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Y2 E MY Ficetola Z5U'F F] eDNA 15 B0 #r
BRI AR P B A i A AE TR, BN S eDNA
HUWHTFAREAY WM FJE, eDNA 8RR A
TR HE Sh W R B O s A AT, SEEL T XK AR
YIRS, . B 201045 LIk, Ffi# qPCR Fll DNA
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W T 2R RIRA R NG R, MigTH
b PR BEAE N, RN B R, SOl IR
eI G P ) B T B O DA R — b 5 AR TR
WREDRY YR DNA B& &, A8 TEE R
R 1) P 3 — I 3 R — W b A R R (5 Y,
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DIRUIAE S ok B 3N (37°307E . 119°20"N)AE
ARRVE AR LR, AR R, A YK
P rtr, WEIREmE, IRAF T -80°CukAs L& . 5%
B R B A AT A 0~1 cm, 7~8 cm, 8~9 cm,
9~10 cm, 10~11 cm, 13~14 cm, 22~24 cm. &F—IRE
DU TE BEAT eDNA B, B 5 AN B RN I H
SR VR AR S TR Y H A 2 Sk 35 3E AN 5] Hh 2
& eDNA & a2 7t
1.2 RB7ik
1.2.1 ZJLALZ DNA f13R5E DNA RES &0

0.5 cm x 0.5 cm x 0.5 cm(2 0.5 g) K/ =%
TN, TIRE, A 550 pL DNA 2k
(0.5 mol/L Tris-HCI, 0.1 mol/L EDTA, 5 mol/L NaCl,
10% SDS, 1 g RNA fif§), 1215, A 20 uL K,
BT 56’ C/RMBHTTIKIEE 2~3 h BEWEM, RA
AR -AATHEBOE R I = Yo B B 41 DNA. J3 31
0.5 g AR Z VR EE DT AL (S DN EE AR, KA
Fast DNA Spin Kit for Soil i & # BT YR
DNA, T 60 uL g2 mi . F NANODrop 2000
R TR = et TAE LN 4140 DNA Al
LB RE 5 DNA MREE, 20 CLRA74H o
1.2.2 ¥3& PCR 5 qPCR ¥

PCR §"#4 5[4 K COI 3 [H 38 PCR 51 ¥ F
F|(COIL1490, COIH2198)12*» 1y 14 = it 7% COl
FR, LLfATP ) — 8k, R Primer 5.0 %11
=P TR S qPCR 514 COI-qPCR for HI
COI-qPCR rev fIF COI J&H 122 #4341, F Primer
5.0 %it5% COI-NE for Ml COI-NE rev, ¥ 45 5E
COI LK B, 1AM qPCR FrifEfh £k (3R 1),
B A T AR TR (M)A R 7 A .

GBS I FN (7 1) 5'—3") PCR "4 /bp S8
COIL1490 GGTCAACAAATCATAAAGATATTGG 38l PCR
COI H2198 TAAACTTCAGGGTGACCAAAAAATCA 73 3l PCR
COI-qPCR for GGGAGCAGTCTTTGGCATCT qPCR
COI-gPCR rev GCCTCAGGTAGTATAAGCGTCT 1% qPCR
COI-NE for TCGTGCTGAATTAGGACAACC P AR
COI-NE rev AAGGAGAGAATATAACAGGCCGAC h Fim AR
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PCR 4 1A R N 54 PCR 4 41ROk 25 L,
VRIS 12.5 uL 2xGC buffer I, 4 uL dNTP Mixture
(2.5 mmol/L), 0.25 uL TaKaRa LA Taq (5 U/uL), 1 pL £
Fx DNA, 5184 1 pL(10 mmol/L), Jor 45 T /KAM%
% 25 uL.PCR #3475 A: (1)95°C 5 min; (2)95°C 50,
52°C 455,72°C 1 min, 35 MEFR; (3)72°C 10 min,

