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ARG . ARAN I B Y ML 20 E X HR SRR 40 4
HR R AN MR S AT

™ B OTmRE OB OF WEW ¥ =7 ® OEY
(KRR TFTE B B K TR IEIT Al A b R K FR I A T SC B T PR 9 BRI 5 S5 0%
WL B RN RS T KRR T A RIS T 266071)

BE NEATFEH2NTEAT A RETRABETR . EABRRAL TR G FERN
K Ju R B FL 44 2 24T (Litopenaeus vannamed ) &4k 45 7K 3 #1(Z3)Fr 1 B(Z1)eh#E & . F PCR & &
B0 45 A A A (WSSV) | e e BT B i 41 837 307 o # (IHHINWV) . &M T Jt B3 307 1 7 i 91
H (Vpanenp) « BEAL 45 A AE TG 3 (TSV) . 5 4 M AL 5676 3 (IMNV) . # 3k% 3 (YHV) . 97 I 1 3
(EHP). fir 5t B W AT % 2 (CMINV) A0 F 40 i, 47 % 2 (SHIV)SE 9 Fh B 2nm R O B, 4 SUR I ¥
DWNEEIFERNE LR AR A FELR B E S, #H 2216E EAENBRE LB L%, F2
2 FRE % 90 H (Mbrio alginolyticus), 72 74 & % 2% 4 1 & (Artemia franciscana) %) & J& By -F 34 77 78 & 2
B 7 58%7%0 83%. % Fl Illumina HiSeq & 3@ &M 7 77 3 xF3x 2 AN AR 45 AP 5% F 4078 16S rRNA
EH2ANEER(VI~VHHRATRAHRAHNNT, 28T T REam BRI AREHAN S FEm
AEXEE L, TTACE B 2 ANEE & o 4 % ¥ #5358 45 7% JU H 1 (Proteobacteria) . 14T 5 |'1(Bacteroidetes)
Fn JE B | T(Firmicutes), B4R F & H B3 2 55 £ 8 KT LA F E & & 69 2 4 9L E JE (Mbrio),
E2ANEREWNEE DN 743%F 60.5%, M4, Z1 HEASE FEQII%)NE N EETEE
(Tenacibaculum), & ¥ &3 5 B K 3R G 0l 007 45 RARm, WO ¥ #6 % i T /8 14 3 77 09 4 1R
HEETHEABNERERFNT, A— BRI EINE &R 5 2 8RR
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HRFRFE P (R FAFEE, 2012; FAO, 2013), HAEG, *F 99% 1Y T A= W) 38 TG 1 9k 43 B M 4l B 57 (Kellenberger,
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2001), PHILR R G SR BN A 55208 R e b i il
A TRV 23 i R TR, 3 28 R R 0 Y B0 iR
W RB A, 1998 4F, ZZFEPH2H (Metagenomics)HY
ME& B IR R ) (Handelsman et al, 1998), ‘&2 ¥
AW S TS T A E Y R SRR B E— A1k,
I I A AR P AP R s . R AT RE R R
R Y TE S AR 3% 2 18] ) 40 .5 2 (Handelsman
et al, 1998; M-E %, 2016), GGG T,
FE T 72 T A A v 38 0y B R B A — RN
HE, AWM G IR R R X A YA o B B
Y, AT A A0 A A e 0 3 1K B A B
1M HL AT DA X 2 AR A AT 404, DT B i pe sk
FSE B OB RE S P B AE W B VR RR AR
(Handelsman etal, 1998; #hik 4, 2013; Williams
etal, 2014), Kk, LAk, BORBZ BBF5T % R
FH v 38 £ I B AR R AT A S S SR 2% 9 ) s D A
M (Alavandi et al, 2012; g5, 2014), K Ton
Torrent PGM 5 , TF 58 3 XF A 195 TR 2 SB35 122 95 A
FEARAY 16S tDNA JE[H VI~V2 B4 KTy, &
BT — 5 5 R R 1 AT O Y A TR (X S A
2016), Johnston %(2017)MF 5% 4= I W i %< %5 (BRD) )
JliEBZH A RE N, 34 Illumina Miseq M 16S rDNA
FEAY V3~V4 X, 7R T iRk e 2 v () A [ 0 4
PEZH AL, I B4R P W 5 15 i T Pl e D g
T 2F £ W FH(Leptotrichiaceae) ' — AN B U W @ . /L4
e 8 £ I e N AR % i A= B e 2 v £ 2245 2]
N, ARFE KA S it 5 Hh id A 4

