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(Lo AR K B 22 B 5 e 3 A UM BIF 5 v, AR T 38 K i Ml R 5 98 R P o R S 30 %, V09 B 2140815
2. v [ KR 2 BT S 56 AR K 7 WE ST, Al w8 o 5 T 0 el R R A S TR SR, B 200090)

ME: ATAMFENGENE £ KA EH 4 M, 5| PCR-DGGE # A, * Jr 75 71 #F £8 |
B iR A e R TR K A M # AT T ¥ 2 4. PCR-DGGE KB % 2 B B 7T,
42 KRR SR AR (27) (B (9) VEH (13) i B (19) i A A4 (18) By & R 45
B A % 3.037.1.883.2.193 .2.825 2. 683 SR FE A MK 5 T1 ¢ 8V F 18 B R B A A
AA6911 83K, UPGMA RX QB &, H &I ANERMMUEMRAE ISP UL, 27T
MBS AREAERZE,RENGEMERY -, EARGNHEMNE(76% ), Bl # 5 I 78 A &
MM R 29% s R SF i B An g 2 A R — S, MM 38% o BRI E BT A B T
4% . ERQEEHW KEW UHE ERE EE5a4H BEE RAERDEREXHE M,
# R &M ,PCR-DGGE At K 9 RIS L EH MR K KM EWHEHE R T L H K, &
FRBINGFRERKREHENR R, THATHEETNTRARESE

KW 8 ; mEE%; & K4e4; PCR-DGGE

hESES: Q938.8; S965.1

MR AR ) P2 B
T AR /N LE IR LR R A A T Y
il HTE K SR A AR AR L R
i 38 1) IE 4Ry RS AR,
S SGHPEE R R A WAL | g e L
Bt K w A TS LR A K R A B
TG B . 370 A 25 R BE 4% 1 10 738 A 7T 6 JR ML A
I T RE 2L, B MR ML f R 2, T R A% 11
B R B KR K TR B A A s P
IR A W R A K B R B Cahill 5
4 fih P 7K A BR824
W 37 37 A T ki £ 30 AT Ak ) S R 35 X
ECE Y R RE T I B R S L R
KK AT B BRI AL 2 B R S B TR
X T K 7 R R S B 3 B K U T RE R
TR I B B R TEME L,

%5 B 85 :2013-12-11 & [ B #4:2014-04-02

Xt ER A

IKIRFFEE HAL 1% 40 AT B 557 Huber 45" ff
SR WL ( Oncorhynchus mykiss) 50% ~ 85% 1 %
B AR ICE AL 5%, H 20% nT 85 57 4 1 o vk
PR #r. 55T 16S rDNA ) PCR-DGGE J:[H 54804,
AR — TS 53 B Ak 1 % FLRRE 2548 AL R 5
T OT R DRH AR 7 e — PR BT A i b i A
WIS AN S A8 . ke T ZE AT L
SN EFTEIAT S RS faE
S AN ) A 7 B 55 TR AR 45 4 O] A A0 b R 3D A A8 Ak
Bro TEZK= 3l 8 10 18 PR 5% Sl A 2500 5 4 v, A
FL53 W ( Chlamys farreri)'™' 75 4 5% 4 ( Epinephelus
awoara) '™ FLANIENTUF ( Litopeneaus vannamei)''® |
|2 (Apostichopus japonicus ) "7 45 K K 5 5 14 1k
BB C A HE, (A LT PCR-
DGGE H{ AR 3 Hr 758 T 8514 4 5 77 58 AR 40 B HE v
IS MEE (SR

BENTE « P I G g VR RHIT e T S A BHIT Al 55 B % T (2013TBFTO4 ) 5 A 38 7R ¥ 5 32 1 i ol B U5 282 ) 1D o 52 00 2 T i AR
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J] & ( Coilia nasus ), F J& & & H
(Clupeiformes) i F} ( Engraulidae ) . #%)& ( Coilia) ,
J2 TP RV v R A I 9 £ 2 A T R E R
iR B NI SR VIO o SR B
Fu, K IR AR S v AL = e R T
SR 9 B AN T B R AR S R B AN AL A 1 T
T IR R R B REIE Bt TR . 2003
AF B RRSE SR T RETT N SR B KT )% B
I iE KRR St IR A HOR Y S, A VL T 8%
M3 77 5 2 Oy ] BEJF C R0 H A, I 85% SR 5E 4k T 4]
RRSEGT B, Ry TSI BRT N E B E TR
T3 B AT AR RE 22 1 A B2, W ] PCR-DGGE
FEARXE IR 5 T 1A A 5 7K 1A 20 TR R 45 1 B AR
WAREIEAT 1 04, LA REER R IR 5 ) 6554 9 5 /KA
T ) 22 R RN 2540 2 S, B 5 i D 856 5 K ATt
AW AR, IR AR T BT i e ml i A g A= T
T K e LAl

