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. oy # 1 5 F 48 3 T 3735 DNA (eDNA) #y 52 it 7% & % & PCR (qPCR) #7773, 7
KA aF@tHEITDNARESHANEN T EXZ, THMRAE SR # mtDNA F
128 rRNA #£ B 7 % % 1T eDNA 5| 4 1 TaqMan £ 4, F| A PCR ¥ #¢ 1 25 & #2 125 rRNA %
E w77, 7N pMDI19-T # 4k, ## F 4 f k1% qPCR AR f F # F # B fOR AR
AR N EAR, 4T PCR 438, #1EfrEdh &, Z o 2)F 8 qPCR Bl 7 %, HFiFHH
HRE. RGgUfNRAMRR. £REx, 548 TagMan 35 £t BEiK 09 & R 884 & B IR
KWL, DMy, TAMELhzadBARFATHES, RANAY,;
qPCR W B EE R (C) SR FE M BN AR X R4, HANRGE, RGN Ed L
A% F (R 2] 0.999, 4 Wl [R AL DNA & J§ % 5%10 °ng/ul, 4 3 %% % 94.7%; 4
FETEBEERE BN AR eDNAWKE, EAADNAREMERE BB EFELMEMX
M (R*=0.957), 5% & F 4 DNA I E 5 EANR B B4l = Mdh & vy =131 546x + 77 623;
FWhaRe)E, cDNAWHE N KGR fitlx, HAEKKKREFHFGRE A 17d. AR
F ¥, %ou )R eDNA 3| 4 fr TaqMan #5 41 BR 6k b2 B T AR P 2 R 48 00 = M, 4 7k
B OHKMEE;, XeETEAMNERE PSRN EE, A TR SR E4EFREREEN
AMEREZESHE, NTTA TN EEEATIRABRRPEERFRERESS .
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6 EOFR, 4. FETIREE DNA 055 BUTAS I & A= My i P AG 1019

R B BRI

5% DNA (eDNA) Fe AR B3 T IHEREA,
T8 AREUK, Ll A A BisYF A DNA
FEFE, AT 28 HAZHUREAR S B4 KA R
DU REA rh L) DNA &4 IE 4 . 59FF0
Wik, e A P TR 2, HIE, X
B — PP AR R G L O S R R AR A U
Tk, BRI HTFARKERETHZANY
PSS XS REd , AW R eDNA J7ikml
LA 50 300 35 7T 3 3 A P X A% B SR R T B B A 7S
ERY, LA, eDNA 43 A1 2 8 0 i R AE TAE
HA AT 8 He A& 58 07 A% 67%” . eDNA (1) 4
A DLEE TR ME PCR, FEBEMCHTK ERT ek, siff
FHHE AR 2 5 PCR J5 ik, KA eDNA 3 ]
() 2 B dse i L7 ik . QDA 3 S H 28 % R i PCR
(qPCR)™, it R 5 o S M 5 | ) RV T 064 7 2
FRORG I 5 Q) fff FH BF X 6 28 k7 14 DNA I8 15 X -
eDNA Juéifidi 51 9% eDNA #4T PCR ¥ #i )5,
A A I (NGS) #EAT 2 W R T, K
FE eDNA ¥ B 90 15 BE EL A A8 25 2 —Fh
WK 19 7 %, O 2 0F 9% Ml & PCR 7 ik
(qPCR) K i fb f S Fp i i = 2T, B Hn,
W AT & G R R 5 Y eDNA 59 sl 45 4,
A B 5T R 7 5 e DNA ¥ 55 4 18 0 56
Fo N THfE eDNAfF SRR R, IFHErffh
TR FE AT P AR/ B, T fft eDNA
A AR R R e R 2L

SIS MR A JEL A mtDNA Y 128 rRNA 2 H
G, It RURE SR, HE L A R gPCR
Rl 77 vk, DAiS B HRs A DU A B i, AR T
R XA A R B 5 534h, R T AR
fil eDNA ¥ B 5 £ 9 1 1) ¢ & LU M eDNATE K H
F14) A6 i HsF [

