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Abstract: Objective To compare Chelex 100 resin method (six different processing procedures) with the commercial
automated magnetic bead-based DNA purification method (the standard method for DNA extraction) for the extraction of
genomic DNA from animal tissues, and to identify a simple and rapid method for on-site testing of genomic DNA from
animal tissue samples. Methods An appropriate amount of rodent liver tissue was ground or cut prior to adding 5%
Chelex 100 resin suspension. The mixture of homogenized tissue with 5% Chelex 100 resin suspension was treated
according to six different processing procedures of lysis and adsorption. After centrifugation or static treatment, the
concentration and purity of genomic DNA in supernatant were measured. Using the genomic DNA as the templates, the
primers of mitochondrial cytochrome ¢ oxidase subunit I (COI) gene for rodents, the universal primers for Bartonella spp.

and the TagMan probe were used to amplify the COI gene fragment and the tmRNA gene fragment of Bartonella spp.. The
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concentration and purity of genomic DNA and the quantification cycle (C,) value were compared between the six processing
procedures based on Chelex 100 resin as well as between the Chelex 100 resin method and the magnetic bead method.
Results The concentration of the DNA templates obtained using the six different processing procedures (C1-C6) based on
Chelex 100 resin ranged from 203.93 ng/pl to 769.86 ng/wl, which was higher than that obtained using the magnetic bead
method. The A260/4280 ratios of DNA templates extracted using the Chelex 100 resin method and the magnetic bead
method ranged from 1.25 to 1.47 and 1.85 to 1.95, respectively. There was no difference in A260/4280 ratio between the
C1-C6 based on Chelex 100 resin, but the purity of DNA templates extracted using the Chelex 100 resin method was lower
than that of DNA templates extracted using the magnetic bead method. The electrophoretograms showed that the bands of
the DNA templates extracted using the magnetic bead method were more distinct than those extracted using the Chelex 100
resin method and there was a clear and accurate band for amplification product of the COI gene. The quantitative real-time
PCR amplification results showed that the DNA templates obtained using the Chelex 100 resin method had a normal C,
value, which was slightly higher than that of the DNA templates obtained using the magnetic bead method. Conclusion
The Chelex 100 resin method for extracting genomic DNA of animal tissues is simple and efficient, which is suitable for
conventional PCR and TagMan fluorescent probe-based quantitative real-time PCR assay to identify host animal species
and directly detect pathogens in animal tissue samples.
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Table 1 Information of the tissue samples used in the study

Bemam AL P BIRIIE A260/4280

S KE () tfae O
ML44 KR liis 178.00 1.88 28.90
ML51  dutkRR JiF 269.59 1.95 24.20
ML70 57 [CHH L JiF 390.87 1.89 29.63
ML102 K& JiF 351.99 1.93 28.91
ML108  JbtkE i3 125.03 1.85 28.43
ML150 K& i 167.01 1.89 26.42
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Table 2 The different treatment methods for extracting genomic DNA from animal tissues using Chelex 100 resin
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Table 3 Information of the primers and TagMan probes used in the study

51 FIERER £ B JPAVREREARIC (5 ~3") PR/ (bp) H AR
ssrA-F GCTATGGTAATAAATGGACAATGAAATAA 296 (WFSTTUN
sstA-R GCTTCTGTTGCCAGGTG
sSTA-T FAM-ACCCCGCTTAAACCTGCGACG-BHQI
BatL5310 CCTACTC(A/G)GCCATTTTACCTATG 700~800 Witk 3
R6036R ACTTCTGGGTGTCCAAAGAATCA

IV FH qPCR J7 4G 4 7R 38 44 () 47 38 52 vy AR 3
4920 pl, Taqg DNA -5 HEH ANTP IR 5 (HR qPCR
Master Mix) 10 wl, #&%t 0.4 wl (24 B 200 nmol/L) ,
UG 45 0.8 wl (249 B 400 nmol/L) , K5+
K5l A DNA AR 3 wl, A3 4FA7fL. BT
RS Ry R BRI 1 le T8 RN S8 55 12,