LRk

1.1 HmXE

ASZRRE LT 2013 4E 9 J] SR TIRK Ml
WFSE L B SRS A 3, BE AL B 15 2 B 3% a1
BT R RAER RE y (16.78 £2.64) g, 42
K (188.3 +14.2)mm, F-7E JI B F2 7 b PR 0.5 m
LA REREEIKAE T LS Tk iz 2 m =,
1.2 HALE

R fiy A0 FRAE TG TR BRI T #R A JE T 75 % T RS
WS 5% (A3 A 7 5 B HSR GE 0 SRR,
W RBES NS, T TR T8 s
TPIF R KIEVE 3 ko HAEA 0.22 pm 1JC
T 108 Pt 0 2R o UK R DB IR BT TE ) o
Y68 i N 2 W) R R K RERE - 30 C R AE
= Hlo
1.3 A DNA EE

T A KE b 76 42 B DNA 2 | 75 58 45 i %
DNA {212 Yu %7 By ik, R85 5165
CTAB I AHIEIE Y, FRIRZY 0.25 ~0.5 g FEALE| K
P 2 mL g0, A 1 mL 40 2 AR (1. 4
mol/L Nacl,2% CTAB, 100 nmol/L Tric-Hcl, 50
mmol/L EDTA],20 pL 20 mg/mL # i K, 20
wL 20 mg/mL & B i, e 2 % 5 min;37 C 250
r/min $ERIESN 1 h, il A 100 wL f#) 20% SDS, jjj
HIEZ) 3 min,65 TIKIA 40 min,13 000 r/min 4 C

250 5 min, A FVEA 2 mL g0 A I AGE IR
TRy : S 05 B EE 42,12 000 r/min B0 5
min B EE s ITA SRR S 05 S s o A 4
Al — U IRV WO A SRR T S 0 5
aifl; FIERA B TCRE LB 0.6 £k
B S NEE U, - 20 T, 5 E 30 min; 12 000
r/min#.0 10 min,  E i s 70% Hlve L EEUE VR DT
TE , JO B KT, N B TS TR K S i DNA R i 2%
S wL DNA,0.7 % 35l bl &E s B vk e AT A
1.4 PCR-DGGE 4 #7

PCR B K94 10 2 2% STk [ 22 ] /Y 75 12 itk
1o ¥ BATEMW 40 PCR = W) kA7 A8 M h BE BE I
HLIK (DGGE) 73 #r . BEIEHEE Sy 8% 1149 5% P4 M I i
BEIRE (A 2 A2 1 57) 2 100% JR 2% 7 mol/L il 40%
(/v R BUE 23 o) B PR T ) 5 8 TR R R R
35% ~55% , HLykSci4.60 C,7E 1 x TAE b i
H1150 V R LYK 10 h, RYSBIRS 5%
M7 T . B S TE Vilber BERLER A R G0
b B 1%, Jf F] BIO-RAD Quantity One #k 4 %}
DGGE #5£¢ |41 1% 47 73 #r , i 4 Biodap ¢ {4 X
At UKGE K FEAE AT 23 M5, 45 R TR R i i 4
ZREPER A TE bR o UK AR I B0 T DURR AT
A iEVE (9 5 B B2 4 B A K 2 4 1 48 %X ((Shannon
diversity index ) Jz i B % 2 #£ M, Evenness U 3 £
ihBEYR ) 35 5] B Berger-Parker Index F K L
P,
1.5 DGGE BB EFRHEE SN F 547