201742 A, FEWIT IR 13 1 M2 2
1% FL 44 75 %) 8 (Litopenaeus vannamei ) 1% 1R 41 4 %
A AR R e, FREE I KA ) B AL PR AR 4 IE
BRI WG S 2Z AT N . 2
T 53 ) SR AR WA i R A T 22 i A, I T ZH 4
B 2E | R o B S AU E AL 2T R BT T 4
R S O PRI T BEURD 20 D TR RS R, AR 1 1)
R D PR A b p R 2R R

1 #REFE
11 HRXE

JLGRE XTI 1) R g AARE T 2017 4F 2 HHLH
WLEB WY, W TR E WG SOREEMG,
B2 NMEBEMm RS 01, 4 albRid k
20170222002 (ARSI 3 3, Z3)F1 20170222003 (1%
ARSGA 131, 21), 3] Davidson’s AFA (DAFA) (Bell
et al, 1988)F1 3 f5IRFL 95% & WEff A7 (5 K % 4%,

2015), 3 Bl—ER o6 5 21 3K 5 $6Fh T 2216E AR K:
FEH, FEMB IR EE, 95% BERAEFEM
T-80°CUkFi 75 H -

1.2 HAFREWME

52 24 h )5, K DAFA [ 58 B HF 4 400 3 T
T0%IKE P ORFE, JFHFATRRBENK . 1285 B A
IR Y] B o Y1 498 ARG - 41 (HE) 4 5 il
(Bell et al, 1988), T2 i i 5 (Nikon E800) | W42 .

13 #AESBELEEREBRAKN

W 2216E MRS F7 5L R AF I TR , R BALRDTE BT
fif () 2216E [ERKT 23T |, 28 Cl i #: . Z )5
RYEFE_EE RS MUK 5, NES—2, B
Z T VR AL BT R R, JFoR A 16S rRNA J
TGS E AR EAT PCR P38 IR P . it —4 R IR
W gyrB AR5 91(5-GAGAACCCGACAGAA
GCGAAG-3'F1 5'-CCTAGTGCGGTGATCAGTGTTG-
3") (Wei et al, 2014)X} 15 %58 BRI T — 25 Ho Xt
MEGAG6 # T gyrB K1Y R Gt AL B, 50t
4T 1000 YK 1Y) Bootstraps B &2 fr4 .

g B I 4 Y A R 2 2E L (Artemia) 4]
PRIEATEOR IR . 2 B4 22 R T 28°C NG
Hi 2 % ODgoo =1 & Mo HL 50 ml TCR BEESHR, A
10 ml KK & 20 H &4 i gk, IFm A B il &
FIB R E LW EE N 107 CFU/MmI #E17I0# . 25 X R
AN , BRI X BE LR A [R) v 2 R A4 QB
(Mibrio xuii), HA LI E 3 MEKR, 28C FILRE;
F% 48 h J5, GEiT I AN R SE 50 41 o B A7 R o

1.4 ZEEFEZ DNA 1 RNA 2E

FARFES B 2 45 BRIR G AR AL 21400, B 60 pl £
i, 8000 r/min B0 5Smin, F EVEWE, 7EER T
# 10 min, A F AR 045 % . 1 TIANamp
TR Sl ) A AU R 2R B (R AR, JE D) $2 L DNA,
RNAiso Plus (TaKaRa, Ki%E)FEHUE RNA, AR
itk 3 NEE,

