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A method for fast genomic DNA extraction from saliva and its application
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[Abstract] Objective To explore a fast, effective and noninvasive method of genomic DNA extraction. Methods We
compared the genomic DNAs extracted by two DNA extraction methods of potassium iodide (KI) and Kit from saliva (fresh and
placed a week at room temperature) , and PCR amplifications were done for TP53 and PRB-3 genes from their extracted DNA.
Ninety-nine healthy children and adults were recruited and their saliva samples were collected to detect the stability of DNA
extracted by KI. Results High quality genomic DNAs were extracted by both methods from the fresh saliva. The DNA yield
based on KI was (1. 914-0. 15) pg, with the Dag /Dago being 1. 9970, 05, and that of Kit was (2. 64=£0. 34) pg, with the Dag/
Dsg, being 1. 8110, 02. Although the extracted DNAs had obvious degradation from saliva samples placed for a week at room
temperature, the expectant DNA fragments were successfully amplified by PCR for TP53 and PRB-3 genes using these
extracted DNAs. Although the genomic DNAs from saliva samples of 99 healthy volunteers by the method of KI showed
individual difference (DNA yield was [[1. 89+0. 46] ng) , the DNA quality was stable and reliable (Dag/Dego was 1. 9640, 10).
Conclusion KI method for extracting genomic DNA from saliva is not only cheap and highly effective, but also noninvasive,
making it suitable for large-scale epidemiological studies.
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Tab 1 Genomic DNA yield and purity from different conservation conditions and extraction methods

Tt
Group n Yield m/pg Dago/Dago D2go/Da3o
Fresh saliva (KI method) 6 1.9140.15 1. 994+0. 05 0.73=£0. 26
Saliva at room temperature for 7 d (KI method) 6 1.9540. 13 2.207+0.05* 0.70+0. 22
Fresh saliva (Kit method) 6 2.64+0. 34" 1. 81+0. 02 1.5540. 53~
Saliva at room temperature for 7 d (Kit method) 6 0.51+0.11* 1.8340. 09" 1.5340. 59"
Saliva preserved at —80°C (KI method) 99 1. 8940. 46 1.9640. 10 0.7540. 95

KI: Potassium iodide. * P<C0. 05 vs fresh saliva by KI method
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Fig 1 Electrophoresis results of salivary genomic DNA
9A: Genomic DNAs from different conservation conditions and extraction methods. M indicated ADNA/Hind [l molecular weight
marker; 1-4 indicated DNAs extracted by the method of KI (1, 2 indicated fresh saliva and 3, 4 indicated saliva placed for a week at
room temperature) ; 5-8 indicated DNA extracted by the method of Kit (5, 6 indicated fresh saliva and 7, 8 indicated saliva placed a
week at room temperature). B: Genomic DNA was extracted by the method of KI from saliva of 5 healthy volunteers
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B2 MEFEEZ DNA i TP53 f1 PRB-3 5 [E PCR 1
Fig 2 PCR amplification of TPS3 and PRB-3 based on salivary genomic DNA
A, B: PCR amplifications of TP53 (192 bp) and PRB-3 (1 261 bp) genes based on eight genomic DNA samples from different
conservation conditions and extraction methods, respectively. M indicated DS-2000 molecular weight marker, 1-8 were
described in Fig 1A; C, D: PCR amplifications of TP53 and PRB-3 genes based on five genomic DNA samples from Fig 1B; E,
F: Fluorescence amplification and melt peak curves of TP53 gene by quantity PCR based on five genomic DNA of Fig 1B. RFU:
Relative fluorescence units



+ 552

BTEBEIR 2015 4R 5 0155 36 4

RIS &

SR Z ARG O T 1z B H B R K 56 L R
ISR T R A T A IRA T A R A v LR AR
VR CHR 33 S AR o SR Y IR B A 11 R 4
AEAEIRDMERT , g B AR, U HOR LB A AR A 1
T B (AR SR At [ PR A RS AR I VA o )
LA SOk AR DNA ARA, Bt | DNA 7]
DA SR EAT A R AR, A DR 22
IR R i 22 )2 20 M 2 B T BRI 2 B R R S
R8T R E AL T R v UL A SR
SRR AT FESN AR T R Bk b, X st
JI5E 7 1 S 200 P SR A A [T 4 o L R RE LA 2 N
B AL DNA JFF 81, DT B R 125 B2 2 st A o
DNA Z 2 WA 43 B A P A 50 AR . H A
IR AR 4 7 2 B 2R 4 DNA 2L E A R
S OSCHRARGE L I B —B08 7R R B AR B A% F2 K
1o O (R R 41 DNA, 1 2 45 F DNA Z 28419 53
B o) R BRI 5 ik 3 B DA R AR R ok
YAk 5t SRR