128 rRNA 3£ X 751 (GenBank: EU082030.1; www.
ncbi.nlm.nih.gov/genbank), f#HH Primer Express 3.0.1
AR A IR BES |9 YYLF1/ YYLR1 A% YYL-
MGBI (% 1), BIAEREE A TAY TR (1)
Bt A BR A T4 8. qPCR 454 5'H 6-FAM (3¢5
%) HAThRic, 30 MGB #1718 . (1551 97E
PSS F K/l 149 bp, #REF RIS T8 5
NCBI (http://www.ncbi.nlm. nih.gov/) F) 44 FR £ 4
JEVEATUCES, i ] BLASTn WEAY 7 5 5 51 45 53
PE (K 2). BIRE Rl 0 2 Z [ Y 128 rRNA
W3k ke = B RS SR, (BERE BB 2 s
AVEHL

R G LXK DNA  HHAb T4
SRS, DIz e A § g A s I
BN AL 2R JLA (GR 3) TABEEE R, ik
Z MBS B K K, FH DNeasy ® Blood&Tissue Kit
(Qiagen 2\ wl) $& HURE i UL DNA ., S50 ] 5 i fif
K B WO M B2 B oK 7 il 58 i B e, H
flfa 2 H F PR T URT X o

% B 5 2 & PCR A& M {ifi F Bio-Rad
{H 4k CFX384 Touch %)t 5E # PCR X, iiid qPCR
WE LA 1 9 4> DNA #E oSI98t € 7 PCR 4
R ZR 20 pL (4 TAEY) TR g B0 A7 BR A
2xTaqMan Fast qPCR Master Mix): 2xTagMan Fast
gPCR Master Mix 10 pL, DNA Buffer (Optional)
2uL, EFW#5I4% YYLFI/YYLRI (10 umol/L) %
0.4 uL, YYL-MGBI #%} (10 pmol/L) 0.4 uL, DNA
R 1.0 pL, #BAliK b3 20 pL, S2HF 580 E
PCR ¥4 7F Bio-rad CFX Connect PCR 1% | #F 17,
F77F“Bio-Rad CFX Maestro”, & PCR X 414,
PG A 36 SN AR . TS E 94 °C 3 min; AR5
94°C5s, 60°C30sfEH 40 K. A FHA 34
R X 8 AR PR 7E qPCR A 1 i) 7% 1< 2 v %
HRAET5Y . f§i ] Bio-Rad CFX Maestro X 443

1 MEHS 7 7 qPCR 45,
1.1 SEEHFMESI R SIE 1.2 EREFERAFAADERS SR R BN
Bt F R4 fR A )R AR mtDNA h PCR ¥ 38 12SrRNA A B R % DIAJRAE
=1 SIYpFRE
Tab.1 Primer and probe
E S KA KB /bp SIRE P F (5'-37)
name type length primer/probe sequence (5'-3")
YYLF1 FWE51Y forward primer 22 GAAGTGGGAAGAAATGGGCTAC
YYLR1 TSI reverse primer 18 GTGACGGGCGGTGTGTAC
YYL-MGB1 K& probe 21 ATCATAGAACATCACGAACAT
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1020 KopE OE R 46 45

*2 AR TaqMan REH5 14 #& EFFIH LR ER
Tab.2 P. rabaudi TagMan probe with comparison to
the 14 kinds of fish DNA sequences

i REFFP 5

species name probe sequence
R 734 AT--CATAGAACATCACGAA-CAT 755
P. rabaudi
i 734 A=--CATAGAATATTACGAA-CAT 755
Carassius auratus
B 734 TACACATAGAATATTACGAATGA- 755
Pelteobagrus fulvidraco
Jek 734 TA--ATAAGAATATTACGGA-CA- 755
Misgurnus anguillicaudatus
Hiffy 734 T---CACAGAACACTACGAA-CAT 755
Ctenopharyngodon idella
fi 734 T---CACAGAACACTACGAA-CAT 755
Hypophthalmichthys
molitrix
fik 734 T---CACAGAACACTACGAA-CAT 755
Aristichthys nobilis
B2 il 734 T---TATAGAATATTACGAATCAT 755
Pseudorasbora parva
fif 734 A---TATAGAATATTACGAA-CAT 755
Cyprinus carpio
K 734 T---AATAGAATAACACGAA-CA- 755
Leptobotia elongata
FHRE A 734 TT--TATAGAATATTACGAA-CAT 755
Schizothorax prenanti
H 734 T---CACAGAACACTACGAA-CAT 755
Mylopharyngodon piceus
1kt 734 T---CACAGAACACTACGAA-CAT 755
Megalobrama amblycephala
L J5 68 734 G---CATAGAATATCACGAA-CAT 755
Procypris mera
YRR 734 C---TGTAGAATAACACGAA-CA: 755