95 CAEME S5 min; 55 2 45,95 C7AEME 15 5,60 CiE k
45 5,40 MG . NFHHE L PCR 73k 1 Cco T F K
Jr By [ AR 22 4 25 wl, 2 X TransTaq-T PCR Super
Mix i 12.5 pl, b RIS 40 1wl (10 pmol/L) ,
FEAD DNABIHIN 1 pl, B FOKANF . 3RS
B 1,95 CAEME30 s 55 24,95 CA8 130 s,
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54 CiE k30 5,72 CHEMH 1 min, 35 MEFR; 5534,
72 CHEH 3 min, LAY 4 H LB T RIENZH
Xof B2 N7 FAIABEAR o

1.5 ok Pl 1.5% M B REAEE S , DNA B FI
PCR™ ¥ bFREREJ 1~3 wl, B 5 Viemizsf740 min.
1.6 %itFas® SR SPSS 24.0 #AF BEA TR )
1E 07 Kolmogorov-Smirnov K 56 | 77 22 7 PERG I |
¢ K30 Al Friedman M K& 56, P<<0.05 025 58 Geit2¢

2 # R

2.1 DNAR MGG EFEEMNEZE  F Chelex
100 F4 fig C1~C6 AbHE J7 L FEH A FE & ML44 \MLS1 |
ML70 . ML102 . ML108 F1 ML150 fi*) DNA 4z ¥ JF 78

154.42~1 057.92 ng/p] Z 18], 4% HF & 1 - 2 7%
(203.93 +36.27) ~ (769.86 + 256.41) ng/p.1 Z |f]
(2 4) 25 FE i DNA BRI B 1928 53 R EC(CV) TR
6.21%~42.75% 2 [] ; T 2R 15 52 U DNA B A v Ji2
43 9 Sk 178.00., 269.59 . 390.87, 351.99., 125.03 Fll
167.01 ng/pl, HH# Chelex 100 B 5 7E 2 U DNA
B e FE W AIK , 22 %A Fiit 2 8 X (1=6.021, P=
0.002).

FH] Chelex 100 F4 ig C1~C6 Ab 3 7 B 3R UK |
iR DNA i 4l A260/4280 HLAE7E 1.25~1.51 Z [i], 45
FE S B S S E AE (1.25 £0.05) ~(1.47 £0.01) 2 [A]
(3£5),CVIHTE0.73%~3.79% [ s GRS DNA
i A260/A280 HABTE 1.80~1.95 2|, 55 Chelex 100
WRETE 22 5724 Ge it L (1=-23.029,P=0.000) .

x4  YITAL DNA Fb e

Table 4 The concentrations of DNA templates from animal liver tissues

FETRR BE I (ng/pl) = b2

al=} (=

PSS cl 2 C3 c4 Cs C6
ML44 262.95+16.32 278.13+53.25 302.38+40.82 232.65+57.82 267.07+41.67 265.05+25.30
ML51 407.69+28.67 412.27+145.39 292.96+51.50 318.45+105.81 356.91+56.48 384.38+37.09
ML70 349.52+46.04 498.46+213.09 346.36+78.17 769.86+256.41 473.98+51.46 489.83+122.03
ML102 408.51+43.16 316.29+75.04 370.52+41.09 534.40+82.97 428.64+150.44 375.80+228.26
ML108 302.34+64.47 318.87+74.56 235.82+54.77 351.22+147.86 402.91+42.00 428.19+63.57
ML150 264.68+60.59 266.45+63.92 203.93+36.27 247.60+95.93 280.03 +94.37 382.86+57.61

1 : C1~Co. A BTy

RS HYIITFHLDNA BRI A260/4280 LA
Table 5 The ratios of A260/4280 for DNA templates from animal liver tissues

A260/A280 (FA{E +HRifEZE )

=]

HERS c1 2 C4 cs C6
ML44 1.4140.03 137+0.01 136+0.03 1.44+0.04 1.41 £0.05 14240.02
ML51 1.4140.01 1.4740.01 1.4640.03 1.4440.02 1.4440.03 1.4640.05
ML70 1.4240.04 1.4340.03 13940.02 1.4140.03 13640.02 13940.02
ML102 13540.02 13440.02 13140.02 1.3140.01 13140.01 13240.02
ML108 1.2840.02 1.2540.05 13140.03 1.2840.02 1.2940.01 12740.02
ML150 129+40.02 13040.02 1294001 1274003 1.2840.02 126+0.02

