I"ARZERFR,2019 £,35 %, 5% 4 # Journal of Guangxi Academy of Sciences,2019,Vol.35 No.4
FEEEE SERDINFEANEMREREEHSE RBFEERR

H 9 BT 3 R A R R B BT R BHE M 5

E%.E ORLEALLEAG cPER L BEE L E O OET EEF L BN L 2N
AL AEAEBEEADHAE, LAEEXRFAREGEELEZLRET,LAFTE 266104;2. LWAEMLEZFFAREES 80
B A&EM 251907)

FEZ N R B AEBE X R (Penaeus monodon) 76 T.] AL IR B RUAEW I E T, AR AT HE Y48
Y] Fr L E i P Biolog ECO AR #3077 58 455 X v i JE BE 57 X 8F 7 18 2H S 45 W I 25 L T e AR 1R
K S B P AR M . S5 5R WO A B X R i 0 2 25 R AL T LN T X B i BE 5 e v ELE L i b
B 20 M K T B HE S 5 VBUR L IN2 S A AR L AT DL M SE 4y A . 8 3 Operational Taxonomy Unit
(OTU) % & . Chao 1.,Simpson,Shannon $5 %5 90 1 5 3F 5 19 X5 88 7 18 & 1 =0 B2 A 208 8 Ak 0 38 &
B I E RS ) S R B RS AR H ] Proteobacteria, 3% % M | ] Planctomycetes., ik [# ] Actinobacte-
ria JEE '] Verrucomicrobias H 7K i & & fx & AU 2 ZLFT B H Rhodobacterales, H: ¥k 2 % % B H Plancto-
mycetales; JB /K FE&EFXIH A unclassified>E 75 K F B Ruegeria > O & Roseovarius %, ¥ Fh 34
B B S BAH [R] 45 5 5 33 S #4926 {H ( Average Well Color Development, AWCD) & 7R iz 38 Tk A= 8 A 5
SRS AL 24 b GCE WA PSS L BE I ] A A AEHE PR W L B2 144 h /R TOPR. AR5
ST T R ARBE T XS MR 7 TE R A S S AT (R 5 A R A LA ARl

KW AR RIE  E MY sl HAN RRERRE AR

RESKS.S968.22  XEARIRAG.A  XEHS.1002-7378(2019)04-0325-07 Ear
WEA—8, 5%
FHHELKXIR(OSID)

B PR B BE D R | B KR T D AR O R

0 3% T P A 5 T €6 0 B2 4 1 R A

A AE BET5 XF BF (Penaeus monodon) X 44 4 N XF
R, 43267 BSRJE T s 1] (Arthropoda) H1 5¢ 44
(Crustacea) T & H (Decapoda) X} #F B} (Penaeidae) X
URJE (Penaews) o J& % HF & i R AU, 5™ F P 52
RS, A NMAR AR E ERFE AR

XHBLAIR L BN AT A ARl 2 (0 BR OR AY ZEOR L N ER S
il 2~30. & AL CLT ) A Tk Ak Rk F
K35 KRS 2R R A

JI7n T SR Xof M AR DAY i L £ 9 AL I MR L T T
AW A K 7 Bl AR A AR LB IR WO B B T A T

xR A BLR AR e PRl SRR R 8 K 4 # A A T E (SDAIT-13) A\l R 4 2018 48 JE K Wk & K % Al 5 R A1 #T 5 E % 8

[ GIE-REFD |

FEA98—) . B ML HEARR TENEAF I EEREIREFGETE.

[x x@EEHEH]

(1980, %, Bl HF 5 B, £ INFE KB A 4 B SR RO E B £ 9 % E-mail: fy_{y123@126. com,

3 A AxX]
DOI:10. 13657/j. cnki. gxkxyxb. 20191129, 003

ERFH.FRFAA.F. ST AT EAREN R EHEE KRB EEAE] ) B FK¥H.2019,35(4) :325-331.

WANG X L,LI L,WANG Y H.,et al. Research on organization structure, micro-flora characteristics and metabolic activity of Penaeus monodon

[J]. Journal of Guangxi Academy of Sciences,2019,35(4):325-331.



