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Comparison of three methods of extracting DNA from acaroid mites
without causing mor phological damage to specimens
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CAO Yu-Xiang YE Chang-Jiang SUN En-Tao
(School of Laboratory Medicine, Wannan Medical College, Wuhu 241002, China)

Abstract [Objectives] To evaluate three methods of extracting DNA from acaroid mites without causing morphological
damage, thereby preserving complete voucher specimens. [Methods] Genomic DNA of a single Aleurolyphus ovatus was
extracted using the modified Chelex-100 method, the STE method, and the Alkaline lysis method, followed by voucher
specimen recovery and morphological comparison. The purity of DNA was determined using an ultra microspectrophotometer.
The COI gene was amplified to verify whether the extracted DNA met PCR amplification requirements. [Results]  Voucher
specimens subjected to one of the 3 methods remained intact as a whole, but the alkaline lysis method caused excessive
transparency of the cuticle and detachment of body bristles, compromising the morphological identification of specimens. The
A260/A280 ratio of the modified Chelex-100 method was 1.95, whereas that of the other two methods was < 1.8. DNA
extracted by either of the three methods met the standard for PCR amplification, although the degree of amplification achieved
using the STE method was relatively poor. [Conclusion] The modified Chelex-100 method had the least effect on the

morphology of voucher specimens and did not compromise subsequent morphological identification. DNA extracted using this
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method also has high purity, sufficient to meet the requirements of PCR amplification and subsequent molecular research. The

Chelex-100 method is simple and efficient, and allows DNA to be extracted from single acaroid mites without morphological

damage.

Key words acaroid mites; DNA extraction; without morphological damage; modified Chelex-100 method; alkaline lysis method

Foy il 2 3R DL A AR B L, AN IR A
FRY L, X AT IR 5 g, s
NZEfiRE (R4, 2019 ), TRy s A A i
/N (0.2-0.5 mm ), S I B A 25X E LIXTHE 2
BAr . BRIAR . AN R B B B SRR AR A T 4
5 (Zhang et al., 2021), M T%ERA TN
WA (AR, 2022), HET, WEERY4TU
SE W A AR TS, JCR R R SRIERR AR
SR, FEUFARAS X P A iR S B I K L & IE
DL R R i) A B0 B B R X (Porco et al.,
2010; F¥aFN D=, 2014), LEEHM DNA
PLHL RS 2 5 DNA, [RS8 3 (5 A AR IE
AS, R T REARIE S S TE B ORI IR 2,
X 93 6 S /N TR YT I Bh P i 4 e B — T (A
BUELAE, 2023 ), BF5EERW], Chelex-100 %, STE
T RNAR S A S 0 T ORI S A AR U N ALY
KoYy DNA, HERERE . A RIEEENL, 2
FEY R 38 NG BB R SRR AR A 45 7 i)
H—E M RIBRTE ( Castalanelli et al., 2010; 5%
M4, 2013; Aoyama et al., 2015; Guzman-
Larralde et al.,2017 ; Miura et al.,2017; Ahaniazad
et al., 2018; Suaste-Dzul et al., 2019; & £
45,2019 ), FIE, ASCKF Chelex-100 7. STE
R R AT A, T R O A B
DNA 2, DUHAZRAS—Fh a7 5 e 20 4 16 T B
A1) DNA $2505 2 .

1 #MREFEZE

11 ks

06 5 £ A9 s A S8 2R A 35 o FHYLAR A BT 1Y
STEERG R B s DL &2 75%TP5KG - 20 °CIE 4 3 4
=R L RSy L RS g = N

1.2 DNA #H

SEICHT, M5 B PRC U, 7EA8 K

HIBUEEOR G, % 251 EP ( Eppendorf) 45

(0.2mL) H, 3700 r/min B.[> 2 min, Hi{5 5
RE TR
121 B E Cheex-100 % £ % Miura %

(2017) 4&H DNA Wy meipifeeit, 3 e
W% EP 4 i A 30 pL 5% Chelex-100 i&# (
JeRES)), WRAIE L ¥ EP S E TG
95 °CH# 10 min, B, 12 000 r/min #5.0> 3 min,
122 STE#& ZSHEBES (2013) M7k,
WA ek, B HUEE) EP 45N 30 uL # STE
2% % ( 100 mmol/L NaCl; 10 mmol/L Tris-HCL;
1 mmol/L EDTA( pH=8.0 ) ); EP & N F{ il A 3 uL
HEENE K (10 mg/mL ), F/MEA; BEWE T
56 °C/K¥#+ 3.5 h, 95 °CZ&ME 5 min, KiKHEH
fiff K JEHU
123 MWEMEE SHEREHSE (2017) B9,
s A A o B L Y EP A TR OIA 20 pL 0.2 mol/L
NaOH A%, ¥R .0 10 min; EP &% T1EIE
TR 08 CHi# 10 min, BUH JiTA 80 uL 1 mol/L
Tris-HCI 1 Hl, JRGIRAT; IRAWE TR 3R R
BLOHL, 12 000 r/min B0 10 min J5HUH .

