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Abstract

The aim of the study was to examine the bacterial community associated with the intestine of
Yesso scallop (Patinopecten yessoensis), and to isolate potential probiotics for juvenile culture of
Yesso scallop. The scallops were bottom sowing in December 2014 and samples were collected in
January, April and July 2015. Polymerase chain reaction and partial 16S rDNA sequencing were
performed on DNA from bacteria cultivated on Zobell 2216E medium. The results showed that all
the isolates were classified into Proteobacteria, Firmicutes and Actinobacteria, with the dominant
Phylum of culturable intestinal microbiota being Proteobacteria (78.9%). At the genus level, Vi-
brio, Aliivibrio, Shewanella, Kordiimonas, Pseudoalteromonas, Pseudomonas, Aeromonas, Pelagico-
la, Phaeobacter, Shimia, Agarivorans, Psychrobacter, Marinomonas, Kluyvera, Bacillus, Vagococcus,
Myroides, Tenacibaculum and Micrococcus were isolated from the intestine. Shannon diversity in-
dex in January (4.24) and April (4.28) was higher than that in July (3.96). The Pielou index in Jan-
uary, April and July was 0.97, 0.97 and 0.95, respectively, indicating that the distribution of species
on the three sampling days was relatively uniform. The similarity index of Bray-Curtis and Sgren-
sen showed that the intestinal microflora in July was less similar to that in January and April (0.27
and 0.23, respectively), and the intestinal microflora of scallop was significantly changed with the
time and seasonal transformation of bottom Sowing. In particular, summer (July) is different from
spring (April) and winter (January).
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2. HRIFNTTIE
2.1 #H8

SO0 FH BN 5 b DUF 2014 4F 12 A RHE, 70l + 2015 4 1 A 4 AR 7 A3k T4 U,
RIEE 15 AN L, BEAARIE N M1 M4 F1 M7,

22. A%

2.2.1. BiERTSE

I 15 WURHRER 55 DL, PATC B i /K g DL 58 3R 10 IF B 70% A5 - 4K[9], B R A7 Jomi fides], XA
BAGE, DFRIPEIHIES T, KA JCH A3 KT e LR E & . K 10 HE IUiE & 4
FREE, N 9 fARF(WV) CR AR BEEhoK . 203K, UG EMRERE, HL 0.01 mL iRAT T 2216E KidRik, T
20°CHEFE 7 Ko IBHUAT THEORREE 1 55 97 5 (B VA 2U(E 30~300 2 [H))BEALPkE 30 A B &t T4lifh, 4lifk
Z VR LG 700 T 4°C R PP FI-80 C A LR R [10] -

2.2.2. 4B DNA AY3ZEL. PCR ¥ XK F3IaIME

KA PR 3 2216E MRS IR B G TR, SR AT H] 3R R 41 DNA P sl 32 1870 S [ E A
TAR( )t A PR A R 5E AR R 2R K 2H DNA. BL5|4¥) F27/R1492, XT4HTRE 16S rRNA FE[A F Brdb T4
B, SR TAY TR ERAT A, PCRRMNAKR KR MNFERF 5% k. H 10 g/L Biflg
B L VKGN PCR P22 575 B AR 25 o A2 AR TR (L3 ) A A R /A 7] 58 i PCR P24 IR U/ o

2.2.3. BB IEFS R

+ % Bk 7 41 £E Eztaxon (http://www.ezbiocloud.net/) 25 3L E ¥ g v BEAT 46 R A [E VR EExcE, DS SR
B B =i 741, SR Mega 5.0 HEAT e it A1 SR 70 i R F A3 A9 0 T R4, IRt | 2587 i
(boostrap)FEAT B AZ KN, [ 28808 4E )y 1000 YR[11]. N HCEERHE 2 5 A 5 I AT 32 /5 DL g v] % 9 4
W2 FEME, 1H5 Shannon’s $6%1[12]. Pielou’s $5%1[13]. Bray-Curtis 1§%[14]41 Sorensen #5%1[15].

