWRE. S8, WIS ik

i, TTHE.
4. &g

FAENESEIN POt E & PCR Mg ki K, Fumbi 5| AN S5 E T A4 PCR By 44, FIH
HORLAT N SAEY I Tm BRI E, TR R — S, ASE R B LR 20 SIS i 5655 A
ZpJefE T, MIMBERINAF S T A S fEH[1] [2].
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BTk 5 145 % H PCR ANFEIHIZ A H AR 9 4 - AR R A7 RIVEAE B, B4 B s
FEF I kRS, SRTRREARAZERN, £ qPCR RAZiH ] Loy Al iicdEk A AR Ak
WA DU O AL IR H AR EAE 5 . AEARFE DU B AR P AU 45 S Ak T 2R 20, s DU H A
FIRICAE 5 ] A R BME 5 o AT daEd 51 veit, whn 5 Sy IR T4 TR S . T kLY
5 UKL B P2 DURE PRy, SR B8 LR TR ) SO BB TR S 2K T BT, BRI 74 CHRCBER R 045 5 AU R
Rio IR 4RSI R 85°C, MU umki ) O e e i, AN KT 088 AR Ay 1, Rtk itk
HIZOEAE S DR 4% DU R 945 5 [2] -

S MDSUE T7VE LU, YRR T INRE DR ZE ANt N 1R 22 00 &5 SR AR B RE M, [ IR AR Y A DA I
[RS8 12, L) T TP RASMI Al cA s #E—2b 3R 1 QPCR Sih < 5 I ) R PE AT &2,
8T A o B PR IR B LE AT, BVEERSRAS ) TIS SR RAEMNL IS AT R R A R A, X
A A PR I 5 DA K S AR G R 2 0T FL 8 B S AEL6] [7] [8]. 34k, RMIVETT LMRE S
W& T VF 2 B R R AEAE A AP DL DNA BB IORT T, Bilin miDNA 5598 DT, rDNA 5 #5511
FE[H, Alu-DNA 5B DUEEDR . 2840, 7RSO cDNA 25, B HEE AN [FHE DU Ao RNA )
T LUE i X A 75 AT RAR 7] [8]
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