Myxocyprinus asiaticus

x3 HREKER

Tab.3 Sample specific information

DNA # il &7 T T iR AR M
DNA sample ID species name sample locality
YYL A8 P rabaudi U148 e Tl
Yibin, Sichuan
Y #fl  C. auratus PRI X
Beibei,Chongging
HSY EH M P fulvidraco HR AT X
Beibei,Chongging
NQ Vel M. anguillicaudatus R X
Beibei,Chongqing
HS Hhi&  Monopterus albus R X
Beibei,Chongqing
LY i H. molitrix PRI X
Beibei,Chongqing
YY fifi  A. nobilis R AL X
Beibei,Chongqing
BDCWH PE AR Ictalurus punctatus TE T ALRS X
Beibei,Chongqing
LiY il C. carpio HERATILREX
Beibei,Chongqing

e N in e bud ] PN P
Notes: mismatches are highlighted by shading

LA DNA Stk , PCR ¥ H44K45 128 rRNA L H
A, PR ZR (25 ul): ddH,0 9.5 uL, | FiiF
5194 1.0 uL, Btk 1.0 uL, 2x Es Taq Master
Mix12.5 L, PCRYHEEMHR: 94 °C FiEH: 5 min;
94 °C A1 30s, 58°CiBk 30s, 72°CiLff 30s,
35 MR 72 °C ZEH 10 min; 1.5% BRHHEE R
9K [F1s DNA P24 .

FaHREME  HKAiLE N PCR Y S
pMDI19-T Z &A%, AR (10 uL): H YK
4.0 uL, T 24K 1.0 uL, Solution I 5.0 uL. #
P4 16 °C v 30 min.

P ORAET—80 °C W KA #T i DHSa %32 25 41
ME Tk b, AlfbEsZ 40 100 uL, RJ5 M
A 10 L #3772, IRGIREGHA, & Tkt
30 min, 42 °C in#k 45 s, JKHCE 1 min, filA
890 pL JTLHi Mk LB WA IEF 2, 37 °C. 100 r/min
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FEIRIE 55 5% 60 min, FH 100 puL BRGNS H A
RHUMERY LB R KR 3R 37 °C B B FR kb K
(12~16 h),

B #& PCR %% [A M4 0, & # 100 uL PCR
S E A B B B R T S mL S &S B LB
WARR: FE R, 37°C, 150 r/min YR %S0 BUE
AR 400 WL 5 50% Hm& 1: 1IRA, W
o —ERATAY TR (M) B A R F
¥, B—%F-20 °C vkH HRAF

B A [R/NIE D ORI )5 2 O b Ol 1/ P |
J 1E A 114 B A o oA o A 2 2 28 R e 4 T /)
P & BUTRL . 2R H Nanodrop 2000¢ 4% iR 1
S SO S R IR 1Y) 4 B 5 e

B RS2 R | M BARAT Y RBVE MK
YYL # it DNA A4 2 1 53 s 5 17 8 & % 2L 7 B¢
(10 = 1), ELHBER VRN 5~5%107 ng/pL,
' 1~8 5, BANIRIE 3 ANEK, AT qPCR Al
BRAOZIR, A4 7 R DNA Frifihsk . Sk
ZAFET R qPCR Kzl , AEARCH 1 ul 10 fi586
PRI TR, DNA L DL 2286 B 1 JFUR. DNA AR,
W7 qPCR K (1) R B . DNA $5 DS 2% SOk
[18] Wit iae Meoh, T kfRIsY, 15
qPCR &7 AN [ (1) J35 6] EL 7R 47 38 qPCR R i i 1)
il A& A ™,

