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Diversity and Quantity of Different Microorganisms in Methanogenic Granular
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Abstract: PCR-DGGE, FISH and RTQ-PCR techniques were used to study the microbial community structure and quantity of
different microorganisms in the methanogenic granule in different phases from a lalrscale anaerobic reactor. The results indicated that
as the organic loading rate of the reactor increasing. the archaea community changed more significantly than bacterial community.
Most bacteria were located in the out layer of granule, while most archaea were located in the inner layer. The quantity of archaea

was a little less than bacteria, and the quantity of methanosaeta increased significantly.
Key words: methanogenic granule sludge; microbial community structure; PCR-DGGE; FISH; RTQ-PCR

i 8RS 5 v (1 ORIV Y6 A e 22 T IR AT N DR AR L 8 A AT L3 8 7 e, AT AR R
AL IR)V AR KT T I E P R AR AR, AR 4 ISL, P R M X AR R 10L, UL&L‘PFB 5L RN
WAL e T S B S ) o A LLACEURL G e B8 RE D 2. 04m. BeRbyg e ki iG e, B A 4L b
‘:F'Jl_k_l R TTE AL E IR R SR FE IR IR K (0 AE P2 PE EGSB R N 8%, #E/K A A it A5

WOCR, RORETS Y G W BRI K TP LS O B0 JlsnvRBE AT LB A, BIZE 18 kK o in N — 5 B i1 4
SN DR (B FOGE AN 1) I T B, IR IE A R 2 BEIR 0B A R K, L coD:l NI P
Ser ) ) ME R LR AR MY Z MM 2554 4001 2.5~ 50 1. SN 8% 9 pH (R I8 42 1) 78
MR, P RN A A EE T RE. UL A BUBORITS e 6.8~ 7.2 Zqa), WL s HILE 35 CAA. 1R NV 211
AP NS B RO IB AT (R OCRERUIEGE. XPBORL pzh 58 i@ Tl b, 49 3 YREUAHBURL 75 e K b,
TGUETFREARGE RN MBI EAR PRSI AL by A B R BJ5 55 1d, M2 T4R5 98 RESh B:
P2 . HWl, X R AUBURLYS Y2 (T s pLERL Y T EAT 45 25d, J2 IV 4% 69 4 BL A A (OLR) 21 % 20
SIRAF N GO ) LLR R A G A kg/ (m’+d), COD LBRRL K 96%; Ff &
DTV F A i O A5 g B AT T O EFAY, L
137 BT A 5T BN R e R
J5 I 24 AN 132 AT B B (10 0K TS YR A Dk ) %, FI A
PCR-DGGE FLARWFFL T BORLYS U6 Hh il 2E 9 1) 2 4%
PR ALAR K, R FISH HARBFSE T 40 B Al B 7
RIUkL Y Ve 1 25 18] 43 A, 85 i R RTQ-PCR
AV SFSY T ORI UE R AN N O T e
R[] ) 58 1K R

$ 3 qg%;gg f:]";i Iﬁ;ﬁ?\ﬁﬂﬂﬁ ilzglﬁzgi)(ﬁf H (20024 A601190)

1 ARSI %gm ANIIE(1975~ ), Lo, Wk, S BBEFU b ks el

FlE 3 &4, E-mail: sur yj@ tsinghua. edu. en

1.1 PRA N 88 34T S R i e e b * I ﬁk. Er mail: jiane. zuo@ tsinghua. edu. cn

DIBAT
75d, OLR 2} 35 kg/ (m>+d), COD EBEHELAN 90% .
1.2 YRR
1.2.1 PCR-DGGE

DNA [ 42 B 44k % R 0 B AR A2 ) 2 +)
DP301 B 7 £, LLEEHUT DNA Jy Bib, FI A 47
GC I 41 514 P338F pS18r GCHM I #5149



111 2 5§

P 2 2355

Arc 109F Arc344r GC'" BEAT PCR ¥ 84, 7 A ]
Bio-rad A #] [f) DGGE {3k 41 i Rl B PCR 74 ik
FT93MT, 38 VA O Wk e gk ik 1 B 2 T I Ak 1 Hy
8% , B E N 45% ~ 60% , i) 60 C, HLJE 60V,
1 x TAE 28 b b BUJBE 16h )5, TE 4% 20min, #x
JEAE R A RS M EE 3 .
1.2.2 FISH

