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Abstract: The study with fluorescence in situ hybridization (FISH) on the total amount of mi-
crobes and that of sulfate-reducing bacterium ( SRB) in the deep aquatic environment of Aha
Lake in Guizhou Province of China showed that the total amount of microbes in the deep aquatic
environment was 1. 6 X107 ind + L™", 52.9% of which were eubacteria. No obvious difference
was observed in the vertical distribution of the amounts of total microbes and eubacteria, but the
quantity of active microbes was larger and the microbial community was more complex with in-
creasing water depth. There existed a definite amount of SRB in the deep aquatic environment.

Key words: aquatic environment; fluorescence in situ hybridization (FISH) ; eubacteria; sul-
fate-reducing bacteria; spatial distribution.
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BAUKIR R AE Y E BRI P B Ve Al ik
F=H B 3 BE %% i ( Ledin& Pedemen, 1996 ; Bernd et
al. ,2000) , #ifREh 4 I ( sulfate-reducing bacteri-
a,SRB) B—EK KA E , H7EBHE s bl LA
FABRBRELAE By F 2 AR = AL R R Y H, S, &3
WAEPITERLTC R B BRI E B EE A LA S5 P A LA
FEEZBHHEARIR S EEEZEER(Castro e
al. ,2000;King et al. , 2000;Eileen et al. ,2003)
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HEK MoK FpyBtohee, Kk K KRE
HUNED , SRR KBRS KHEA KUK Fe,
Mn FIBLEREL 5% & & (FEARIN4,2003) . - H7 BT
P AR 2 7K 3R 35 B A W LA R IR 5 TR B R B
b, Rz AIA TS 56 B LA K A 7 B TR A T
IRIENEI PR, RIS AEY 2R R

2 #MEF*E

2.1 HEaRE

F 2006 4E 6 H i Fi Niskin RAE2% M 18 m I
FEFFAHE 1 m (8] BESR AR STIM PTRS K IR 22 m 4bHY
WIZMAK, L RES MHE5H (55 R Aha06101—
Aha06105) , # 5 3L BV 4% 2 58 H EE AT [ €
2.2 FEENMUEF

ZRHEE (Sigma, X H) ; B (Oxiod, EH ) ;
( BEHE (Sigma, £ [H) ; DAPI (Sigma, % [H) ;%48
B8 (Olympus, HAS)
2.3 BOLHRE

% F] EUB338 1 SRB385 A% 1Y BE1R4t,5 %
Cy3 FRiB (3 1) (Enric et al. ,1998) , i [ ¥4 4 T
BEARRFERAFA K

F1 16S rRNA R MAEMBEFIFRSTF S
Tab.1 Target site and sequence of 16S rRNA probes

BETE I FFI(5’ -37) R R

EUB338 GCT GCC TCC CGT AGG AGT BB

SRB385 CGG CGT CGC TGC GTC AGG & Ff Proteobacteria
HY B R EL I I B

2.4 FAJRNLZ 3R EEXT B e A TR 2 K B B AR
Yy L P AN BR R I R B SR Y ST

241 HRTAE BRI o ESHER 2 mom
GTTP & i 3£ /5,1 ml PBS ¥ 1% 3 % J5,0.5 ml
50% ,80% 1 99. 5% B4 RIPER, BHK 3 min, KT
242 R BETBEMARZEHPR
(EUB #4252 2 % 0.9 mol - L' NaCl,20 mmol
- L™ Tris-HC1,0. 01% SDS,20% formamide ; SRB #
e TR 0.9 mol -+ L' NaCl,20 mmol - L'
Tris-HC1,0. 01% SDS,35% FELRR) | ¥ 8 A B
BB TIREY, BB TR b 25 ng - pl ' §
B4 wl A vPik 20 wl IR S)/E W T L 38
‘°C 90 min ; S BRI A BE 5 3 50 °C 20 min( EUB
AT %W 0. 18 mol - L' NaCl, 20 mmol - L~
Tris-HC1,0. 01% SDS,5 mmol + L™' EDTA ; SRB ¥4t
Ve ¥ 0.40 mol -+ L' NaCl,20 mmol - L™' Tris-

