SB3645 5533, 2023485 H
Vol.36 No.3, May 2023

TR CH TR )
JOURNAL OF NINGBO UNIVERSITY ( NSEE )

R A O
I AT RIS T

TEER DAL BR e B2 AE R 52 1 RS SRS H e 1

FHAk

REPFOY

R, BT, P aal k¥ LEx, LE5E, 24T, M %'
(LT ST, BT T3 315012; 2. T EAEHEARR A S, Wl 57 315105)

WBE: A2 £ GxITA LR RAZER ik | AR, J+EIRMAE Z1L, BikmA, &5
T —AF T B Bk 69 48R B ik 4RI TF ik (VA T B ARBEZR ). VA3 SF I I MG k89 dy £ G xTIF
A FWARAR, B HORAES H A 3 A RE R AR G AL BB AT K, ST AL AR Pk BRIROR B R ik
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553 TRIERL, S5 REBRDCEAZIR SR HUATE 8 FOR I IS b 64 82 B2 A RETE A 11
RIGHEREREONE 3, B PRERNT 30 Ik

1 #RERE

1.1 4
ZAThRIE(SCT232-2020) K B A HEHT MR T A7
i H(EHP)AY RS 38 X UR R B T 11 B 38 A RT3
YA, PEETURE T & B R B AR 2 A 32
it ZURE(E 1) 4mol L EhEHN . 5%t 20,
10 mmol-L™" Tris. 5mmol-L" EDTA; ¥eikik 1 (&
2): 1 mol- L KRN .10 mmol- L™ Tris.50% Z.f%; ¥
B 2 (B 3): 5% L% Vel 4): TE ¥, 14
BROARERSLREEAORIORL, BEBRAL T AR 500 nm,
HEER 1 B AL BB RHRA R |, #EEk 2
W A R MNACRHRE A BARA R A |, Xk 30"
anbT 5 GNT-108)I4 B _F g g Bt R A
PR ], AR A P24 brali; Ay serm)
Wt ZHK MA2000e S EAZ R AL,
1.2 REF%k
1.2.1 BEBREA BRI
Eﬁ‘%ﬁklﬁﬁﬁﬁhﬁxmﬁzﬁnl 1 R, BAERRSE
B 3R 4 TION 60 CEIBI A

A

#zﬁ Eﬁ‘z‘fﬁk{m i EHAEK
l:l: =) (ﬁ

TJﬁ JJ[I

[ﬁm na{;*'a mﬁm H ﬂﬁm e mﬁm

B 1 HEEREZBRERRE

i B S L BEBRIR O W (REBRAF R 2 7K ZH i,

100 g- L)1 20 puL 2 A K AW (20 g L YIS

1, N 200 pL R I AOREAS IR P R RIS, R

HEE . R . . WUASFHSWHE, i

NP AR B SRR I B BRI A8 51300 3

B, HEEEE TR 10s 5058 S min. K5k

%TEAEUE%%EEP, JENE 1 _EFHET 10 X (105s),
H¥E 1 min.

BV HRESENE 2, EFHSEET 30 X,

Vel RN 4, MRS TR,
PR HHT/ERS 20 1R, 60 THFE 3 min, SR/GH]
R EDLERZh 20 K. KSEEGRIEEEN, )
BUE 4 WP REER, HBUBRGE, & 4 WA HE
FH T FAain.

1.2.2 #mik & fofe 5

AR R R 25 pL, HRSEETTRRE 10 pL,
2 15 ul. ¥ Fadfk 2 8T MA2000e S i IR
WAL T 63.5 C TRV 60min, 7¢6iHiE % E H
FAM.

1.2.3 mEzkimik

WEETT B UL 3 FRREDR: BEBR 1. REDR 2.
WEER 3, MR 1.2.1.1.2.2 BYJ57E50 BIBEA IR R A
1.2.4 ik

HOE 1 GRS R 43 A 3.5
mol- L™ (M 1). 4 mol- L (B 2) . 4.5 mol-L™
GURAE 3), FEHR 1.2.1, 1.2.2 BYSemd fR ik
ATAZIR TR BRI R 4 HE 3IE.

