HFEDKFERE 2019 £ 5 B, 26(3): 577-585

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.3724/SP.J.1118.2019.18206

i R 70 R ER 2 S ot e B 70 5% B e R Ak 4 B SR Y S i

| 2 — < 2 g2 v a2 o 1,2
ZHC, KEES, MEF, FEALS, RE, REES, AP

1. B EERFK= 54 arbe, Ll 201306;

2. W EDKERMEBFIE B R K HO BFFE G, ROl AR AR T T Sl R RIS AL I S B 3G, YTIR JCES 214081

FE: F 2017 A0 Py R 4 J) 85 (Coilia nasus)FEAR, fifl G BEI 6 & 8%k s BC ) it (Acanthosentis cheni)f
JIBFREAAE M IR 4, R B 6 JB A B e TS5 /E %t BR2H, SRAJ 16S rDNA 153 5l 7 4 AR 5% Wk EG il e s Jek e
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(Proteobacteria) . JEBEE | (Firmicutes) Fl%EE [ [ ] (Tenericutes), HARX) £ B m S T 85%; BRYL P ERER ] .
HRAF I '] (Fusobacteria) FIZF 4EFF 14 ] (Fibrobacteres) - 44 & it i F- X4 BRAL, FLAY T T TR = B 5 o 5 %ot HRRZH A L 2
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W RE S il 2R 4R FE i 7 £k H (Haemonchus
contortus)JE YL N 52 i 4 B B U E W 2 ReE, (HS
S ECE E R Y LR R A, N
INT R TR R R DA K L 3 R R R, i
TR R AN £ E e R E 2R, i
FWFFEIE R A7 A BB e nl LR 15 B RGN
A7 1 FA4E, H1in Ramanan 2P B oE
UER, WAL TE i BB mT DL i Bl e i 2
7 A TR RO 4N B 7E I T N S T R T 9%
V% ; Broadhurst 25005 B 2 A UL &
A e PERR TS B BR A, T LA S vek 2 X5 i 3 AR R Y
G J2E o7 225 28 03 B T AR E A E AR

ARSI F T B IR P FE RS GE VT B R 6
RXTHRYIR 6 RBSrgdl, Xt v3~v4 X T 16S
rDNA 38 F 5, 1 W5 5 G o e e X 3 i
T T 85% T U R RO o AN S A T o 4 SR
Skl i 78 ] 8 ek e B A U BB A R AR AR AR
SRR, A BT T A B D6 AR EC )
Fl B e W VG =8 Z R SE 2R, W 5 i
T8 i AR RS

1 #MRFTTE

HmRE

JIBFREARALE 2017 4 7 H KT R VT B

1.1

(120°54'20.88"E, 31°54'20.52"N)*% 4, @il 7]
fix 297 F&, M 6 2k Y ok Gl ok e ) 5% 1
Ry LB 2H (7 P G il R Bl 20.543.5), 6
eI i AR B TR A IR L (1) RO &5
TR TR B, FEARIR BT T 8 ) e 5y
WO B giE, SR NAEY, MICHEKehsenia,
—IFIA 2 mL TGRS, & TWA TR
1.2 40E 2 DNA 2E

T 7 1B A0 . DNA i OMEGA /2l
E.ZN.A. Stool DNA Kit j{7| &2, $2H DNA
Z G AR

S SR 16S tDNA V3~V4 X3 5 | Y117
P¥h, BTHBIWIF S 343F RiB G W(5-
TACGGRAGGCAGCAG-3")Ff1 798R J5Et5|%)
(5'-AGGGTATCTAATCCT-3"), PCR [ Wi 1R 2 Hy
% 15 mmol/L MgCl, By 10xBuffer 10.0 pL,
2.5 mmol/L dNTP 2.0 uL, 10 pmol/L 5|#¥J4% 5 uL,
5 U/uL Taq l# 1.0 uL, DNA ik 4.0 pL, KK £ 5
TFK 73 uL, AL 100 pL, PCR )W 4544 94°C
FAEYE 5 min; 94°CAE 1 30 s, 56'CiEk 30's, 72°C
JEAH 50 s, ML 20 ME; HJE 72°C M
10 min, PCR FE453i I 1%B i B 15 H ik A 0
PCR ¥ ¥4/=Waalifb fie &5, Rk
Jn_EASTE Y Barcode 3741, F Illumina MiSeq =i

