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I A BR A B AR AR FURT, BB 443100; 4. =k TREASFIERI WAL A=, 5B 443100)

FHEE: LASLI0 = N B Carassius auratus) AT TR 5, B 50 %0 #PCR(Droplet Digital PCR, ddPCR)E &
HAR, itk T #2533 DNA (Environmental DNA, eDNA)FEA IR HE . FRIUAIRAE 7572, Fxt e DNASR B
PCREY HARMAT TIRE . WAL RWTT: (DIER—FUE ASIFEIM I 6Fh g, 6 e i fe e (1 2 VR B 2
e, A 2 TR R IR I, 1T 2 3R AS I ddPCR= W9 BE RT3 5 & 17455 (2) 5 IXDNA & 2 5 = ) 22
Qiagen DNeasy PowerWater kit, & (12 5 #h 15, 5% K15 I AdPCR= WKk & /2 J5 3 11 5.56%; (3) /A R I s Al
SR MU TT 0 e 4 W ddPCR =) ik &6 2 3% 0 22 HAE H (P<0.001); VR & £F 4 & JEid JE A1 Qiagen DNeasy
PowerWater kiti2 B[40 & R0UR B 0L T AR A &5 () IERFE-20°C 1A -7 AR F Longmire’s buffer R A7)
TRAF I ROR B4 (5) % DNASZIPCRE Y S50 45 R X W, m () H B ] LB EN K REAT 91 . BT e xS
eDNA#AE AL o i 5 B 2 BRAEAT T VRABEL AL, B € 1 2K e DNAFEA AL B 5 CRAF 1) e 0 U7 58, WAL

eDNAFRHEL SRR IR L | S A

KPEIR): AIEDNA; JEME, $REUTVE; RAFEEKMF
FE 5SS Q-33 HERFRIRAD: A

A ERAE) 2 TR B 2 2 1 A0 T I ) e R
Rk —" M R SR, T R A T v
AW FEIE I T AR 2 RE R A R
NXoo FEGEI A 22 K8 P M 0 3 B0 T S0 25 42 4%
Tiik, RESEFERERIN T WAy, TR
ST S0 AN AL A B B — 5 R, B
WO T B 70 R T iR et 78 N B .

ITAEK, 55 DNA (environmental DNA, eDNA)
FARVE N —FoF AL oA 25 80 b v
SRz R, TR B AL S M T i, KR
R ML R AR R 2. eDNAR
TR (K. B3 PUREE) H iR IR 1)
DNA ; BLa M, BEAS A k. TR 208
R VR 5 R TR B P 858 v 32 Bz 40 HP B JfL Y DN,
AIEHIIET 5 R PR B i g A DNA 7,