15 mEREEFTIRELERGE

Z: [ OIE (/KA sh Bz Wi Tt ) (OIE, 2017)
4 A A I 7 2 o3 o) T A B £ 5 AR 05 BE (White
spot syndrome virus, WSSV), & 4e: iz ' A ik 1l 2H 21
IR AL 7 (Infectious hypodermal and hematopoietic
necrosis virus, IHHNV) 2P 3 IR PR 209 Rl 7 15K
# (Acute hepatopancreatic necrosis disease caused by
Vibrio parahaemolyticus, Vpauenp). BEFLZEEMER 75
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I A

Ji

%40 %

(Taura syndrome virus, TSV) . 1& 4e ¥k L3R 5L 95 7
(Infectious myonecrosis virus, IMNV) & # 3k Ji5 7
(Yellow head virus, YHV); 157 AH ¢ SCHRAG 0 4 I
J1% 8 L (Microsporidian Enterocytozoon hepatopenaei,

F1 ENEHXTINFER PCR #MAY35] 4

EHP) (Jaroenlak et al, 2016) ., i #t 5 H A% 2 (Covert
mortality nodavirus, CMNV) (Zhang et al, 2014) 5 #F
1ML 41 Bt &7 % 9% B (Shrimp hemocyte iridescent virus,
SHIV) (Qiu et al, 2017). SI¥FEIITERE 1,

Tab.1 Primers of PCR detection for usual known pathogens of penaeid shrimp
oz H 5149 % Bk gl TG PCR/ SCHk
Detection item  Primer name Sequence (5'~3") Product size (bp) ~ Nested-PCR  Reference
Ji¥s Control  143F TGCCTTATCAGCTNTCGATTGTAG 848 DNA £ OIE
145R TTCAGNTTTGCAACCATACTTCCC e felrgfcr:%N A
WSSV 146F1 ACTACTAACTTCAGCCTATCTAG 1447 o OIE
146R1 TAATGCGGGTGTAATGTTCTTACGA First PCR
146F2 GTAACTGCCCCTTCCATCTCCA 941 WA
146R2 TACGGCAGCTGCTGCACCTTGT Second PCR
THHNV IHHNV-389F  CGGAACACAACCCGACTTTA 389 il 7 OIE
IHHNV-389R  GGCCAAGACCAAAATACGAA Common form
[HHNV-309F TCCAACACTTAGTCAAAACCAA 309 Ja YL T
[HHNV-309R  TGTCTGCTACGATGATTATCCA Infectious form
EHP SWP_IF TTGCAGAGTGTTGTTAAGGGTTT 514 o Jaroenlak
SWP_IR CACGATGTGTCTTTGCAATTTTC First PCR (2016)
SWP _2F TTGGCGGCACAATTCTCAAACA 148 o
SWP 2R GCTGTTTGTCTCCAACTGTATTTGA Second PCR
VPanpnD AP4-F1 ATGAGTAACAATATAAAACATGAAAC 1269 o OIE
AP4-R1 ACGATTTCGACGTTCCCCAA First PCR
AP4-F2 TTGAGAATACGGGACGTGGG 230 A
AP4-R2 GTTAGTCATGTGAGCACCTTC Second PCR
SHIV IV-F GGGCGGGAGATGGTGTTAGAT 457 o Qiu %
IV-R TCGTTTCGGTACGAAGATGTA First PCR (2017)
IV-NF CGGGAAACGATTCGTATTGGG 129 o
IV-NR TTGCTTGATCGGCATCCTTGA Second PCR
TSV TSV-9992F AAGTAGACAGCCGCGCTT 231 OIE
TSV-9195R ~ TCAATGAGAGCTTGGTCC
YRV YHV-GY5 GAGCTGGAATTCAGTGAGAGAACA ! AR Reverse - OIF
transcription
YHV-GY1 GACATCACTCCAGACAACATCTG 794 W
YHV-GY4 GTGAAGTCCATGTGTGTGAGACG First PCR
YHV-GY2 CATCTGTCCAGAAGGCGTCTATGA YHV:277 =g
YHV-Y3 ACGCTCTGTGACAAGCATGAAGTT GAV:406 Second PCR
YHV-G6 GTAGTAGAGACGAGTGACACCTAT
IMNV IMNV 4587F  CGACGCTGCTAACCATACAA 328 o OIE
IMNV 4914R  ACTCGGCTGTTCGATCAAGT First PCR
IMNV 4725NF  GGCACATGCTCAGAGACA 139 o
IMNV 4863NR  AGCGCTGAGTCCAGTCTTG Second PCR
CMNV CMNV-7F1 AAATACGGCGATGACG 619 o Zhang %
CMNV-7R1 ACGAAGTGCCCACAGAC First PCR (2014)
CMNV-7F2 CACAACCGAGTCAAACC 165 o
CMNV-7R2  GCGTAAACAGCGAAGG Second PCR
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1.6 PCR ¥ % Illumina HiSeq BB &Ml F