1.3 BMKEIMERERESE AN eDNA FEiE
KAEERE  ARSZIFEILRS SR b A 500 L
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6 EOFR, 4. FETIREE DNA 055 BUTAS I & A= My i P AG 1021

TR T, H 350 L BESUKVERKIR, KR 7°C
v, GrltE 6 ML 0L 1. 2, 4. 8 Fil 16
R, SEHA R 46 g0 WIRIRRE . KNk
K, I7d. FESZEIREE 7K, M6 M BIRE
1 LRJZKFE, BRI ANFEITREA, H1LK
DNA ZEIB 7K A A B X B

7 500 L FEFEAR A 25 B R, Sk
it 46 go FRAH 7T AEEHE, A 8 K L 9:00 %
W e s, FE &K B 9:00 R4 1 LK
FE, BRI 3APATHEA, #28k4E30d, 1L
JC DNA ZEIKAE R BT IR

RICeDNA  FHHE B 25 5 0.45 pm L
& PTFE JEME A A K i B KA, #F eDNA & & 7F
VENE b DB A 10 mL JCH EP N, —20 °C
{#+4% . F HiPure Water DNA Kit 7K/& DNA 2 Bz,
7 & (Magen & L 4= 9)) 2 B UL BH 45 $2 L eDNA,
BB AE R IETE Y, RAHSEEE L
I 7E eDNA MREE . R T BEARTS G AR, R 1A
W . ZFETERM AN L S8 = 250
JEFT eDNA $#:H2. PCR HijFll PCR JGAb#E

P47 qPCR KL S AR 28 S AR T [
“SERF DG E B PCR AN, A A 1 uL eDNA £
mh o DAASIIASEAR () 52 W A4 2R R B PR R 221l
Jr 6 DNA #% DUE0 5 HoAd DL & eDNA R fi 5 B
[ Z B XRE, SRl E AR E R,

2 4

2.1 ARES|YRRAIFICIRET RYIE R

PE YYL-MGBI1 & — M E R mREE, H
SR E A DR A, 3R uE A BRG] (E 1),
PREFSERERT, il 3L & ST 10 0 65 5 T K
Az ; PCR 840}, 514 YYLF1/ YYLRI 5%
J i mtDNA 58 B 5 A8 1 | A A2 1 S e A A
TEIR, JFEEF R A MaE N s A, [RIE i A Y
#EF YYL-MGBI1 57 )5 mtDNA H b, 7E{KIE
SR IEAR Y B, SN AR R Taq B9 57 - 3518
TS VRS YYL-MGB1 VIR, i 98 0
SV TN S GHE A o 8, DT 2 6 s I R 45 ]
DI 5, B —4% DNA 854y 3, wl
e — N T, FNET 0 RS PCR ™Y
T 5E 2 F 2.

2.2 KWESME
i FH 2k [ 025 0 3L 41 DNA A6 52 R 28 56
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AACCCCCGTTCAACCTCACCACTTCTAGTCACCCCAGCCTATATACCGCCGTCGTCAGCTTACCC
TGTGAAGGTAATAAAAGTAAGCAAAATGGGCACAGCCCAAAACGTCAGGTCGAGGTGTAGCGC
ATIGAAGTGGGAAGAAATGGGCTACATTTTCTARTCATAGAACATCACGAACATIGCACCATGAAA
YYLF1—> YYL-MGB1—>
CAGTGCTTAAAGGAGGATTTAGTAGTAAAAAGGAAATAGAGTGTCCATTTGAACCCGGCTCTGA
GACGCIGTACACACCGCCCGTCAQTCTCCCCTGTCAAAACGCATTAAAAATACTTAATACAACAG

<+—YYLR1

CACCGACGAGGGGAGGCAAGTCGTAACACGGTAAGTGTACCGGAAGGTGCACTTGGATCAAA
cc

El1 AEH#H mtDNA 5 F5)