qPCR ¥ 8GR R K i 454 (di 5 H BRAE R
ALE)EBRAFI TB Green Premix Ex Taq™ II (Tli
RNaseH Plus) qPCR {7 & #17 qPCR ¥4 . Mgy br
HERTZE, LA COI-NE for Fll COI-NE rev N5 149, DL=Jttk
THRENLRL1Z] DNA SHEHRE T PCR ¥4, 155 COI 4
FEREA Fr B, alifb RIS AR AR T gPCR 473
Btz DNA DL 5 A5k EEHE TR EERRE, #F17 qPCR.qPCR
PHEAZR R 20 pL VAR R, R ALEE SYBR® Premix
ExTaq™ 10 uL, 0.4 uL |, FIF51#7(10 pmol/L), AR
2 uL, ROXII 0.4 uL, 7K 6.8 uL. ¥R R 3 ik
95 CHAENE 30 s; 95°CAFME 55, 57°CiB K 30 s, 72°C fiEfifi
32's, 40 MIEFR ., JUFRY) eDNA BN ZHRE, L2 uL
YERbit, RATARRIR S5 T3 . IR DNA 5

RS V1%L =

FrifEdhh DNA ¥ 3 &S,

PCR #3847 W) 1 1% B NEARt 358 e el Dk A, 5 K
/N TE B 1 25t Ak nl W s 36 A48 TAE ) TR (i) A
RELZA w00 7 o
1.2.3  COI K 75 text

F P AR 201 8 57 (= ek TR LA 4141
DNA F1 7 MUY eDNA) I #E NCBI Gene Bank
HEXT, B B 5 I 4 R 5 O =Ptk T8 COl 3L [,
FIH Clustal X 5 MEGA 7.0 8 He X 4% 6 51 B 3k 2
[i) Fi 22 S
1.2.4 qPCR 2#7

56, KM ABI 7500 Software [ 33155 &#E 5
(1 Ct fH(Ct {6 R B NS NI PG (E 5 BA R E
1 BB T 28 13 B AR R0, RIS, AR AR S s o 2
FEAL Y COT JE K (1348 bp) Ay DNA ¥, FIH T 5112
AT COT LK 148 UL, LUISEYY Ct (B A Ak
B, LA 1g(T2 1 COI K148 LB AL bR, 2l bnifE
Mgk, HUiRBY T Co ERAPRHEINL, 11555
DU COT HE 5 142 D%

6.02x10% x BEHUT F(g)

HER A FE x 660 (HHEE /K T, g/ molbp)

2 EREHM

21 ZARRTEAELZ DNA RRHRY
eDNA COI A A ¥ ¥4
#id NANODrop2000 # {23 66 A,
=R T KU RE i o DNA A S5 i e 4k
8376, 446.4 . 336, 174, 156, 267.6. 57.6. 92.4 ng/g,
DL =R T MR [F 2 UURY) eDNA i, R
FH3E %Y COI £ K547 (COIL1490, COIH2198)y 1
COI L[N, FEXFH 1 7=y AT B g W v Je R Tk 380
SEQL IR, R R K AT B S T B EL IS R R A5 2
KEEFE 700 bp A4 B A& (K 1), IE4 DNA
PIRT R 5 3 COT LK, I HLAS Sk BT
22 ARARRBHZHRRTE COl AR
3 pe st
FIR 1.2.3 J5 X0 el 45 59 77 31 (647 bp) i 47 4
Bro FEOVRILA B BT R, 4R 1 1) col ik
K A+T 85N 62.27%, G+C & &
37.73% ¥ HUBHIE S AR o 15 43 B 445 S i 7 i a3
Sl P AR EIE) COT FEMA 11 DMRAENL(E 2),
FHE 8 AFEAAL AL 2 AN EA A 2 A 1 AN A

Bl 1 COI [ PCR =4k i i vk 5]
Gel electrophoresis pattern of the COI gene PCR
products
M 7R D2000 plus DNA Ladder; 1 7R =JEte 7L A ZHZ
DNA; 2—8 433 AR Z TR DNACH I HZ 53512 0~1 em;
7~8 cm; 8~9 cm; 9~10 cm; 10~11 cm; 13~14 cm; 22~24 cm)

