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sruroundshexachleorepenzene™

Cl

lite crystalline solid

sed as pesticides, fireworks

‘ighly oxidized
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e -Recalutrant to biological process
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eReductive dechlorination is the only
known biological process




BEcreleUnd: Reductive dechiermaauen™

» Celrgog and Energy source
- Co etabo IS
- haloresmration

“— [low/ G+C Gram positive
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— Proteobacteria

— Green non-sulfur bacteria
® Denalococcoldes
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sruiound: Rhytoremediation™

S NIEL hnology 10 tise' plants to treat
ror teminated media

- Yz ny advantages over other technologies
" “uccessful examples
= S| ess successful examples
s Plant-contaminant-microbes continuum
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"ﬂ . = Artificially aged
L contaminants in sediments
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VIELENEIS andJViethodszaging =

pared 500 ppm HCB In ietleI ether
.Ta mL)
dded the solution to a 4L jar
2 =.-*;-— ushed away the solvents with pure

—

"..ﬁ-n.i:-

~ — nitrogen
e Added river sediment to about 65% of Its
volume

® tumbled it for 70 days
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Vigbeyials andyVethods=sampling™

T e

sr Sampled every 20 -30
days
— 10-15g for HCB and
metabolites analysis
— 1-2g for microbial
analysis
e 2 planted reactors
sacrificed at day 125




shieical analy/sis

MIONNIE Exane/acetone (50%) added
- M]_) 245 oIS
BeEntriftiged at 3000rpm for 20 minutes

,_Taken 1 mL supernatant for analysis with
= GC/MS

e 10ruL mmternal standards added




RESHItS: HEB removal
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ERESTIiS=metabolites
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VichoeIel analysis-BDINAsextreiction™

ENts
WErSel® DNA extraction Kit

Washed with DI water and PBS washing buffer

- —- — Lyophilized at -50°C for more than 60h

— Pulverized under liquid nitrogen
— Extracted DNA
— Stored in 100 uL autoclaved DI water




Rl time PCR: Primers«

O GTE UM G CIENPERADE TN System

Prirnigr Base pairs Size

BIUE71F  |CCTACGGGAGGCAGCAG

"_(57R CCGTCAATTCMTTTRAGTTT 299

DHE7 74 | GGGAGTATCGACCCTCTC

DHC1212R |GGATTAGCTCCAGTTCACACTG L

* Casemayer et al. 2000. # Hendrickson et al., 2002.




SMIEECRT Temperaturespregrans™

o Fez g on conditions ...

Bacteria

Defhalococcolaes

De_r ation(x1)

95°C 3 min

95°C 3 min

Reactlon (x40)

94°C 30 s

94°C 30 s

55°C 1 min

60°C 1 min

72°C 1 min

72°C 1 min

Extension

/2°C 6 min

72°C 6 min

Melting curve (x80)

55°C 10s

60°C 10s




REAINNMeE -PCR: reagentst

IEECRIEagents (25Ul reactions)

Cd

SVBERIgreen PCR mastermix 12.5uL

50 VI forward primers 0.15ul

=150 nM reverse primers 0.15uL
DNA template 1.5ul

Molecular grade DI water 10.7ul
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e PCR; standards™

- SerlallelilerianmievmieEiane bl PN A

5
2 Jraf) Jerds for bactera

=5 _// genemic DNA extracted from E. co// cells
=] rahn pards tor Denalococcolaes

"_':.—Z'w % Col plasmid DNA with Dehalococcoliaes 16S rDNA
= insertion

s DNA coepy number calculation

massx (6.023x10%)
660g/mol X length

DNA#=




y RESUILS: RT-PCR standands

A Eubacteria » Dehalococcoides
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sEElifent ever tme
Dehalococoides in the Bulk Sediment
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BRESIis: Defialococcoioes/Bacterias.
IESEMIMENt oVErFtime

Dehalococcoides /Bacteria (%)

—&— Typha
—A— Phragmites
—&— control

Time (Days)



RESUILS: Day 125

/pha J_Phragmites

roots sediment | roots Sediment

=libacteria 2.16x10° | 2.35x108 | 7.78x108 | 4.14x108

- ==
= e —
e S —

— Pehalococcordes 2.87x107 | 4.58x10° 3.27x107 | 1.07x106

Ratio (%) 1.30 [0.19 [4.20 |0.26




eonclusions ..

aguatc plants facilitate reductive
Jorlnatlon off HCB

HJ:-I s ncreased the bioavailability of aged
Staminants

2 RE —PCR IS a useful technigue to quantify specific
§_§L"“fmICI’ObIa| groups

_—_'_

— ® Plants selectively enriched certain
microorganisms

* Plant roots provide locus for dehalorespring
pacteria except for exudates stimulation







Fiime PCR: hackground
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Henisacilitated JieChi degradation™
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yeioyen andJVethanesRPredtction™
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