DA 27 3 R I
Fig. 1 Partial sequence of mtDNA of P. rabaudi

Frame is used to represent the primer and probe sequence
FE i PCR K I ARF 57 . 48 qPCR P4, A Ji fi
LSS YYLFI/YYLRI F3E4E YYL-MGBI %
B B A B AR & IR Kt 4, ARt
fF58n, RIANEMEY R, 2 B EE DNA 1)
Pz 2, mabEey Ha 8 F a2k (% 3)
Zs XTI R R Y WG, RN, #

P M S I 2, SRR, ahrkEAR
FERRESPE, AT TR A I A X 50 S
1000
E 800 | B
ﬁ@ 600 | /
RE 400 | /
X 2
=% 200 f
Z 2z 0 &
g I
5 r'
= =200 H . . . .
0 10 20 30 40
EED
cycles

2 5|¥pANIRE I B Ak qPCR H 1B RREE
Fig.2 qPCR amplification of fish samples with

primers and probes
2.3 1ZEUDNA S 4f

MK A A F 0 2 LA P S R DNA R B
4350k 18~21 F1 56~592 ng/uL. #&HL K eDNA 4ii
JE R 1.7~2.1, WL DNA 454 1.80~2.07, R4
A 2L DNA =& 8%, {H 8 {& DNA 4fi & (A260/
A280) B, X RIAIRAGY DNA BEA T B4 .
24 FEEESIYIRIRET MR EUE KA ERZ

2 G E B PCRINAE ,, C, (HFHI{E 5
B 1 51349, 2516.30, 3 520.16., 4 5 23.56,
5527.08, 653034, 75 34.07, YYL Gk
50 ng/uL. FrLh, 5 R SRR 24 YYL-MGBI
B ARGI BR 47, DNA ¥ R 50107 ng/uL, B 5x10°°
ng/uL. £ LR, 5I9-IREHE IR T RIS

https://www.china-fishery.cn
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1022 KopE OE R 46 45

DR RR R | -1 e R U

FRAE C, %] & H5 B DNA HJ b U 2 FH %o % 4k
4B A JRUBE 128 #RNA FE R QPCR bR i 2%
PR 7. C = -3.455LSQ + 46.582, H
LSQ i T v 5 A X X B0 Chy— N AHEU(E, %
AL, CAERIEABIE, BIE S S E
B, WA RN E TP R, MEILE (R)=
0.999 2, HW/nih RAFLERIE; thEpiE k) R
—3.455, ZK M B qPCR HIRCE K 94.7%, di 1]
NEE (%)= (1077=1)x100% 1552021

2.5 eDNAKREMSRELEYEN KR

RGN C, (R A R S5, 0, 1,
2. 4. 8116 JB 7 R FEFH BT rh 45 DUE A3 R 0.
76 955.20, 208 164.71., 851 138.04. 1 238 857.04
F12 090 925.22 4~/L, 15 E]55 R AL DNA ¥ 5 H
AR AR PE TR .y = 131 546x + 77 623,
X RER A 2] P3G . BERHAE LR &R, M
TR A] A PR R 5 SR AR B DNA, AT R
Sk b E FEAGI . 1 H AR DNA IR AL i
A R K 0.957 IEA M, UL TR AR E
K i) DNA B4,

2.6 eDNA [&fR4ER

g R W, AR LR R, Kk
eDNA & & S5HF [ fAHC, 5 1K (2020 4F 12 H
26 H) K B 7K & eDNA #2 D150k 1 102.81 $4 D1/
mL, M55 17 K 2021 4 1 A 11 H ) & B 7K &
eDNA # DU A [ i i 0.74 ¥ D1 /mL,  FH 5 o6 4540
4 eDNA [ St Z LR, BE . y=
1931.1x77, MHXZRE R 7 0.941 (A 3),

1200 |
1000 |
800 |
600 |
400 |
200 |

0

2 18
eDNA copies/mL

0 2 4 6 8 10 12 14 16 18
I [F/d
time
B3 E[R4E eDNA FERSHERXRUE
Fig. 3 Relationship fitting between degradation of
eDNA and time in P. rabaudi

