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Table 1 ~ Physico-chemical characteristics of river waters collected behind and in front of the Three Gorges Dam of the Yangtze River
TURB"/ DO’ poc’
Sampling location(E/N) DEP"/m ORP"/mV
(NTU) /(mg/L)
5.1 190 155 7.6 3.371
10.1 320 157 7.4 ND
TG_BD" (111°00'22"E/30°49'53"N) 15. 1 390 155 7.5 2.976
20.2 430 160 7.5 ND
25.3 410 163 7.4 3.482
2.1 480 180 8.1 ND
3.5 460 180 8.0 ND
TG_FD" (111°03'19"E/30°50'07"N)
4.6 440 180 8.0 ND
4.8 420 181 8.0 4.082

* The conductivity, salinity, total dissolved solid (TDS) ,specific gravity of seawater (o, ) ,and ammonia concentration were 23 ms/m,0% ,0. 15 g/L,0,

and 0. 100 pg/L, respectively.

"The samples behind and in front of the Three Gorges Dam were labeled with TG_BD and TG_FD, respectively; DEP: depth; TURB ; turbidity ; ORP:

oxidation-reduction potential ; DO : dissolved oxygen; DOC : dissolved organic carbon; NTU : Nephelometric Turbidity Units ( the unit for turbidity ) ;and ND:

not determined.
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B e BB 107 A4S, 5 R SERER 97.3% )& T
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BRI AL A" o J8 T Sediment
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Table 2 Diversity indices and major group affiliation of clone libraries retrieved from

behind and in front of the Three Gorges Dam of the Yangtze River

TG_BDO0. 2_AOA

Clone library

TG_BDO. 7_AOA TG_BDO. 2_AOA TG_BDO. 7_AOA

Cutoff 2% 5% 2% 5% 2% 5% 2% 5%
No. of sequenced clones 27 29 24 30

OTUs 3 1 8 4 7 2 4 2
Coverage (% ) 100 100 86.2 89.7 83.3 95.8 96.7 96.7
Chaol 3 1 9.5 7 10 2 4 2
Simpson Index (1/D) 0.32 1 0.41 0.79 0.39 0.92 0. 60 0.93
Shannon Index (H") 1.09 0 1.33 0. 46 1.29 0.17 0.77 0.15

Number of clones ( Relative abundance in each clone library) and

Major group affiliation

2% cutoff-based OTUs ( Relative abundance in each clone library)

No. of clones 27 (100% )
Soil/sediment

OTUs 3 (100% )

No. of clones 0 (0% )
Sediment

OTUs 0 (0% )

28 (96.6% ) 23 (95.8%) 29 (96.7% )

7 (87.5% ) 6 (85.7%) 3(75%)
1(3.4%) 1(4.2%) 1(3.3%)
1(12.5%) 1 (14.3%) 1 (25%)

* The conductivity, salinity , total dissolved solid (TDS) ,specific gravity of seawater (o, ) ,and ammonia concentration were 23 ms/m,0% ,0. 15 g/L,0,

and 0. 100 pg/L, respectively.

"The samples behind and in front of the Three Gorges Dam were labeled with TG_BD and TG_FD, respectively; DEP; depth; TURB : turbidity ; ORP

oxidation-reduction potential ; DO ; dissolved oxygen ; DOC : dissolved organic carbon; NTU : Nephelometric Turbidity Units ( the unit for turbidity) ;and ND .

not determined.
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FT Y AOA GLHEZ FEPE AR AL ; [F] BE, 2001 /K A4 v B
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AG_BD0.2_ AOA04(HM443611)7
San Francisco Bayediment clone(DQ148638)
74} ————— Nitrosopumilus maritimus SCM1(EU239959)
54— TG BD0.7_AOA21(HM443615)
100 Sandy loam soil clone(EU137862)
99 Agricultural soil clone(EF450800)
100 00 TG _BD0.7 AOAO0$(HM443614)
TG_FDO0.2_ AOA04(HM443621)
523 TG FD0.7 AOA07(HM443629)4
TG_BD0.2_ AOA01(HM443610)10
87' Yangzte River Estuary sediment clone(EU025177)
Cenarchaeum symbiosum A(DQ397580)
Candidatus Nitrosocaldus yellowstonii(EU239961)
100 ~ TG_FDO0.2_ AOA47(HM443627)
L Yangzte River Estuary sediment clone(EU025151)
20 —————————— Canndidatus Nitrosophaera gargensis(EU281321)
100 7i|: TG _FD0.7 AOA20(HM443631)
97 West Pacific continental margin deepsea sediments clone(EU885685)
0.02 99 Mexico Bahia del Tobari estuarine sediments clone(DQ501005)
A |E TG_BDO0.7_AOA44(HM443620)