ks B ER: 2021-10-21; 11T B#A: 2022-01-10

HEWE: ERE AU AT (2018YFD0900806); =k TF2 £

X EHE: 1000-3207(2022)03-0332-10

I XX e DNA - Brali /2 25 [ A AT PCRY G Al
EHEE N Y, HRE O FIDNAKE 3T L
FE, AT LASEELN Fr G AR RV el . H A, %4
RAETKAR AW 2 FEPE R 5 07 1 IR 2 M,
fian: (ORI B SRR A L. EANRYM. BE
Vb S HAMAR A P Fh AR B T R, o
I E 91 3 (Asian carps) "IN, T AEET (Acipenser
sinensis) KNG 2, () BEAT ALY A . B
FRH, Kk eDNA & 5BV EAFE IEAHEK,
T LU A o A i A > )
PEVRAE™ % i, R FHeDNAZE 2 AL T i
#1251 2 BEED Y,
eDNASLEIT R — M AR EFSME MK EE . eDNA
FPAEAT . MDNARBBAS IR, AR
eDN A AN R BT ¥ 2 2 35 52 el FF i 3R A5 1)
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DNAK R B & JR b i A A 4
FA: M) 2 BEVE 20 T (K 25 SR FEKAE S R G0
1, e DNA B 38 % 5% Ak w2 i,
Eichmillers"" % e DNAH #5 7 i b 0I5 9
CVEFIRLEVEREAT TR AL, 45 R g U7 1R A5 5
[FJeDNA“ B % . (HEFRFAS B IR i KU S AN [F]
IBIT ST 25T, eDNAFH 3R S S2 50 777 & HUARF o, Bk
Z G — W, BRI T AR Z R AT Ee . 11
41: Renshaw’5” i1 CTAB buffer{f- 77 Fl & 17 5
TR T B 20 DU A R AT R (R T 4E 3R . SR
BRI SRR R TGE A . 303 41 24 3R 1) i SKe DN A &K
REIWEFUaEE AR, A ] — FLAR BB R 2T 4 2 I
AN SRR )4 SR 48 R A I, HL 3 T3 P A g s 3R
1FDNAF B R E % . HZHinlo% il
1L-20°C %% £R17 #1Qiagen DNeasy Blood & Tissue
Kit$ BT iR AR IR R (B AT e 3 R . R
CTYEFRIE . BRI IR 2R B R R 15 ) 4 3R e DN A K
REWT R, IR A e R BRI AE R i, 5
RN I 98 IR 13 IDN A= R E R 12 L AFAE 2
EFES . X PRI FT IR 45 R ) 2 e v] Re e BT
f F U DN A 32 BU7 25 BUOR AT 07 VA B AN [F) 20 5 3 %
(7o BEAR, ABATTEI I 5T A TR 2T 4 31 R ) o
RBCRIAT LR . LiangZYilid 4 °C ¥ i flPower-
Soil DNA kit(MoBio 2 &) )#& B 7 V2 44 i s 4 A
CRImA IR BRORIRIE R . SRR . VR 4f
YN TR DNAZCR AT FU R B, RS 4T 4E 3
FI SR R . 1R Liang %3R4 xR BT
YR MR RO AT R . 28 BTk, A1 —
BERfE FEI S B IR IE PR FIDNASR U EAZ, A
UM 2%, K, A T2 EeDNAIR
FEA) 22 FEVE S0 B RE T, % 75 X e DN A 3K
TRAF AR BUT L AT AL AR HEAL o

H T € B PCR, eDNABARAM AT DUsr i 7K #
o H AR R AFAE, & 7T DLl I B e DN AR
Ykh AR RS BEAT AN S B N FPCR
(Droplet Digital PCR, ddPCR)F A, J& 7 5L 9 )6
7€ #PCR(Real-time fluorescence quantitative PCR,
qPCR)BEAR KL 1 i e >R i) — oy A A% 2 7 1L
BRI 7%, AT UL BRI i b (0 E bR D R 4
it DK, RO H3fRPCR™ A, 5 T-qPCRIY
eDNA S 7 X 01 771 bl e R ™, 25 5 ¢y AR I
Yo ddPCRANURAS T4 48 ih 2k 10 A B 2L 4T &
B, AN RS, [F S E S A M E DNA,
st PCRA I T 52 1 4, 7N 5 BE ol 2 % i 2 ™7,
A7 Ll qPCRH i (1) 72 50 ARG 1 2,

AW FE LASE G = N B Carassius auratus)N

X5, B 3REUK FEeDNA R € IE A4 L ATDN A $ B
FATH AR, IR ddPCRE B3 A LA
A B RR; [FIS JE FEE AR A7 T3 R e DN ASR (1)
PCREY SR HAT T WP IR E, b i e DNAFE
AN 5 ORA7 &, M2 e DNAH AR TE KA A
YA 2 R I AN OR A R

1 HRST

11 SLREAREDNAMRAIRE

20204E8 H TN TR & XAE S T 7 1 3L 80
PRAS AR . A — BRI, FIARKN (61.25+
4.56) mm, 7K H J9(8.19+1.71) g 156, H10% A
VAT 145 cmx70 cmx60 em H 7K R ELHE AT 1 B
W BEJETEA304 LA RKIK, K580 Ml N GiL
W, BT SRR RN KR L H 8 7723d, AT R,
W7 B A Y Fhe DNATS . 2B /KB4
240 SJE I E R K, 1 R AE A WA K G 2R
NAM . AN 5 B — R R 1 25 KR A 3R] 4
AR KA T ), 75 S50 I B KB K FEAE 9
75 U R DA K T2 75 52 B AN S 4

