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Abstract Protists are small, sensitive to pollutants and with rapid reproduction, which can be used to indicate the
status of sediment pollution. The traditional morphology-based monitoring of protist is difficult to quickly and ac-
curately reflect the community composition and species diversity of protist in sediments, which seriously restricts its
application in bioassessment. Here the community structure and temporal and spatial differences of sediment protist
community in Tai Lake Basin were analyzed by the environmental DNA metabarcoding and the eukaryotic 18S

rRNA gene fragment. The protist indexes that can be used for sediment bioassessment in Tai Lake Basin were
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screened, and the water ecological assessment method based on protist was established. The results show that there

are 2 468 OTU taxons in the protobiotic community detected by environmental DNA technology in the sediments

of Tai Lake Basin, belonging to 13 phyla and 44 classes. The OTU in at least two parallel samples accounts for

84.25% of the total OTU. There is a significant difference in the composition of protobiotic community between

spring (March) and autumn (August), At present, the integrity of protist community in Tai Lake Basin is at the sub-

health and general level.

Keywords: eDNA metabarcoding; protist; ecological health assessment; monitoring technology
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Table 1 Taxa annotation table
7 ] i
Kingdom Phylum Class
Apicomplexa
Armophorea
Ciliophora-6
Ciliophora-8
Colpodea
FEHN Heterotrichea
LM TAE ] Apicomplexa #%5% 5549 Karyorelictea
Alveolata £FE ("] Ciliophora Litostomatea
Nassophorea
FEIELR Oligohymenophorea
LR Phyllopharyngea
Plagiopylea
IEES Prostomatea
JiEE 49 Spirotrichea
] Dinophyceae
#17 Dinophyta
P Y FH 2 Syndiniales
Perkinsea
Perkinsida
Breviatea
A U] Archamoebea
Breviatea RN Mycetozoa-Myxogastrea
.. HMERET Conosa MEET] Variosea
A ] ) N
Discosea-Flabellinia
Amoebozoa . R
A% 2T Lobosa Discosea-Longamoebia
Lobosa
Lobosa-G1
ARTE B4 Tubulinea
\ Apusomonadidae_
TeARHI]  Apusomonadidae
Group-1
Apusozoa Hilomonadea
Planomonadida
R HL ] Euglenozoa
R " ) )
#IEI 5 Discoba BFE] Heterolobosea
Excavata ‘
A% 1 Jakobida
s Parabasalia
JAi#IT Metamonada _
R AL Preaxostyla
Endomyxa

A LA

Rhizaria

2 JE W] Cercozoa

Endomyxa-Phytomyxea
Filosa
Filosa-Granofilosea
Filosa-Imbricatea
Filosa-Sarcomonadea
Filosa-Thecofilosea
Novel-Clade
Globothalamea

A fLH] Foraminifera

Monothalamids

A2

A3
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Fig. 3 Schematic diagram of method repeatability study
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Note: Al ~ A3 represent three parallel samples of the same samples.
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Table 2

Index screening table

AR

Index name

HEZERG H)

Difference of index (March)

RE2ERE H)

Difference of index (August)

FH ¥ Richness
AR5 4L Shannon
HL)JE Pielou
3879 Richness of Dinophyta
317 4¢F5 %8 Shannon index of Dinophyta
FAE 71351 B Pielou of Dinophyta
FH & TAEXT 32 Relative abundance of Dinophyta
£FE M FEFE Richness of Ciliophora
2 A A FE %L Shannon index of Ciliophora
£F B ) JE Pielou of Ciliophora
21 B HUAHXT 32 Relative abundance of Ciliophora
22 £ L F ¥ Richness of Cercozoa
22 & MY HE%L Shannon index of Cercozoa
22 JE B 5] B Pielou of Cercozoa
22 J& A £ Relative abundance of Cercozoa

*
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ns

ns

ns

ns

ns

ns

*

ns

ns

*

ns

ns

ns

ns

ns

ns

* 3k

* %k ok
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*

ns

ns

ns

*
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ns

TE* FRER R,

Note: * represents significant.
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Fig. 8 Protist community index screening

£3 BEERER

Table 3 Index correction table

FEEUZ FR Index name B IEA 3 Updating formula

Y ZREEFREELG H) Biodiversity index (March)
FA 3 T4 % & Richness of Dinophyta
38 1 44 $5 % Shannon index of Dinophyta
988 1A% 2 B Relative abundance of Dinophyta
21 HUFHXT 42 Relative abundance of Ciliophora
W ZAREPETE 58 ) Biodiversity index (August)
£ & ¥ Richness
Fr4c 8% Shannon index
21 A8 %L Shannon index of Ciliophora
22 & iLFE # Richness of Cercozoa

(52-49)/(@2-X)
(4.808—4 479)/(4 808—X)
(0439-0.307)/(0439-X)

30.53%/X

(396-379)/(396-X)
(725-7.17)(725-X)
(636-592)/(6.36-X)

