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Study on the effect of nine nucleic acid extraction lysing reagents on PCR amplification efficiency
LIU Na, WANG Yaping, WANG Xueshuo, CUI Shenghui
(National Institute for Food and Drug Control, Beijng 100050, China)

Abstract: Objective To explore the maximum allowable concentration of six chemical reagents and three enzyme
lysates in a polymerase chain reaction (PCR) amplification system and the differences of IGEPAL CA-630 cleaving different
species. Methods Prepare different kinds of working solutions, including six chemical reagents (IGEPAL CA-630, CTAB,
SDS, EDTA, guanidine isothiocyanate, and NaOH) and three enzymes (lysozyme, lysostaphin, and protease K) with
different concentrations. Add the working solutions to the fluorescent quantitative PCR system and then analyze the
differences in Ct values. Streptococcus thermophilus, Staphylococcus aureus, and Escherichia coli were lysed with IGEPAL
CA-630 solutions (1% and 0. 1% with TE buffer) , TE buffer and deionized water, respectively, and the differences in
PCR results were analyzed. Results In the PCR system, the maximum allowable final concentrations of IGEPAL CA-
630, CTAB, SDS, EDTA, guanidine isothiocyanate, and NaOH were 0. 800%0, 0.256%c, 0.012 8%c, 0.8 mmol/L,
0.012 8 mol/L, and 0. 64 mmol/L respectively. The maximum allowable concentrations of lysozyme, lysostaphin, and
protease K were 0. 512, 1.28, and 0. 512 pwg/mL. In the lysing of S. thermophilus and S. aureus with IGEPAL CA-630,
the Ct values of TE solution, 0.1% and 1% IGEPAL CA-630 decreased successively, with no significant difference
between the TE solution and deionized water. There was no significant difference in Ct values of E. coli treated with
deionized water, TE solution, 0.1% and 1% IGEPAL CA-630. Conclusion This study established the maximum
allowable concentration of the above nine components in the PCR amplification solution. Additionally, it was found that
increasing the concentration of IGEPAL CA-630 could enhance DNA extraction from gram-positive bacteria.
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Table 1 Primers and probes for maximum allowable concentrations of lysing reagents research

LR A FRAF 51 (5°-3")

pdh-F: ATTCCGATGTCTGCTATG
pdh-R:GTAACGGTGTTCCTCTTT

pdh-Probe : FAM-TGGTGCAGTCAAGTATGAGTGCGT-BHQ1

nuc-F: AAAGCCGATTGATGGTGATACGGTT
nuc -R: TGCTTTGTTTCAGGTGTATCAACCA

nuc-Probe: FAM-ATGTACAAAGGTCAACCAATGACATTYAGAT-BHQ1

Kl e A 1

16Sr-F: CCTCTTGCCATCGGATGTG

165r -R: GGCTGGTCATCCTCTCAGACC

16Sr -Probe: CY5-GTGGGGTAACGGCTCACCTAGGCGAC-BHQ3
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Gl S NI GG i i i 1 /AN IO =10 N1 N
Thermo1389 A= ¥ 4 445 (35 E LR KA H] ) ; NP~
WAL CE &) (EEMPEAHD
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IGEPAL CA-630 F1 5 fii 5 B2 I ( 3 & 3R 52 28 | ) 5
SDS .NaOH (1[5 & 254 A A FR A 7] ) ;2% CTAB(Hh
HEREELEYREAMRAR) ;EDTA(EEHIER K
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(b5 A B w5 v v i (b [ 17 o 28 2R R 4

AR T 5 A BR A R A=A BRA R s T A
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TR NaOH 77 ZEFR IR MR T 8 K, 430l il
% 10% 1 SDS ¥ #i 0. 25 mol/L Y EDTA ¥ ¥ (4
pH Z 8. 0)4 mol/L B9 56 SR A WA 0. 2 mol /L 1Y
NaOH %, 25 B /KM S SRR 2 15 625 1.
PR T AT TN T A K il R R I K O T
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IGEPAL CA-630 ¥ \TE W M LB F /K%, 4
99 ‘C& ¥k 10 min F1 13 800xg B .L» 10 min J& , 35 HL
i WA R — A BFSE IGEPAL CA-630 JHAE .
1.5 PCRAKRBECHIAY 1Y

