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Fig.2 The microflora similarity analysis of samples at different developmental stages of larval Scophthalmus maximus
E: fertilized egg; Chl: chlorella; Rot: rotifer; Art: artemia; PF: pellet feed; W: the water sample of intake; A: the gastrointestinal tract
of larval fish A; B: the gastrointestinal tract of larval fish B.
The abscissa axis represents different samples; the ordinate axis represents the relative abundance of the former ten OTUs of each sample.
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x2 XEHTHELARAABNBAZHRPME OTU B BLAST LbXf4R

Tab.2 The BLAST alignment results of dominant OTUs at different developmental stages of larval Scophthalmus maximus

OTU

OTU 1% NCBI NCBI
dominance OUT serial range of dominance OTU percentage the closest strain in NCBI the accession number in NCBI
source number
2315 12.7 Tenacibaculum soleae NR_042630.1
o 12286 10.4 Lactococcus piscium NR_043739.1
chlorella 2459 70-80(5 9 5, 9 days) Stanieria cyanosphaera NR_102468.1
16787  20-60 (9—15 days) Ehrlichia ruminantium NR_074155.1
rotifer 18389  3-6 (9—15 days) Mycoplasma muris NR_044664.2
2152 2-6 (11—-15 days) Vibrio anguillarum NR_074153.1
17042 1-7 (9, 11, 15 days) Psychroflexus lacisalsi NR_112778.1
8761 1-29 (13-21 days) Serratia proteamaculans NR_074820.1
11441 1-16 (13-21 days) Serratia proteamaculans NR_074820.1
artemia 8077 3-63 (17-25 days) Vibrio proteolyticus NR_113610.1
16444  5-36 (13, 15, 25 days) Alteromonas macleodii NR_114053.1
12286  3-20 (13, 15, 17, 25 days) Lactococcus piscium NR_043739.1
16339  1-30 (9, 13-39 days) Rhodothalassium salexigens NR_117059.1
17650  1-15 (5-39 days) Cellulophaga tyrosinoxydans NR_044502.1
water 8757 3-35(11-15 days) Colwellia asteriadis NR_116385.1
12286  1-33(5, 13—17, 25, 33, 39 days) Lactococcus piscium NR_043739.1
15506  1-4(5-21 days) Lentibacter algarum NR_108333.1
17508  10-28(27-39 days) Myroides marinus NR_117408.1
8081 2-7(27-39 days) Pseudoalteromonas nigrifaciens NR_114188.1
pellet feed 18529  1-5(27-39 days) Kurthia zopfii NR_119003.1
12286  3-11(27, 39 days) Lactococcus piscium NR_043739.1
12286  46—66(5—39 days) Lactococcus piscium NR_043739.1
5381 2-5(5-39 days) Pseudomonas brenneri NR_025103.1
16334  1-4(5-39 days) Streptococcus agalactiae NR_102871.1
gastrointestinal 16340  1-3(5-39 days) Pseudomonas lundensis NR_024704.1
12929  1-3(5-39 days) Carnobacterium gallinarum NR_042093.1
7591 1-2(5-39 days) Lactococcus piscium NR_043739.1
8756 1-2(9-39 days) Acinetobacter radioresistens NR_114074.1
R Ehrlichia sp. s 11
Serratia sp. Alteromonas sp. Vibrio sp. Colwellia sp. , 39
Lactococcus sp. , Mpyroides Rhodothalassium sp.
sp. , Rhodothalassium sp. , 13 25

Colwellia sp. Lactococcus sp. ,
Lactococcus piscium
, 45%~65%,
Pseudomonas sp. Streptococcus sp. Carnobacterium

sp.  Acinetobacter sp. ,

[1,4,12-13]
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Factors that influence intestinal microflora formation in larval turbot
(Scophthalmus maximus L.)

SHI Xiuging" %, WANG Yingeng®, ZHANG Zheng’, LIAO Meijie?, LI Bin?, ZHANG Shuzhi®, LI Hua'

1. Dalian Ocean University, Dalian 116023, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
3. Qingdao Zhongren Pharmaceutical Co., Ltd, Qingdao 266329, China

Abstract: Turbot (Scophthalmus maximus) is a cold-water marine fish. In recent years, with the expansion and im-
provement of turbot farming, bacterial disease has severely affected turbot development, especially in larvae. Because
the fish have the special requirements for the living environment, disease occurrence is the result of interactions among
fish, pathogens, and the environment. The gastrointestinal flora plays an important role in fish growth and development,
and is closely related to disease occurrence. Therefore, it is necessary to investigate the gastrointestinal flora of larval
fish. In this study, factors that influence gastrointestinal microflora formation and succession in turbot larvae were in-
vestigated by high-throughput sequencing. The intestinal tract microflara and their relationships with different devel-
opment stages (e.g., larvae and fertilized eggs), chlorella, rotifer, artemia, pellet feed, and tank inlet water were ana-
lyzed. The results revealed that the intestinal tract microflora of turbot larvae was stable after initial feeding and was
directly affected by bacteria in fertilized eggs. Meanwhile, microflora structure was stable during turbot larval devel-
opment and barely influenced by the bacteria in water and feed. The dominant bacterium was Lactococcus piscium at a
relative proportion of up to 45%—65% in larval intestines. In addition, the relative abundance of this bacterium in fertil-
ized eggs reached 10.4%. Basing on these results, we suggest that the gastrointestinal tract of turbot larvae may be se-
lective for the colonized bacteria. Some bacteria in water and feed, such as the Streptococcus sp., Pseudomonas sp., and
Carnobacterium sp., can colonize intestines as subdominant strains.

Key words: Scophthalmus maximus L.; larva breeding; intestinal tract microflora; influence factor; high-through
sequencing technique

Corresponding author: ZHANG Zheng. E-mail: zhangzheng@ysfri.ac.cn



