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2. EDKFEREVF S BEIR A BT I L, TI98 JC8 214128

WE: N T MOKIRIREE P EE] = Bt A9 eDNA 155 DNA (environmental DNA, eDNA), i F TR LA KT K
(Neophocaena phocaenoides asaeorientalis)H) /3 A A, ABFFE LB T IEEFLAR K EELRAE 7 U%F eDNA FREU 52
Wi, [ XS T eDNA HoAR 515 58 i A i ULV IR RN 25 3R . 45 R T /s 7K ARE el i i ] 55 B S AL AR /N 22 F A
KKFR, HAATLIKLH BAREY; KPR TR 6 h NSE I IEAL BE, Bi7Eve MU AT T R R AF 48 hy TR
TLIR B PRI B VT IR A 8 ARl s A6 4 VYLK eDNA, e 10 AR WL S T IR K B A 3
ASKEIN T eDNA ., BFFEAR R, AR AL SE B AL WD 7575, eDNA HOARTER VLTI W I b AR AT 0w 1 v 1,
BT i 4 R, AT AR VT VT AR R I8 A (4 A 28 B A I TR

KW KILILIK, 5% DNA; BB, s0fn; AYa vl
TEHE: 1005-8737-(2019)01-0124-09

FE S ZES: S931 XHERARERD: A

KATYL K (Neophocaena phocaenoides asaeori-
entalis){E A H R YT H A A7 18 M — 19 7K A= e 7L 30
Yy, iR HAE SRS R EE RN K
VLK B AL 5 0 28 B s R ™ F 52 T VT
2T, S TL Uk B} 2 2 4 B i s KT IR
o 2 m b, EEATHELE 20 AE R, R
WifEAEY), BT T M A SRR AR L,
ML GE KA R I 7 2 TAE R R, 45 R A%
I, JHA A, SRR AEAEY S AT RGN
S — s AR EE 1Y) B S

T4k, P55 DNA (environmental DNA, eDNA)
AR T B2 N T KA A W O 3 W I %) A 5
il 2R R RETE AN fil A W B0 RS, R . R
HAG I A 5 R K AR AR W A AR, T LR A
— 2K BAR A A B P Ficetola %Y
FIH eDNA F A W 55 E 44 (Rana catesbeiana)
AT TEOL, B E AR T A KA A Y0 o8 S

¥ B EA: 2018-04-17; 1&3T HHA: 2018-06-24.

Jerde ZF'FIF] eDNA HE A Wil Wy P 75 L 36 1
KB ARG O, KL T 8 (Aristichthys nobilis)
F (Hypophthalmichthys molitrix) B A ARl 2
G A% G M7 ) R B B DX Rees 41
FIFH eDNA FOARTEAL GE 7 V5 A A 1th 398 v A )
B T Wi e sh W e L WR(Triturus cristatus). HRY, [
I e DNA H ARG I VLV K i 53 2 A il
Stewart 215 KRG YH A4 DX VTR R AR 7 AR (]
AT oA AT T HRE T R
VAN i AR SEA AN NS (TR SULE 81 B LA I
U, KIRRE R, 2 FEUKFE T eDNA |y
LSRRI, A AN AR R, B X ¥ e 3t 3 Y VL
IR, BRI EAR PR 75 2 gy,
A5 T eDNA HOR, LT 4 FifLi20E
RS TR i 7 7 25 B[R] B 205 X eDNA $2 U
s, S TS T RITKEEL B Tk, 207
TR % VL it S8V 9 B A VYL K 43 A1 2R A7 M

EE&WE: LA RKILILKEFIHORMR 2016-36 5); HEK =B 2058 B £ A B IL 55 2% 35 H (2017HY-XKQ0201); &
S 1) R 3LE DXH B IR S AR R L W e A A BRI (FO2 T VLARY XVL IR A K9 55).
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ALV R A K A R W i DR AP S A 0 B BOR
SHFo

1 #R5EFZE

1.1 kKEERE

TE5 MG & BB Bl s, R JZ K A
KA 0.3~0.6 m)REEKME, E T2 1 L
AT BT PO, SRAESSEM TR 248 10%1E
OB A BN B, JOmE K o It T8, SR A B
W TR, BREEERY R s R
P UE A LA E T 32 6 ] S 40 2 4l g o D R
BT 95% ) 2 mL EP 45+, fR1E7E—20C
Ei DNA %%BX[IS—M]O

