LR FOPH BRIV R ERS

1 PCR HtrdR st A 1 7% e 4 2

AR LU LIF& 3%
3% %% 1 CNPH-91-10

HEFHEF91E 1" 1p39leE127 319P

HEHE>: &

PEAR 92 & 2 7 20 P



A LRE R G ORREEE KR 4R i o TR AT K AT
ETARE S CHF B ARSI - Wnd S o el el
FUGATY o A P d d ARy LR R RHRT A R R Y it Ak g
B 0 fREE A Fanfhig 0 R B AF 0 A ERF LS R AEF e
Flrdfsd 2248 R g R T ER A AT o 2 AR P AR e
§ o Ehd DNAFHRE? - 35 047 4p M c4ed 1© [F2 16S rRNA sk 7]

Pl R ARM g o R g sl (primers) o RS F R E R G4
F & (PCR) > % r++%}i&iﬂﬂm;w\+fr;; (DGGE) ~ £ 16S rRNA 7 DNA i fLiF
o PHEE A AITE S DT R REARTERE § R E 24 T FAs T
P o

=2
gy

o

A 1 ;%% (constructed wetland system) & iT & K BN B 405 B ek 044

i 1 ARHITE AR BORE - AR ARE L ) ?fu’——i*}a & f e R TR R
%\7'\ A N R ¥ e YAl UF: 329 E‘»i'%[l] B A RIS
AoRimenPoed Ko ¥ IS kg it ’7\% B EFREREY IR KT
Rk A FERR(ER 2R~ 2L )E“F'”:E"’B?]'?\(éik‘—
&xt’ﬁ]%}‘i)i}j’ﬁ §_+zxn—, ’\J.,;_%Pﬂjf‘,@;t’m' 1—;{3@1000,5&1
B L SR R mHir’FK‘r* Sk B® [23) B 1 E ok
[4-7) 2545288 % 1k 2 AJ2 [89] % » 4 1 /% 34308 ¢ i3 M,,
Fack #7148 [9,10]- 5 4 F [10-12]~ £ £ 4 [13,14] = siet # [15] #
»Frsﬁ gFnd fonk o @ AR EPA S BATREFLRP L1 RR AR RS

OB A LR R S [16,17]) 0 2 Vermontville, Mlchlgan ]
wJ » 1972 #£12 395,000 £ £ - v ff 5 9 S ENER > 3 1990-&mﬁ'fﬁ#;§g
e @7 4200 £ 4> 0 hA- L EGVHEERT FEL S G H ﬁn—— B
BARenTE 4 4 B i p s gy ,_F,i}\\.a BENAEJREFS S S
e R F R R R AP EE L {RGpIEL G Fl 0 A2
B R BATRPN E]J%‘Qﬁgﬁég'r&d\‘l’J"]m)&)l‘bla;}'ﬂ%é}i9-pé\+f"\)f‘r A1
BEGEOARZRBEFRBA TG - AF LT & HIWERE A B F “'*’?;i
T G- F R A TRR L A FHE S FERY AL BB Y
Bk S A BB KT R A o

M2 o BRB Y ZTH o f‘it*#”mﬁ 2y ABRBEASAY £ OGEL

— e TRBY AT F R (AR B TR PR ECR) N2 T i F B
L3 Tt o @R A MAFFHAORE T BRSSP E S 5]
AP R AT AR R o A BRI REMA ST ] 0 < S a2
A2 F1X2TERB OB A IR A LA ERERS L D2

H»

\:
p

3‘

o



$A - LI AR B R PEE S+ H L)
I WRIDITRE Y 2 A e H A T ﬁ*é?f;ﬁ_ﬁﬁ‘*
£ okd e F AP FRpHFER RS B g
(conservation ) &4 F] » ,%ggi BEAFIR A GRS 4T 0 F ORGP ARF R
e kg [18-31) > Flut @ B D137 § 4P B AT HT o

