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Distribution of Potential Pathogenic Bacteria in the Jiulong River Watershed
HOU Li-yuan'?, HU An-yi', Ma Ying’, YU Chang-ping'

(1. Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen
361021, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Fisheries College, Jimei University,
Xiamen 361021, China)

Abstract; Recently, the human activities including economic growth and urbanization posed serious environmental health risks to the
Jiulong River Watershed (JRW). In order to gain a full understanding of the distribution of potential pathogenic bacteria ( PPB) in this
area, we used 16S TRNA amplicon pyrosequencing technology to investigate planktonic and benthic bacterial community in two main
tributaries ( North River, NR, and West River, WR) of the Jiulong River (JR). At the genus level, a total of 68 genera of PPB were
identified in JR, which accounted for 6. 1% of total gene sequences. Clostridium, Mycobacterium and Sphingomonas were three most
dominant genera, which accounted for 54.5% , 5.9% and 5.6% of the total gene sequences respectively, and occurred in all
samples. At the species level, a total of 48 species of PPB were identified in JR, which accounted for 0. 76% of total gene sequences.
Afipia felis, Mycobacterium asiaticum, Clostridium baratii, Brucella melitensis and Delfiia tsuruhatensis were the five most dominant
species, and accounted for 48.9% , 20.3% , 8% , 2. 7% and 1. 7% , respectively. Statistical analysis indicated that the number of
taxa ( species or genera) of PPB in JR water samples were significantly more than those from JR sediment samples. Moreover, WR
water samples harbored the most abundant and diverse of PPB, suggesting that WR water might have a high potential risk for pathogen
contamination. In addition, statistical analysis indicated that the diversity and abundance of PPB ('species or genera) are significantly
positively correlated with nutrient ( nitrogen and phosphorus) concentrations, suggesting that human activities in the JRW such as
sewage discharge from livestock and wastewater treatment facilities play important roles on affecting the distribution of PPB in JR.
Therefore, in order to protect the public health, more efforts are needed to prevent water contamination, and conduct the real-time
monitoring of PPB in JR.

Key words : Jiulong River watershed; potential pathogenic bacteria; 16S rRNA gene; 454 pyrosequencing; bioinformatic analysis
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IS 451 ( microarray) & s e AR HE T AATTX A5
TSR BTG Qe L SR e A S Ay T A )
FHREARNIEIT T K — A ——B AT G ik b
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AR 19% ) 1 IEARK R 4L R (high-
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(53T LE 2R HOR AR L e 3l 2 0 e HOR mT R A5 T
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AR IR T2 TR . AR LR EE B
oA I SRR T AR T LA ARG T 9 TR T
FHE qPCR HI microarray $2A , e I 5 B A B G
AT e A AR R FP 51045 B, 316 7] [a] i) 45
W Z2 s S B, JF BRI | A B s it T ) T
3. BRI A 1 A A B BT, HL 24 i SCHk
(1839 D B RS 2 i AN 4 T

JUIB VTS A 48 B 58 — RIT e, E 2l PE & |
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MR ] =7 A EAR KR (B ). BT
NG sh AT A st R 5, JU e VT K B S R
FEEEINIR] AR 2SBS0 H 25 =02 20—y i ki
N R O W= R (i i e sl W R 13
BV — s S Pl R RN
( antibiotic resistance genes, ARGs) ) K & i
/N (£ =1 1) W AR 18 i O a7 i B S R 51y
WERZ . ASON ] 16S rRNA JE[H-454 £ BRI ¥
FeAR XTACIR | VG A9 T i RIS 4 T B 7 T e o
5%, MY 16S rRNA JE K VI ~ V3 5748 X 4371
I 595 IR S 2 B0l R F A, 3RS T LR TR
SRR R B S YRR B, % IR RS TR
(18 v AR B S 2 T A — 8 R b R LR
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Fig. 1 Location of sampling stations in Jiulong River
1 MR5FE®

1.1 BRI SRR R

2011 4F 10 H, F LT (Jiulong River, JR) W
KIZIFRPGIE (West River, WR) F14LiZE ( North River,
NR) SREREE . B 1 JRR T RAE S 0 s B
(ALEFVGES R E 9 MRS HERET 174
FIZKAAE A 18 ML IFE i (NR_8 3 v Kk
EHEE T R, LR T IR S 0 T4
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SEOHT) . KEERT 0.22 wm SEBRFR MR & B ( Millipore
N ED) BN FR IR A R DU E T 50 mL JCTE
B0, FEAAR ML E R BT - 80°C UKAR IR AE.
[F] IS, SR AR K AE ] 00 5 & 77 8 (NH, -N| NO, -N |
NO; -N #1 SRP).

1.2 AESHNE

FIZKEAIREE | 5. pH 1 DO ] WTW 7K
B A (WTW 2 7)) B0 . F 100 5 #5486
(7K FELE 0.45 wm B IR 27 4E R I U8 /5, 1T AA3
Auto-Analyzer & F& £k H 3/ 43 ¥7 1% ( Bran + Luebbe
Co. , TEE) M. PREES BN E J7 vk FEHE 2 0L
k[ 12].