FEBEAT /K FER AR A, B ZE7KCHK 500 mLA R
PR RKES i Be i, 5 H 10%EE ok R
110min, &5 B 2E/KIE PP . 80 BI7E K%
WL FR3d)a, K KREL KIS Ja KK I
Ve KK RREE— IR EFE . KEEREEJG S
B T4CHAZ.
1.2 A[EH#HBEEDNAMKR ISR

P WL 6 Fh A [R5t 0 S FRT DN AR 3K s &
(FH R 4F 24 & JIFi-Cellulose-nitrate 3% 3 41 2 2 J¥-
Glass-fiber. WK FERERE-Polycarbonate. DU £
J#i i -Poly tetra fluoroethylene. VB & T 4E & fi%-
Mixed cellulose ester F11J& & J-Nylon), 1X £ 12
P TR AR T, R LA RN A
0.22 um, HA2N50 mm. AFFIEESHEINEE,
FEHUIR S B R FGEE 2l K E 2 A xHg, AN
5 RAE500 mLJECH 6l 7K FE, STh 184 K FEFI 1240
TEXNE . fHERE-REESES: GM-
0.33A)EATHHIE, [FIIFiC S Hh I8 8], g ss i),
15 FH K TR R B MBS PR 25 RS, 4 DB T A Bl K
ZMRIANS0 mL K B O N, BT-20°CIRA7
HZeDNA# . eDNAFRINSG — K H Qiagen
DNeasy PowerWater Kit, i 1% 3256+ H HeDNA
TR 1A 25 5, MR (P 3R M Re 1R AT LU AR,
15 14 HH o A9 R RN R DR A
1.3 T[EIDNALRREN /T ERIELER

F SHFPAS [F] DN A S BT 63047 S 56 (B & 0
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SREE VR . FEhvk. Qiagen DNeasy Blood & Tis-
sue Kit. #iERi%EF1Qiagen DNeasy PowerWater Kit):
()P BL TR 07 S LR s, (P 2 B AT ™,
(2) & 532, 218 AljanabiflMartinez” % J§ 77 123
177 3405 3h: O¥ R E T2 mL 2 0 N BYHE, TN
500 uL HOM Buffer #1120 pL & Al K, T-55°CH L
3h(%FE Thix i€ 10min); @51 A 500 pL NaCl(4.5 mol/L),
300 pL& 17, J&2J15min, 10000 r/min 0> 10min,
WAMBB LR ELEN, FRIER; @% L
REWLLT10000 r/min &0 10min, i EL_EiE .
(3)Qiagen DNeasy Blood & Tissue Kitik, Z 8 Qia-
gen DNeasy Blood & Tissue Kit™” B 4T SZb#:/F .
(4) WE¥k%, 2 Magnetic Animal Tissue Genomic
DNA Kit(RAHR) 1t B 5 58 ik 2l : OF I8 i B
B T2 mLELEN, 400 uL GHAFIZ0 uLE A
FiFK 55 °C VAL 3h(4F B8 1Thif JiE 10min), 4L 45 45
12000 r/min 50> Smin, HUH 4> 500 E T8 3 0 F
W, FEUERE; @400 uL GHB, #R¥% 1R %) . (5)Qia-
gen DNeasy PowerWater Kit, Z [ 57 & i B 54
TE. RIEeDNARFIR IR 45 R, T FHDNAF IR &
2 R A A 4E = I (FL4£0.22 pm, B 4%£50 mm)
PR FEREAT Y8 . FEFheDNASE U V55 B34
A, B A SRR AUKE 2 AT, it 154
IKFERITOM 25 A XTI . 2 F 100 pL ddH,O%E /it
DNA, #2H[1JeDNAE T 20 CHRF&H, EE F—
Lz
1.4 FEMERIEEMDNARRT AR XA S
A T PGS [F) 8 2R R FI DN A SR B 7 v %)
ddPCR=H1k BE 112 180, 33— 20 568 AN [R) A4 Rk 8 JEE A