3 W

FI 2005 4F B YO0 A T 8w RS, N
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TR — A R BRI R4 Y e, sk
A I N TR0 X S SR 1 9 YRR AR A R LA
H AT VT it B R dn e A — A B Y
PRI o E T Ao 2 R I R %) i S
HRAE, BRI A R BRFEAS SR AL R M, 22 R R ]
e 24, —RKIC LR AR O, —~&
R R AR R, WG KA . E R IR
2020 AL, AER YT I A E B VLA 4 T
A, SHAAE, DRIHORAE M A S N R M
3 Ak, AP Wy AT E T E AR
YRR AT 3K, AT BE XA MR 5 B, X
WEELA 2 AME OB A By 5t KT i b AL RV
2205, FEEZFARRIT K, LIRS 19 g
BN, AR G R A AT B H )il BF
DRIy X AR

I BE DNA FARANE S —Fh B i) (0 2 G IR A oY
Tk, AREREMEMEAR, HTEZREKIAE
BEA, SIEGCRFE M, BAEARE 3
I, RS & RO A, XA G 0 S
S FR5E DNA (eDNA) Ry i o 7K A= 35355 Hh ) b
FIFFAESRAE T —Fh i Bh T B>, JFnlfeA B TR
v A T B T PR AE Y Y, eDNA
I H AE LN 2L R /N BB IR
BRI T SC T Wb AE PRI P AE AR 1 3 U5
R E/i

AR R, 514 TagMan B X it
) DR A S B K i 2k, BB PR
P, miHAb A ISR 2 U R R RSP E
FPUNBAYE . QRS FBAEESE £, T eDNA
14 A= 3 2 W I AT USR8 T 0 5% N 5% 14 43 25 R 1)
FREC, X TR P A, R B B
N (PCR), #5855 M 85 0 H Az
DNA F% ., 154 PCR & H T4 51 eDNA ¥
WM. SR, & qPCR AL SR PCR H AR B A H
WA, M T 4kl (5140 SYBR™Green)
AR IE AR 3 R AT, W] DL i qPCR {3 #8 5K
W H AR S B3, AR A v i
HE A E 2% DNA FEARRIIFZE T, BT84
f) QPCR 340 T r S v Fndgosr: , R o B
1E 1) RN ) 51 40 B AR 6T P LB AR AT 3 1N 51 R A
2 HARBEAR DNAPY, #Fh e Sk 2 AR ic il LA
eDNA il i PCR §7 38, LUfSAS I 2% %8R 1) A 4
A, MPEP R AR FC, Besh, Y
TRy SRR ST () 40 MGB 45 41) 2t eDNA 3

R E K224 F 7/ sponsored by China Society of Fisheries
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6 EOFR, 4. FETIREE DNA 055 BUTAS I & A= My i P AG 1023

Mr, S50 AL T 9 Fhre 5 51 W sAS 1
MGB 2 1) TagMan™fREFHH L, K E— 2538 n #f
R ARSI R ] MGB 541454 gPCR 195
i, qPCR 1 B {ELAR PR Ao it 1 8 DL 1 G
R, HEMEWERET, RS MNPRER LA R
BOkF] 0.999, KPR DNA ¥ K 5x10° ng/uL,
P IARR T 94.7% . 45 FEKAE qPCREZI Hom A
TRET ] AR S, X H B BORIhy 18,
XHEEH B R BOEA Y1, RO TERE KT H
Fr#fh eDNA FEA fefd:

AL S P H BR eDNA He 5 Fl o T i 5 it B
B B E A G PE (R*=0.957), )56 DNA ¥k J&
F /L) 5HAREE W ERL R y =131
546x + 77 623, A 5T K H A W 5% 2 W %% 3
eDNA ¥R B 57K AE YA BEFIAE P AR DE Y, 31X
RWIREE kit — 4411k, v eDNA H 14
FRARXTFBE, AR e 5 A BRI A T 1
T H. SR 2% 5 eDNA W JE 2 8] F A B2
TEFE— SRR PE LR T, Bilan, )i & 40 v fi
(%% B AR, HAE Y 5 eDNA MR FE AR i 26
RIEASE, EFER K% ERETRE™, Hit,
XFZ P Fl eDNA ¥ B 1) o] SEFp#EAL 1T B BT {UR T
MR RN HIX . LR, 2564
P S AR R RBE AT DO T AR AL, i eDNA ¥
JE T RE RN R A T SRR AR MR R
PRSI T M 5 T % 7 SR Y eDNA 3ty ik J2:
AIATHY, R BT oA R R AT s iR E B,
DUTE by 1 il o D O A R0 B2 5 o S99 A A A
I8 DB A T (] AR Ak 5 DR T S e
PN sl Al

