AEY A4l

Acta Microbiologica Sinica

2020, 60(4): 727-738
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20190291

Research Article IRIESE =

HA EIKEEY R N REE R G R
KA, rmHm Y, RW Y, S, WES ZH ) MikES,
kg b, AE YT

LM IRIEA RS, 1)1 #ES 610041
2 A BB AR b AT P A REVETT R R E A SEh s, M1 AR 610041
3 Hp R IT R BFSERE, AL JBRYS 065007

WE: NN AR &S EhR ST E R RO X, Hdh A Y R R )E
SNSRI, (R AW B A T BE AR ST A MR S5 e e AN TERE . [ B ] mEgE 2ok
AR A ) A R P g D TR 7 F e 1) A AR R I R i o [ i ] DA STl VA X 3% A R ir
IR ZE I DU R 2 SRR R, Ay AN TR AR . TN R AN AN T RRANIR 485 5% 5 8 I %
YERE 7 R I fige ook A% v B GE R i AR ka3, T SR T R R, B s 2 SO K MR e
7 FGE R R I A IRV 45 o [ 2551 ] BRIFHLR 200 H303 M2 SO WA Re A N IR Ah , HiAth
P R AR QR . INERAN T R A ey BE ), HAE AR RS BUFAE B4 22 5%, )7 W be St iy 4
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B NERANT BRACHE i AR A T FE A . R LE SRR AW A I R AR B T —E B E P 5T

JRILR

KR AVRRNBIZT, BRMENRIIRR, ™ Hke, RASSR, maEly, 2EU

IR AR 2 AR v R A N (k) R
YIREfd A AR T R R R, FE R R P
KT 90%), HE AL MmASR, o
B2 P AR IR (Co-Ca b k) 2, ik,
U220 52 AR 1Y 15%-30%, S22
() B R 4y, AT LA N S A R 2 Ak A
BEEARA, AR A T RARE R R,
TR AR, R A2 St
B2 KA MELAORAE , IRAEIREZ R E 2R B R
AR R Bk B A 2 A I 2 kA Al
B, FEARESFRMARBRRAAENA. . &
LAY — RSNy, A R R 2 K
AN . RTEANGT . B8 A0 A0 7= H e ol B 45 4%
FORRIDIReAE Y, B 2R AR RO, B
I A AT HLIRAL Sy, P2 F e A — S AR 1
APl AR R RO . R SE . F LR AR I
REEDA DR ILT , R ALE AL &, I
PR A R A R MR TR (AN TR . N RN
T, BRER SRS, R PR IR A IR

%=1

AR T AR SOV (AGY>0) (£ 1), T
HOE AN S AR, A R SE U™ H A
I, AT I, e 2 b AT RS 1
AR A AR SRR RS, Rk AT AR
WAL A T IR B A AT R AR (B, X
TR R K GUE W2 & et AU R AR N e ™ A2
Hie, DL MRSE iU Y e is 2 Stk 2, HETid
i A iR 18

ST A6 X ANE RLR A 2 R
SR IR 2.8x10M m®, 4 [ ) R W IR A R
(1 9.6%, 2 [ Py B S A HEZ A X O W A I
BN ERAL, J& TR T 77 A L RIS i
MR o U A U e I BE T A IR R (RO)
0.33%-0.88%, /¥ (5 95%LA I, HEIR)E 4 I (1h AR
FB B, LR Z 22 FOR 2 (FPHs e AR i)
OBE S R°<0.7%, J& T4 - B0 A8 e i B 1O,
Pt S ARG IR, AKIEFR AR R A, HAEEKD
fREEARML 6.4 g/L, BEHEZMAEDERE
FEUOTA LA 2 43 B R e S TR AT 36 R AE S ) 5

R AR EAPE R LT B R AE T L

Table 1. The Gibbs free energy of volatile fatty acid degradation®!

Substrate Reaction AG® /(kd/mol)
Anaerobic oxidation

CH3;COOH CH3;COO +H"+2H,0—2C0,+4H, +95
CH;CH,COOH CH3CH,CO0™+2H,0—CH;CO0 +C0O,+3H, +72

C4HgO, C4H;0,+2H,0—2CH;COO0 +H"+2H, +48
Methanogenesis

CH;COOH CH3COOH+2H,0—CH,+HCO3" -36
CH3;CH,COOH CH3CH,COO +H,0—7/4CH4+5/4HCO; +1/4H" -56.4

C4HgO, C4H;0, +H"+H,0—5/2CH,4+3/2C0, -88.5

actamicro@im.ac.cn
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BT A, MAEYREEA R MREN, 3
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JES AT REE

TEREZ SR #2002 i 4
Bk, Hrp 2Rty AR Y TE— e FREE b e T
BOZ A PIRRIER R, ASBISE A R
IR ZEH 2 SN FP Y, Bl LA ST
PIRR AN T BRERAE s, 38 3d DA B85 7
T, B BHAS [R)R J2 K B A 44 2 M DR i = H
ot (VR 7 RIS 5 I P e e R AE 15 B A
Tk, SR AR R W ER A b ok R Y
20 T A R TR AL

1 BB

11 et

ey . s FRENSZ N AR X
0, LR F5 A I F 3R E N 5 A A X AL
T o DN 3 I A 1 O 22 S0 WS £
JZK, FFRAERITCR R (2.5 L), PR
HIZEEI L E G 4 °C R, IFE 7 d N7
P
1.2 REEFERLR