-

oy 2 U5 S
25 | -
N=12 |— FRBRIR I ki
Qiagen DNeasy Blood &Tissue kit
N=12 JETeIE SR S e
ik
{37375
i [ 712 ] ORI |
i Qiagen DNeasy Blood &Tissue kit
Py 5 05 S
i
RHRRLT 4 0 Haskik

R

DNA$EHU T E# AT A XA A5 1), R 65
KL ZKFE6043 (500 mL/fy), SR A4 T IIAH Rl FLA%
() T oM o B B (R R 4 4 2 T . B S 4 4 3R e
SRR PRI . 58 DY £ 0 AT JE e st ) xof KA AT
Fh 8 o B Y LR il U 12N KRR RS AS 25 1 X R,
53 ) AR 4P DN A 52 57 725 (W S 47 e T %
f kv, WEERVE. Qiagen DNeasy Blood & Tissue
Kit)#£HleDNA.
1.5 EEAERER AR

BT RIS KL KR, {80 F VR & 21 4E 2= e,
Qiagen DNeasy PowerWater kitiZF{TDNA$EHL . X
i DR R R AE 7 VE AT LU AL, AL E-20°C ¥4 R
F I T/ . RNAlaterf£ /7. CTAB buffer" ",
Longmire’s buffer’” & AN [7 ¥k & 7,85 (75% 2. 1
85% W% 95% LEEMTLIK LIF), Horh J& 8 R A7
YRR A RATE . BRI RAT T VP83 N &
HA— AN AR B0 R, L7540 KRN 84
F0F R, K DR B T AN R R AF 25 A1 R 240 F1 7205
73l 1T DNASEHL
1.6 HDNARREPCREYH R

PAIRER 7K L R /KR Y RIE FE0 B, 070 FE A LA
RS TE PR T B, 928 D3R : (1)15 mL
IKFE+1.5 mL 3 mol/LEF R4 (pH=5.2)+30 mL L},
4°C N 10000xg &5 0o 1h 24 _EiEWE; (2)F 100 pLiH 4l
KEBVE2X, IGRE200 pL I ERAE N
PCREY HIDNAMMR . K H EAZAIMA FAFA R
TeAR B K AE(5—21 uL)~ PR UL € P AL EE 7K F
(5—21 pL) 4R, % TaKaRa% i35 & (Terra
PCR Direct Polymerase Mix). % M %% ) Or 51

Qiagen DNeasy Blood &Tissue kit

Qiagen DNeasy Blood &Tissue kit
iy U e R T

R

K1 ARG XA E

Fig. 1 Cross combinations of different filter types and extraction methods
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(P505-d1). i MEE S R BE(P213-AA)FIAE T H $2
PCRY™ Hi7) &4Fh 4 DNATREUPCR B3 7 3k AT
Fi, #R M PCRIR MR R o i, R G
T B X 2RI 1R 7K B SR 36 E T3 5 56 =5 /KA A
DNAFRIPCREY J7 1% 1A Rk .
1.7 DNAFZEMEMBIE S

A 5254 F ddPCR A1 Bylemans 2657 %% 28 ki
128 rRNAZE R IF & & ik 1 2K 5 e sl
“AcMDBO07”(AcMDB07-F:5'-GCCTATATACCGC
CGTCG-3"; AcMDBO7-R: 5-GTACACTTACCATGTT
ACGACTT-3" ) MEA RS2 B il e DN A K BE 3k
175 &, Y= BON321 bp. K fheDNA KK
W55 58 8 A5 S o EVRL 7 B 7K A AR Pt 75 it 43 i
WL 0 9 Bio-Rad QX200™ AutoDG'™ Droplet
Digital " PCRFZ % F#E47. 20 uLiIddPCRY 1 {4k
% N: 2% ddPCR Super Mix for SYBR Green 410 pL,
AcMDBO07-FFTAcMDBO07-R %% 42 uL, DNA R Ky
2 uL, T MK N4 pL. PCRISFE ) S N FEF A
95°C, 10min; 95°C 10s, 55°C 1min, F:40/MEE;
4°C, 5min; 90°C, 5min; 4 C PRAF NP2 . BEANEE
AT 3R ddPCRE &, B3R 15 B H P4 X HEURT 9
XTI FEPCRYIGEE W5, 44 7= 4 ~F e N
BEEACHR, B 152 USRS AR O i 1EAT 2 SR,
X — AN AR X A AT I 5%, T2 Y B 3)
THE R — O PR R AR I FE (copies/pL),
AMFE A (1 ddPCR =W B2 N3 UK B 2 ddPCRY 3 (1)
YR E . {EAAPCRE BAG I 5, BEHLIHEL T 94
FEAZEATPCRINFE, W5 45 3 5 GenBank 4% % Lk
X R IR TDNA F B -