F 1 3T ERLE R0 PR ORI R tH 4R T) B RY A 4 2N 2 R
Tab. 1 Biologic measurement data of the uninfected and infected Coilia nasus groups
i K=
o Skmm fkmm g EPASKK AR BB e mamber ot
number overall length  trunk length weight left jaw bone/ right jaw bone/ sex growth period Acanthosentis
head length ~ head length cheni

NI.A.chenil 297.26 270.12 50.85 1.17 1.25 o A4 0
NI.A.cheni2 265.81 238.69 37.86 1.16 1.23 o v 0
NI.A.cheni3 253.86 230.15 38.66 1.37 1.04 o A% 0
NI.A.cheni4 251.02 228.57 38.23 1.20 1.32 S A% 0
NI.A.cheni5 296.78 269.82 49.45 1.15 1.20 I A% 0
NI.A.cheni6 252.94 228.30 31.18 1.12 1.26 o A% 0
I.A.chenil 265.98 242.71 54.60 1.10 1.15 o A4 17
1.A.cheni2 304.68 273.09 54.12 1.16 1.25 o A4 18
I.A.cheni3 263.02 238.92 39.20 1.01 1.13 o \% 21
1.A.cheni4 276.79 248.18 40.75 1.34 1.35 o \% 18
I.A.cheni5 275.24 252.33 46.88 1.15 1.15 o \Y 24
1.A.cheni6 252.04 226.29 39.59 1.04 1.10 o A% 17

#: NIA.chenil-NILA.cheni6 A A& YL %} FE4H Group_1, I.A.chenil—I.A.cheni6 A/&EH 2 Group_2.
Note: NI.A.chenil-NI.A.cheni6 represent uninfected control Group_1, and I.A.chenil—-1.A.cheni6 represents infected groups Group_2.
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1.3 HiESH

T2 e R I 5 AR AT 25 26 0T DR,
B ST B, R BRAR T & AR E 81 L AOR B
7 %) UL & Barcode, 3k 48 Clean reads, F
UCHIME" ' :BRim A1k, db47 FWeobr, JE0 i
ARSI LL 97%AH LB SE AT #4543 25 B ot
(Operational Taxonomic Unit, OTU)XI 4y, % F
OTU &5 R AFEM I Alpha ZHEME . BG4S
OTU ¥kt F B e Ky SIE AR P, 5
Silva ¥4l E(VI23)HEAT EEXS , TEAN IR 732857 7KF
TR IR A S @St Excel 43
BrIt il T RIR S AT AR 3= FE KR ]
R &S HIAIEZLH Venn [, FXI Weighted [
UniFrac PR 1T NMDS 407, fRHE&
A LR 43 A5l FH 2 051 43 BT (LD AR K
/IN(LEFSe) 5 125 b 5 % JE 201 gk e 201 v 7] 5% Ji 3
A A A SRR B 22 5

2 HRE5SH

2.1 HF OTU i

YR 12 FES Venn F 7R, 4 OTU
BOh 32 ASEL 1), HFTXT R R PR R 4 B
W J& (Plesiomonas) . H ft i Bk 1# J& (Peptostre-
ptococcus) . IR J&E (Vibrio) . & &A1 i J& (Photo-
bacterium) . Epulopiscium(& 432 AR ) . BoAR 2
FI4F B (Clostridium prazmowski) . IR 4 25 H1 A 5 &
(Clostridium sensu stricto) . Defluviitaleaceae .
Lachnoclostridium . P A B & RC9 7 iB i #f
(Rikenellaceae RC9 gut_group). = JE I# J& (Arco-
bacter) . bl 7 X i J& (Alloprevotella) . Psychr-
ilyobacter . Candidatus hepatoplasma. 2LFT )&
(Bacteroides) . 12Ji€ & J& (Spirochaeta) . 37 A& 4
I (Mycoplasmataceae bacterium) . [ 25T B &
(Helicobacter), Sunxiuginia.
22 BEERBFENBERMEDSHEESN