TRAF D8 B T4 J5 89 %, i OMEGA
3 F) ) Water DNA Kit $2HU DNA, $#2HGdfEH 90°C
IR FEXMERS AN, 55 A 50 pL Elution Buffer
VERE, $EE eDNA FESIRIE, B T-20CHR %
A7
1.2 L&t
1.2.1 MFFLZTERE eDNA FRENEILLEE  /KEER
AR A T VLIRS H AR OR3P T i K B (32011~
32°13'N, 119°36'~119°39'E) . {447 [X K- B AT i iH,
WA ANEE D, KT YRR AL, AR,
SRR K AR SN B R R BT, 2T
HINBL R 2K A BORR TV T RS 3™,

FEVTAR IRk E(32°11751.30"N, 119°37'13.31"E)
KIETHEFG ), AEQ ). £F1 )3 4%
TTHIKHRE o ABEKAE ST M FHFLAE S 10 pm., 5 pm,
1 um, 0.45 pm MYJE e JEME(E AR 47 mm)fhdE 1 L,
MAHRE 6 NER,

1.2.2 KiIIAEEEARMOER ERTRILE
T VA0 VT 95 BE T A SRR B W I 2] A YT K B4 7K B
X A (32°14'54.96"N, 119°31'02.81"E) 5 Y 4
(32°16'12.35"N, 119°41'53.57"E). ¥ R4 31K
B AL 43 e 3] % 78 (20 °C ) B 9 (4 C) 2 14 F 42
fEo BAMEE AR ERAE IS5 6. 24, 48, 72,
144 216, 312 /I, S35l 5 pm FLAR I JE EDE
JE(EAR 47 mm)fligE 1 L, HAEEANEE G,
1.2.3 eDNA BAREEFEHELE FlEHx
1 A N I B A8 B Y B AR U (31°46'17.48"N,
118°28'10.92"E) & 52 B A KUPG V07K J(31°40753.56"N,
121°11'19.47"E), % 30 km Zo A7 VBN Pk ik —A
RO 5, ARG . kg SRR B SO K VYT B B A
IR B R A B A XL 38 11 BE AL o BEALL oA R
£ 200~500 m, ETCASkEL T, VLI A M
AOLAT, FAE—E e as, A KILILIKA
FER KRS R ERT 15 ANMEIE (R 1), Horp
S4. S7. S8, S9. S14 WA KITITAK, Hit
BOLH B BCRED, A 10 AT ST, S2,

S3. S5, S6. S10, S11, S12, S13., S15 NEEMRIH.

F1 iEGFEHFXSHEXCTIIR eDNA 2 BRAY $200 B SR8 it

Tab. 1 Design of the trial for the effect of storage condition and time on eDNA concentration of
Neophocaena phocaenoides asaeorientalis
n=6; x+SD
KR e SLA® TEIK AR TR, RN .
7&*32“»\ ' ftAr A1 kAR ABUL FR-AF I} ] /h storage time
sampling station storage condition ~ volume of water sample processed

X 4 1 6 24 48 72 144 216 312

X 20 1 6 24 48 72 144 216 312

Y 4 1 6 24 48 72 144 216 312

Y 20 1 6 24 48 72 144 216 312

RAE 5 S BV KRR g AL B o Ay B 1k R R
Ve vb I FE PR, O FH B b A g ue Y, Ak
G E R0, 5 pm FLARAYJE R UE IR (B
47 mm)filE 1 LOKEE, HHKE 6 MEHE . TA
Rl 3 1 ANRL 1T L& B K g REAS i B %

MR, SRS — AT . s . RISk B AR %

A 32 B35 g R ARG I R B B A, R

AT L

1.3 5|t 5% KXEE PCR
RER VLI IR LR 1A D-loop X IlHE A 751,
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Fig. 1 Location of sampling sites
ffi ] Primer premier 6.0 A TRESMES I MR 19 7 DBREE, HIFEDSOLRE & PCR ARifEHTZ