BT A B4 G o0 BT S FER A AT, XA TR
Ab B E) IR R . SR EURT AR AT 7 V2 I R AT L A
£ 5 253 H1(One-way ANOVA), #H 3K FIDNA R
WA XA A5 S B8 3 AT UKL R 7 22 43 M (Two-way
ANOVA), X} 32 34 W 7 22 53 bt FAE HL RN 7 22 53 W
PR R AT X b, Ve 58 B RN A2 75 35 2, I 0
H 1 e DNAFE A AL B (1) B f 7 56

2 4R

2.1 FEMBUEEITeDNATR RIS

b LA HR 1 PCRAS WM 25 52K W) ddPCR 7= ) 44
SRR B S 6 AN R B A AR
A I 1 R ddPCR = Wik FE HEAT Lo, 45 SR,
238 T 44 22 6L ) 4 D I 170 452 4 (< 1 min), JEUCH R
BREREEIE . TR AR RN, RMRLT 4 SRE, JE it
ISR VU 95 2 45 L 4 b I B TR S K (I 2) 0 ASTRIAA R
JEIE T EL ddPCR™ MUk AT ik 25 [ 52 Wi (F=148.40,

P<0.001; Kl 3). IBEAHERBERHFBREEEST
HoAth T RA 5 8 B (P<0.001), ddPCR= K 5
(15.85+2.19) copies/pL; 3844 F A TR RAL
W IRE LY Z MR, J9(4.37+1.25) copies/uL(P<0.001);
THRR AT AERR . JE e R SR DU S £ 0 M2 3 o i e 1
f1ddPCR7= )ik FE A 24(1.21—2.17 copies/uL, P>
0.05), I8 ROR B 22 1) 2 SRR BR B L, L ddPCR™
WD (0.89+0.10) copies/pL. R &£ 4 & 4l
SR ddPCR= W) B 2 R B R T S 4 3R (1 17 4%
LA KA, IRE A YRR ddPCR Wik S i i,
1B ok 90 P T 5 K BB 0 T 4 % MBS v i e i) 3, (HL
SEddPCR“ WK B H % A IR G A A R T
2.2 DNAR[EHEEFERIELER

B BE N HC 1 S5 AT R, 45 SR

a
250 T a
1 T
200
E
E
=37 150
EE >
25 be T
= g
£ 100 - c
2
50
o L g ‘
N . g
A
W W v o <& 4
PO &
A &

2 ANTEIPEAE AL A e R 7] LE
Fig. 2 The comparison of filtration time of different filter types
NEFRFRER B
Different letters indicate significant differences
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#

s

R

= 10.

£

o~

O

5

st b

5. $
be

C ——

C

C

ddPCR product concentration (copies/pL)

0

&

N N NE N
AR S A B
) SIS S O
B KON BN
£ & T

3 ANIEVERAT R SR ddPCR ™ VR B LU R
Fig. 3 The comparison of ddPCR product concentration filtered
by different filter types
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ddPCR&™ W2 9 ) H b5 i Be. BT 20 b
ER(E 4), DNAA[F$E T 7246 S ddPCR =ik
FEA B IS (F=26.26, P<0.001). Qiagen DNeasy
PowerWater kit$& X '] ddPCR =4k £ 5% =3, V354
(15.85+2.19) copies/uL, &3 = T Qiagen DNeasy
Tissue & Blood kit [(8.63£3.27) copies/uL](P<0.002)
FFY ST S IR AR [(8.15 + 0.50) copies/uL](P<0.002).
i BRIA S U ddPCR P WK FE iR AR, P 34179(2.89+
0.59) copies/pL. Qiagen DNeasy PowerWater kit$g
B ddPCR™“ Wik 52 2 i B4R B 5.5 4%
2.3 REI#HBUREMDNARE T AA A LR