i Qiime B4 %25 HE il 34— Ak 385 Y%L
Pt ZRE 5081, 1158 Observed Species Fll 3 Ff
Alpha ZHEVEFREL, 4% Chaol #5%(Chaol rich.
ness estimator)([& 2A), 45 %((Shannon Wiener

index) f1¥ 3 #f Z M550 (Simpson index) (&l
2B), 455 3% B X IE 2H R gL 4l 2 () 59 i A
) Alpha ZHPEZERIH A E . 41 Shannon F5%k
OV IEZH 3.0+1.72, JEUL4H 3.05+0.61) A B

Group_1 Group_2

BT XA SRS A OTU 43 ]
Group_1 F/RXT R4, Group 2 FrnBRYL4.
Fig. 1 OTU distribution in uninfected and infected group
Group_1: uninfected groups, Group_2: infected groups.
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Fig. 2 Diversity index of intestinal microbiome between un-
infected and infected Coilia nasus
A. Chaol index and observed species;
B. Shannon Wiener index and Simpson index.
Group_1: uninfected group, Group 2: infected group.
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22 5(P>0.05); 74b, XTAMBRARERE
Z R (PDY(X B2 g 13.34+7.95, Y4 Ny
17.03£3.57) %A B 3% 2% 5 (P>0.05).

Beta 2 #1443 #7 3& T weight UniFrac
NMDS (& 3), EIH ] LUA H 12 AN R S A,
PR A A ) 1 BE S A R, e 4 SR W G R A RN
TR 28 T 5% g T T A R U A A A BB AR AL
2.3 JISRAEME Y B R SN E R

X HRAH Tl i T AR AR A 22 T
2K, R K 18 112K, Hi Latescibacteria,
Parcubacteria, %% /] (Planctomycetes)fil
WCHBI1_60 H7EX Aot LB, miei ]
(Verrucomicrobia) H 78S 28 vl 21, B 25 R
(F 4) 57, X B4 RN JER L 28 1) 0 6555 P 3 1 B o
SER IR ARL, PR fa i e E Wb R (M
XTHEFE=0.5%)1 4 KR 008 BB ET]
(Proteobacteria) . JERER ] (Firmicutes) . 3B ]
(Tenericutes) 4T 1 | ](Bacteroidetes), #HXf
FERREE T 92%. Hrh, IR THIERER] ]
B EC T AT, W T g I e s
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Group_1 F/RXTHR4H, Group 2 FrnBYLs.

NMDS plots of the microbiomes of individual intesti-
nal samples base on Weight UniFrac

Group_1: uninfected group; Group_2: infected group.

Fig. 3

W, ZSTE BT BROBE G TR R TR X R A
) o v TR, TR A R RE TR T B
TR, I3 AN AT T 1) 7R Sk G 21 v i L )
(6.26%) 1t = T X P 41 (0.85%), 1H 19 21 [8] 5 A &k
T2 5(P>0.05),

B Bi4kAFH ] Deferribacteres
W Latescibacteria
W CKC4
B Gracilibacteria
WCHBI1_60
W ZEEIE ] Gemmatimonadetes
B %251 Chloroflexi
Parcubacteria
W 7§4LI2 € R ] Nitrospirae
B #EW ] Planctomycetes
B FBERE ] Lentisphaerae
W 407 Cyanobacteria
W FRFFE ] Acidobacteria
W I2JEH] Spirochaetae
W XERE ] Actinobacteria
W %FTH 1] Fusobacteria
I fIFFE ] Bacteroidetes
W #KEET ] Tenericutes
B JEEER ] Firmicutes
m Z5JE ] Proteobacteria

I.A.cheni.3
I.A.cheni.4
I.A.cheni.5
I.A.cheni.6

K4 TSI 153 26K oA Py 28
NI.A.chenil-NI.A.cheni6 & Group 1 Xt F&2, I.A.chenil-1.A.cheni6 & Group 2 JE&ZJL4].