PIEE I DGGE Z&4f , A 30 wL Jopfi7k4 €
FHE SR . DL DNA 2 18 f AR ,338F/518R Jy
1947 PCR 714 . PCR § g {A R AR 2 %5 3C
BR[26 11977 ¥5 . PCR = ¥)EAT TA Sk, Jf Bkt
PEvERE 73 2 b A YRR PR W 3T
G AE W45 5 28 NCBI [a] 4 Ho X 534 o

2 4

2.1 DGGE 5 Ei&#E RS

K H PCR-DGGE £ AR 341 5751 )1 65 S H/E
IR A W % 2 A 41, PCR-DGGE 45 80 &% I
JEP=rE T A2 Z% ] MR A 2% HL PR % B H AT
R AR IGTFAE WL 22 53, AN (AL ik 194 T 9 7 28 22 531 1
L FRFEK A T T | 18 BE R T N A o)
S B Al IR 25 9 27 913 1918 ZR (K 1) .
2 6] B Ay — sty Hovh IR AR K R 5 3R 5 ) 15
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1 BB 16S rDNA T ERKBX (DGGE) i5 g B REXE (1 ~42: £5FH)
1 ~3. FRGEKMR; 4 ~6. 6157 ~9. 18 ; 10 ~12. JiEEE; 13 ~15. [AENEY
Fig.1 DGGE fingerprints profiles of bacterial communities 16S ribosomal DNA (1 - 42 :no. of the band)

1 - 3. the water from fishponds; 4 — 6. gill of C. nasus; 7 - 9. stomach of C. nasus; 10 — 12. intestinal wall of C. nasus; 13 — 15. intestinal

contents of C. nasus

5 203 8 i Quantity one BR{F E AT 4b L7y
B, 753 th UPGMA A (1E12) o RAFERR 3
AEEARRIEARSAE 0.95 DL b, S 800822 505 )
5% S8R 2R O — S MM B K 0.76 3 HA T
FRACA AT, i ) B A R 78 % , [R] I 57 FE UK
PRAIBLEE Jy 0.29 I HAT 6 LA 5 37 5 1 B 1
A BE 1 gy T PN AR RO — 3, MU O 0. 38
A1 I

A5 DGGE &1 4% JkGE B K AT A S
BOAT Z REPE LU B (3R 1), R B KR 42 5 2
(ZRATR0 27 A AR BN 3,037, W] 8w T )
B2 AT (R DY B i 1 BE AN T N A
FAe Z REPE R B4 B oA 1. 883.2. 193, 2. 825,
2.683 AURS AR H ZHEE . NI AR HL
PO, A5 il [ 15 20 88 2 300 A S, B il o ) B85 i 1
BEX ) B2 demy , 00 T K DA 38 B8 4% R G 5 B 2 ) 2
I, S WAL S L oy, 5 0 B4 4 A R R —
. PCA LRGN MR ELHAZ WEE, 2
SN RS [R)RE i 22 (1] B 0, A7 A W S 22
St TTER R 71, 4% 5 "R TTER 16.7%

TERH 1 _E 36 7 SR A (R ff 22 18] 22 55, SRS AR 1B
Vedeimg, o JE BE R dE N AP R S5 R E R S
UPGMA R Hr—2 (& 3) .
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B2 BE#K UPMGA BE oM
1 ~3. FER kM, 4 ~6. 88, 7 ~9. 8, 10 ~12. lgifi ke, 13 ~
15. JjiE A& Y
Fig.2 The UPMGA clustering analysis of
bacterial community
1 - 3. the water from fishponds; 4 - 6. gill of C. nasus; 7 - 9.
stomach of C. nasus; 10 — 12. intestinal wall of C. nasus; 13 -