PRI HE A A DNAYE A iR, $74516S rDNA
JFFHNBIVI~VATTAZ X, 575 R 5 5 [ H341F(5'-
CCTACGGGNGGCWGCAG-3') Fll 805R(5'-GACTAC
HVGGGTATCTAATCC-3'), PCRIZ WK Z K30 ul, &
2xPhusion Master Mix (Thermo Scientific, J¢[E) 15 pl.
2 umol/LB | ¥IEA 43 plfill ng/ul gDNA 10 pl, £:98°C
FAEPEL min; 98°C 10s, 50°C 30sf172°C 30s, 30
AMEFR; 72°CHEAS min, B EFE B PCR™ TR
A F2%3 R b e s B vk D H 955, F genel ETHR
[F1 i 57 £ (Thermo Fisher Scientific, 3% [E)F=4) .
fii ] TruSeq® DNA PCR-Free Sample Preparation Kit
(Hlumina, 3 &) #E17 SCE M, A4 09 SCE A
HiSeq2500 PE250#E4 7 AL (AR E IR A A, JnD).

1.7 NEHEFELEBIFEIT S0

| H Quantitative Insights Into Microbial Ecology
(QIIME, v1.7.0) (Caporaso et al, 2010)%} $f45 3 1)
Raw Tags #EAT ™A% i 5 R B i 5 4, DT A5 ) /&
i &= B A B PR (Effective tags) o fff F Uparse
(v7.0.1001) (Edgar, 2013)7E 97% AR LI 7K 7% 45 %%
J7 %1 5 2% 2] 43 25 $ /E PR 50 (Operational  taxonomic
units, OTU), HEHUEA OTU = B fe i 19 )7 54 R
REFH, X OTUs REFH ST TR, H
Mothur J57%(Schloss et al, 2009)5 SILVA (Wang et al,
2007)f SSU rRNA %4l i (Quast et al, 2013)i# 474 Fh
HEREHTCREE BIE R 0.8~1), FRfF02e24(5 BIF0
SIEF T WL B B JBARNSES D IOKE S
THEFEA T RER 2

il QUME (v1.7.0)i1 % alpha £ ¥ ¥ 45 %1

(Observed-species, Chaol, Shannon, Simpson, ACE,
Goods-coverage), 2 T-test K% Ak 2 A i ) 25
5. LEfSe Zp#fii | LEfSe SX{4JE/R T 2 41K 2 [
HAS #2255 MY AP [BRIN B Linear discriminant
analysis (LDA) Score H i BE{E K 4].