iR 3 MO ARSI VE W 1pL BN

PCR S i AR o

1.3 WABREHGIE

B E 52 DNA AR, H %7 SBER
BT EA XGOK MR EETE 3 K, BREH
ARRMAI 25T, HHIEERR S R4S, T 60 °C
HEAFRET 24 b S BCE T80 T USRI

1.4 DNA #im

141 DNA #@ENE SRABHMESLLE
T, A3 3 Ao Ir B DNA - Agso/Azso
MR, JBeEE DNA fO4lifE

142 PCR ¥ iEfFE A5 R HLER K
CO I By 34, 38 7 B & 658 bp. 514



+ 1888 -

L L HL 244 Chinese Journal of Applied Entomology 60 &

F (5-TTTTCTACHAAY CATAAAGATATTGC-3");
R (5-TATAAACYTCDGGATGNCCAAAAAA-3),
PCR MR R . BRFL 25 uL, & 2xTaq PCR
Mastermix 13 pL, EFi#EG14% (5 pmol/L) £
1 uL, DNA it 2 pL, MK zE KM E . PCR
NS5 R 94 CCTIAEYE 5 min; 94 °CAEME: 30 s,
48 °CiEk 30 s, 72 °CHEfH 60 s, FHIF 34 IK;
72 °CZSEA 10 min,

W11 (1K) PCR =428 2% B R W sz Fi vk
KW, ¥ mahny PCR Wik il T AR

A IR w AT XU IR, I B A SR A T
Blast FEX, LAROW ™3 7 91 B IE B 1

2 ZREHW
21 EEGAHBIESH

3 Bl AL BN [R) RAT 7 AR AR i 1) AR
WAL R (1B 1: A-D ), (RBRZARIEAL
HUAREAS, AKAARIB S B, PR G2 F iy
WEONE, AL TEW (K 1: E-G).

1 3#ARAEEEWMEIERAS RELENIEERARFEIS L

Fig.1 Morphological comparison between the voucher specimensrecovered by the
three methods and the nor mal specimens without treatment

A, REACFERE BRI ERFRA (Q) x100; B. MR Chelex-100 ARG B EIFARA () x100;
C. STE {EAL S AEIERRA (@) x100; D. SRZEZALH G M FEIERRA (@) x100;
E, F, G BfEZAMEL IS IR AR BIE R (Q) 400, FikFnm i A NI BmALE .
A. Untreated specimen of Aleurolyphus ovatus (9)x100; B. Voucher samples treated by modified Chelex-100 method ()x
100; C. Voucher samples treated by STE method (?)*100; D. Voucher samples treated by alkaline lysis method ($)x100;

E, F, G . Seta shedding of the voucher specimens after alkaline lysis method ()x400.
Rrrows in the figures indicate the position of the seta.
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Tablel Ultramicrospectrophotometer test results

J7#: Method FEAH $}E Sample Aaso/Azgo

K Chelex-100 7% HrEEFEAS Fresh samples 1.95+£0.07

Modified Chelex-100 method RS RATAEAS Alcohol preserved samples 2.02+0.07

STE ¥ HrEEFEAS Fresh samples 0.97+0.01

STE method ARG RAEAEAR Alcohol preserved samples 0.96+0.02

CEAS 37N BTEERE A Fresh samples 1.2740.03

Alkaline lysis method WIRE PRATHEAS Alcohol preserved samples 1.26+0.03
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Fig. 2 PCR electrophoresisresults of genomic DNA extracted by three methodsin fresh samples
M1: DNA marker; Vkif 1-6: STE % PCR £ ; Jkif 7-12: ¥R Chelex-100 % PCR 45
VKB 13-18: BRAU#E I PCR 4521
M1: DNA marker ; Lane 1-6: PCR results by STE method; Lane 7-12: PCR results by modified Chelex-100;
Lane 13-18: PCR results by alkaline lysis method.

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7654321 M2

B3 ERHRERFFEAT 3FATERNAERESA DNA #9 PCR BIKER

Fig. 3 PCR electrophoresisresults of genomic DNA extracted by three
methods preserved samplesin alcohol
M2: DNA marker; PKifi 1-7: STE 75 PCR Z5; Vkifi 8-14: X Chelex-100 i PCR 4%
VKB 15-21: BRA# I PCR 4521
M2: DNA marker ; Lane 1-7: PCR results by STE method; Lane 8-14: PCR results by modified Chelex-100;
Lane 15-21: PCR results by alkaline lysis method.
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