1.3 DNA #£HL, 16S rRNA JE[H F Bt PCR ¥ Al
454 FEBEIR I Y

JKAE DNA $RHU5 L 2 A SCik[ 24 ], DURR
DNA | FastDNA Spin kit for Soil if 7 & ( MP
Biomedicals 2% &) ) 28, DNA H Bt K/l & A
0. 8% B By g A ¥ JiE H K Al Nanodrop 436 )6 & 11
(Thermo Fisher 23 &]) M %E.

AR 16S rRNA L VI ~ V3 & 48 X 27F/
534R 519X 27F 518 5 5 A 10 bp Y8
PRASHITAER X432 . PCR BN AR IR 1 94°C
ARV S ming 94°C7AEME 30 5,55°C i K 30 s,72°C FEfif
90 s, 4525 AMEH; FK 72°CHEMH 7 min. PCR 774
I AliA i) & (Qiagen 23 F)) Zlifk. RN Hyk
H Qubit® dsDNA BR Assay Kit( Life Technologies 7%
H)) TS E BT R IR G, % B IRYIAR KR
FHEL A W 58 1 454 SRR 7. 7 5 8 i 22 &
NCBI SRA %4} 4 (#4115 : SRX193676) .

1.4 JF55Hr

454 ) ¢ B0HE A QUIME V1. 4.0 #2174
B2 SR UEA: P15 B2 AW o, %o I B 254
fre st gk, O LBR TSI /N F 150 bp
MF 51 5 @XBR & AR N 19751 ; @LERF
P B AR T 99. 7% B ; @225 PCR 5]
P AONbR S T S AL 178 s @ EBREH
MR 6 > % 2L R R AR (A R BEE) 1Y 5 @
Acacia V1. 52 AT FHIREIES . 4R 8000
(operational taxonomic unit, OTU) LA 97% J3 51| A {2L
JER 3 TR Z e 2. P HIH] RDP Classifier 5
RSl I
1.5 5 J AR A A A B L e VI I v A Sl A T
Lol
1.5.1 JRJEH 16S rRNA JEPR B 7

LA SCHR[ 14,17 ,27 ~29 1, AN Greengenes (2011
fZ) * FI Silva SSURef108 database™ H L it 8 T
283 AN AX R M J5L 40 B Y 16S rRNA 3 [H] 7 41
(El2).
1.5.2  JUIR VLU 7 5t i Gl

IEF Taylor %% BLGE 1R IR MUE M 4 58, A
W58 18 Se S ( Genus ) ) 73 H 1 L e V40 RV
VTR TR B (R R Al R R R A E
FRIERE) 3 @i F5 EEXF 58T (BLASTn, e value
<le-10; =90% coverage) , N\ JUIEYT. 454 FEBERR ¥
AR P U 5 B0 TR SRR 16S rRNA 2 K]
FPBIARABEE R T 97 % (Ff) 1 99% (FH) Y571
1.6 Sttt

I8 ] PAST #4131 ff) Spearman correlation il
Mann-Whitney #5553 51 3 47 40 5C 73 #r #1235 PR 4G
555 W Clustering 3R ( Spearman #5¢ 2R %0) 43t
I TT VAR I P R R 45 4 1 2 A e 3 [] B T A
U 43 He 53 A7 ( SIMPER ) 5541 ( Bray-Curtis 45 %0)
SR KAAFI I TR VB T E 05 B P 119 40 A1 25 5

2 HFR5ITE

2.1 JURITHE R 9 RDP 202850 Hr

454 5 BRI Y B 28 B Ay BT )R, 3R A
204 216 5= T it 20 1 16S rRNA JE P 541 (Fg A A
5835 17977 41) , F¥K L 360 bp. &3
J&/R T RDP Classifier BYF0 B /225 5. Bk [, 24
90. 8% MIJFFI AT IH A 34 4[] (phylum) (& 3). {H
BEA 7328 45 G REAIC, T U 28 09 7 90 500 b . 2
87.6% . 79.3% . 59.2% F140. 2% )35 n] %53 5]
WEmdd ., B, BHAE (B 3). KRS ] 4326
JEAIT b R 2 R T UTAR Y A9 ( Mann-Whitney
test, P <0.001). X8, JUIE VT 40 B8 BE V% 10 Z2 0
PERSET , T 25 1 AR ) 20 B0 P i R AR 2 (7
FEEE AN 2 S B AR R £
%22[12,34]'
2.2 RGO I Z AR

55 Taylor 557 S5 )5 J5 B A5 His 12 % b 23 1T
BRI, ST LA R R v A B A 68 AT TR Ui
(LTI w R "), 7 R Jw T T
( Proteobacteria) . R B |1 ( Actinobacteria) . J&BE
B 1] (Firmicutes) . B2HEA[] ( Spirochaetes ) | JUFF B
["]( Bacteroidetes ) . ¥ #T# ] ( Fusobacteria) . ZZ /K
B ] ( Tenericutes ) FNZF4EFT 1 1] ( Fibrobacteres ) , 5
A BB 6.1% (K 4). H A, Firmicutes.
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