2 HRE5HW

21 EMoW

211 ST EAR AR AT 2 LIRSk B
T8 5 L 1% G 45 5 9 I (SPF) 2 BR 72 B9 i 09 4 1) 40
R, SRURG | 2R SR T TR A 4 o MR BR 22040 AN
T HMARIEE , ARG A5 1 2 5 R
R, IR R TE 4°C~10° C R PEC AEET 6 N H
A UARE Bk | SRR L 5 0 A S IR B ] Y DR
KRAL MR MBS o SRAERT, R 430 b Ttk gl 4
33k gtk 1 1(z1), Hrb, z3 kR
B IR SIRE 22 L IRt E SR TS, B
FEJG R AET- s m ey 5 21 R g 3
TR Rk R A | A S A 22 R s D B O
Ja WAEAR SRR K,

X2 HEERERE I TS A, BB, Bk
A AT HEA Y H UL E 00 JR R L i 2 2V ELRE AR, (HAE
Z3 JFFIBE AR /N A I P %) B TR UL S B R A Y
ANEIFAHE, Z1 JFF AR /N RS 43 200 i PN A B
WRL(E 1),
212 F N e gm R A FE i 43 i H A R — A~
TR 2 A Rt I, S5 o Rl 45 R L3R 2.
N 2 Fram 2 O RE A ARG HA R L ) L DR B T
X JLAE 5 B KT IR 9% 1) EHP \Vpapenp F1 SHIV
LGRS

I SEE AP U ZS
Fig. 1 Histopathological features of fixed L. vannamei zoea samples

A ERAIR 3 W(Z3)FEdh; B

FRGR 1 (Z 1)k,

A: zoea stage M (Z3); B: zoea stage 1 (Z1)
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Tab. 2 Detection for known pathogens in zoea samples

PEh Sample WSSV IHHNV EHP VParenD SHIV TSV YHV IMNV CMNV
S1(Z3) N N N N N N N N N
S2(Z1) N N N N N N N N N

TE: N R

Note: N means negative result

213 HHF ko B mE BRI R K M HUA I 2 At 3 43 B A TR O 1 AT AR
P 16S rDNA RYFFFI AT 4R, dE— R AN @A S5 5 R, 2 (0B v 20 8 M A 7 08 I o 2 50 i ol L
S RS RS TIUF LOXT, e iz ik A EORYE, H Z3 IR B MR B PERCR (P<0.05)
9 v BN (Vibrio alginolyticus) (81 2). {8 & 24E i (# 3).

LC370087.1 Vibrio harveyi MS131014
LC370101.1 Vibrio harveyi MS1606211A
LC370107.1 Vibrio harveyi MS160926A
LC370123.1 Vibrio harveyi V1708
661' LC370103.1 Vibrio harveyi MS1608044
77 || LC370124.1 Vibrio harveyi V1709

‘{LC3 70120.1 Vibrio harveyi V1705
L CP019959.1 Vibrio owensii XSBZ03

CP019634.1 Vibrio campbellii 1114GL

77 ||j CP021145.1 Vibrio campbellii LA16-V1
CP025796.1 Vibrio owensii
DQ345719.1 Vibrio harveyi Thai
52 | L CP006605.1 Vibrio campbellii ATCC BAA-1116
- 20170222003 )
CP014053.1 Vibrio alginolyticus ATCC 33868
EF579675.1 Vibrio alginolyticus NA0426
20170222002 <€«
100 CP(014045.1 Vibrio alginolyticus FDAARGOS 114
CP016224.1 Vibrio alginolyticus ZJ-T
KU141337.1 Vibrio alginolyticus VA2
EF579673.1 Vibrio alginolyticus NA0419
EF579670.1 Vibrio alginolyticus ZJ0476
i CP014094.1 Vibrio diabolicus FDAARGOS 96