YFPDloop F: 5'-TATGTCCACTAGCCCTTCATA-
ACCATTA-3"; YFPDLoop R: 5-AGATCATTAT-
TTAGCTACCCCCACAAGC-3', ¥ 14 Bt K i N
102 bp. 5140 75 M AR A D REH 0 7 PR
= 52 o

ffi ] SYBR®™ Premix Ex Taq™ Il iX7 &
(TaKaRa)#1779% 627 PCR, 20 pL Wik ZR £
%: 10 uL SYBR" Premix Ex Taq™ 1I, 2 uL DNA
B AIIE S 514945 0.8 uLo KW 244U R : 95°C i
Pk 3 min; 45 MEAR AL 95 CAEE 105, 60°CilR
K 20 s, B> DNA HESLIE 3 N ER, IR
ddH20 AR AR 14 BA P et BE RN LA JSORE A AR AR (1) BH P
IR, ApE 3 AER

RO 285 SR P X B A e 0 AR
R, 3 ANEEABA Y 4G &R ix A5 T
H#A%x eDNA; 3 ANE & H 2 ASToP 18 ih 2k oo i i
2R R BRI, DU R o EL B R A T 98 E & PCR; 2
B 2 AU G A1 B R S PR R
FHIA], DR BHIZRE S A AE TV IK eDNA
1.4 TEHREE PCRIREMZLHIET

PRI B2 TR 7K WK B R G AR PR3 X UYL
JAT Hb R BE B9 1LY DNA, i YFPMCR 5%
(YFPMCR F: 5-AAGCTGGAATTCTTTATAAAC-
TACTC-3'"; YEPMCR R: 5'-AACTATCTGTATGAT-
TTCATTATGGG-3")4 M Rifk DLoop X3k, %
TR, WKFRBORL, JE 10'~107 copies/uL

1.5 HiEsbE

TKEEH R ITIT K eDNA ¥ B e bR i k3155,
DL {H 45 HE 22 (x£SD) copies/L 7~ o K 430t
KH SPSS 19.0 #f4, SeiATRIE 25 04 (levene
test), FFIHEATHLRE 2250 H1 (one-way ANOVA),
TRAFEAE AT S 50 19 B0 56 R FOSURL 26 25 43 BT (two-
way ANOVA), # i IR 1% K H Greenhouse-
Geisser ¢ 1FP, FESR AR 27 22071 Duncan
Z WK . P<0.05 A A 2% 5+, P<0.01
VNSEER T S

2 BRI

2.1 FRERMZESIME
WRPEARE BRI BE 59738 CrfE, 1A
Y YFPDloop ¥ Matrifith£kly y=-3.41x+39.30,
R*>0.99(y J9 5 PCR KM AU REA Cr{f, x JREA
VTR eDNA $5 DBV EL(E), PCR T H4%0R
4 0.96 (1 2),
22 AEFLEFIEEI=ZKEE eDNA REA N
A 0.45 pm FLARIEBEIHUE 1 L ZAKEE Y B 7]
49(85.5+25.5) min, 1 pum FLAR UE Al 8 sf 18]
(42.8+14.2) min, 5 wm FLARUERRAH IR T ] (14.3+
5.2) min, 10 pm FLARUERARIERT ] 4 (7.6+3.3) min,
T JE IR Y DNA $2 B0 2 B0 IR 28504 %’z‘ﬁz
I EA 7 2255 (P=0.09), UL 2] 555 8, F
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Fig. 2 Standard curve of mitochondria of Neophocaena
phocaenoides asaeorientalis
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i 0.45 pm FLAAJEMEIREL eDNA HIRE e,
HEF FF LAFKBETINANEKITITIK eDNA
S H Uk B 43 91 R (21944+2538) copies/L . (7221+
1209) copies/L . (14284+2170) copies/L. f# FH 1 um

021 2 spring

KITIT R eDNAFIXT ¥ BE/%
the relative concentration of YFP eDNA
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B IEFL4%/um filter nominal pore size

5 pum. 10 pm LR UE B UE 2 K5 0.45 pm
FLAR U8 R A 25 SR LU B 430 0.958. 0.904 .
0.820; FHZ=/KAEM LLAE 43514 0.904,0.688 . 0.555;
AT KRE FLAE 435 4 0.857. 0.571, 0.500,
KR E o R R LA K ITIT K eDNA
W L S AL R/NEATIE - &3 A (B 5). LA
Rl 2 e R R X T H KR, 4
FLAR DB IS UE SR B eDNA V- Yuk B 2 8] )6 B 3%
E 7 (P>0.05); X TAZFKFE, 0.45 um JERES 1
pm VEME, 5 pm BB 5 10 pm 8 (]38 A5
E I B E 22 (P>0.05), 11 pmJERR S 5 pm &
A I 21 i eDNA -3 4k B A A il 35 22 57 (P<
0.01); FHFKEEM 2554 FTRAEMFE

<
Z ' .