T Cl~C6AbFI T v

22 A% DNA B4 2 PCR = # & ik Chelex 100
B A7 B I DN A A5 A 7 H Uk [ A7 B J DNA
S, A TKIE P UL IR SEAR s WE BRI P U DNA A5
M AE B UK AT L 1 25 BH 520 DNA 45 (BT 1) .
BURE fh MLS1 A ML150 £ C1~C6 Ab 3 J7 1 1)
CO I P 3k, 4 34 45 B — I mT DL
56 HFE R Fr By, #2308 800 bp, WLIE 2,
23 qPCR¥I 4R X Chelex 100 I§ C1~C6 4tk
P )5 vk B HAY RE S ML44 . ML51 . ML70. ML102,
ML108 1 ML150 () DNA #ti 47 qPCR 3734, £454F
i YT RAG IEH CAH (£ 6) o FF i ML44~ML150
1) C A AR B 53 510 (27.94 +£0.38) ~(28.86 +

1500 bp

(a) Chelex 1004 lg72: HEHL
FYDNARAR

(b) REPRIEAEE
FYDNAR AR
¥ :M.Marker; 1~6.C1~C6 47
El1 DNABARBEARHE ALK
Figure 1 The agarose electrophoretograms of DNA templates
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500 bp

ML51 ML150

T : M.Marker; 1 ~6.C1~C6 Zb3H )y i
B2 CO I & s y=yBfieti e ks
Figure 2 The agarose electrophoretogram of PCR products of
the COI gene

0.46).(29.68 £0.31)~(31.11+1.27).(27.36 £0.42)~
(33.24 £0.79) . (31.97 £ 0.58) ~(34.16 = 1.41) .
(28.25+0.62) ~(31.00 £2.81) f1(29.45 + 1.05) ~
(30.70+0.77) , CVHAE 1.37%~17.24%2 7] ,,C1~C6
FANEE iR 2 A 22 A e i L (M=106.373,
P=0.000), FEJ& C1 1 C2 5 HAAL B )5 1k 22 [0 A
ZE0 o WEERIE I DNA BEAR T 45 C, 55 31k 28.90
24.20.,29.63.28.91,28.43 F126.42, BE{K T Chelex 100
WHgYE , 25 A 501408 X (1=2.644,P=0.046)

F6 PCRY M Chelex 100 IG5 FEEUT DNA R 25 5
Table 6 The qPCR amplification results of the DNA templates extracted using the Chelex 100 resin method

C CRIMI bz )

e N
F S ci 2 a3 C4 Cs 6

ML44 28074023 27.94+038 28.05+0.40 28.78+0.21 28.86+0.46 28.73+0.43
ML51 28.59+031 29.85+0.32 29.68+0.31 311141.27 30.9340.83 29.9340.18
ML70 27364042 29.29+0.79 32314197 31.7841.90 33.24+40.79 323240.63
ML102 31.9740.58 33.0840.88 33.9940.64 34164141 32.7741.08 33.7840.98
ML108 28.2540.62 29.00+1.42 29384139 29.6141.52 29.1841.28 31.0042.81
MLI150 29.4541.05 29.8640.40 29.9140.62 29.9140.72 30.7040.77 29.7740.85