57" West Pacific continental margin deepsea sediments clone(EU885660)

72
100

JuaIIPas/[10§

100

JUSWIPaS

Bl EF anoA BERHENKIZHRRNAMUAEIHERERLETHRELEMN, F I CenBank BRSIFHESH, K
HE R EMNEFHERIZE 1000 X EHE (/N TF 50% HERRE) FMRKEN 22 NEHEBRERE

Fig. 1 Neighbor-joining tree ( partial sequences, ~ 635 bp) showing the phylogenetic relationships of archaeal amoA gene sequences cloned retrieved
from the studied water samples to closely related sequences obtained from the GenBank database. One representative clone type per OTU is shown,and the
number of clones of each OTU is shown at the end (after the GenBank accession number). If there is only one clone sequence within a given OTU, the
number “1” is omitted. Clones are named as follows for the example of TG_FD0. 7_AOA20:AOA amoA clone number 20 from the 0. 7-wm fraction of the

water sample in front of the Three Gorges Dam. “TG_BD” means “behind the Three Gorges Dam” ;and “0.2” means “the 0. 22-um fraction of the water

sample” . Bootstrap values of >50% (for 1000 iterations) are shown. The scale bar indicates the Jukes-Cantor distances. Bar,2% sequence divergence.
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(2) & IA G| g 7K Bl 7 5% 4 20 A2 AT DU 32 301
T KA H I i R BB A URL SR I AOA R 22 [
() 284, (82 60 T [R) A A 267 (7 i o B 3 4 R
L) M AOA MY L E B T — 2. f)
LIBSHUFF 43 45 5 B 7R, 3 | (TG_BDO.2_AOA)
IR (TG_FDO. 2_AOA) 7K fA& v 7 il () AOA F B

L5 — 4, i WL (TG_BDO.7_AOA) 53K (TG_

FDO. 7_AOA) 7K A v ff 25 1 JURE 2 10 ) AOA Fof
BN —HE, X AL 2 (6] A 25 S LG8 R T 45 2 9 T
B Z ) 22 5 (18 2) .

—

TG_BD0.2_AOA
TG_FD0.2_AOA

——— TG_BD0.7_AOA
TG_FD0.7_AOA

0.08 0.06 0.04 0.02 0.00

B 2 E-F LIBSHUFF SIS R EHH amoA EE X E
RESITE

Fig. 2 Clustering of the different AOA amoA gene clone libraries based
on ACxy values from the LIBSHUFF analysis. The tree was constructed
with the unweighted-pair group method using average linkages in
MEGA4. 1. The parameter ACxy in the LIBSHUFF analysis represents the
difference in coverage of any two clone libraries ( the larger ACxy,the greater
dissimilarity between the given clone libraries ). The software for the

analysis was available at http://whitman. myweb. uga. edu/libshuff. html
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Structure of planktonic ammonia-oxidizing community in
the waters near the Three Gorges Dam of the Yangtze River
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Abstract: [ Objective | Investigation of ammonia-oxidizing microorganisms ( AOM ) in natural environments is of great
importance to understand global nitrogen cycling. However, little is known about the effects of dam constructions on the
AOM community. We studied the diversity of the free-living and particle-attached AOM populations in the waters behind
and in front of the Three Gorges Dam of the Yangtze River,and analyzed the possible correlation between the observed
difference in the two fractions of AOM with the environmental parameters. [ Methods] Two sampling locations near the
Three Gorges Dam were selected :one behind and the other in front of the dam. Physicochemical profiles of waters at each
location were measured ,and the biomass in the waters was collected by filtration. The diversity of AOM in the collected
samples was investigated by using an integrated approach including reverse transcription and clone library construction.
[ Results ] The turbidity,dissolved oxygen, and redox potential of the water in front of the dam were higher than those
behind the dam. The AOM population behind and in front of the dam was dominated by ammonia-oxidizing archaea,
whereas the ammonia-oxidizing bacteria were not detected. The distribution of free-living and particle-attached AOA
behind and in front of the dam was different ; the particle-attached AOA behind the dam was more diverse than that in front
of the dam, whereas the free-living AOA showed the opposite tendency ;the difference between the fractions of AOA behind
the dam was apparently higher than that in front of the dam. [ Conclusion]| The dominant AOA population did not show
significant variation in the waters behind and in front of the dam, whereas the altered water dynamics resulted from the
TGD construction may change the distribution of free-living and particle-attached AOA fractions in the waters behind and
in front of the dam.

Keywords: the Three Gorges Dam,ammonia oxidation,ammonia-oxidizing archaea, community
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