\0%10 . £ .

SE T :

4 - 3 :

%5 08 .

2 :

< .8

< g 06f

2%

g 041

Jdg

H 2 o2t

RV EZ summer
8 0 1 1
g 5 10

B #2/um filter nominal pore size

<
Z
-
N 1.0} s
= & '
=49
= o 08 ,
= g ‘
5
O
5
g g 04l — & summer
g § —— %2 spring
5 021
W = — R winter
-
o 0 1 1
0 5 10

BB MEFLA%/um filter nominal pore size

K3 FE. HFEMETKERILILIK eDNA fli 825 R B I8 AL AR 1942 fh i

Fig. 3 The relationship between filter pore sizes and the Neophocaena phocaenoides asaeorientalis (YFP)
eDNA yield of samples in spring, summer and winter

2.3 fEEFEARSHEXFKEE eDNA ZEE 2 0E
THE T R AR A P PR KT R, X
R143%, Y 1509 ko BURA R Iy 2255
1EZ53A5 (P =0.20),
X RN 28 SR 2R Mt it e 1 kOB AR

[x2(12):106.84, P<0.01], ¥ Greenhouse-Geisser
K IE (6=0.32)  fiif7 25445 i) [R] 22 (8] 19 28 BLAE 5%
i 5 3 [P<0.05, 5=0.27]c X FARMEFITR, K
TLILIK eDNA WREETEDRAE 6 h Fl 24 h L 2% H
(P>0.05), H7E{#4F 48 h. 72 h, 144 h. 216 h.
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312 h A 135 22 5 (P<0.05) o U A7 I 18] S TR0,
OIATAS A AR AT 4L [P<0.01, 77=0.70], = iR 1RAT7
H[P<0.01, 7p=0.84]F KITITIK eDNA WREHSH
WEER ., MTREEEM, (/-7 48 h 5, WER
ETFE(P>0.05); X F=ERAEMS, A7 6 h 5, K
TLVLHK eDNA W 82 T, 24 h JFIRIEA T
2 40(P>0.05, & 4a).

YR 4 R [(10)=37.88, P<0.011W 717
T Greenhouse-Geisser % 1F(e=0.55), f&frsci4bS
S [ 22 8] 1) 32 AR R i A i 3 [P<0.01, 5=

a

108 n=6;x=SD

i

» RIRIRAT refrigerated
—— FIR{FFF room temperature

10°
10*

103

102 1 1 1 1 1 1
6 24 48 72 144 216 312
FRAFH} 8] /h storage time

KITIT FReDNAF- 234 BE /(copy/L)
mean YFP eDNA concentration

KAITIT e DNASE 234 BE /(copy/L)

0.46], VLYK eDNA W ETEAEAE 6 h(P>0.05)F1
144 h(P>0.05)JC . % 22 7, TEIRTF 24 h. 48 h,
72 h, 216 h AR 2R (P<0.01), LIEAFEF(H]
R, AT AT 4L(P<0.01, 77=0.84),
FIRAFHL(P<0.01, 7;=0.76) T KITIT K eDNA
WA B35 25 5 . X RmRE S, PRYF 24 h )5,
KATITIK eDNA ¥ B 5 2% T B (P<0.01); XF T
AR, TRAF 6 h)a, KILVLIK eDNA WK 2
Z T FE(P<0.01), 72 h 1 144 h Bk BAK, (B
12 B2 54 B3 (P>0.05, & 4b),

o b
% 106 - = WRHBURSF refrigerated
g n=6;x+SD  _, sxiE{87¢ room temperature
15 b
Q 5 a b
§ N A 3 T £ c
< 10¢ B c
(a)]
D 13 BC I
E 10 c c
P . . . . . .
g 10 1 2 3 4 7 10 14
" PRAEIT ]/ storage time

K4 PR 25 A T ACTITIIK eDNA G I ¥k 32 Bl I 1) 74 22 1 151
0. TRRER X: b, RBEAL Y. AR AIE T, BRA R IR 3R R IR 7 4L cDNA P AL
1322 5(P<0.05); NEFRAEARAAA, KEFR R4
Fig. 4 Changes in Neophocaena phocaenoides asaeorientalis (YFP) eDNA yield across time for
samples stored under two different conditions
a. Sampling station X; b. Sampling station Y. Under the same stored condition, different letters mean significant difference among
different storage time (P<0.05); lower-case letters refer to refrigerated groups, and capital letters refer to room temperature groups.