Fig. 1

5 NCBIEH JE i i = HEpR 78 COT LN 551l A HE 2,
FRIHA = TR T COI JENFE 574 fidfi A T 4
594 i 3 G-C Bl LA i 23 R B2 BT 2 B e DNA
Py COl JEHFHITE 134 (I A-G i,
10~11 cm FIFHEHUK) eDNA §7 1Y COT FE K F 51 18
276 ML T G-C Hidfe, SRS HTEE R UL 7 AL
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T AT SR BRI () eDNA ¥ 14753 Col £ 5
2020 AFHT BAER) =JER T8 COT JE [N 5 51 AH L
AL E] 99% L 12, WA LB b = ek Tk
Y a0 TR il (o

£2 TREHETIYH eDNA I 1#E47 COI EE R R i#E
—H S
Tab. 2 Genetic consistency analysis of the COI gene frag-
ments amplified from eDNA in different sediments

IR RS et A
Portunus tritomata  G-C(594) A-G(134) T(574)
0~1 cm - A-G(134) -
7~8 cm - A-G(134) -
8~9 cm - A-G(134) -
9~10 cm - A-G(134) -
10~11 cm G-C(276) A-G(134) -
13~14 cm - A-G(134) -
22~24 cm - A-G(134) -
E: 7 FORTIEAEAL, 155 AR R
1.000
' 0.100
g(
= 0010
0.001

1234567389101112131415161718192021222324

TR {E

2.3 qPCR ZE4#
2.3.1 ArfEfL

DL=PE R P NLA LR 4] DNA ARk, COI-
NE for fll COI-NE rev A 514, #6417 PCRY M4, k15
1348 bp K/NP COT JEH Fr Br, #3EH fr Br ki A74k
fLE, I NANODrop 2000 #4366
I T AR T RV O 20.8 ng/pL. B I% U TR B
B VE bR, IRt 1.2.4 AR5 col B
PE VLB BE)S, SR COI-qPCR 51#1%F, #E4T qPCR.
PHZERE 2 PR, FEFRECY I XA AR s ih
2 2 M B uE RO, BB A O Rl £k A
80~80.5C AL ¥4 th BLFRLIE, R THAY qPCR 7|4 %¢
SRR, RO AT

WAl qPCR WSS, =Pt 188 COL JER A bRt ih
LME 3 PR, ZIM&IE A ¥Y=10.183-0.265 5X,
R*=0.992 3, £ Ct{H5 COT HPH P2 U1 B xR ] 4
PR AF A ZPESC R, 14 FE R AT I e R v = ek 1
MR 2 DNA &

Pl 2 COT J PR3 il 24 1K DR324

Fig. 2 COI gene amplification curve and dissolution curve
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Fig. 3 Standard curve for the COI gene copy number
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Bty 340 Ct {H, FIHPRHEMZE, A FEDIRY
= ER T COT PR 1+ DLk, dET R A543 5o it
B col JEH 48 DL 4). 25 R 8K, 0~1 cm,
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Fig. 4 Relationship between stratigraphic depth and COI
gene copy number
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eDNA JEAEWIARL R AL DNA, FkE
YR, HAZ MR R & K2
TR eDNA AN R, — Bk AKIRE 2
Pl RS2 R Al S AR HJE eDNA [
VI RS2 )R DNA GBS [R] A= ) e 455 2 1sf 309 PN
RUTIR &, AR, IR eDNA FFRBURCRE — B & IH
PERHIF B B —N 08 B, LB eDNA 142
HUAT SDS #2507k . midhih . BOm K k. XA E
A5 KRBT LAy A, R L 4R B A ) 22 4 B
TP RIS A IR R R O ] b J2A R B T
B eDNA, 38751 eDNA & 7K, BRIk 4SS
ALh R PCR 4734 J5 J0 4% sl SRy SR s HLA 2% Fldte
W, ULEBHERIY) eDNA Fiit4e 2, vhg 5 TR b
B A TR . eDNA $EEBGR 7 8 2L A W A 3k 1
PCR i F2A P, a7 £ 12k A 3 - b g PR 2% )
AAHFEK ] MP BIO A H] & ) Fast DNA Spin Kit
for Soil IlF &KUY AT eDNA PR $LH, 7E
BCHEI 1E) A R B eDNA HL 3k PCR 41001 70 25 (14
T, e HL KSR R PCR P31 5 471 35 i 5. W
2. R, iR eDNA 4RBUA & ME, 7E4R
eDNA HE i}, R Rl—F H L s R, KK
T HEE eDNA $REURCRMUERR 2. 76 LU 1T
e, WM ISR B TR YY) eDNA ¥ 1) 5 42 1,
AT T B 5 B