(102-95)/(102-X)
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Fig. 9 Distribution of ecological health grades in Tai Lake Basin

F4 FEEEYTEEERRE
Table 4 Integrity index standard of benthic protist

A HEL e R SERMEIEECLEG ) SERMEIEECLRIE H)
Percentile Health status Integrity index range (March) Integrity index range (August)
>75% {it 5 Health >1436 >092
50% ~75% W AR Sub-health 13~1436 0.675 ~0.92
25% ~50% —f# Commonly 1.14~13 047 ~0.675
<25% 2% Poor <1.14 <047

3 1118 ( Discussion)
3.1 AWE B

HERR ) S A A WA SR T ik — b Se s A+
YiFh DNA 0B E80PE, H TRE®R R E A+
Ji A A 0 e RSO T | A R AR A W 1 T R
FHR 2 [ B FH ) PR2 B8 P2 AT AR AA A o e R

() OTU , FEBZE Rt R AT 44 2 AW T iR
A A W5 B, AR it 75 T R R HUAE 0 A £ 9 Fh
DNA {5 B EMIFIE TAE,
3.2 eDNA iR EZ M

85 DNA Z2 5 AR 76 Wil 5 9F 4 A 4 &
G5 2 REE T AR T AR K A 1 s P (ER G
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RIS /DR RS U B S Wi WA 45 SR A o ) R
Hosm R ™ 1S R — A EE A
MR PRI T — I W0 AR A R 1 S AT AT R
fif FIFAEE DNA 2R 40 B % 52 2% OTURY,
W TR B AR BRI R4 R RE,
ARMFFEH R B AR B D TE 2 A AT R A RS Y
OTU W FEIZE R HA 47% (B2 IET AR 1)
X FIRE] 84.25% , Yi AT HEA M LA 1) OTU
B T @R 2B HY R, B — AP AT PR A 1Y
OTU EE AKFERE OTU, FEIREE h /0 A AN 4T, It
NS AR B T IY  Be A 4508, 3K — I 4l 1wl

WL T A5E DNA H7 AR HAT I i 1 3R B rh 4y Fl
fFEMRETT
3.3 UIEWIRA Y 2R T 2457

T OTU 5EF @i 09 )5 A= A=) alpha-Z
FEPERS R 3 B L AA A W k22 5, SR N H A
TRBOF AR E S, F & IR EERR OTU 1Y4)
ForH B 3 ARAEA YRR 8 ARAHEZ
AyAp T 8 H IR A AEMIREEAE R v 53 A%
BRI, beta-ZREMEAE T 2R AR E, X
FIRESE F T UTE B35 DNA (778 Bl B 1] 1)
SRR S W) S T B[R] N A AL, T A, M
FLKAE TR DNA, LR DNA 24 FHR B SRR
KA PR 2R S e T /)N
3.4 I5E DNA HAR NGRS IR A A 1 Je 2

FI K IS5 (25 Bl AE W) ZRE S R ok
TR A SRR A 3R, 3% S8 48 A5 1 AR kK S5 A 4 F
M, BN AN RS EREC A 60
ZAE A LEBRAL SR, A e BonT AT I B e R
AEAEERE KR B TR A AR W T2 AR TR AR TR
o IERS IS SR EE K R SRR e T, DR A W T sl o7
BB HAK AR A WRER . DU RS Y KT
LRI, By 5215 Y B 52 W T AR BE VR S5 5 2
ZREHER B AT R A A R S M A £
FEPERSERT LU B R AR BR85S RS |

TR — B PRS2 IR W I PFAN1F 2 ) 4
HuIX R ZH I T IR ™ KRR R A
e PO ST, AT B 58 O T DR TP A DR AR
HAEYIRETERY ) TEIRES DNA BRI 8T, #y i
TR AR W S B 48 B T IPAN K A A fd B
FHI A A= ) 5 B R BORITEN K A= S fd B AT — 2
B WA R SEIRSE N ES A S5 5

FNRETE AR M DX S K A S B EOIR S, R
AL b s SO IO AR D A A 0 e F A A
Yroe B HE RO TR RV AR RS . DU
Py e Gyl P 55 20 O 22 SO 1K IR A
Pl EAR B AR, TR A 3201 IR 25 52
Wi, i J2 /AR 32 28 52 2= T AR 9 B2 W, TR R A2 A
N,

REE DNA £ iR Ab 1A% 58 W 5 2 19 A
R NS T W A E R 5, S e 8 L
A RRERL , AT EE TR AR A WA T R | AR
IR RASE) 1 DR S 2% R A i 35 s o
YIRh T RENE . R i B — 2P A FOR BT R, Ik
P lEoeE JNERIbRIEML , ] SEBAE SEPRAY K AR S FR
SR I RIREA B R Z R

BREEBN . TAL01976—), B &, #i, £ 2H R F
) A KRR T

HEBEFAEEB N RAAFA978—), B, 1+, #4%, £ 2 5F
RACI A AN SHEENE X R GAEEIRE,
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