IS I 2 R SR A 3 P R 75 e R b, ST B
BEERL ) 4% % 56 TRV 8] 3, PBS 2% P
B, T PBS 22 ph BN 100% £ Wi 115 A BUR
BT E- 20 CRRAF( BT A7E 6 A~ H) . I A
A B D) AR R ¥ e MEAT AR, BIVR BORL V5
TR T8 3 60 CHIY A Hu s vp, A E1 S VA, V)
B JERE Sy 8bm, R T4 8% 1 b, I FI G s ) 2k 47 M
b, Z%A8 R CY3(4015) #RiC M EUB338(5 ACT
CCT ACG GGA GGC AG3 ) #EHFI FITC( & 15) 45
it ff] ARC915(5 GTG CTC CCC CGC CAATTC
CT3') 4T, Xt U5 Ve B i b AT T Aoy 228, 2%
AT P 46 °C, A A8 W ME i Wk B 4 0 25%
35910,
1.2.3 RTQ-PCR

PRI RO AN Bl A O B 22 B 2 R 3
WA G4 P338F pS18rt ™ Are 109F Arc344e 2|
518f MX82511 ¥, 454 SYBR Green %8¢ 5 i 7
B KAAC W 2 W) FP201 %k 7 6) 48 i H
PN B PCR X ( Bioer FQD-33A) HEAT4 1 (7 1
Z4: A% YE 94 °C 3min, 2 1E 94 °C 10s, 1% 57°C
20s, ZEfH1 72 °C 30s, 32 MGER) . 40 180 5E B bR HE o A
FIHI K HFFE 168 rDNA FE 8 T JF0RL 8 7
TR R 22 18 i B bR AE R T 3L 16S tDNA 1)
46-825 5 F BEI T JTbr 4 1 v e o Sk bR 5 1)
5 R T A Kl 5 e 725 11 46 BH P 6] B EE 4 R,
W FCHEAT A5 LU AR, B 0. SHL AR K Je W BER, i1
Prift fhZe HEAT PCR 98058 FEAG I, ) HE 410k #6 B
Joioe B, i P Jp 2 0T T O 0 R RR 1 % 10°
copies/ mL, 1 x 107 copies/ mL, 1 X 10* copies/ mL, 1

x 10 copies/ mL.
2 H#RE5WR

2.1 FOORE A TR R 2 R

X3 ANBORLTE JeAE A BEAT T DNA 2L £
PCR ¥ 44, Fi 34T DGGE 43 #1, 43 13 2] 3 4N FF i
HR i A R DGGE P, ke 1 iR,

M 1(a) HPaT %, FERERNTS VR (FESD A) Hhaf i

() 2% 27 B D, e A SR K IR 4ty s /b, X it T
PeRpis e Q47 Bl FECE TR KR, S8t
YUpE K BT HAEFESD B AL C o, 4058 11 4% 17 %L
FG T SEBE AT W S 30, 58 T Bl A S N 2% 1R 8 4T
FAT B AT B2 e, JBURLYS Y6 v 40 1 1R R 28 SR8y
A0 S, I AR A R AT IR KA.
H, SRS Ye A LG, FESh B .C AP IR A T R £
SR EEAT, W) B AR B Rl S U rb 4 R 2R A R
b AR RN AR BiEAT T 25d Ja, Foknis v 4
PRI 48 M) 3 CO AR ke ok BUAR B S 4
50d [T, SN 2% A7 HL A Ao AT K 8 o, R
Y5 Y6 T 40 B (R IR &5 R S AR HE R AHDN B e

— — — ] e

1 3 FRSRERPAES SEN DGGE Eig

Fig. 1 DGGE profile of archaea and bacteria in three sinage samples
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Fig.2 Spacial distribution of bacteria and archaea in three methanogenic granule samples
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