1.2.5 FEBR ik AR

FARE 3 (BRI 2) SRR RSB
65% (B 120). 75% (B2 4H). 85% (¥ 3 ZH)f
WL, BANE 3 i AR SRE R
1.2.6 Z&MHEE S AN

V0 ARAL SRR BRTE R B C R Bk E A
143.57 mg- L BOFRESIHZIRTE 10 (ELLFGRE, Bl
IR BRI R R R4 10'~10%), ARYEY 1
Hh 2R B R AN P
1.2.7 ¥ E RN

RS R EERE X 0 EHP B JRZHZUE
T UAGTRIRE, B ALY 1S, WA R
i (OY)

1.2.8 47 Mm%

Fie HRA A I B R o 1 6 R 2 1 PR DL 13
KRR EFE(WSSV) . BB ZE S IERER(TSV) | 1%
et Bz T ALE I ZHS RSB FE(IHHN V) | 2 BT
FIRTE 1 (DIV])., fEEr AR EE(CMNV), (&5
PEWLIRBEHRG 2 (IMNV) . 02T R AR IR SE I
(Vanpnp) « EHP 3£ 8 R AR (R T T i S
AT BESRAL) 73 A A TR IR T X, I N R Y 5
YyBEA ARSI, AREY 8 ih LA
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1.2.9 4T amx

TE¥EA EHP [ RE 38 FHORHERAE S H 78 IS DAY
g, WK, eSS, T SHS
R A 1:3, BRI G B ERIE IR BUZ TR,
UL E 7 7 W

2 LR

2.1 HhzUhik

i AN RIZR IR REBR SR AL, ARYESE 1 W,
WEEK 1 SRS E) 10.90 min; BERK 2 “FIIACIERT
(8] 12.87 min; WEEE 3 “F-HkCusmtE) 9.63 min. ik
PERGER 3 (Sl WE Ay AR,

1 HIRIFIELISEIRE min

Akl

i I ) Tk
By 1)

TR 1 1090 11.02 10.94 10.94 10.90+0.08
10.80 10.92 10.75 10.89
Bk 2 12.27 12,76 12.20 12.47 12.87+£0.49
13.33 1348 13.02 13.46
WEER 3 9.68 10.06 9.88 9.59 9.63+£0.23
9.38 9.59 9.53 9.30
2.2 RBEMA
SRR Sy PR BRI TR B X A% IR S R R
oM DL 2, UL 1 ARSI 8] 12.42 min; 2
FRUAE 2 SE-34elseist i) 11.84 min; SR 3 S35k
BfiE) 13.79 min. SR BRI 2 GRERINK &
4 mol- L) A ifi .

%2 RREEATREE min
E ARG
SR Rl ] ﬁﬁiﬁ *

e 1 1172 1146  13.16 1332 12.42+0.83
2k 2 1046 10.60  13.29  13.02  11.84+1.32
MR 3 15.38 15.02 1235 12.42  13.79+1.41

2.3 BEZR KSR

Vel 2 v SRR B A TR SR USR5
i, 3 A, Y 1 ARSI TE) 14.20 min;
B 2 HFIIACIERT ) 9.13 min; Bk 3 ZHFHCigmn)
) 22.10 min. ks 2 H(ZFER B 75%)W R
B REERDE IR S

R®3 EEEHRAIZHREE min
e P
IR
hz AT TH) .

Yol 1487 14.68 1329 13.97 14.20+0.62

Pe24H 927 9.00 9.00 925 9.13x0.13
Pe34H 2413 2296 20.14 21.18 22.10£1.55
24 SMTERE RXBEFH
VAT 10 [EMERRE, SRy 1Y
JEHER UL 4, W OZERZIRRGRE 10° (i nT
PR AR B B8R, WEBH B b i e Bk A%
TR BAT R P e RS A R
x4 ZECEMRGEMNALRHEE  min

. N SEHgkCIE
FEShALEE EIET ) )
iy ]
TR 671 6.66 6.61 659  6.64+0.05

R 10 % 741 730 730 7.32 7.33%0.05
iR 1045 956 898 921  9.69  9.36+0.28
iR 10° 4% 9.86 10.69 11.73  10.26  10.64+0.70
R 1045 1653 1432 1653 1571 15.77£0.90
ke 10°4% 1236 4095 - 48.16 -
k1004 - - - - -

47 FoRT &R g
2.5 MEAAH

FEIRRAL G BREERIE R R, X457 EHP A4
LU T 8 IRE S IRBUZIER, B MREBUEAS 4 4
AT GEREIH, 32 ANRVCTYECIERT A 5.98
min, FREZEA 0.12 min, CV B4 2.03%, HFBHHEHE

ARIFNFREEGE S).
%5 BEENAZBEE  mn
TEAkcilg
b R TR
i)