15. intestinal contents of C. nasus
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Tab.1 Microbial diversity indices calculated from the DGGE banding patterns
G VK I8 R TR Z RN R ¥y oy e L 15 B
sample lane species richness shannon diversity index evenness berger-parker index
Bl KAk 1 27 3.03 0.923 0.157
pondwater 2 27 3.04 0.926 0.156
3 27 3.04 0.929 0.142
mean + SD 27 +0.00 3.037 £0.006 0.926 £0.003 0.152 £0.008
fiffl 4 9 1.88 0.838 0.324
gill 5 9 1.88 0.838 0.319
6 9 1.89 0.845 0.315
mean = SD 9 +0.00 1.883 +£0.006 0.840 £0.004 0.319 £0.005
= 7 13 2.19 0.841 0.299
stomach 8 13 2.19 0. 840 0.296
9 13 2.20 0.848 0.288
mean + SD 13 £0.00 2.193 £0.006 0.843 £0.004 0.294 £0.006
W it R 10 19 2.83 0.969 0.100
intestinal wall 11 19 2.82 0.966 0.097
12 19 2.81 0.964 0.105
mean + SD 19 £0.00 2.825 +£0.010 0.968 £0.003 0.099 £0.002
1 38 AW 13 18 2.67 0.923 0.196
intestinal content 14 18 2.69 0.931 0.183
15 18 2.69 0.930 0.187
mean + SD 18 £0.00 2.683 £0.012 0.928 £0.004 0.189 £0.007
25 5ea T Br(3k2). 42 MF45 R, 5 GenBank %46 &
%o PR ) 9 [ U D 96% L b ,39% T[] U5 1k i
# 7 100% .
S 144 TR KL IR 27 4, AR 4 vk e 1 12
g 48 89 R IR 4 R, 4 916,17 .22 .24 25 28 .30,
& 3 31,32 g FE T KU 0 AR O 38 TR 0 4 LA T4
--------------------------------------------------------------------- Sl BT oS BT A T L o 50%
05 = " TR o SR E BRI 2 A S B A AR, A

BH1(71.4%)

B 3 DGGE {54 &L PCA
L ~3 Rk ; 4 ~6. 885 7~9.F; 10 ~ 12. il BE; 13 ~
15. 7 3E N4 W)
Fig.3 PCA of DGGE profiles
1 - 3. the water from fishponds; 4 — 6. gill of C. nasus; 7 -9.
stomach of C. nasus; 10 — 12. intestinal wall of C. nasus; 13 —

15. intestinal contents of C. nasus

22 BAMBEFHFIILULNEREREN
ST

X} DGGE #i 80 3% Hh 42 26417 42 0 U1 e 11 i
D7, D PP 45 2R 22 NCBI 9 BLAST LX) Jf: i % 73