AT P T ARk R s R O R A
DNA $2IOAT Gk % i SE K 4] DNA {9 $2 50 )
S5 A 5 % i fif e YA AS R RE AR AT 5 o
) DNA, I H X TP53 #l PRB-3 K %5 RE 4k 15
R4FY PCR 4 18808 . Horhilh) & 24K 45 19 DNA
R HH DNA B w58 R AT RE
S5 &k R RE 7 A DNA 2 BUL A 6, 1
i I Bz 240 M EL A A R SRR B T 1 R A
TR 301 65 SR P K R 28 11 T 30 PR B G ) 45 42
16 U< TTRLA B o I SR T A v i AR 1) S B
MR AR AS o PRI ISR B0 0 1 B M 2 -
HAFH DNA F AR 2. 5o, g R H
i b B A A AR A R A0, S FL AR A A% B 8 45
H DNA e Ak W34 L Bl ok F s B A B4 i
PR A I PR3 AR A5 LA R B L. B T
KA Y B BT U] 255 i DNA [ 7 2451, DNA
PRI R AN S T S50 B B YR 500 2ok R ) P B
VISR 23 m DNA (W 24051 . 10 Sk R &4
TN SR A AR AL B A | 2 AR R i DNA
5510 AP ERAEE 8 YK 6 URTEIR L 2 Wi T
(RS TR AERAE - 23T 80 min, SR . AALAR 1 R B4

T AN 2R L UTE L VR RS i DNA %% 5
ANE R IR W B 4 WS 3 URAES L 2 IR AR
RS AR 33T 25 min, PRI R &M T
AT AT DNA 42 B 22 5 3 DNA [
fRRr B . BRgd B R BRI AR R
SEMIFRAS TR I DNA 23 8 30™ 5 11 A, 17 Bk
I B ) DNA ladder 8 T-4547 . AT N H
i - B M B K AR PR B I 23 s L R T R
I B s FH 2R A BB U0 A% BRI 5T 8 K A
2L BUE LA 4] DNA 288 1l o % B i A 5i v
AEXF TR i WAL S VA R B el 6 R 2 DNA
f89 Daso / Daso (LA 85 (2. 0 2645\ Diago / Do {EL i I
(0.7 22470 i 45 B 45 7 WAL B 3 45 0 3 1R 41
DNA f77E— 52 & 1) RNA FI$h & 1 Y ) 5%
B o BT AN AR R RNA T 2 3h 5lUA HLIE )
H i P ARDUEALD) VG B3 A 7 b e Y P A B A 8K
ZIBE Y RO 2B RNA A DNA B35
B ARG = Al A HE 4 DNA B w2, sk
TETE DNA $2BGE R b oK ik RNA ZBRab B, 5 H R
FATEK ZT 0k DNA —U, PRIHAR S Y DNA 4f
FEAR AR o SO (o P P 50 3 1 B P A Y 34
— K DNA ek . 1200 6ok A 00 Rk 56 5T 1 R g
FIRL B — I I DNAL JF HXEEUY DNA #4717
2 LA R RS R 20 DNA gl s, (H
JEM PCR WE5RRF AL VLR B (1 RNA Rk
BT AR PCR 71, 4 T Bk Ak 4p
PR EUME TR L 2 DNA B%a 2 v ABF5E % 99 44
f e JLZE NN — 80°C VR A7 MR AR A £ 4T T DNA
PEHL 45 7R DNA & 5t BARAA e MR 22 57 (2
DNA 153 8¢ 4 AR € W] &, %} TP53 F1 PRB-3
FIRFRREIRAFARAT B PCR #3950 0, % TNk 2%
SRR AT BE S R | T R R O AR 2
SAEAR G, AT LRI B A P HONE Y 1R 2 DNA
P A2E P, 38 F T4 AT KR4S DNA
B IUR Z 25 71

WEAI Ry T 2% SRR AR T2 i 1 [0 R A B 5T 3
T MR AR A R CE 1R DNA $2ESCR ., iF
FEAE AR, P RR AR U 1 3R A5 i 5 [ 41 DNA 4P
Y A i o (L2 T P 0 R Py R TR 4 DN =47
T R Gk m E s B BCH . 73 Hh iFh
7535456 DNA X TP53 #l PRB-3 K #HE 345