T 2. 4 6-F47 DNARERD 9 3 AFATH 3 S0 0960, S BR 53 (8 CHV A (0 R i 19 3 4> qPCR AT R {E AL 5+ R AL CV =5%) 5

C,. TEFME ; C1~C6.ALFT )51

3 i

FEBR A F R 7 i B )2 W FA e A4
R0 5 W v R 2 qPCR T 3 0 450 2 Je TGk
P K, 55 L PCR A I FH B R R S 56 2= 9 i
PRRIN ) FEATFBE . BARAZ R Y 3G O 530 /2
i PCRAY, {HJ2 HRTE A AT LAF T B0 A6 0 iy {465
KAL A%, X 4 JF i B 3 B i) K 56 (point-of-care
testing,POCT)%fﬁ%%gﬂﬂo TR AL R A BT A B
A AATAG I T 3 B R $ RN S, f I 4 R
T AR RRPE O VA AR R W T AR e 5
FIF RN . Chelex 100 #4725 e 7 F Walsh %5
FH-F DNA$2HL, H AT C 275 B 5050 = 05 M ik,
FHF IR A 0 DNA SR, XEAE B R AR, &
JEE VUL ™ T Y B e A M i A 4 TR R AR
AJ M H Chelex 100 4 BRH2HCHT DNA, #RAE T I7 (8 |
A, BRI TR M AL 2056 = 4 i

AW 5% I ] Chelex 100 B4 i b A= 9 B R 2%
100~200 H ,i& T DNA 425, 7EAR#5E d, 3T
Chelex 100 FJ5R T 6 FPAS R AL BT, X BIHE T
A 38 20 2R 530K T 5L S RN B 25 R s n
AN K 575 SRy 7 e ] e f5 A R I it
T XA R A AL 2
BRI, R AE FE SRR BT R RE A s, 7 e 5
TE LA AR B K A5 240 > B sl 20
B0 5 A sk TAESS B A i fi Ak eV 5 ik

G DR S R BCHUR . AR 1) 3K e AN [] b B
X DNA B i e B K qPCR Y C B 45 5 A 22 59,
RS 5 i) e 28 45 S I WT o Chelex 100 B4 i 125 T 2
DNA R e 32 ol S Bk 1k 5, X ik — B 7
PR A R . A260/A280 1E 1.8~1.9 A,
DNA 455, 75 A260/4280<< 1.6, £HIA E 405
Yt , Chelex 100 #4572 T # DNA #ACZ(E 4 <1.6.
T2 AT GBS VLB, i DNA BEARZEEAS
EPERUHN sl rhiRA D E R, BT L A260/4280 L
HEAS . B PCR KX DNA 2l 2R AN &,
b B A B A A% B HEE AN ] Taq DNA A
TEPERI AT, BT AAHFGE HP Chelex 100 #4875 HEHUAY
DNA #0475 CO T LR 247 3 b, 7= ]
TS E YA, W TaqMan 35 A H 4350
R P B AR, 38 0B PG K AR PR 56 CIR IR
2xRAI% C, M, Chelex 100 B iR AR CME & TREERIE
FWIHSUP AU TR DNA 1 78 53 B ikt 23 5% 1) 21 A6 0 11
R AR AL 2 R0 qPCR A £ 58—
PRSI B BT AR 1T RE 2 a2 2 BRI, A X il
S AEARCHL A ZH 2 ORI B AR o 3R 5 LA TTAG
WEAE — S F 57 2 S 45 ) Chelex 100 #4 g $2 5L
DNA [ i B> A8 5 e /b Kb H
b RIERR PCRAMGI M A JC R ESE . HAL P b A
AT BERERANES A A 2 RIAT 4 A B/ e 1
W T Al v R IR T R 4 B K T RN S O L o
IZIT IR KRR , B AR AR <150, oAb 5 B
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1R GE (0 By A V5 AR BT, T B 1 2% i) &4
RESRI AR RS 55 39 >5 70, ASHFEH Chelex 100
B HRHRBORZ R T LALE 15 min ISR, BE SN TR 744
A AR T Y, AT PR 3 TR I A gPCR
FERFB A BN TAEFI IR W o, 256

BT R AT PR E S A R AN RA S A
% , Chelex 10044 512 HA AT A7, AHOC N 51 ] AR 48
A FBTIE H B IEPEE Y IR IO, LAKF]
AERES o B, 3278 N Chelex 100 4 Jig $2 B
DNA B 73 2 g5 000 OFE i s A AT i 2 QR AR
R VIR T T N A R BR 1 50 A 5 L8 FH £
B B S A2 VR s (DI b 7 VR AN 1 A I R
O FH PR A7 — B isF 8] (1) DNA A A I P UK 25 00 o

&% 30k
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