Fig. 4 Phylum-level gut microbiota composition of Coilia nasus
NI.A.cheni: uninfected controls Group_1; [.A.cheni: infected group Group 2.
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i 18 AR RE S AR RS AR, &
THEFEMTERKE E R RS (B 5), 158 %
Wy 130 AR, MY FEEREEIES 7 A4
(=0.5%), H L F}(Vibrionaceae) . 32 JF A F}
(Mycoplasmataceae) . Entomoplasmatales_Incertae
Sedis F1EIMAE Bl (Lachnospiraceae) 7r %f FE4H H %
R TG, R B BH(Clostridiaceae) . JFT
#} (Enterobacteriaceae) Fl 1 1k K 1 £ (Peptostrep-
tococcaceae)fE YL 4 Hh & | T AT IR, (HER
PR g R B oRix 7 RHEA & M2 5 (P>

0.05), 7EF BEBARM B, 55 2K E P} (Streptoco-
ccaceae) F1FLFT # Bl (Lactobacillaceae) £ Ji& Yt 21
() =F 8 B e TR IR A
24 EREH

HFZHE BRI IER Wilcoxon JESHL t
K46, A HAVA 2 Fh OTU BYAIXS F EAEAE B & 25
5+ (P<0.05), LDA Score {7~ X} B8 20 FilE& YL 20 22 []
(42 B 3% 25 5 (LDA Score=2.0)., %5 il
Bl(Porphyromonadaceae) 1 Eisenbergiella 7 /E4s
20 P A AR 3 B 2 e T BRI 6)

100 - -
I | BB n I . B FLHE# Lactobacillaceae
0 B % H IR} Porphyromonadaceae
80 |- B % 5% # Ruminococcaceae
0 B BIEER Lachnospiraceae
70
m JH/LEREFl Peptostreptococcaceae
Q
Q
* _§ 60 - B Entomoplasmatales_Incertae_Sedis
®
'H']":’% 50 |- SZEAARL Mycoplasmataceae
= o
% "% 40 m T EFl Enterobacteriaceae
F m JREAl Vibrionaceae
30 -
m HBE#R Clostridiaceae
20 |
10 |
0
-~ 4 M * v 9 — o @ T 0 O
/@ 8 8 @ &8 & & & & &§ ‘& '&§
o Q o Q Q i o Q [ [ Q Q
1444943444944+
< < < 5 < < < < g <5<
Z z Z z Z Z
B S5 TR R 43 28K % R ZH R B 2 e M i 22 5

NI.A.chenil-NI.A.cheni6 7 Group 1 Xt/84, I.A.chenil-1.A.cheni6 & Group 2 JE&JL4].
Fig. 5 Differences in bacterial communities at family level of the Coilia nasus gut in the two groups
NI.A.cheni: uninfected controls Group 1; [.A.cheni: infected group Group 2.
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DAL 5T 40255 0 3 B2 200 1 43 A 2
F2 AT AR R R M FRL VK (PCR-DGGE)! ! K it
Fr BEK B 22 25 1 25 45 0 PR3 45 R (T-RFLP)! 145
(E 3 645 55 )5 v HAT — 5 (1 R P o 28 3 H 0
B AR T LI T AR A T s R SO (R R o