EZN) 622 587 6.00 6.06 6.04£0.13
= ZiNp) 583 585 596 6.05 5.92+0.09
A3 6.19 587 597 6.07 6.03£0.12
AR 4 622 586 6.02 6.04 6.04£0.13
A S 584 584 6.03 6.06 5.94+0.10
KK 6 581 586 6.00 6.06 5.93+0.10
AR 7 580 5.88 6.06 6.07 5.95+0.12
KK 8 583 592 6.03 6.08 5.97+0.10
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TRIERL, S5 REBRDCEAZIR SR HUATE 8 FOR I IS b 64 82 B2 A RETE A 13

2.6 4 FHIEH

M _EREACREERIEIRICE A 8 Pl A xR
AR, IR IRIE S %k 103.87 mgL
(EHP) . 96.49mg L' (Vampnp) » 201.58 mg-L’
(IHHNV) . 220.85mg'L"' (WSSV). 158.64 mg-L"
(DIV1) . 147.32mgL" (TSV) . 166.25mg-L"
(CMNV), 189.54mg-L" (IMNV), ¥l 8 Fluig 5
Ry WML, I 2 w5, TR EIAZ IR R
25| ek N A A AR P A R e e i B, BT
R IFAYRE R
2.7 #FHRB@E X

e EHP RS S8 AR S A e UL+
P, R G MREERIE TR BUZTR J5 1 T =
PEYHESEES. & 6 v, FERES PRI WA
VG BUIR, o2 Ja A IR = A B Y 5.

x o6 THYNXLIEZERY EEIEFE  min
SCIRZH Fasllesiny ] SEHAEC I )
KBTS 57 58 6.0 5.8£0.12
e 57 60 6.1 5.940.17
b IEK 6.0 59 63 6.1x0.17
TR IEpek 62 64 6.5 6.4+0.12
3 g

MRS BORIR E I o R P PR —, 2
MIBRIRBGSCRININ RIS, B T WA R . 121K
Jrigsh, A SRBUG AR RZIRIE R, P,
WA — R AL IR SR IO T R DRAEAZ A I 2
SREGPUE ST R R E . PORBEBRBAR K
{3l 7R T B RERAAZER B SRR e 2R,
TEERIEBLC B 805 FAZIR A H A 2 Fh A= 0 ot

6 000 "D EHR T
i
4000
ES
£
2 000 .....
0 B s i
0 6 12 18 24 30
I} 18)/min
(c) IHHNV-
6 000
i
2 4000
R
£
2000
0 -
0 6 12 18 24 30
I} 18)/min
(e)DIVI |
6 000 .....
2
3 4000
£
2000
o :
0 6 12 18 24 30
I} 18)/min
6000 © CMNV - //ﬁ*
2 4000
ES
£
2000
0 - —————
0 6 12 18 24 30
I} 18)/min

6 000 -® Vaseno—
i
2 4000
%i vvvvv
£
2000 :
|
i ——
% 6 12 18 24 30
I [8)/min
(d) WSSV = —
6 000 -
i
o
4
g 4000
£
2000
0 _/ —— _ T 1 =
0 6 12 18 24 30
I [8)/min
() TSV I~
6 000 '
i
2
g 4000 /
£
2000
| A
S m—
0 6 12 18 24 30
I [8)/min
C(MIMNV
6000 | T
! //
2 . 7
5 4000
R AT
2000 e ‘
i / i
0 B
0 6 12 18 24 30
I [8)/min

2 FRMENELEER
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53 el FERMRIREC, HEBRFP . TR
RSy B A 2 2H i S WP R s A R B AL R 56
BRI R, SREBOTIEN REUE . R ERESER
PSS st B AT, BT RREGAR R
BR A, 12 PR BRI DR e B DR ZH A IR 240 o 21
—FREE BOREAR, Bz )z i

AN SCLAE S P IR e 58 1 W BR R SEIRAE AR,
BT HEIREAZRE AR I & B L
P 4 5 B REBR R R Gk 2 SR M AR, sk

PRI 5, FER R Z AR

A o A T bR WL JURR E PR RERR, 48 AR ST
LS BUAZIR, 0 20 04 A T il ok A i) R 32 |2 % B
LR, IEBH R G ROR. SR
MR B B R A ) VR, B v S
H, GfREA R, IWBIRE A kg, ik
H T AL IR F iR 55 T Ok, A% o T ZR BRI IR 5
P SREERR RS IS B e, B4 DNA ()
WERHL VERRSEC T R B, FEREERIEIEAT /NS
ZHZIFEZH DNA AOSRECEIR T, 4RIk 2 e
F 4 mol- L™ B, Bl BE A3 ek Snir o Bt . o
5, MERRATHR T 6 mol- L' 5, DNA $RBGR
EIUEAER, WICRAHE, %458 5405
FAMAE, A7k B IRIK)E R 4 mol- L
B, BRIRBCCRTE . R