24 KILIIHEBEIIE&EN

SIS VTR 5 A ARG I 05 G 0 245 SR 410 2
PHPE . 10 ANEERUS A 3 ANk g 5L v, 4
Bk S2. S3. S12 (% 2),

IS A9 KRE DNA MR E 5 MES T
KUV g TG, iRl A gl y=
7826-5588x + 1171x* (& 5), @ il& Mgt 3
APPSR A S2. S3. S12 R VT IT KB 73 5
K 5.7+1.2, 4.3+0.4, 8.8+1.7 (95% E{Z X [H]).,

3.1 JBIRFLEEXT eDNA REZI R K # 0

KA AR TR T, FFAWE & A A
Bt A% (5 200 40 i A1 2UR B Fo, AR BE A
M. RS HEM AR S s g i 4 4k
AJKHREEIHE HAAM S 1 mm B9 KBk, 7E/KIRAE

FF TG R ULk 3 /T 100 um 150k 20,
T 5% 2 38 U R/ NFLAR B DB (0.22~1 pm)
g KR R 5 K PR b B S5 /KRR ) DNAPT2,
(X F VM AR, 1 pm FLAR D8 £ gl
WOHE, 1 L /KEEFE 4l JE 40~60 min.Robson 2>
FEWCHHR Y B2 R KRR T IS U8 (10 pm
520 pm JEAK), PR 3 pm 38R IR EEEL, AT LA
AR R BRE ], TR B BRI 2% A &, $E R
R, (AR Ik 5 i s e, A
R ZZYm T g, REREALRE
5um, FBHEEMEKESR 1L, fEbEse oK
FEALTE, H BRI EHCVIVLIK eDNA, KA
eDNA Y R A 2 22 215 R s . 42K
A RTF 5 um PRLAY eDNA [ 0.45 um 78 P4
eDNA 1 57%, TEZEAKEDEE 90%, X5
Turner ZFCYRIFST 45 AR, RN T # /N



5514

SR M BE DNA FE RV W A il vz 129

F2 BWNEKIIIE eDNA &R
Tab. 2 Detection results of Neophocaena phocaenoides asaeorientalis eDNA concentration in various sampling stations

Kol S (7T k2558 detection result eDNA -1

sampling TR B W35 Bt PCR 45 5t KR R ] 22 R e B /(copies/L)

station number of YFP results of real-time PCR detection result of sampling water ~ mean eDNA concentration
S1 0 0/3;0/3;0/3;0/3;0/3;0/3 0/6 -
S2 0 3/3;3/3;3/3;3/3;3/3;3/3 6/6 14996+8916
S3 0 3/3;3/3;3/3;2/3;2/3;2/3 6/6 5194+1178
S4 2 3/3;2/3;3/3;0/3;2/3;0/3 4/6 2820£1023
S5 0 0/3;0/3;0/3,0/3;0/3;0/3 0/6 -
S6 0 0/3;0/3;0/3;0/3;0/3;0/3 0/6 -
S7 8 3/3;3/3;3/3;3/3;3/3;3/3 6/6 35588+7662
S8 3 2/3;3/3;3/3;3/3;3/3;0/3 5/6 3027+1763
S9 2 2/3;0/3;3/3;3/3;0/3;3/3 4/6 1105+949
S10 0 0/3;0/3;0/3;0/3;0/3;0/3 0/6 -
S11 0 0/3;0/3;0/3;0/3;0/3;0/3 0/6 -
S12 0 3/3;3/3;3/3;3/3;3/3;3/3 6/6 51365+23047
S13 0 0/3;0/3;0/3;0/3;0/3;0/3 0/6 -
S14 7 3/3;3/3;3/3;3/3;2/3;3/3 6/6 1194045490
S15 0 0/3,0/3;0/3,0/3;0/3,0/3 0/6 -

T = FORARAKG Y 0/3, 2/3, 3/3 R =T Tl BB MY HE i 2 5
Note: “~” represents undetected; 0/3, 2/3, 3/3 represent the number of positive results in three replicates.