WAEFR 2 Bl PCR 4 &, v BH A X JE R B
XoF HER) 2 A 390 Sk 25 B8 K, B X R AR R v A AR AR
NEEFIK. FEAFMKE IGEPAL CA-630 it A

#2 PCRY ML ZA M

Table 2 PCR amplification system composition

BB A/ L
Btz 2
51%(10 nmol/wL) R E# 0.5
4T (10 nmol/ L) 0.5
DNTP mix 0.5

10x Buffer 2.5

Taq fiff 0.2
EETK 16.3
21t 2

Bt 25

3
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W] 0. 1%, FELTThE N 2 wl i), B2k
JE M 0. 800%0 , A WX PCR A9 T4 ; CTAB 1E K43
FA W% DNA B HUR F 24 700, o 77 24 i vk &
K 2%, NEE R RT LA W TE 125 £ BB e A AR
e, Co 5 B XS IR A 22 57, R R e i vk
4 0.256%0. 4 Flv[E R Ak 22350, SDS \EDTA | % it
FER MU NaOH , f5 K Fe 1 24 2 43 51 R 0. 012 8%
0. 8 wmol/L.0. 012 8 mol/L #/1 0. 64 pwmol/L,

3 ol g 7R R4 figp ) v VS TR T VS A K U R AR
fitt K 7€ PCR J R AR & v d5e K o 1 200 B3 43 33 Ry
0.512.1.28 1 0. 512 pg/mL.

2
2.1

VLS PHE BR T DNA BEH PCR 2N K & oy JUR 2850 B4 B K Fu v/ vk 45

Table 3 The results of the maximum allowable concentrations of nine lysing agents in the PCR reaction system with Streptococcus

thermophilus DNA template

41t 500 45 Bk R T N5 PCR A BEA Al ES SIS Ct¥{H (n=3)
IGEPAL CA-630 1% J R 0. 800%o0 19.91
CTAB 2% 125 0.256%0 20.62
SDS 10% 625 0.012 8%o 20.26
EDTA 0.25 mol/L 25 0.8 pmol/L 21.02
ST R AR 4 mol/L 25 0.012 8 mol/L 20.76
NaOH 0.2 mol/L 25 0.64 wmol/L 20.05
T TH 2 mg/mL 312.5 0.512 pg/mL 20.12
AR A 25 wg/mL 1.6 1.28 wg/mL 20.75
HAMK 2 mg/mL 312.5 0.512 pg/mL 20.28
FH 4 Xof — — — 20.34

T PCRIKZR 25 WL, M B R 2 pl

IGEPAL CA-630 24 fif /A [F] Fft J& 1 Mk 45

1% F1 0. 1% Y IGEPAL CA-630 I# ¥ .TE 1
25 B 7 7K 43 ) SR v RO R TR 4 0 R BRI
FVK N 35 A v il 25 AR, L PCR 25 5L L3R 4. 7
g BB BR A AL AT BR AL Co fA B AR & i Pk 4l
RS WAL CofH 2 BT 8.9% M
3.4%, ] LLF 1% S5 41 Co i R AR IR B K.
X HEAL TR ) TE ¥ WM 25 B 7 K WA B 22 0] .
SO ERE A T, LI A G EB KA TE 41