555 1. IR A5, — il MR R PR SR IURE B 2 DNA #9778

* 053 -

RE4FH PCR ™ 84808 (A& X F PRB-3 JE A K
Bt PCR 4" M5O, 2R HCE 1l i el YR A B ik 22
FHEERRAS A R U S IR AR 1 JE A M IR AR AR
BRI L (R AR5 09 DNA 2 H T 1 kb /2
47 DNA J Bty PCR ¢4, #0l B Fl DNA $2 50
i1 PCR 45 R BA 22 s M AR 2 DNA JI777E 2 5+
PR AT RE 5 E AT e R R AR 7 S0 6. AR
FORAF T 1) P BT DR T 05 L 2 AR R YR A A
DNA fi R fire CAnRy Firid) o ik e 9 1) SR K 7 2 AT LA
it B A A SRAE BT i [ AL T L SR A 1) M YA
ARFERN 2 A K A Y B A TR
FLARIBOL R 41 DNA B & . B, 00 4 vk $2
LR ZH DNA AT RE & A KA DNA, K1
Xk T DNA J& 75 2352 i i i B R 41 DNA (1 £
APEZTWE? A FE )RR B 1 B B 17 ol R e K]
41 DNA #£47 TP53 JEF M2t i PCR 925, 45
RERENTEAARGF W50y 8 th 2k, IF o i th
LAl A WU Y, 22 0t B 12 48 SR IE S TR VR 1 A
VR A 2 4R L 2 M B ok T
X F R — a5 B R R A AR AT A5 AR

25 IR BV B 3k A ) T ) T e R
TRBCE 1 e i bR A AR RE AR A5 I B 1) DNA T
PCR 444, I HFh ik Z MICH 2 5. Bk
WASRAE 7 2B AR PR LA DNA g /0 26 {H 2 L
DNA PR S B B A Ay W b A >R £R 10 8 ik
AEDXE T Ml 3K R s o L B 1 2 ok R e Y A
AR IE s AS(SUHRE f 7 6 T L DA 32 DA D Y 412 B
R R I SE R 2 DNA, R4 T IRA T 2 1 iF
SRR T 5 8 S AR TEIR  RO

(£ % 3 #K]

[1] Koni A C, Scott R A, Wang G, Bailey M E, Peplies
J, Bammann K, et al. DNA yield and quality of saliva

[2]

[3]

[4]

[5]

[6]

L7]

(8]

[9]

samples and suitability for large-scale epidemiological
studies in children [J]. Int J Obes (Lond), 2011, 35
(Suppl 1):S113-S118.
Rogers N L., Cole SA, Lan H C, Crossa A, Demerath
E W. New saliva DNA collection method compared to
buccal cell collection techniques for epidemiological
studies [J]. Am J Hum Biol, 2007, 19.319-326.
Nemoda Z, Horvat-Gordon M, Fortunato C K, Beltzer
E K, Scholl J L, Granger D A. Assessing genetic pol-
ymorphisms using DNA extracted from cells present in
saliva samples [ ] ]. BMC Med Res Methodol, 2011,
11.170.
KA. PR WL KE W, 18 L T A B
Mrge B 0 i T DNALT]L 25 4 E Rk
2011,32:1370-1374.
Zhu WF, LuoDY, TuS, Zhang X L, Jie KM, Wan
F S, et al. A rapid salting out method for DNA extrac-
tion from buccal swabs[J]. Acad ] Sec Mil Med Univ,
2011, 32. 1370-1374.
WRIeHE AP RS 22 2 ARAE A, 5K 2N BRBESC. A7
R A 18 4 TP 5 e B %o 4 fke R A e YR 3 4 7 M Y
WSRO L) ] )M A BE 2R 22 2013,
30:186-190.
Loparev V N, Cartas M A, Monken C E, Velpandi A,
Srinivasan A. An efficient and simple method of DNA
extraction from whole blood and cell lines to identify
infectious agents [ J]. J Virol Methods, 1991, 34:105-
112.
kB SR. E TJESRG R 7 AN i A A4 STR A3z
SRR BEAERIN A B [T ] g B2 24 BE 2 ik 2005, 24
74-76.
/= B ARSI 7B R R UL 7 G S NN
WER R AR DNA 1 5 ik 5 LT A ks
St PR R 2006, 27(S2) 1 171-173.
PRI, RFE5 . B2 Whmi e, @ £, AT 20
MFRICEE R 2H DNA fE B 2 2850 40 B a v 47 PR LT .
JEAE » 2005, 24 : 893-897.

[(Ax%miE] 7+ X5