2.0x10°

+  JKFEeDNAYKE /
5 eDNA concentration of samples S
7/

\E.E 1.5x10°F — #l&Hh<k b4
é E fitting curve $
B § x| - 9SRERXME i’
% g 95% confidence intervale

o
Z <
T Z 5.0x10°F
g 5
P Ay
B o e

5.0X104 1 1 1 1 1 1 1 1 1

01 2 3 4 5 6 7 8 910111213 14
KITITBRE & number of YFP

5 VLVLAK eDNA # B2 5 TTIRECR 6 &
Fig. 5 The relationship between numbers and eDNA yield of
Neophocaena phocaenoides asaeorientalis (YFP)

ORI 3 i 5 Hrh e DNA BRI T &=
ZEAKAE, AR5 o 8 AR ATS AT AAS: 30 458 1 1 3K
3.2 KEEMEFEAEMEEX eDNA BESIEM
Al

IKFEHY eDNA 2385 (3l 2E By 1) I 471 i % fie,
it A7 T 8 DU I 5 e 2 e i 0 ) OGS R 32 . BURE S
24 h N/KHE eDNA W22 AR 2%, BRIHORE K

SEHRE | HECE | B A B Ry S ]
0o T Z 5 RIS T ORAF 18 7K A v o 4 B
F LT = 1Y eDNA; RAEORAF 48 h J5, eDNA [
fiff AR E G, VR SR TR, &S TE312h
P REAR B I (B DA o BRI, YR VIK A fiE
SERPARBE, TRV AR AE T EIARAE 48 h, {HA
HEIARAE o AKFERAESE 5 A0 FEE eDNA HAR )Y
T AR IREL N+ SCHE R B B, #2 W&5
W] eDNA FY3KHL, Hinlo 8"l i K BE AR AT 11
WEE s ALY 458, (B IR Rl 23 12 A
eDNA WREE, XM KA A Y r A R 5249
A R 25 T SE 50 % FR A T IR AT K FETE
PRAF 28 d ATy nl R 2 8k (Misgurnus  anguilli-
caudatus) eDNA. X027 H T ORAFKEE H &
PIREE, MUEWRERA AR . pH, SGIRERE | 2k
e A 2 R A eDNA 1R, M
11T 5 BOKERAT A A [) 25 507
3.3 eDNA Ky B Th %

TE eDNA HARMY N I, 1™ 2 il o %
i, TS e, o A 5 1 BE 1 5 1 B 1 4 2R X
= IR Rl EEE P 1T WA I R 1l Py o, 9o
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i PCR 3ot A& FR 2503 i I R BE o RBP4 il
HAr4: 4 DNA 76 5 eDNA W &8 /b, i Ak
H#¥x DNA Fi1dE DNA #2187 i9 PCR il
Y1, I AR IR 1S o AR FE R A2 o) A, 75 222 3k
Bolggs, XFBEAS HEATIH BE AT, 3G ks i B 44
IKEE T BR, o] DA RCHERR SR AE . i PRAFE T
PRSI R A o B eDNA H AR 194 B BE 43 e AE
AR S 2 N PEAT, AT LLEESR S 55, BBk
I H b A % R R I 2 BT R BN R
SERIR %, 3] eDNA TE/K IR A9 4345 3 A 1
5], BBEFORSME, %5 Eichmiller 25PN aF5E
fRABAHE o R O IEAS I 9 BY D) 6N A] S, 2
TGN i A T AR, 9 AN 8 K RE b BE
PRARER S A FE i eDNA MR FEAS K TFAG I B e {1
W EL
3.4 eDNA AR EKITIIHEAR
KT B R R shy, %1 H kA
REPE S AR S, E LA LR Y B R R AT RR I
PREE, LSRRy R sz B R, K
VLB 25 ) W, VYT B 43 A 2 40 1L XE LA
AR, R LT K T e e 6, SRR
B R WIS R R R . AHIESE R R 45
WK, SR KITIT K L Ik B, BIRER:
M3 H eDNA, 78 A L F] 1) /K S5kt B A HY
KITITHK eDNA MAFTE, X R BHIZH A AT R HF
F VTV 37 37K K VT VTR 09 43 A7 V8 25 55 006 5 4
W i 2 ORI 3] K S8k mp R YT R 1 G
HOKEEP R ITIT K eDNA VR EE L B 4 im, x %
P & 2 AAEAE B R R IE A O &R, il i
K 7K B8 P VT YT R eDNA ¥ 5 1T L) i 7K del
H A5 A= YA A e 1 = AR, ZEAETT AR X Wi
KA E KR KITITIK eDNA WE & m T
K% N NEZ eDNA HA T 1 i d R, 5
PRIV IR S . B . PE4h S84 T TEG
BR, S HEERE £ K eDNA, R ILE TS &
i eDNA $2 A XK T3k i KTV E KA 745 A
JE4F . Takahara %5P7[ERERF ST & BLER (Cyprinus
carpio) 1A= FRIE 4 2 10 B 490 B8 52 31 FR85% W 3 B
R DNA SR, 55 eDNA S
A Ak ELAT 50 1 B AN A D e KR

