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Abstract: The activated carbon (or carbon-sand) biofilter is an important process unit in drinking
water treatment. In order to optimize operational efficiency of the biofilter, microbial community
characteristics and metabolic functions in the biofilters of two large waterworks with source water from
South-to-North Water Diversion Project were analyzed by using metagenomics and 16S rRNA high
throughput sequencing technology. The results showed that the dominant genera were Sphingorhabdus,
Sphingomonas , Hyphomicrobium ,norank_f_DSSF69 , Phreatobacter, etc. Metagenomic analysis found that
the genome of each activated carbon biofilm sample had a relatively complete pathway to degrade aromatic
compounds, which was corresponding to the macroscopic removal effect of aromatic proteins by the
biofilters. The genomes of activated carbon samples were reconstructed to obtain the dominant genus, and
the reconstructed genomes of several species belonging to Sphinomonas had the potential to degrade

catechol by means of interposition cleavage.
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Tab. 1 Characteristics of metagenomic datasets
PEA | BaRit/G | FslmKE/by | Q0% Contig Bt N50/bp TR A bp
GQl 14.00 73 153 165 91.85 156 839 1 546 1104
GQ2 14.19 178 714 639 91.77 170 212 1437 1 049
GH 14.20 184 145 778 91.51 169 585 1550 1 085
CQ 14.14 308 758 239 92.53 325 823 1292 947
CH 14.20 426 099 848 92.67 468 226 1 096 910
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Fig. 1 Heatmap of community composition in biofilter at
family level
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Fig.2  Comparison of bacterial population structure in

biofilter of different waterworks at genus level
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Fig.3 EEMs of raw water, biofilter influent and effluent

AT AE AR T 5 AR LI
FEAR XTI B 28 S W AR 7). 32T KEGG 1Y
AR o AT W, S A2 2 DR AR ik S 0 249 47 )L
M7 BRI AR Y R R R A 1 R B SR Y, AL AR I
KR MR I AR R IR 2T
FEIH o AP 4 Jr7 , 33k 26 iR A A 15 K 4 R e i Al
BRI K PP R T PR A S Y R AR T 1) VR
Ao TR I I % 7 55 A e Wy e e o A v 2
REEIRAE , W AT W0 7 B WAl W 14 o fie
JETE T 7 AR B A R SO A A T S g —
HZ 5 MR RIEAL, A 51 A7 AR, I,
SBIR R 7 A IR W R A A P A AP ]
VR FR BRI B 3= FERE AR SE R 41
Hh AR I LR AR 48 - — i AR 0 2R 14
T AFEH, OR3-S R 75— FE A
[l i AT SR A, 223 2 2% QB A, I
ZHA N BRI A, TS5 TCA JR¥R, W3k 2
IR i HOR R 1y A 4 S B AR I A B, 5
AP HEREAS , QBTE Uy 2,3 — XU A Bl A )
(dmpB FlI catE) FEARHR — 8 1,2 — XU A Al 2% [
(catA) %o AP 1 2,3 — WU AR RE A A AR 4 —
M 1,2 — BUl U DR 31 e 408 4% — i [ 37 22 e A1
SO S D RE ML [N, W T AR M ARie o7 &

KACEYIFERH RDCHESE N o R AR I
A IR 2R G R AT I 2R 32 LA 0 A 1 7 X
HEAT , A TR R AT e 28 S8 UM AR R IR SRR 58
RIS, 4 - BEEARR — By 220 Z Fh i
WEESigp i, — 0 e 4 DA TR , P B R 225 kor A 11
korB PR S HRE MG 11 FH 5400 £ EATIG A — 3R 7%
et UN ERT G A, 25T R ] PCCA \MCEE #1 MUT
BN A, 2 53] TCA fiF3F. AW, i
PRI RGNS 4 - IR 4 - FIRLAROE —
M B A PR A AU AE o

0
catB catC pcaD HO
A é o
cati | &5 v 24 fi 00

0

0_ OH OH . oy 3-RINE R H,CAS-CoA
peaD i OH {72 g{mhgq & Wﬁm

s VdmpB dmpD 10, CH, T

W R BHEZ®H  dppC  dmpH

PRCIE Tt S L

0 HiC~ O  bphH bphl .
benABC OH 3 P P! G
HO en HxCx@: dmp); D/\%);ILOH—D—P

CH, benD OH
AT EETR dmpH hphJ =% " s-C
dmpC praC TN Bt 4l il A
(0] 0 HO_O
oH phiz 0. Loy phi4 HO OH _pht5
OH b3 jio™ 7 rOH o™ r O oH
0 0 oH
L 1] L% R

B4 EVRENEENTERLEUIMEREE
Fig.4  Degradation path of aromatic compounds by microbial

community in biofilter
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Tab.2  Expression of predictive genes involved in the catechol

metabolic pathway

I H GQ1 GQ2 GH CQ CH
catA 5 6 4 9 14
e catB 5 4 1
21 catC 3 4 1 2 2
pcaD 8 10 10 12 19
pcalL 2 4 1 2 5
dmpB 5 7 6 4 11
dmpC 6 9 9 14 20
dmpH 4 3 3 1 2
. dmpD 6 5 5 1 3
g;‘é mhpD 6 7 7 7 11
mhpE 4 6 1 1 2
mhpF 6 4 4 1 1
catE 4 4 6 11 11
praC 7 10 3 14 20
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