TR FE ML http://gxkx. ijournal. cn/gxkxyxb/ch

T 4% 26 E AR AT L A5 0 SR L ARORE AR B R 2 AR
S0 00 A e A RO O R Y B TR A S AR A, A
ZRME S ARSI FEROEERRY . B
TE AR 1 45 0 R By R AE X IR SR A bV T 5 L RE
AT L i SR ALK ) S B HLRE L ST LS g 18 2 AL
S D TR 7 A 0 T e S ] R o S B A T A
12 ARFERLA Y BR B B E L % R AR BE Y X IR
ERHAE A FEA B T 1A e 5 A (] A AR
SRFR I S v AR BT X B 7 B ol A 0 i ) £ 0
PR OR T HE T A9 DE A £ 13t BRI 4K A

1 MH5RFIE

1.1

it B LA % 5 19 B A BT X IR R 1L AR I N B
FHY AR KL (5410, 5) em, BEHLBCA 3758 4
500 FB/m*. K5 i 3 b G RE O R SR DR BR 2
a6 IR L G & kL, E RS SR LR 1,
x1 EfiAMOBRS
Table 1 Ingredients of basal diet

3% J5Tf L R % gz
Nutrient Mass Nutrient Mass fractio

ingredients fraction (%) ingredients %

ML R _ s

Crude protein =44.0 Calcium =5.0

HLE . e .
Crude fat =4.0 Total phosphorus =1.2
o BB -

Crude fibe <6.0 Lysine =2.2
HLK 53 R

Crude ash <16.0 Moisrure <11

1.2 fAFEH
KWK [ SR K, KT (26 =1 °C L pH H N
7.2~7.8,24 h R, WHAEN 5. 5~6.5 mg/L,
HA<0.4 mg/L, FHUMHEA 40 m*, K%K 1 m,FF
B 7K UE S H R K B A0S B S 40 DR R R A 3R A T
o B H AN 10 0B KAE Ry b 7 L a5 i B v O R A
LKA T 6:00,14:00,22:00 H 0, #1H &
PIFCAH G 2 h N2 58 R,
1.3 HRXERKN
1.3.1 #Hakf
IEH AR — H )5 BE L A 17 H i
50 & 1% 77 fa B A A8 BE X AR (R BRI A i o £
B RS REALEC 10 X R, A5 4k 50 B L AR
% PCR K, AN 5 2H % R 71 BEAE 55 3 (WSSV) X HF
BEHi 8 (TSV) X 8RBT JBE IR 38 B8 25 A 9 0% 1 30

B (AHPND) xR i L (EHP) 25 205 5, B
TR o Y By ol N N | D 7R = ST o R e
HER K P R C AR R TR S I E A
LURN 2 53 AR AF GRS 43 1 A A i T Bouin [
W NEYET —80CHRAERH.
1.3.2 “AR%EH

WE 24 h AL SURE S BEAT R LA B 22D
FRER T pm SRR R -PLLGE 2 WU (O-
lympus,BX53) F (100X ,400 X)) #4752 FA MR .
1.3.3 M i T AE 45 M 4 AE

FH QUAGEN 12057 & 42 Bz 18 4 28 4 56 ] 41
DNA, ¥ # V3 + V4 X (5] ¥ 319F: 5" - ACTC-
CTACGGGAGGCAGCAG - 3", 806R: 5 - GGAC-
TACHVGGGTWTCTAAT-3") ;38 i Hi M B 1 A 9
FHARB A B A A lllumina MiSeq 2 X 300 bp
paired-end M /¥ ¥ & #4750 07 . LB ANT « (¥ I i
A 25 BR reads B9 barcode 43k ¥4, LR & A L
T BB R 5 Yo T A1 R BR AR B i Y A L AT
BT HNV R 55 50 Ge it s (2) 78 97 Yo AL BE R ¥
16S rRNA Unique Reads ® 2% i# 17 Operational
Taxonomy Unit (OTU) F FEGe i1, 47 4 Ui B AL 5 v
YR e R (M2 H OTU £ H 2k 5 R4k
similarity {2 [ 1) ¢ R B, % £ i A A9 similar-
ity H#EAT OTU 2087 #2322 70 Hr s (DO GE it Alpha
ZREME{E . 245 Shannon,Simpson.,Chaol 841, 8/~
YA RE T 22 5% HONTT K- B AS ] T8 20 A5 19 142
FE AT 20 M5 (5) B B it £8 (Rarefaction curve) , X ]
¥ 750 SR AT BE AL DL 3l 20 0 7 50 50 T Re A 3=
OTU W% H M ML (6) K11, B J& K b5y
A5 B AT B2 M1 J5 AF i Heatmap K, 6%
IR it AR L
1.3.4 M A A4 A