A S WoF [7] — FLAR R 6 89 AN [F) 44 Joid 318 J5E A0 5
AN eDNA BT 53047 28 XA & S256, AR T7
P2 53 Mt o AE LRSS 73 W 5 SR AR WY AS [R] 4l R A0 2 X
TIERT e 2 I ddPCR W) A 25 19 28 LA H
(F=20.59, P<0.001; & 5). TR0 Hr &t R BoR,
FEAFE FEHR U7 VLR R, JEIE 1) ddPCR™ MK
N TR G A A 2 > T TR AT 4 3% > SR T R T >
FELT YR IE> Je Je > ZE VU G S AR (1] 5¢); fEATE
JEJENR R K I, DNA$EEUTT %) ddPCR ™ 1
A BEERE> S $h7%>Qiagen DNeasy Blood & Tis-
sue kit>Qiagen DNeasy PowerWater kit >y 5 1j 5+
SRR VE (K 5b), (HAEZ R B 6 M A [FJE IR HIDN AR
BT 150078 HAR FH ), DNAFREUT 122/ ddPCR =4
W% NQiagen DNeasy PowerWater kit> & £h k>
Qiagen DNeasy Blood & Tissue kit>H 22> & i
IR (E 5d). 25 ERTIR, IRA £F4E R IR A Qia-
gen DNeasy PowerWater kitZf & 38453 f1ddPCR =4

o BB

10

ddPCR™ ik i
ddPCR product concentration (copies/pL)

Kl 4 A FIDNASZHUT VAR R ddPCR™ W)k FE EE
Fig. 4 The comparison of ddPCR product concentration
recovered by different DNA extraction methods

W e, N(15.85+2.19) copies/pL; 5 VU 46, 245 i
Ry AN S VL 4L A () ddPCR = Wk B A,
(0.70+0.07) copies/uL, 5 i 2H AW B 2 i IR FE4H.
221
24 ERFREREANEER

DL 6 K BT F KB A FE 5 %, ELE O IR AT
%M T2y BIRAE240 A1 720 )5 3R 15 (I ddPCR 7> # ik
. g5 FRIRAT240)5, 20 CAURIRAT 564 T 3k
3 (1) ddPCR™= I 5 £ =1, 9(13.80+1.41) copies/uL;
H KA Longmire’s buffer A7, 9(9.40+0.21) copies/
uL; &3 T HAR RS 7 15(P<0.05) . {RAF72h(T)
FEDNAR RS, #H47ddPCRSEL, 45 B E78—20°C
B ARAE 3G 1 ddPCR =ik JiE B =i, FIF Long-
mire’s bufferffR IF IR Z - BEHLIE ) PCRAG M 2%

ddPCR“ i

5 F
o
C L L L
THIGET SIMET FRALBE IRAL ik R
e Ae N

—
=
8 DNAJ L5 % a ) b
2 — wikik
3 15 b Qiagen DNeasy
= PowerWater kit [¢]
=8  wi
K= — Pyl s E
§ =1 Qiagen DNeasy
s 10 Blood&Tissue kif
19 )
~ £ 8
O o
58 5
<3 i
o
” 2
O
=%}
el
il
a
=
g . d e
S — T AR
85t LT AN
g — JeJuhik
g A LT e
g SRR RN
s 10 BRI
2
=}
Q
k3]
=
=l
2
o
>
o)
Ay
=
o