A RIS RCE=E SR - U e SR TN - o SN
v T s B R ag ARAE IS = RZFSHA 175 7 2 W FAR LR
Bk ¥ o R=cange > Tl DNA B2 £ & k2% > ¢ 3 RAPD ~
Fao i ¥ k32 R 3F 5% (fluorescence in situ hybridization, FISH) ~ &4 & & &
(denature gradient gel electrophoresis, DGGE) % » # ¢ & 5 B & % ¥ 2 16S
FRNA A& Fld ¥ * % 17 5 dp % (maker) & 7] [18-31] > * kiFidicd ¥ B chilik
B 2 2 & 4 o 16S rRNA hi®* J_% o fFimte & = 3‘»6: TpFs e gt &
*AZ - pP Mgt d N RETRB RE ] B RATFI AR R
L4 ARE BB B o frF R Pt 392 5 16SIRNA AT > @ @ 3 42
FEKRE AT FE et BN R 9 T KRR 4 > A 16S
rRNA ﬁﬂﬁﬁk;}gi«fﬁi; » i # Lgll}!;sf?rf“} A EEd e e DNA FHRER 3500 8
482 16SIRNA A Flehir H e B 7 (g A 45 163K 1 B 5 2 b el 5 (-
B i By ¥ EBH % DNA prlmers)’ ¥ i % DNA #5 4+ (probe) 1
EHS TR ¥V hod TR LR LREE @4 5 i (polymerase chain reaction, PCR)
s o PeiE WPl TR ¢ i A 4R [18-31]) At F R E T B A D
ARE I Y F oo V- HER T EREY GukA S FEEA SRR
SE 28T ESCay Ui AR

-\X’-N

LY

1 A1 ®s 2 KEERE

ARG FWS ks k2P (EFEAF) f%es 44
kA fEF DR E KA R R QRIS ks g EREF (HRT)
mAln 2 kv o
2. g B

CE A ‘w7f¥ i BAeB T B PR BRI B a2 2 HR 1 g
s 187 DNA Fd B~ o
3.tk &1 {7 DNA 3¢ 2~ [19]

DNA # B~= sV iR L ¥ 2% 1 (1) Ogrametal. [28] = ;2 » 1uglzzk (bead
beater) & & & &% SDS (sodium dodecyl sulfate ) » % 70°C a2 » #-lm fFhm %2 4=
BL > X fe 3¢ {7 phenol-chloroform 2 *z §-v 37 > # 2 CsCl-ethidium bromide Az
B e > it DNA - (2) Tsai and Olser &1 ;‘é [29]) > #-4% 512 lysozyme e
o et LA (S 2 Ak o RE RS R0k 0 X t8 £ 12 phenol-chloroform 2 % .
v B > 12 isopropanol #- DNA Tk » & & £ 1 Sephadex G-100 i g & 1+ » (3)



Jacobsen and Rasmussen 7= ;2 [30]): » %“gd I35 2 8P, (cation exchange
resin) #-imF w2 fc & > R £ #-wmrz 12 lysozyme £ pronase iR o e BB 14
34 2~ DNA -

4. PCR [21,22,25,26,31]

g PAiv 2 S DNA B fEAs (s F kR 5 1 X PCR buffer # » 4c »
200uM e dNTP » L B23k3tensl 3R & » 313 kR 5 0.1 uM > 2R84~ 25U
7 Taq DNA polymerase » & {5 3% B84 5 100 1o F e 420 F = % L i
BE S A R4 1 947C, 3min ;5 35 cycles 5 94°C, 30 s denaturation > 56°C, 45 s
annealing, = &5 5 & 72°C,2min; & fé - X F /A E L 72°C,3mine & i is B
2113 1.0% = TAE agarose gel ¥ 4 47 [22]) -

J(fl

TAHZIR 34 B R RSB 4415 %
;%%L’k:%A% % 2,4-D gk o e N F Rk 2w 8 e
t ¢ 2_total DNA » &7 PCR 4 47 °