EBra RS, KR eDNA 19#5 U5 i)
R AR, HEARE PR 17d
Litio WL R, eDNA 7E/KHal LI JLRF] L
ARG S SRR T A R 2 91 v
FMIE pH™! 23/ eDNA B, 148/ R 4R S iy 5%
M 7E A 98 Z M 258 A —, HEMEFIE™, 1t
Gh, TEYIFR APy R R AT, eDNA 2
WCR A W X s dR AR Y M AR Y R R AT B Tk
T 0 PR AN R BE 3G i, DA ] 2 52 11 eDNA
PR, FEXS A s AR DR ST A, XT A=)
R4S eDNA B M O 58 & B B ™, 15
AWFFTHR, AR eDNA AUFF AMER 17d &
47 eDNA BRI R A VE A R A Y4 TFRE T
B, BT DR B A 0 A A s AR B .

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

KT DNA FFAMER TR AR 2 0 A ) Ak
WFFERN A=) 22 2 A AR

X Bl 49 53 A7 A0 G e 0 A W e DR T
VEREL BRI o SR, S HIAL 48 B TRl Y
FRANE WS INT7 1 22 X /IR ™ A SR TR 5 ]
FEFRANE eDNA i 75 3k AL e RAE T 15w 2
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Detection and biomass assessment of Procypris rabaudi
based on environmental DNA

YAN Huiguo ', DONG Zhiling', MA Tingting', ZHANG Lianbo', WANG Xiaoyan °,
YEHua', YAO Weizhi', HE Wenping "
(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
College of Fisheries, Southwest University, Chongqing 400715, China;
2. National Engineering Research Center of Marine Facilities Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: Species distribution and biomass are the basis for evaluating population dynamics and community struc-
ture in an ecosystem. Unfortunately, it is frequently full of challenges to capture the distribution of the rare species
through traditional methods. Procypris rabaudi is a unique economic species in the upper reaches of the Yangtze
River, the number of which has declined dramatically in recent years. Environmental DNA technology is a sensit-
ive, low-cost and non-invasive new technology for species monitoring. It has great potential application in detect-
ing endangered and invasive species. In order to establish a real-time quantitative PCR (qPCR) method for the
detection of P. rabaudi and distinguish it from other fishes in the Yangtze River, this study designed eDNA
primers and a TagMan probe based on 12S rRNA gene sequence in mtDNA. The sequence of the 12S rRNA gene
was amplified by PCR and cloned into the pMD19-T vector to construct the standard plasmid, and a gPCR method
was developed for detection of P. rabaudi using serially diluted standard plasmid as templates. Subsequently the
sensitivity, specificity and application effects of the method were evaluated. The results showed that the cycle
threshold value (C,) of qPCR assay had a great linear relationship with the copy number of the standard plasmid.
Amplification specificity analysis indicated that the method could specifically detect P. rabaudi. Then, eDNA was
detected in the water samples in aquarium tanks with different numbers of P. rabaudi, The target DNA concentra-
tion and the number of P. rabaudi had a positive correlation of R* was 0.957, and the correlation curve between
DNA concentration and the individual number was obtained: y = 131 546x + 77 623. In addition, after the removal
of P. rabaudi, the copies of eDNA were negatively correlated with time, and its retention time in the water envir-
onment was about 17 days. In this study, we found that the DNA primer and Tagman probe could be applied to the
qualitative detection of P. rabaudi in water with high specificity, as well as estimate fish density in tanks quantitat-
ively. These results demonstrate that eDNA analysis method is a potential tool to reflect the biomass of P. rabaudi
in different sampling sites, which can provide a basis for assessment of artificial release effect and resource man-

agement of P. rabaudi in the future.
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