S#1kf7i% DNeasy
Blood&Tissue kit

HEFRIE FRARIE CARIE

Bl 5 JENEFIeDNASRIUT 20 & LhEL

Fig. 5 The comparison of cross-combination of filters and DNA
extraction methods

a. [Fl—JEJR K RAE R M DNASRHCT V2 T 3R 3 (ddPCR ™4k
FE; b DNASRIUT 209 1 208 1, RIS jef i, A ke ot F A
[FIDNAFREUTVESRAF I AAPCRI= IR FE; . JERRISTY (¥ 32 RN
B, RS AR BT E, IR R it 7 R S 2 R I e D 345 1
ddPCR™ WM FE; d. 7] — 4R VAE R [F) IR AR I DR 155 10 T 3045
f¥1ddPCR ™ &

a. The ddPCR concentration obtained by the same filter under
different DNA extraction methods; b. The main effect of the DNA
extraction methods. The ddPCR concentration obtained by
different DNA extraction methods for all samples without
considering the filters; c. The main effect of the filter types, The
ddPCR concentration obtained by different filter types for all
samples without considering the DNA extraction methods; d. The
ddPCR concentration obtained by the same extraction method
under different filters
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Fig. 7 Validation of DNA extraction-free PCR direct amplification in water samples from Wuhan East Lake
1. 64 11, 164 21, 26+ 31VFIBEREM AR 2. 7. 124 17, 22, 27. 32RIB7HZRMIZARE; 3. 8. 13, 18, 23, 28. 33MI38HE
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36—407K FEDNA TR INE 9.5 pL; MJIDNA Marker(100 bp Ladder)

1,6, 11, 16,21, 26, 31, 36: Laboratory water; 2, 7, 12, 17, 22, 27, 32, 37: East Lake water; 3, 8, 13, 18, 23, 28, 33, 38: Alcohol precipitation
laboratory water samples; 4, 9, 14, 19, 24, 29, 34, 39: Alcohol precipitation East Lake water sample 1; 5, 10, 15, 20, 25, 30, 35, 40: Alcohol
precipitation East Lake water sample 2; 1—10: Phanta® Max Super-Fidelity DNA Polymerase; 11—20: 2xTaq Plus Master Mix II; 21—30:
Terra " PCR Direct Polymerase Mix; 31—40 Sangon® Direct PCR kit; 1—5, 11—15, 21—25 and 31—35: DNA template 2.5 puL; 6—10,
16—20, 26—30 and 36—40: DNA template 9.5 pL; M: DNA Marker(100 bp Ladder)
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OPTIMIZATION OF FISH ENVIRONMENTAL DNA SAMPLE PROCESSING
AND PRESERVATION TECHNOLOGY BASED ON DROPLET DIGITAL PCR

WANG Yue"?, LIU Huan-Zhang’, LI Sha™* and YU Dan’

(1. Dalian Ocean University, Dalian 116023, China; 2. The Key Laboratory of Aquatic Biodiversity and Conversation of Chinese
Academy of Sciences, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. Chinese Sturgeon
Research Institute, China Three Gorges Corporation, Yichang 443100, China; 4. Hubei Key Laboratory of
Three Gorges Project for Conservation of Fishes, Yichang 443100, China)

Abstract: In this study, the methods of fish environmental DNA (eDNA) capture, extraction and preservation were op-
timized by Droplet Digital PCR (ddPCR) quantitative technology using Carassius auratus in the laboratory, and the di-
rect PCR technology without DNA extraction was preliminarily explored. The results showed that the mixed cellulose
ester membrane produced the most ddPCR product, among the six kinds of filter membrane, and the polycarbonate
membrane produced the lowest ddPCR product with only 1/17 of mixed cellulose ester membrane. The method which
extracted the highest amount of DNA was the Qiagen DNeasy PowerWater kit, and the lowest was the high-salt me-
thod. The Qiagen DNeasy PowerWater kit yielded better results compared to the high-salt method, showing a 5.5-fold
improvement in DNA yield. Different filter membranes and extraction methods have significant interactions on the total
amount of final ddPCR product (P<0.001), filtration through the mixed cellulose ester membranes and Qiagen DNeasy
PowerWater kit significantly outperformed other combinations of capture and extraction methods. Filter membranes
stored at —20°C or stored in Longmire's buffer solution recovered the most ddPCR product. The results of direct PCR
amplification without DNA extraction showed that the high-fidelity enzyme of Vazyme can directly amplify the water
samples and obtain the target DNA product. This study, compared the key steps in the eDNA operation process in de-
tail, and the optimal protocol of fish eDNA sample processing and preservation was determined, which provided a refe-
rence for the establishment of eDNA standardized experimental process.
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