2.2

KB AL CofE B AT 8. 1% M
3.9%, ] LA FE H 1% S50 41 Ce {8 B AR R B K
KR AW, LR A Co X BAE 27 AT
-1.0% 1 1. 0% Z ], 22 5 {8 AR T W $A B 2K 17 A4
B (0,7 20 BR T 2L, R 2 2 X R 2 R S I 44 i O
FR AR B A W X5 . X 98652 & PCR 5L 55, Ct
70 R, A AR e R AR AT DL O X T A A 9 R Y I R
HE R TA RN 4 B (R A BRI, 1% IGEPAL CA-630 $2
A% R R I 1 o
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Table 4 PCR results of different templates prepared by different concentrations of IGEPAL CA-630
LT ANIR IGEPAL CA-630 ¥ i 24 fift T AR X6 1 119 CL¥S (B (n=3) X MR 2H Ct 4 (n=3) ST 2H TR B 2H Cufi
1% 0.1% TE i# il EETK 2 {H (%)
g PR B T 21.16 22.43 23.45 23.22 8.9,3.5
4O AR 21.13 22.10 22.98 23.12 8.1,3.8
K 35 45 (G T 20.45 20.87 20.66 20.28 1.0, -1.0

TE B IR 2 COfE S 0 B AL CUE o S35 40, 1A 9250 21 RN B A CufE 22 57

3 iTFit

b 2738 57 0 24 4% 7] IGEPAL CA-630 J& Tk
A 1 % 10 0 P TR L B A 0 S A 0 3
TREEAZSGYRIGE e it , —BAE R
Nonidet P-40 (X J& T fa B Ak 27 &b 17 2B 17 ) 19 2 A
1 i, 4 A R MR R 0. 19 0 RS T &,
IGEPAL CA-630 7 24 fiff 5 =[G P P 7 F0 B Pk 77 It
fEEZES . AW E M IGEPAL CA-630 # i %4
fiff W ARE BR B L 4 (0 R A Bk R K I 3R A R
K IBE IGEPAL CA-630 ¢ & A4 5 , 4 2% G BH
PR Y S i AR R AR R L R BN AL X U I
— SEJL N L IGEPAL CA-630 1 %L i B8 1 Bl 45 He &
V4] & v T 5 5 T G B M R I e R A AR
b, H It CofE W %A I A8 4k . 33X AT A8 5 41 i BE 41
T 25 5 AR DG, W HREE IR TR ORI G €5 R A 3K TR s T
W22 [ PH R TR 20 M RE S A 2 U2 IR DL R Ik 58 1B
H , 4 B B JEE L) 5 R i A AT Ay TR g 2% [T
BT T, 20 B RE g IR OSROBE B Ay B AR ) Bk
IR Yl S 6 2 SR R 4N M RE AL AR R 0 1K TR
IGEPAL CA-630 /& LAH 4 2 [ B M 1 24 f# 543, o
=[G AR B OT A AR A R, W 8 S IGEPAL
CA-630 W& JE A RE 24 M 705y o UL AE SEFRAF 5T op , R
AEKF IGEPAL CA-630 (14 Hk 75 {5 FH e B 1 by v — fiff
FH W FE AR5 TR PR b J8 R R R G 3 0 ok R
it TRT A it 1 A TR B AR

TE 258 7K T TE 35 W00 i 1% B S Al 1) be A
B UESE T TE WWIJF A0 PCR 34l & .
S E T, DNA Bidk — i SR 2 T L B Tk TE
W, KA R R i R K TR AR A e R B
VAR il 25 T R A TR V) 285 A, T A% TR — S0 405 9 1) o B
J& PCR #7306 Y JE Al . TE IS AR 28 1K,
2 A B 2%, — S 10 mmol/L Tris-HCL Al
1 mmol/L EDTA (pH=8.0) , #% R 1 Tris-HCI 4E 5114
5508 PE R B P R E A AE  EDTA W IS M &R
B N DNA B 0 7E T DR ) 1 55 224K
R WAL R, TE W W= e BV ) . SR T AT S 50 56
FE X TE B 20 PCR ¥4, 36 8 K I fi
Blg o AT 45 3 BoR | o 4 22 PG BH M 7 iE 2
B M B, TE % WO 25 B9 7K W i 0 A% R B A L &8
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T TR AR BRI TR, SDS AT [ Ak 241 i B 200 i 45 g
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B R IR A RNA S 0P & ¥ 2, ok
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