51

69

~)
>

5B

58

CP014134.1 Vibrio diabolicus LMG 3418
CP014036.1 Vibrio diabolicus FDAARGOS 105
HM009721.1 Vibrio cholerae W1006-61
FJ847629.1 Vibrio parahaemolyticus J-C2-29
FJ847646.1 Vibrio parahaemolyticus 7-SG204
FJ847627.1 Vibrio parahaemolyticus AF97
FJ847624.1 Vibrio parahaemolyticus AF56
FJ847647.1 Vibrio parahaemolyticus 7-SG206
FJ847618.1 Vibrio parahaemolyticus SG417

Kl 2  3EF Neighbor-Joining 7Y gyrB 3 [H &R S AL H
Fig. 2 Phylogenetic analysis of gyrB gene using neighbor joining tree

0.1 58
66
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F3 ARREINESBR K RBEE 74N
Tab.3  Survival of brine shrimp larvae challenged with
different V. alginolyticus isolates

k73 Sl peanE
Bacteria strains Survival rate of Artimia (%)
25 X 8 Control 1000
Vibrio xuii' 100+0
Vibrio alginolyticus (Z3)* 58+8
Vibrio alginolyticus (Z1)* 83+8
TE: 1 Vo xuliHBAPEXS IR 20 Z3IRE & b 232 i

AYV. alginolyticus; 3 : \Z 1 FE & H 4335 B9 V. alginolyticus

Note: 1: V. xuii is negative control; 2: V. alginolyticus
was isolated from Z3 sample; 3: V. alginolyticus was isolated
from Z1 sample

22 RERAZH

2.2.1 A A4 DNARRAE PCRY 3 DE/ 3G LRSS
PR FESE DR 4 DNA WARAR , 48 PCR 9738 i 45 16S rDNA
1) V3~V4 X H B R B4 g i (& 3), 7T LA &2 )5 28
I 52 3 B 2K
222 H&BEYZHEMEET S A T AR
V3~V4 X F =k i e )y, Rk 43330 &
HHTFH, Lh 97%0)— UM (Identity B X 6 7 51| R 2
WMAEH) 280 4~ OTUs,

2GRS RS o-ZREMEAN 2R 4 TR a-
2 R I R O O T VR B R RN A
) — LR G TR . PEAL 35 Ry b E 2 R 2% H

(Observed-species) . ¥ IR B2 45 %1 (Goods-coverage),
Chaol #%UMI ACE $8%; Mifieds A~ i b Ay 3Y
A1k, BIZHREME, FEAUFE Shannon #5%H1 Simpson
FEEL, EH X 2 MEBKERE FEE 2 HEEE . Z3
WIS HFE S Y% 32 2 $5 %% Shannon | Simpson I Chaol
W T Z1 WIS2)RES,, 1 ACE FE5MAR T Z1 Wik
o HEEC 2 ANIHHANE RS B a- AR BT
Z3 WIRI AR T Z AR TE R E R & T Z1 WIGE 4).
T-test K40 25 SR WoR, 2 41AE & 00 A1 B B IR
Observed-species, Chaol ., ACE I Goods-coverage f§
B TE B 3 75 (P>0.05); 1fif Shannon A1 Simpson 1§
B0 22 5+ .35 (P<0.05).

500 bp —>

B3 6 AFEM R PCR 3G 7 s Uk
Fig.3 PCR products of six samples

MI1: 100 bp 4> T & hRifE;
1~6 5354 6 3RS A9 PCR 7245 CK: &5 AXTHR
M1: 100 bp ladder; 1~6: Six PCR products;
CK: Blank control

x4 2MENEPRMAERERFR alpha £ #1E

Tab. 4 Alpha-diversity indices of bacterial communities of samples under two zoea stages

Sample name  Observed-species Shannon Simpson Chaol ACE Goods-coverage
S1(Z3) 252+10 3.27+0.13" 0.76+0.01° 272.95+20.31 274.66+15.64 0.999
S2(Z1) 243422 2.82+0.06 0.70+0.00" 271.69+18.27 281.25+18.67 0.999

. *FIR 2R W (P<0.05)
Note: * represent significant difference (P<0.05)

223 HmwmAREZ G A AR FE S R i
YIRS L, BREURERE S R4 4 78 45 2 2K I
RKFEEHELTT 10 FFh, Az B AloRE X = B AR
ZmE (& 4)ER, 2 AR IR TE T 1K 4l
BRI AR, BRI IR T )
(Proteobacteria) . AT [ ] (Bacteroidetes) FlJEREFH ]
(Firmicutes). Z3 I F344HxF B 400000 89.5% .