3. RES

FZIRAAUE R T 99% Ay [Al — AN SR N [16], ANJE U 285 B DL Mt v 23 2543 21 90 AR AH B 35 %€y 37
AR 1) KAEWE )8R 37 NRAREMER BRI R EY). PraaSRmmEiE T 41 28
W] BRG] AT TIARERIE ] 5. a- R E . p- IR AT AN ST AR
WA 12 He IEH . B RMEE . FTEH . BORRE E . R H . R E L AR E
WAt H . AR FUTEH . TR WoRE s 16 B JNE RN A LKA R R E R
B PR B SRR AR, RERRER AT ER WREBERE R, S KRR,

Table 1. Representative 16S rDNA sequences of cultured microbiota isolated from the intestine of Yesso scallop
1. PAIBTTETRHE 16S rDNA EEXTEER

No. of strains

Phylogenetic group Ii%'gée Closest strain Id?(;: )ity n Ao .
Proteobacteria
Vibrionaceae T1 Vibrio toranzoniae Vb 10.8™; HE978310 98.5 1
T2 Vibrio atlanticus Vb 11.117; EF599163 99.2 1 2 2
T3 Vibrio pomeroyi LMG 20537T; AJ491290 99.9 1
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Continued
T4 Vibrio cyclitrophicus P-2P44™; X74710 99.2
T5 Vibrio mediterranei CIP 103203; U57919 99.3 1
T6 Vibrio tasmaniensis LMG 21574™; AJ514912 99.6 1
T7 Vibrio scophthalmi LMG 19158™; AFWE01000105 99.1
T8 Vibrio crassostreae CAIM 1405M; EF094887 99.5 2
T9 Vibrio owensii DY05("; GU018180 99.4
T10 Vibrio artabrorum Vb 11.87; EF599164 99.2
T11 Vibrio gigantis CAIM 25M; EF094888 99.1 1
T12 Vibrio tapetis CECT 46007;Y08430 99.7
T13 Aliivibrio fischeri ATCC 7744M; X74702 98.2
Shewanellaceae T14 Shewanella aquimarina SW-120; AY 485225 98.6
T15 Shewanella japonica KMM 3299; AF145921 99.7 1
Kordiimonadaceae T16 Kordiimonas aquimaris MEBiC06554"; GU289640 99.4 2
Pseudoalteromonadaceae ~ T17  Pseudoalteromonas espejiana NCIMB 2127"; X82143  99.9
T18 Pseudoalteromonas shioyasakiensis SE3™; AB720724  99.0 1
Pseudomonadaceae T19 Pseudomonas marincola KMM 3042T; AB301071 99.5
Alteromonadaceae T20 Alteromonas simiduii BCRC 17572("; DQ836766 99.2 2
Aeromonadaceae T21 Aeromonas media ATCC 33907™; X74679 99.2
Rhodobacteraceae T22 Pelagicola litoralis CL-ES2("; EF192392 98.6 1
T23 Pelagicola litoralis CL-ES2("; EF192392 99.4
T24 Phaeobacter leonis 306; HE661585 99.8 2
T25 Shimia isoporae SW6™; F1976449 99.1 1
Agarivorans_f T26 Agarivorans gilvus WH0801("); GQ200591 98.8 2
Moraxellaceae T27 Psychrobacter pulmonis CECT 5989; AJ437696 99.9 1
Oceanospirillaceae T28 Marinomonas alcarazii IVIA-Po-14b™; EU188442 99.4
Enterobacteriaceae T29 Kluyvera intermedia ATCC 331101; AF310217 99.1 1
Firmicutes
Bacillaceae T30 Bacillus methylotrophicus CBMB205™; EU194897 99.0
T31 Bacillus vietnamensis 15-1; AB099708 99.7 1
T32 Bacillus firmus NCIMB 9366; X60616 99.6 2
T33 Bacillus anthracis ATCC 14578™; AB190217 100
Enterococcaceae T34 Vagococcus fluvialis CCUG 32704(; Y18098 98.0 1
Bacteroidetes
Flavobacteriaceae T35 Myroides marinus JS-08M; GQB57652 99.0 1
T36 Tenacibaculum gallaicum A37.1M; AM746477 99.2
Actinobacteria
Micrococcaceae T37 Micrococcus aloeverae AE-6(; KF524364 99.0 2
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Figure 1. Neighbor-joining phylogenetic tree showing the relationships of 16S rRNA gene sequences retrieved from the
intestines of Yesso scallop
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Figure 2. Culturable intestinal microbiota of Yesso scallop (at the
class level)
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Figure 3. Culturable intestinal microbiota of Yesso scallop sampled in different stages (at genus level)
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