IR BOL R B2 ks I R E, IR
(2 BRI B S B R s A e gl
LI RHBER IR B A A S R EE, H
WEBRIF SR S R B R 18 100%, i
FER AR BUZRR R 2R 86.36%, [HBfikds
REBRT: SR B AZ TR AR S A I v AT AU
P, RIERHER 100%. ARSI SREEIAZIE(WIER T
YR 143.57 mg' L, 4 nano-300 S5 6B EE T
8 )RR 1035 T A B R, 0%
J7 R R ) S [l R, BT B A )
R, X155 R i E AL A 2hik

ARG NEHMH7E DNA KRl HERE PR — 2

ABFIE, WHEHT EHP ZHAREAR LT 8 IR E 12
BUZIRIG, 32 A9 38 K B 3 e i i [a) Xk
5.98 min, CV B4 2.03%, ilFBHHEAT B I a G
REE . et EE . kiR R
PEAOK BRI AL TR, TR BUS R,

e R b o] SCRURE SR T AL, B IRAZIR R,
IRl it S 2 SR i e

9 38 FOM IR SR h Tt R e O
BORHENE, FEEAE RAE P AEREREAS RO BRIE L
P LI B F TR i ] 58 09 2% . AR SEEesitl L
TP, EHEHE EHP (9538 O ERREAR A
CFE. WK, FESETI, T SAHS
BRI 103, HRILE BRI IR BUZR, &
BAh e RN T 2H 53T HRZHAH L A B
Z5, RRARTTERBEIR B A R P THRE
03, HEEE TR, BEEREDU TR IR,
DR AR RE S S SO AL IR, AR e iR S5 P
PREAMER A PR T, RS T
R REBUE, PR TR

AW I R R IIAL IR R U A b R A
2K, ORI B AR, $RE) T —RE TR SR
A R U 2 S0 S S B A PR PR S BT %, %07
% 12min WRTSERAZIRIRE, (ERISE H X322
TGN b BAT R B R | T A PR e,
HERRB &, $RIERH, AR 2B A K
PRUE TR 25

BE 3K
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Application and performance evaluation of magnetic beads method for rapid
nucleic acid extraction in pathogen detection of Litopenaeus vannamei

XU Shengwei', GE Mingfeng]*, LU Xiandong’, LIU Yanhong’, HUANG Yizhe’, WANG Wengiong',
WANG Xuelei', WANG Jianping', LIU Hai'
( 1.Ningbo Ocean and Fisheries Research Institute, Ningbo 315012, China;
2.Ningbo iGene Technology Co., Ltd., Ningbo 315105, China )

Abstract: In order to promote the rapid and convenient extraction of pathogenic nucleic acid related to
Litopenaeus vannamei, and to enable the localization of raw materials and reduce costs, a rapid nucleic acid
extraction method based on domestic magnetic beads (magnetic beads method) was developed. In the present
study, L. vannamei carrying Enterocytozoon hepatopenaei was used as the experimental sample. The nucleic acid
extracted from three magnetic beads was tested by microfluidic chip, and the concentration of guanidine
hydrochloride in the lysate and the concentration of ethanol in the washing solution 2 were optimized. Through
the optimization test, it was determined that the extraction effect of Allrun magnetic beads was better than the
other two kinds of magnetic beads. The optimum concentration of guanidine hydrochloride in the lysate was
4 mol-L"". The optimum concentration of ethanol in washing solution 2 was 75%. On this basis, the linear range,
sensitivity, precision, specificity, and anti-interference ability of optimized magnetic beads method were
analyzed and evaluated. The results showed that the low concentration of pathogenic nucleic acid which was
diluted 10* times still maintained good amplification effect. The coefficient of variation was 2.03%, indicating
that the established magnetic beads method produced a wide detection range, high sensitivity, strong specificity
and anti-interference ability. The established magnetic beads method can achieve rapid, universal, high-purity
and low-cost nucleic acid extraction of the main pathogens of L. vannamei.

Key words: magnetic beads method; rapid; nucleic acid extraction; evaluation
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