WA SRS, R 16S
rDNA (1) V3~V4 RIS KT 455, BRI X A9
FEVE A 00 m 4 TE AR . ARBFSEE I 16S
rDNA 538 0 0 e AFF 52 T30 0 85 i 3 1 A=
e, LRI 22 AL 37 ANEE. 85 ASH 130
ABHOER 2 Hop XA E T TN EIRE,
KA A R BET 7], 5 % fh (Ctenopharyng-
odon idellus) . #l(Carassius auratus)' “F1 ok P4 7 fif:
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e [
Porphyromonadaceae . : . : .
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LDA SCORE (log 10)
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Ko Mgl LDA #4353 =2.0 B 2 N HA BH AR
FRER IR AE
Group_2 F/RIEY4.

Fig. 6 Two significantly discriminative taxa between the unin-
fected control and infected Coilia nasus with an absolute Linear
Discriminant Analysis LDA score = 2.0
Group_2: infected group.

(Salmo salan)!"V45 iz i A i 4t S — 2. A 4h
T g 3 P A R I B FRBE TR T . ARF AT . ik
WIS E ], 58 EMHE %R H PCR-DGGE
Fig S P 1 B A I 7 1R 45 S AR, () AR A S 55 30 4
FEHIBRAT I T] . AP YEFFIA ] . RBER ] . RRAT
T ZEIRERIE ] . PR ] WA ]
ZERAMTE T R ECT 0.1% M BUERE
32 TIHBFEREMEFHEESR

T B W if 7 Ak R 0 2 i R A
FR2 M0 B AH OB R b, AW B RIS T BRIG
S Pk X T 455 i Tk A 0 A T 65 P 4L BB )
248 TP 2 W R e o ) L A1) 0 B85 i 3 o A W B
ZREE S RIRY A LR B A B 2 R (P>0.05,

1),
PTAROKT T, AT BT R B B 1 T4yt
B L e 0L A BERE, A E LB F B O

NS M A St 67 o PRI 1] H AR IR e 4 T 8%
T ORI F, T ARE TR DAY LA R R, X
5 Nagalingam U R BF9E 25 A — 3%, % 0F98
EH 5% RPEFLER BN (DSS) B9 T 7K Ak PR A Y
N, IBEFE R E RIS AR R, &
BUPEA T TAUAEAE T DSS AbBE/N R, I HLARE
T b, UiRYETAE AT RE S5 R 1Y
KRR, XUAERE T B2 P eiR I e

TERF AKX W 4 7] 655 i e i A W = & iR A T

AT, RIERGLH AR IR

AFERFEEESA LA I ERE — 25

L PP, 50 WA E0UR i . Rausch %51
TEL BURGL JG 56 14 KB/ R 25 i Hh A ) )
AT R R S A A . ARt &
PLZE T i FR A B W N S M v i AE Bk s R
R, BRI R A R ER A, S
Walk 25212k i (Heligmosomoides polygyrus)/gk
JoONEUE R, FAFEEES RN E FAbES, X
ARSI b 45 RARKIL, 1T Reynolds® Y HIF5E
S5 R FLAF RN — L R 0 F S /N R
T2 A2R HU(H. polygyrus) s 2 IEA 5, X i
WA AL AR AR ZLAT E RS B BT
55 A — A

4L P Jifd B B} (Porphyromonadaceae) A1 Eisen-
bergiella 7 Hil itk G 21 Hh i) AH G 3= B B 2 4
o A E B (Porphyromonadaceae))@ T 44T 4
IR H, SR 2 Rl 8 & N5l
YIS . BIE AR 0 R A A R ) — g, 3
LG T — SE R 5 2 Rl RN Bl ) SR
4 %P Eisenbergiella 2 )5 BE | ] B2 B AL — il
P JE, Hop—/F 2 Eisenbergiella tayi, &
S M RAE R, TR REA sy, @
AN EERRERIE, I HS 54 R4
FhIAE Y Y 4 T] 5% 3l T Eisenbergiella 4
ot = B2 1 S T R T BRI —
WS, R 3G AT 5 A R SR T R A AR
Y fEE
3.3 TIBRGENIRERE