29 g HeAa Xt LS NCBI X o o %€ SCH R, AH
BN 98% 5 257 19 W& — LA, ik
FFE . 499 1.2.5.7.23.26 .27 36 37 38 39 41,
42 F4A 2.5.13.23 .33 .39 40 41 4351 iz it B
iR 308 A2 9 A X0 B4 R, He R 25,23 .39 .41
WS A o IR AT R
EEX AR LU 2 98% LA 1 BLAST A b1 2 98%
P BRI EERR 1.7 .10 (18 .30 A% 43 il 47 78 T 3¢
SEKHR VI i 8 BE R 3 A2 WA el o (EURE
W EE PR ATAE R Z (1.7.10) o ZfF 8 Jy i
W, DU SRR AR R B
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7 Xk AR, 55 FR I D50 5 A K BRI TR A PCR-DGGE 45 80 83 Je 2 R 0 #r 1013
%*2 DGGE & E 3k #FH 16S rDNA fF 5 5347 tb 3 45 R
Tab.2 Sequence similarities to closest relatives of 16S rDNA recovered from DGGE gel
Hil il 5 RYLRH BANT Y 8 HAL I/ %
phylum band closest relative obtained from BLAST search identity
Firmicutes 1 Uncultured Clostridium sp. clone H34 16S( KF003155.1) 100
JELRE B 7 Uncultured Clostridium sp. clone T6 (DQ168163.1) 100
10 Uncultured bacterium clone SM31(GU293229.1) 99
18 Clostridium perfringens strain SG7 (FJ215324.1) 98
30 Firmicutes bacterium SCGC AAA043-A02 ( HQ663375.1) 100
«- proteobacteria 2 Aeromonas jandaei strain SCMC75 ( KF358437.1) 99
oI TH 16 Candidatus Pelagibacter sp. Nan172 (JN941972.1) 100
21 Candidatus Pelagibacter sp. Nan172 (JN941972.1) 99
24 Erythrobacter sp. JC212 ( HG008905. 1) 100
- proteobacteria 3 Acidovorax sp. TEG20 ( AB607290. 1) 99
B2 I I 25 Beta proteobacterium SCGC AAA041-B08 (HQ663327.1) 99
- proteobacteria 13 Aeromonas jandaei strain SCMC75 ( KF358437.1) 100
v 33 Aeromonas jandaei strain SCMC75 ( KF358437.1) 100
34 Aeromonas jandaei strain SCMC75 ( KF358437.1) 100
35 Aeromonas jandaei strain SCMC75 ( KF358437.1) 100
36 Plesiomonas shigelloides strain hs0823 ( KC663645.1) 99
37 Plesiomonas shigelloides strain JX-09 16S( KC825322.1) 100
Bacteroidetes 4 Prevotella intermedia strain OH5061 ( KF030203.1) 99
WA 5 Uncultured Bacteroidetes bacterium Z53M80B ( FJ484550.1) 100
6 Uncultured Bacteroidetes bacterium Z53M80B ( FJ484550.1) 97
9 Uncultured Bacteroidetes bacterium 2K82 ( GU074267.1) 98
38 Uncultured Bacteroidetes bacterium A3-1(JN371374.1) 99
Cyanobacteria 8 Uncultured cyanobacterium BksYy41000 ( KC463668. 1) 99
Fusobacteria 11 Cetobacterium somerae( HG326498. 1) 100
B 19 Fusobacterium nucleatum strain YWH7415 ( KF444266.1) 100
Actinobacteria 12 Corynebacterium sp. 32 AP25( AB242687.1) 100
T2k 14 Actinobacterium SCGC AAA043-K09 ( HQ663403.1) 96
17 Actinobacterium SCGC AAA043-L13 (HQ663405.1) 97
20 Uncultured Micrococcineae bacterium D7N78 ( KC006224. 1) 100
22 Actinomycetales bacterium W2.09-6 (JX458455.1) 99
26 Actinobacterium SCGC AAA043-K09 (HQ663403.1) 98
27 Uncultured Actinomycetales(JN866237.1) 100
28 Uncultured actinobacterium clone THAD1-40 ( IN049962. 1) 100
31 Uncultured actinobacterium clone THAD2-29 ( IN049961.1) 99
32 Actinobacterium SCGC AAA043-K09 (HQ663403.1) 97
39 Uncultured actinobacterium clone ME002CS8 ( FJ827861. 1) 98
40 Actinobacterium SCGC AAA043-E13 (HQ663389.1) 100
41 Uncultured bacterium clone VE08-149-BAC( GQ340357.1) 99
42 Uncultured Actinomycetales B3_10_044 ( JN866237.1) 100
Tenericutes 23 Uncultured bacterium M55( AM179931.1) 97
FIEH
unclassified bacteria 15 Uncultured bacterium DDFHAOPS5P06 ( FJ471300. 1) 99
ToE 29 Uncultured bacterium clone 2901 ( HM452222.1) 98

3 3t

JLAE R, L 16S rRNA FE R Sy FE il 1 T 1 1) 4
TR AR T 2 T REE MW a0 &%
1RG5 (S W 35 55 7 v, R 4 T 58 38 8 R RE T T
BELEHY ' ASLH R PCR-DGGE 5 A # # 7

B 1855 55 H A RKOR AR HE 7% 45 SC 813 S R T 42
5 TSI B 45, B S RE T R 0 A S O B
WNERNREAEZ A, Eo X )88 g iE R
8 N AP, 23 S A I 13019 (18 5B i
Sl kW B £ T 9% B 05 8 ( Percoypris pingi
pingi) " % (Apostichopus japonicus) ' )1 &
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i W4 ( Lutjanus sebae ) I B %8 ( Ephippus
orbis) RGN TRRE AT o K RO AT o I T RE
MNAY R E 5, X685 m £ 4 5
PS5 K, 3K — 5 1 SO 9 B IR 1 R F 5
25t — 8 A KM BRI R m A T,
Romero 25" Bf 53 48 & T ¥ 4 ( Oncorhynchus
kisutch) & fiy 5L A D0 S REAS B OK Hh g £ [
FERBEE S T — O DR E, EERIFE TR
FIE IS4 . Tanaka 257" A O 7K (A 02 4y 1
JeBEAL R T BB R R fa R B B R E B B
A BHURR 285 A 5 ) 8 2 1 T R R I R R . A E
IR A KR 5 BT | E RE R T A )
SR AT 6.9 11 8 Ayl S e JT 5K I 48 K 2%
BOA BRI T FRIK AT 5 HA B LR