8.9%F1 1.3%, A1 BAIE A 99.7%; Z1 3]
S YR 2 BE R 72.1% . 26.9%F1 0.7%, At i &
YT T VL) 99.7% .23 IAREIR g A v A TE 1 11 AR
BER TR FE B m T Z1 W1, 82 Z1 Wl

P TR B8 T Z3 BB

TEJE K BRI GE T Ar 45 SRR A (1K 5), 73 Wk
st FRORFL G = B A e 2 TR & (Mibrio, 74.3%), AR
FEBE> 1%L 45 & G T B J& (Photobacterium, 2.9%)
MR SCHE v B B (Owenweeksia, 1.9%). & H B
(Tenacibaculum, 1.4%). 42 J& (Oceanospirillum,
1.4%) . VS5 FF# s (Thalassotalea, 1.1%)F1HAl R
432 (others, 16.1%); Z1 WFE 5 rhAR XS 5 B 5 1 15
TR (60.5%), LSRG E TR E(21.9%), HXT
FEFE> 1% W) 245 18 % 4T 15 )& (Phaeodactylibacter,
1.6%). Z2[CTH & (Kangiella, 1.2%)F1H AR 0256
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A
1.00 [ Loo: B Others
° : = Elusimicrobia
% 075 L 8 Spirochaetes
L] ‘g 0.75 L] Planctomyceteg
g Verrucomicrobia
| 050 | g 0.50 1 = Chlamydiae
154 s = Cyanobacteria
B = = Acnobacteria
2 025 | % 0.25 ] Firmicu.tes
[~ = Bacteroidetes
0 , = Proteobacteria
S1.1 S1.2 S13 S2.1 S22 S23 0
Sample name Group name
B4 AR (A)FIZFLEEE A (BT K L A9 AR X 2 2
Fig.4 Relative abundance of species in each sample (A) and each group (B) at phylum level
A B
1.00
1.00 1 Others
° B = E B = © — = Maricaulis
g 0751 2 Pleionea
-§ < 0.75 w Thalassotalea
§ 5 w Kangiella
< 0.50 S (.50 | = Oceanospirillum
E .g u Phaeodactylibacter
= = u Owenweeksia
K 025+ é’ 0.25 u Photobacterium
u Tenacibaculum
0 0 = Vibrio
S1.1  S12 S13 S21 S22 823 S1 S2
Sample name Group name

Bl s 2R (AR 4R Al (B) g AP L 9 P oAt o = B2

Fig.5 Relative abundance of species in each sample (A) and each group (B) at genus level

(others, 13.1%). T ULWFFEAUEXT G 16S tDNA J7
G V3~V4 RAE AT Y A s s s 0y, P,
HREMERR 28 A ACF, MiEHER R

224 HBmARELEMGEFESN M LDA
B ARIEE 6A)TLLE 1, fEEAIKF L, Aot
FEERJE | INTE 8RR S T TR 2 2 ARG AR it rp 22
SR ENYIA ., TE Z3 RS, LA R AR R
() LDA {HIHEIT 4.8; WX T Z1 WIRES:, TERE TR
J& %) LDA {E4Zik 4.8, H#Efbsr 2K (Kl 6B) IR,
IR B AL (Vibrionaceae)-3R i H (Vibrionales) . &% F}
(Nannocystaceae)- % ¥k I H (Myxococcales) 152 %5 Hi
Jfi & F}(Alteromonadaceae) 34 J& TAS LR []; 11 AT 1A
%l (Flavobacteriaceae)- &5 #T i H (Flavobacteriales)- ¥ T
% 24X (Flavobacteriia)J@ T4 AT ] .