Average Well Color Development (AWCD) A
DL HIR A8 7 i AR B 15 60 1 fizp 18 Tl AR 0 B e 1) 1) A5 Ak
HY AR 2296 P . % 3 A AT R BEALAE & o3
BMIRTR A 5 F T Biolog ECO Rl (2 2= 3L 4
Ak AR UL B E4T) . Biolog™ By ECO
MM (ECO MicroPlate, USA) & A 3 £& 31 F N[
R CHrp R IR IS 6 Bl OB 10 Fh RIRIE 7 Fh LR
B AT R 2 RO 2 B HEERIRE Y
Fie i — 5 LB 0. 9 %6 (W / V) A= BER K F FE s - 81 7
TC W IRERE SR 5 I RE T 25°C T Biolog ECO
THOF AR . B AL A 150 pL. K fnEFAE 9 Biolog



I"ARZERFR,2019 £,35 %, 5% 4 # Journal of Guangxi Academy of Sciences,2019,Vol.35 No.4
FEEEE FIEM T XU EH S

ECO 0 H hin 55 . 28°C 15 i K 5%, & B 24 h B2 0045
FL7E 590 nm K T IR, ESE 5 d, B
a3 ANEE L T A 0 R R AR P
WG AWCD #om, Kt B A Xy AWCD= 2 (Ci-
R)/n 2 Ci BT #Y 31 ASBRIEFL A ROG(E s R
Xt HEFL IO AE 5 0 Oy B 55 BE 5 U5 S B R A 58 v
J9 31,

2 HEREHW

2.1 MBEARRERE
W1 Pz, B AR BE T 0T I i BE 45 44 LT M.
P P B T [ MR TR Sy b e CRLJE AR B B A D | i

Ji5E L2 RS 4 AL 205 i b Kz 20 M 5 o L AN R S
T4 & BB HE S 5T B0 AN S A H AU
AT L 1fi 5 43 A .
<
BRI
# hy &
¥
. " -
.“v ’ . 3.
100x
X . ok
ik {
\ ’ 3
\ ‘3 '.' ’ Y "*"‘
2 RS
e s"
~ . 400x%
Bl 1 REIEBE X UR G I SR S 5

Fig. 1 Intesitnal section morphology of Penaeus monodon
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Fig. 4 Species heat map analysis at Phyla, Order and Genus level
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Research on Organization Structure, Micro-flora Characteristics
and Metabolic Activity of Penaeus monodon

WANG Xiaolu',LLI Le' ,WANG Youhong',GAI Chunlei' , YE Haibin', LIU Hongjun',
FAN Ying' ,GUO Pingping' ;MU Chuanchuan®, MA Xingkun®

(1. Shandong Key Laboratory of Disease Control in Mariculture, Marine Biology Institute of Shandong Province, Qingdao. Shan-
dong,266104 ,China; 2. Marine and Fisheries Bureau of Shandong Binzhou Beihai, Binzhou, Shandong,251907, China)

Abstract: In order to clarify the role of intestinal microorganisms in Penaeus monodon in factory culture
mode, the intestinal tissue morphology, micro-flora characteristics and intestinal microbial metabolic activity
of P.monodon in factory culture mode were explored based on HE stained tissue sections, high-throughput
sequencing, and Biolog ECO technology. The results showed that the structure of the foregut in P. monodon
was similar to that of P. vannamei. The structure of the gut wall was thin and clear. The intestinal epithelial
cells were tightly connected. The microvilli were arranged neatly and densely, and the outer hoof tissue was
thick, showing the distribution of sinusoids. The number of OTU (Operational taxonomy unit), Chao 1,
Simpson and Shannon index effectively showed the richness and diversity of gut flora in P. monodon ,the se-
quencing data were reasonable. The main components of the gut flora included Proteobacteria, Planctomyce-
tes, Actinobacteria and Verrucomicrobia. The highest level in the order was Rhodobacterales, followed by
Planctomycetales. On the genus level, the content was unclassified >>Ruegeria = Roseovarius ,etc. The spe-
cies heat map analysis showed the same results. The trend of intestinal microbial metabolic activity was
shown by Average Well Color Development (AWCD). The microbial metabolic activity was weaker at 24 h,
and gradually increased with time, until it stabilized after 144 h. This study analyzed the intestinal character-
istics of P.monodon ,providing theoretical basis for subsequent research and healthy breeding.

Key words: Penaeus monodon , gut microorganism, high-throughput,organization structure, micro-flora, met-
abolic activity
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