HC1,0.01% SDS,5 mmol - L™' EDTA) , /K ¥E &, K
F;0.01 mg - ml ') DAPI 40 pl & 3¢, %56 15 min,
K, KT
2.4.3 R KBTI T ULEE. 7E EUB #44t
I SRB fR4F 252 H L, R A WG 3856 ), 1Tk
R ETICHTBR ST B FIaR B L b R A R
B R WU B, 1R B A FOER B R ED 8 A
WA BAFEREEAT 0 3 W, BUAME
2.5 Y BEAE Y AT K I AR 0T M BT E

BU1 ml FEAR A3 5 0. 1% Y BEAG IR, Je 03
min, 7 SHE B A ERE 0.2 wm JEETIE, K%
1R, F. Olympus 8% T it%¢, W6 A A WB,
Y BERE 5 DNA 58 5 B R R R 58, il RNA 45
RIEHERLAT ., WERHEHARLARX
B ATEERES, s R AEE MRS, S At de o
EHEMAERT s 8 MERBTATA 3 K,
BIME,
3 EREH

3.1 KPR SREMEMERETL

Bl 1~ & 2 R, BRI 18 ~ 22 m FJZ#HIK
A BB (1.43 ~1.91) x10" 4~ - ml™' | Yy
#1.60 x10" 4~ - ml™'  BEKFEEHEMAHE,
B EE (8.38 ~8.61) x10° A - ml ™' EH R
8.47 x10° 4~ - ml ™', B EHAMLIS R B, BLAN T
WAEYERENS52.9%
3.2 ARBEE#K SRR L R e e ]
TEAFHE

BTRS 759 18 1 19 m BRBE /K i Rk A AR 2T
AR, 20 m WESFHAER (3. 14 x10° 4 - ml ™),
BB FHREEE TS, BBEE KKK
ERENTmAEY S, £ 22 m BERRILE REEK

200 mame OFamEmey
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Fig.1 Quantity of microbes and bacteria in the deep a-
quatic environment of Aha Lake
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Fig.2 Quantity of SRB in the deep aquatic environment of
Aha Lake

Br[i54.40 x10° 4~ - ml "' (E 2) ., B FHERELAE
FHEESUREMBRITEN T, AT L—EHE/N
B
3.3 REIGREE MK B e M
BATIA AR 2 K BRI M A T B AR, 18
m FEEMNEEREY RS EBEYRN 7.3%, B F
BDUBRE RT3 5 B B /K 1A 5% 3 086 o T 9% £
YR, E 22 m FEN AT 83.2% , 3 HHL
TERHE FE MEMIBE S 2R (FX2),

®2 FRPEREAFREFHMEINEIBE(%)

Tab.2 Active microbes in the deep aquatic environment of
Aha Lake

TKARTEEE (m) EHRAED
18 27.3
19 57.5
20 75.2
21 80.5
22 83.2
4 i :

A e IABR R S S i B R L LA R A
RIHBRIL 2B IR, SEBR b kR A Y it A B R
AR SARFRERENMEEERRLHM., BAR
FIEEEBEENSR P S AR ES
JRITE(Han Ca,V,Cr,Mn ) ERLFILE, LT
BB SRR, TERNAME IS B iE A
VIR ERIL AT RS o, BR T 40 HT A K 3R 5
AR ST A YRR S A TSR A
EEEWNE L BRI ST 5 AT 18
HEKR B RE Y, & B 3 R 2 K 3858
YR E MBS WE B — AL BIRT s I
BkAFEPMAEYREANES (CFH 107 4 -
ml ™), BFBEUAME N T, AR FE—EEHK
HibigAEY ., R, ZABBEREEWE R, A

BB — E R E R HE AR E A REIZF
BHHAEYMEHAEBENEETHAHE, (B
ERZHISIK P B E, B EZEK
EHREYRN ST A, BEEWE mE S,

BB L FERER KRB FEEERFE L
R , 15 50 B L R A D i S T A 0 3 T 4 O R
TR ZEME YRR 2 E P AT
Y9 (Enric et al. 1998 ; =5 % E % ,2003) , A5
xR, WARBE KR P EE - ERENE KRR
JRE B FRIAR R PR MEYRHEE (I
I ,2003), BREMEMFEABNEEA
b, BB KRR E R MM EE L., AR E
HEKAFEMFRY P EEE AR E SR
BRREWNERA XK. I, BTSSR Z KIS P65
BT PR EE R T HARE
BRI E S, B H —E BB, X 53 %A T
Y BR EL 3 I A 2B S BT 4 A — B
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