2.PCR % %

B4 et 32 total DNA 4 %]:2 (7 PCR F Jis 04~ 5 % % & o1 4 ) < DNA
Forrisd PCRF Bts > 52 B DNAAY » 2 75k 2 A it g 4 0 5
f%?»p:&—rrw PCR 7 DNA Z # {5 » { i&—- #H &7 DGGE F Ji5 » M| H 4%

5 o p o o7 4 dentotal DNA f% & > j% 3 4 » 24-D % evf 12 > 4c > 2,4-D
;mﬁ 3 BIFEFHET e pEEcrtotal DNA » 1238 — 361t s 47 o

24 R

1. Bavor, H.J,, Roser, D.J. and Adcock, P.W.(1995) “Challenges for the development of advanced
wetlands technology”, Wat. Sci. Tech., Vol. 32, No. 3, pp. 13-20.

2.  Thomas, P. R., Glover, P. and Kalaroopan, T. 1995. An evaluation of pollutant removal from
secondary treated sewage effluent using a constructed wetland. Wat. Sci. Tech. Vol. 32, No. 3,
pp. 87-93.

3. Juwarkar, S., Oke, B., Juwarkar, A. and Patnaik, S. M. 1995. Domestic wastewater treatment
through constructed wetland in India. Wat. Sci. Tech. Vol. 32, No. 3, pp. 291-294.

4. Vrhovsek, D., Kukanja, V. and Bulk, T. 1996. Constructed wetland for industrial waste water
treatment. Wat. Res. Vol. 30, No. 10, pp. 2287-2292.

5. Yin, H. and Shen, W. 1995. Using reed beds for witer operation of wetland treatment system for
wastewater. Wat. Sci. Tech. Vol. 32, No. 3, pp. 111-118.

6. Comin, FA., Romero, J.A., Astorga, V. and Garcia, C.(1997) “Nitrogen removal and cycling in
restored wetlands used as filters of nutrients for agricultural runoff” Wat. Sci. Tech. Vol. 35,
No. 5, pp. 255-261.

7. Kadlec, R.H., Burgoon, P.S. and Henderson, M.E. (1997) “Integrated natural systems for
treating potato processing wastewater” Wat. Sci. Tech. Vol. 35, No. 5, pp. 263-270.

—



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

De Maeseneer, J.L.(1997 ) “Constructed wetlands for sludge dewatering” Wat. Sci. Tech. Vol.
35, No. 5, pp. 279-285.

Bulc, T., Vrhovsek, D. and Kukanja, V. (1997 ) “The use of constructed wetland for landfill
leachate treatment”  Wat. Sci. Tech. Vol. 35, No. 5, pp. 301-306.

Worall, P., Peberdy, KJ. and Millett, M.C. (1997 ) “Constructed wetlands and natural
conservation”  Wat. Sci. Tech. Vol. 35, No. 5, pp. 205-213.

Green, M.B., Griffin, P., Seabridge, J.K. and Dhobie, D. (1997) “Removal of bacteria in
subsurface flow wetlands” Wat. Sci. Tech. Vol. 35, No. 5, pp. 109-116.

:aber, J., Perfler, R. and Haberl, R. (1997 ) “Two strategies for advanced nitrogen elimination in
vertical flow constructed wetlands”  Wat. Sci. Tech. Vol. 35, No. 5, pp. 71-77.

von Felde, K. and Kunst, S. (1997 ) “N-and COD-removal in vertical-flow systems”  Wat. Sci.
Tech. Vol. 35, No. 5, pp. 79-85.

Mungur, A.S., Shutes, R.B.E., Revitt, D,M. and House, M.A. (1997) “An assessment of metal
removal by a laboratory scale wetlands” Wat. Sci. Tech. Vol. 35, No. 5, pp. 125-133.

Lakatos, G., Kiss, M.K., Kiss, M. and Juhasz, P. (1997) “Application of constructed wetlands
for wastewater treatment in Hungary”  Wat. Sci. Tech. Vol. 35, No. 5, pp. 331-336.