i i % DGGE 3% i A 247 7 51 I 5 43 #r
J1 5% 55 0t I8 % GE DX A 3 AN TR R I 0 B R TR T
JEEBE TR BT AT T ARAT I OB T W A
LoD i AT g SO g, He b AR I T R A
Fo i 53 3 31% | 33% , J& £ BP0 W i
Hugenhdtz % £ BF 5 15 Hh A8 T8 1 AR 1 2 H
SRIFLH DL HE  Bull 257 AR 4 i B oA A HLR
ST RE , [A] I 3 2 A  T M W Jo N 245 ) 0T R Y
F BRI R R R . T 8% 57 5 K M DGGE
PRI LRG0 7Y 27 A5 B R, T T8 A iR K AR
WRFZ AR, Horh 44, 44% 5534 77 51 22 NCBI X
G35 A [ R BRI K R BB R B e
T 100% ,FBIEE 96% LA I, 45 F L WK AN [H]
FOTR 7K 7K 1A 1 B RE 45 A B — 0 1Y A LR
DGGE %57 23 4575y 77 58 J1 8% 26 %5 O 2 T A
AT 5 Kim S0 5 — ik b 00 £ ) T R T
BB WAL R 97% |, 87 A [ #a. 2 [6] Jiz 16 A
A —E BRI PE 5 TR AR 25 0 B 545 )11 S A 69
P [ 1 85 o 8 T8 RE AT 67 %o B8R 1) AR BLEE
EUE T ARSI S R S H M, 4 13 22 ] 5t
Y 3 PN 0 R X G B4 T R L A A SR E ST A )
5 P Pt 2 T 0 R A ) 5 A D 4
BEAREFIEYESE & QIR PRI 55,
T NS AR DU 2 A 2% R A A ) B SR i
751 HY HoR 45 5 S AN i] B 3% R, B R 2D RE A
REW & AT E— BT o
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Fingertprinting and diversity analysis of the predominant bacterial
community in Coilia nasus from ponds and its environment

NIE Zhijuan', XU Gangchun', CHENG Qiqun’, ZHANG Yong', DU Fukuang', GU Ruobo'"
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization ,Ministry of Agriculture ,
Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences,Wuxi 214081, China;

2. Key and Open Laboratory of Marine and Estuarine Fisheries Resources and Ecology,Ministry of Agriculture ,
East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China)

Abstract; To know the microbiome composition and the relationship among Coilia nasus and living area, the
preliminary analysis of the bacterial community structure in the water environment, gill, stomach and intestine
of Coilia nasus from fishponds, including intestinal wall and intestinal contents based on 16S rDNA PCR-
DGGE figure using a culture independent approach. Results indicated that bacterial community structure
could be analyzed by PCR-DGGE, The DGGE fingerprint showed respectively 27,9,13,19, 18 obvious
different Signal strength bands in the samples of water environment, gill, stomach, intestinal wall and
intestinal contents of Coilia nasus, meanwhile, the Shannon diversity index of which respectively were
3.037,1.883,2.193,2.825,2. 683 ,these might reflect the existence of rich bacteria species. The clustering
analysis to the DGGE fingerprint displayed that no significant differences between groups of Repeating
sample , the similarity of which above 95% ; The sample of gill and stomach of Coilia nasus get together for
a branch, the bacteria structure similarity of which was 77% and that in the intestinal wall and intestinal
contents of Coilia nasus was 38% .42 DGGE bands were all successfully re-amplified, cloned, sequenced and
aligned with BLAST, including Proteobacteria, Actinobacteria, Firmicutes, Tenericutes, Bacteroidetes
Cyanobacteria, Fusobacteria and some unclassified bacteria. These comparison analyses reveal that the great
amount of bacterial community in Coilia nasus derived from the culture water. DGGE technique could be
used to analyze the bacterial genetic diversity and clarify the predominant bacterial community of Coilia
nasus from ponds and its environment. This research has contributed to the development and utilization of
probiotics and disease control.
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