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Microbial source tracking (MST ) and quantitative tracking of biological fecal contamination in water

environment

GUO Ping, LI Hong—na, LI Feng

(Agricultural Clean Watershed Research Group, Institute of Environment and Sustainable Development in Agriculture, Beijing 100081,

China)

Abstract: Microbial source tracking(MST) provides an accessible method for tracking the non—point contamination from biological sources,

for it allows practitioners to discriminate among many possible sources of fecal contamination in the environmental waters by identifying the

target biomarkers. In this paper, the origin, development process from qualitative to quantitative, characteristics and environmental applica—
tions of MST technology were briefly reviewed. The screening criteria of microbes as indicators were developed. Bacteroides spp. as one of
the accepted indicators showed some advantages in quantitative MST because this microbe couldn’t reproduce in vitro environment accord—
ing to the criteria. The research on quantitative source tracking with Bacteroides spp. gene marker under different conditions has made a
greal progress. The research has been focused on the development of Bacteroides spp. gene—markers and their application to contamination

source tracking at a quantitative level in water environment. The effects of environmental factors such as light, dark, temperature etc. on the

decay of gene marks, and the correlation between gene—marker decay rate and different environmental factors were analyzed. The reported

literatures showed that biological factors in the vitro environment greatly impact the MST technique. Improvements of accuracy and applica—
tion scope of MST in the water environment were proposed.
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AR TS B AR IR K FA 16 75K, i
R 2RI Y5 R i A, B
TREYIR R AT AT o BT AR B AR S YR BAY
AR RCURHE R R, 3 i F RS G R HAB A A P a
OIARMEMERE O 15 U IR, 25 15 A8 BRI BT A3 h
T —E BIMERE o TR P IREAR (MST) LUHIEH X5
S/ NSLIN AR EE O 0 e S s VA ST AP Sl S
KRB, 21 22 RISk, SR inEE ok RAANE  H
A R Wi 53 Ak 1R G 3 3 T e 1 ) Al A 4 i
BOR WM AR YIS G O WFFE RN TAE , 2
& R T YA I (19 E ALK, DA KR TS YA BEAT 2
TRBTRTRAL TR 3 BT TUAFtLIT 46 1 H O
AIBIFSE AR, D7 ik E B EAIT 55 N D T
T2 EE.

ARSCHLEE T A Wi DEE AR B IR e 1 31
e g, B ieid 1 AL R BE AT
LK R R A IR A AT S8 08 R o DT BT A T
I IE A Y TR, A EREE A AN T BB 1 A )
i SRR RE ST N 2 AU IR B B AT X F AT
FOF P A0 D R B S 8 SR 5 0 T, Bt TR 4 T
WFFE A5 Y b BRI IR 115 7 B A G 45 2R i AH
RRFR, P vy o A I - 90 5 SR B v R A
B ol A 0 DA A A R 5 R K P 5 7 A )
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1 MSTHARESLXE

1.1 MST # AR

MST AR 7 A T /K AR 75 YAt a2
20 {42 60 AEAK 70 WA 27 S LAZER A T
HE (Fecal coliform,FC) 1 2% 4% Bk [# (Fecal streptococ
cus, FS) [ HL A DX o NS FNHAh 2y i 2 (V5 gy,
H BT 4(FC/FS>4) B E I NTRIT5 3¢, /T 0.7
(FC/FS<0.7) AN HAR S IR K550, 90 4FACHT
FEAME T HABSh YIRS B, R 2 FC/FS>4 I A] LA
NI NIEFEAE 5 Y, 0.1<FC/FS<0.6 52 & & SR 7 kit
Wy 3 LTS G, T 24 FC/FS<0.1 i WA Sy 2 B A= 5
W2y Y (AT WIS I R A B R 2521
FHABETE S UEMIS WIS YLl , D g 2R T T A e 5
BREA 19 A AR A AR B TN R, PR 0 FE AR s B
PRS2 N [ 1) SEE A T AR AR AR, PR, ST
dhfit B 5 2= ( American Public Health Associa tion |,
APHA)EARTEHELELL FC/FS 1 LK X 43 A M5
WA R 2S5 G o AT 7 e 20 A7 R A b o

PRIEIN Rt 5 3555 2 H
SEAE RS RS I TR OB T AT
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1.2 MSTHAREZRE

fifi e MST S8R M1E e Stk LR 0 bnic i iz b
FEUR T 20 {42 80 4R, Scott 25 HH FRAH TR /R
A PN L 28 BB AE S WK AR5 Yo i L . AR
TR BB PRIAUG ) 25 2 1Bk RN TR A TR A DIk
F A HAR I - A W SR s, IR IR Sy T 4R
PN W ) SRR TR o 075 2 ) P B A 0 35 R
(Total coliforms) . 2% 1% & Bf (Fecal coliforms) . K%
FFH (E. coli ) FInEREE ( Enterococci ) X 2SR 1.3 4 1
TE N A 3k A7 E B AN L P 0 e 22 1) 24
KGR FANA KT , 3% AN Y W 5 SR ] LAY S 34
SEAT Al A5 52 B AR IR G R AR

W& LR bR i D RE R & 3 , Farber™5 V5 L4 7R
A IFR RS T E— 1A FE 583, SR AR R A )
AN FLAS REBS S (AR AR 7552 3 A= W 55 Y 1 1R
B, T H BB ER HEA RUX A A [F] AR i e 5 Lo
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GERARR | S IR UE RN SRR, BRI R A TR
REMSTE— &R E B IX BN [F A9 7E R IR (H il Tk 2
A TE ISR h A= AE T ), HJCHE M il P15
CHNEL TR ) HroAy s i el G P 32 380 17 B A 5 [ P 325 92
73 [ BRI AR IE A DS R 2R B, X AR it 1
R ASCRAS AR FRAR ™, AN I R W], BRAE RNA
(F+RNA)FI#5E DNA(F+DNA ) B (A RE % 4 FH R X
I NN YRI5 g, HAM R i 055
PALHE A IR TP A R BV i (Antibiotic resis
tance analysis, ARA )24 g Y5 F1] FH 43 ¥  (Carbon
source utilization, CSU )™, K figy W& B 1% g B R 20 BT i
(Fatty acid methyl easter analysis, FAME )!* K Jiz #T
T A AR A AZ 13 #1325 (Ribotyping ) | 8 42 [ 51) PCR
BT (rep—PCR )V ik w8 J52 HAL 9k 43 BT 72 (Pulse —
field gel electrophoresis, PFGE ) &5 1% 37 7 22 i 7 ™),
X VRARAT A N A — e 1, S5 R A A — o 1 22
o WA, XBILAA: HE WA TR BB R A e
SEPELEIARIC | X o N IR Sh 5T G i1
FRE 4 W HR 1 esp (Enterococcal surface protein ) i, £
LR AR FREE W B AR iR e T
MRS, (B AN 3BT 05 B AL IR AR e 18, e
W R R WA R AR SZ 3 1 A AN A
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I A O OC R B o — B AR R B0 9 4
FAE T BIMOCRREE 1A 225 BRI AR e 4518
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SEIR I A BUFT I 2 N bRicBacH | 2 sh 43 R A
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A 318 R 5 TR AR L, (HOAR 32 B BRI L
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