TEFREUE T Y eDNA J5, ASHFSY AL MR,
K H =P PR R E CcOoT R M54 COI-qPCR
for Fll COI-qPCR rev #£4T PCR ¥4, 25590 i

PCR FiA, W] Ak A A 3 J2 R BE VAR b = JEH T
% COl LM+ N, S5 TR R ZARAR
T 52 8 SR 3 AL AR SL I 7~8 em ORI R AEAT:
257 2013 4, M\ DNA #5 D15 AN R Z TR BE 9 OC
AATH, AT HALM)Z, 8~9 cm FTX Y 2012 4
e FEXE L) DNA 5 D188 %, 13~14 cm fribiy
2007 4F 25 47 T %1% 1) DNA $2 DU /D, Ho Ay 2 R
JE B AFAR Y DNA $8 DUBCR SO [R), gl 32t
Wl A8 2 1T R Dok = Pe iR 7 & = 5 A e o, 2
0~1 cm FITAb A4 1 JZ 3545 1) DNA #5 D188 /b, [R50
] = et 78 O ] BRAE AR, iX — R B, BRI A AL
M W = PE R T AR AN TR 2 AR B B R, R
VEMN = PR T8 [ 4R 0% R o A9 728 Ak K b o 2 A
BLSR

ZE LTI, ASHIESE L) AN [ b 2 AR g v
IEL & =Pt TR SL N ZE N Y eDNA, FIH qPCR
FARK VIR eDNA i) =JEH 8 COT LN
DUEL, ol FFIPAL =M TR Wi i . eDNA &5
A R A0 B A LA 28 3t BT ] ) HE A% I A 3R 88 v v
TR FREZ, S BRI A 254 R A T i AR
F-Bt, {0 eDNA HARMJSBREAE 55 . DNA
(REARE . PCR A1 350 LA S B P22 N 58 48 S 4 AR M )
A, AnferiE o S g E R LAk, $E T eDNA HARZETTAl
A W) o O R B TR PR R R, AT T 5% A ke 1)

7] 78
S ik
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Abstract: This study aimed to establish a rapid method to assess the Portunus trituberculatus resource by analyzing
sedimentary environmental DNA (eDNA). Samples were collected at different sediment depths (0~24 cm, 7 depths)
from the same location (37°30” E, 119°20"” N) in Laizhou Bay using a column mud collector. The eDNA samples
extracted from the ocean sediments served as the template to amplify the cytochrome ¢ oxidase subunit 1 (COI)
gene by polymerase chain reaction (PCR) and quantitative PCR (qPCR) using universal and specific primers for the
P. trituberculatus COI gene. The amplified products were used to assess the P. trituberculatus resource in Laizhou
Bay. The results showed that the 700 bp COI gene fragments were amplified from all extracted eDNA, indicating
the presence of P. trituberculatus in the years represented by the sediments at different depths. Genetic consistency
was analyzed by Clustal X and MEGA 7.0 software, and 11 variable sites, including 8 conversion sites, 2 inversion
sites, and 1 insertion site, were found for the COI gene at the different depths, suggesting high homology of P.
trituberculatus in the years represented by the 7 sediments. The qPCR results showed that the P. trituberculatus COI
gene copy number at 89 cm of soil depth was higher than that at the other depths, suggesting that the P.
trituberculatus resource was richer in the years represented by the 8~9 cm depth than the other years. Using

sedimentary eDNA saved time and space when assessing the P. trituberculatus resource in Laizhou Bay.
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