Ottova, V., Balcarova, J. and VWmazal, J. (1997) “Microbial characteristics of constructed
wetlands”  Wat. Sci. Tech. Vol. 35, No. 5, pp. 117-123.

USEPA,“A handbook of constructed wetlands”, a guide to creating wetlands for : agricultural
wastewater, domestic wastewater, coal mine drainage, and stormwater, Volume 1, General
consideration.

Ludwig, W. and Schleifer, K.H. (1994 ) Bacterial phylogeny based on 16S and 23S rRNA
sequence analysis. FEMS Microbiology reviews. 15, 155-173.

Wintzingerode, F.v., Gobel, U.B.,and Stackebrandt, E. ( 1997 ) Determination of microbial
diversity in environmental samples: pitfalls of PCR-based rRNA analysis. FEMS Microbiology
reviews. 21, 213-229.

Palys, T., Nakamura, L.K., amd Cohan, FM. (1997 ) Discovery and classification of ecological
diversity in the bacterial world: the role of DNA sequence data. Int. J. of systematic bacteriology,
Oct. 1997, p.1145-1156.

Allen, A.E., Booth, M.G,, Frischer, M.E., \erity, P.G,, Zehr, J.P., and Zani, S. (2001 ) Diversity
and detection of nitrate assimilation genes in marine bacteria. Appl. Environ. Microbiol. 67,
5343-5348.

Liu, W.-T., Marsh, T.L., Cheng, H. and Forney, L.J. (1997 ) Characterization of microbial
diversity by determining terminal restriction fragment length polymorphisms of genes encoding
16S rRNA. Appl. Environ. Microbiol.63, 4516-4522.

Higgins, J.A., Jenkins, M.C., Shelton, D.R., Fayer, R., and Karns, J.S.(2001 ) Rapid extraction of
DNA from Escherichia coli and Cryptosporidium parvum for use in PCR. Appl. Environ.
Microbiol. 67, 5321-5324.

Alvarez, AJ., Buttner, M.P., Toranzos, GA., Dvorsky, E.A., Tpro, A., Heikes, T.B.,
Mertikas-Pifer, L.E., and Stetzenbach, L.D. (1994 ) Use of solid-phase PCR for enhanced
detection of airborne microorganisms. Appl. Environ. Microbiol. 60, 374-376.

Shida, O., Takagi, H., Kadowaki K. and Komagata K. (1996) Proposal for two genera,
Brevibacillus gen. Nov. and Aneurinibacillus gen. Nov. Int. J. of systematic bacteriology, Oct.. p.
939-946.

Cocolin, L., Manzano, M., Cantoni, C., and Comi, G. (2001 ) Denaturing dradient gel
electrophoresis analysis of the 16S rRNA gene V1 region to monitor dynamic changes in the
bacterial population during fermentation of Italian sausages. Appl. Environ. Microbiol. 67,
5113-5121.

Carol ash, J.A.E.Farrow, Sally Wallbanks and M.D. Collins. (1991) Phylogenetic heterogeneity



28.

29.

30.

31.

of the genus Bacillus revealed by comparative analysis of small-subunit-ribosomal RNA
segnences. Letters in Applied Microbiology, 13, 202-206.

Ogram, A., Sayler, G.S. and Barkay, T. (1987 )The extraction and purification of microbial DNA
from sediments. J. Microbiol. Methods 7, 57-66.

Tsai, Y.L. and Olsen, B.H. (1991 ) Rapid method for direct extraction of DNA from soil and
sediments. Appl. Environ. Microbiol. 57, 1070-1074.

Jacobsen, C.S. and Rasmussen, O.F. (1992 ) Development and application of a new method to
extract bacterial DNA from soil based on separation of bacteria from soil with cation-exchange
resen. Appl. Environ. Microbiol. 58, 2458-2462.

Sanger, F., Nicklen, S. and Coulsion, A.R. (1977 ) DNA saquencing with chain terminating
inhibitors. Proc. Natl. Acad. Sci. USA. 74, 5463-5467.