ARSI BT A5 SR R B, R CCOR R R e 40
UGS HE 2 7085 fizy 18 T A R O 245 4 N 22 M KO
RFEME PR, — LR AR T
RIAZE R, Hrh Cooper I MIF ST oA T JEAETE
JERZ IR I N2 A h B S AR W0 BE V%, 16S
rDNA 3 [ 455 51 G 7 A B g 1) S 56 3% 48 7y
¥ HL (Trichuris trichiura) (1) 52 56 & 1 i A= 9 B 7%
H B W 22 5 T 6k T #E Al e (Ascaris
lumbricoides) It [ gk 4t (1 52 13, JEBER ] 1R
PE =T BRI B SR RUE Y R RS ]
Bf, Cantacessi 25N 4 N by B 25 fil R A0 A3
ZRFH RN, 8 JE G BRI, 25 R I WA W ER
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4 it

P 2 T 85 iy 3 AR WA A R A I R S
EAERE LR W - B A NV A o il gk
Qe RO T BT BRI A
T, JF HE BN Eisenbergiella FHXT
JERFEIIN . ATIEA R, Wi 5T B PR
G 0 e ke JR e i AN g Pt B A DR R L A
PIRERSEVERYRE Sy, X PR B 2L T S5 AR AR I
Ao e R DR P PR SRR A A AE 7 AR A 2 PR O
L o T Y D | AR EC DR A A 8 2R
Z B A EAEIBLE, 75 2 — 2 NI REHAR
PEATRAE, TS AR P B . BT

NPT IS o T 52 B SRR AN K ) PR
i, ARG | YR MARR B e A
PR X S A 2R = A B S , Jim Sofg it — A i
IR AR 5T 45 A AT R
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Effects of Acanthosentis cheni infection on microbiota composition and
diversity in the intestine of Coilia nasus

JIANG Min', ZHANG Xizhao®, YANG Yanping’, YIN Denghua®, DAI Pei’, YING Congping®, LIU Kai "

1. Shanghai Ocean University, Shanghai 201306, China;
2. Scientific Observing and Experimental Station of Fishery Resources, Chinese Academy of Fishery Sciences, Wuxi
214081, China

Abstract: Coilia nasus samples were collected during the migration flood season of 2017. After dissection, six
samples of C. nasus infected with Acanthosentis cheni were selected as the infected group, and six samples that
were uninfected were selected as the control group to determine the effect of A. cheni infection on the intestinal
microbial community structure of C. nasus. A total of twenty-three bacterial phyla were identified. Twenty-two
phyla were identified in the control group and eighteen phyla were identified in the infected group, among which
Verrucomicrobia was only detected in the infected group. The main bacteria phyla in the intestinal tract of C.
nasus were Proteobacteria, Firmicutes, and Tenericutes, with a total relative abundance of more than 85%. The
average content of Firmicutes, Fusobacteria, and Fibrobacteres in the infected group was higher than that in the
control group, and the relative abundance of other bacteria phyla was lower than that in the control group, but
there was no significant difference between the two groups (P>0.05). Comparison of the relative abundance of
bacteria at the family level showed that the proportions of Clostridiaceae, Peptostreptococcaceae, Lactobacillaceae
from Firmicutes, and Enterobacteriaceae in the Proteobacteria were higher than those in the control group. Abun-
dance of Peptostreptococcaceae, Lactobacillaceae, and Enterobacteriaceae in the 130 families identified were
higher than those in the control group. Porphyromonadaceae and Eisenbergiella were significantly more abundant
in the intestinal tract of the infected group (P<0.05). At the community diversity level, there was no significant
difference in Shannon index, Chaol index, and Simpson index between the two groups (P>0.05). Although the
effects of A. cheni infection on the community structure and species diversity of intestinal microorganisms were
not significant, there were significant differences in the composition of specific species.
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