Wig

TEX R E B, XA AR S R E A
RA A, RL AT 3 3, T BUR B EHA
SERE I AH AR B, TP & o FEXT IR v A=
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Fig. 6 Histogram of the LDA scores of biomarker (A) and taxonomic representations
of microbiome from two group of samples (B)
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LDA score (>4) represents the significantly differential abundance in the microbial taxa between samples.

The biomarkers from samples were highlighted in the cladogram. From the innermost to outmost, each cycle represents
the phylum, class, order, family, genus and species level. Each dot represents a taxon, and its diameter positively correlates
with the abundance of the corresponding taxon. The red and green colored dots indicate the biomarkers from Z3 (S1) and
Z1(S2) samples, respectively. The yellow dot represents the taxa with nonsignificant changes between groups
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Case Studies: Pathogenic Agent and Microbiome Analysisfor Zoea of
Litopenaeus vannamei Suffering from an Unknown Disease

SUN Jing, WAN Xiaoyuan, YANG Qian, XIE Guosi, DONG Xuan, HUANG Jie"”

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Maricultural Organism
Disease Control, Ministry of Agriculture and Rural Affairs; Laboratory for Marine Fisheries Science and Food Production
Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao); Qingdao Key Laboratory of Mariculture
Epidemiology and Biosecurity, Qingdao 266071)

Abstract A shrimp hatchery of Litopenaeus vannamei was infected by an unknown disease during the
zoea stage with declined feeding, reduced activity, and increased mortality. In order to diagnose and
explore the pathogenic factors causing the zoea disease, we collected samples from two diseased rearing
ponds at zoea stage 3 (Z3) and zoea stage 1 (Z1), respectively. PCR detection for nine known pathogens,
including WSSV (White spot syndrome virus), IHHNV (Infectious hypodermal and hematopoietic
necrosis virus), VPauenp (Acute hepatopancreatic necrosis disease caused by MVibrio parahaemolyticus),
TSV (Taura syndrome virus), IMNV (Infectious myonecrosis virus), YHV (Yellow head virus), EHP
(Microsporidian Enterocytozoon hepatopenaei), CMNV (Covert mortality nodavirus), and SHIV (Shrimp
hemocyte iridescent virus) showed negative results. Histopathological diagnosis showed unknown brown
particles in the epithelial cells of the hepatopancreatic tubules. The results of bacterial isolation and
identification for potential pathogens resulted in only two isolates of Vibrio alginolyticus on 2216E media.
The average survival rate of gnotobiotic brine shrimp (Artemia franciscana) nauplii immersion-
challenged with these isolates were 58% and 83% respectively. The microbial communities were profiled
by high-throughput sequencing of the V3~V4 hypervariable region of 16S rRNA gene using the Illumina
HiSeq sequencing platform. Meta-16S-sequencing revealed the microbial diversities and their relative
abundance in the zoea stage of L. vannamei. The results showed that Proteobacteria, Bacteroidetes, and
Firmicutes were the most dominant phyla in the entire bacterial community from both samples, but their
relative abundance was obviously different. At the genus level, Vibrio was the most abundant genus in
both samples, at 74.3% and 60.5%, respectively, and the relative abundance of Tenacibaculum (21.9%)
was the second highest genus in the Z1 stage sample. Collectively, the information regarding the
management of larval rearing and the above results of the case study imply that the disease may be caused
by an opportunistic infection with some strains of V. alginolyticus having moderate pathogenicity under
the dystrophia of larva caused by quality degradation of larval feed due to the expiration of storage.

Key words Case study; Litopenaeus vannamei; Zoea; Unknown disease; Microbial diversity
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