AIGEREYAZE, KEEH eDNA WREERAR, Kk n]
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The application of environmental DNA in the monitoring of the Yangtze
finless porpoise, Neophocaena phocaenoides asaeorientalis

WU Yunshengl, TANG Yongkaiz, LI Jianlinz, LIU Kaiz, LI Hongxiaz, WANG Qinl, YU Juhua® 2, XU Pao"?

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214128, China;
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Abstract: The Yangtze finless porpoise, Neophocaena phocaenoides asaeorientalis (YFP) is the flagship of
aquatic protection species in the Yangtze River in China. The number of Yangtze finless porpoises is continuously
decreasing because their living conditions are affected by human factors. Determining the distribution of the
finless porpoises is necessary to protect them; however, surveys all along the Yangtze River are time-consuming
and expensive. Environmental DNA (eDNA) technology used for the detection of organisms is economical, effi-
cient, accurate, sensitive, and non-invasive and can narrow the scope of investigation, which allows limited con-
servation funds to be used more efficiently. It has already been applied to detect and estimate the distribution of
endangered or invasive aquatic species. Environmental DNA technology often deals with a small amount of de-
graded and short DNA fragments, which implies that maximizing the eDNA yield is required to improve the accu-
rate detection of the target organism from turbid stream systems. In this study, we compared the effects of four
different pore-sized filters (10 pm, 5 pm, 1 pm, 0.45 pm) on the filtration time of eDNA during its extraction from
stream water. Also, we compared the eDNA yield from water samples stored under two different conditions (room
temperature 20°C, refrigerated 4°C) over a 14 day period. Results showed that the target eDNA was detected from
the four different pore-sized filters; however, the filtration time was negatively correlated with the pore sizes of
the filters. Considering the filtration time, the combination of a large pore-sized filter (5 um) and a high volume of
water (1 L) from the samples is a good choice to extract eDNA from the Yangtze River. Different storage methods
and times significantly affected the eDNA yield. Thus, our results also support the recommendation that the water
samples from the Yangtze River should be filtered within 6 hours of collection at room temperature or be stored at
4°C for a short period of time (i.e., 48 hours). The eDNA concentration in the water samples dropped below the
threshold for detection when they were stored at room temperature for 10 days or at 4°C for 14 days; thus, the
eDNA in the water samples is not suited for long-term preservation. Compared with traditional field investigations,
the eDNA survey exhibited a 100% detection rate from the Yangtze river in the Jiangsu Province where the finless
porpoise has emerged. Three positive results were also detected from 10 survey points where the finless porpoise
has not yet been observed. The fitted curve between the number of finless porpoises and the eDNA yield was built
to estimate the biomass of the porpoises within an area of water. Although eDNA production and degradation is
affected by many environmental factors such as temperature, pH, and microbial communities, the technology was
still more sensitive than traditional field investigations for the detection of the Yangtze finless porpoise in the
Yangtze River.

Key words: Neophocaena phocaenoides asaeorientalis; environmental DNA; detection technology; distribution;
biomass estimation
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