FE N PR, 202 I 2 /KR it B DA v
ZIK 20-30 min &, AN 0.5 g/L E AR ER R £

PRI TR . TNRRENAT T REN, T2 /K i
7GR R T IR R o dE—20 R AR E I
B8 R E A RN ) (R B2 20%) , A TAE A
It AL SR B IO LER 1 57 3 (g/L)™ . NaCl 0.5,
MgCl,-6H,0 0.5, CaCl,2H,0 0.1, NH,CI 0.3, KClI
0.5, KH,PO, 0.2, It RERRREL 0.5, FLARSL
BRI (1) AN IR AR B2 (2)
TN BN (&M 0.02 mol/L); (3) WINTNFREN
(4 E 0.02 mol/L); (4) #shnT MR #h (& kB
0.02 mol/L); z5 (AN A4 3 AN, LIl 5 A~ FE
52, RigERTH pH 7.0-7.2. FESLE T 35 °C # 1l- s
BRFE, WA B e SO AR R
E S R BE AR, TR PRI 2540 2 AT
7 HGE T 2R I AR KRR, T LA A K B
2 R (tmax) 2 ELEEM AT, ASSCHAY pmax AR T
Originpro 8.5 H1(# Slogistic 1 T AERLEL i1 (Origin
Lab, USA).
1.3 HEEE&ENE

K FAH (3 (22542 7820A, 35 [ )/ il Il
SRSy IERCE Porapak Q BUAGEMNAE (N
2 mm, K 3 m), FEAE DR AR ARG I A5 (TCD)
T BE 439 105 °C 80°C Al 130 °C, #A N4l
2/5(99.999%), H:yHE S 30 mL/min, R VICI
FESEFE E 255K 0.2 mL, SR RS IF T AR — 3k

M AR iy e — 2P il F e A
X EE TR e B IR

I

14 HRMARNIERNE

AR TE L (ZHEAS T890A, 3 [ )22 IS 14
W S R R PERR IR e, LRCE K S
08 InertCap-FFAP (£ 30 m, P4 320 pm)
RIEIERE, FEFPTHEAEAR, BI 80 °C f&%F 1 min,
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SRIG LA 18 °Clmin YRS, FHE A 180 °C, ¥
2.5 min; JEFE (UL )R 210 °C, HEFEMAR LL
1:105 & KM B 1 4G DU 2% (FID) , 4G 0 25 it B2
250 °C. & 4% /<(99.999%) W4 <., &aia s
(99.999%) M#A, ATk 350 mL/min, &<
# 27 mL/min, FERA 36 mL/min,
15 YRS E

WA IR B2 S K (50 mL/3) K ke e Wi
77 B BE B (2 mL Jf), 15000 r/min 2.0 5 min, 3
I, ARAGUTIE A 8 FH A0 1 e DT 20 it 42 15
G (bR, P E)IEEUE & DNAiE L Nano Vue
Plus # B /0EEEEHH(GE, S5 1) DNA W
FLSE . 43 5IP A0 B A B 16S rRNA JEH, 3
HR 4 T 38 T 5140 bac341F/bac806RM, T i
51#5°4 arch519F/arch915RM(% 2), PCR 4 i ##
J¥: 95°C 5min; 94°C60s, 57 °C45s, 72 °C
60's, 34 MEFR; 72 °C 10 min, 16 °C 5 min, £
Hiseq-PE 250 I 31 &l 7, 7 £ b PR -
WIBRAEE <200 bp HAV-#4 51 5 (Q)45-43 <30 W41,
i A AR B A DU K2 5 Bk {8 B Usearch V8 [ T fig
Uchime, 2% 514N SILVIA; Tl e
UG, 8 QUME (V1.9.0)8E 7204, LARE S AR
J¥ 97%h —MRIEIF B IT(0TU), i RDP %L
B 28 AT W b T RO BRSNS #1) NCBI
(National Center for Biotechnology Information), 1
Rl I BT P 508k 14 P 1543531 o SUB5613336
1 SUB5594810.,

2 HERFAH

2.1 BERIKTRAE YIREAR 15 B AL RE W R ™= F b
S¥HE

N AR R R A A R T 2 HAR)E
SHIKMER, G55 nh IM2 Fil M4, H301 Al
H303, RAMBLIESE 85d Ji, BRIGFHI/R 2 il
J27K H303 ANREACHITA R A B LASE , I F1 -
WEJZKES T AR A 18 . RN TR, JF =
BE (] 1) o EAT IR AR RSP 7 B e 1 S ¥ 25 4B
TR e R A 193 F- 40 (5.740.4) d, JL
YO DL T FREAZE 7™ H e BT B4 (10.3£2.8) d, 1A
PRENAI ™ B e A A i I, 3581 T (63.8+2.5) d
(3% 3)o BZKBAEAIA T BRI K ™ B e
R (Uma) B, F1I4(0.4440.09) d7, Hk K Z
50 [imax 9(0.2740.17) d7Y], TINPREN max HA
(0.1+0.03) d™ (# 3). MIZ/KMAYICHHE & YENR
iR B B S AL RO AP AE 22 5, P IR R BN
SRR RAL, HA 78.4%+17.5%, HIR AL
FR4M(FE AL Jy 89.3%2+15.3%), T FRANJLTF-#i o84
EEAR (542 101.9%+14.52%) (5% 3).
2.2 HHAREES

I FE 15 2R A T 16S rRNA JE[A, JL4k15
A RUFHI 280 922740 4, FEAFE M 13548 %50
JP 4580k 17410, w432 309 4~ OTU (5% 4), Hi
NERFNZHEY OTU U K(81+11 1Y), ZIRENFIT
BN OTU P34 HA 63 (55 4), HERNF L
PRLH 2 8] ) B A HE AR B 4 (GR 4).

®2. AARFERSIMFS

Table 2. Primers used in this study
Primer Forward primer (5'—3’) Reverse primer (5'—3’)
bac341F/bac806R CCTAYGGGRBGCASCAG GGACTACNNGGGTATCTAAT
arc519F/arc915R CAGCCGCCGCGGTAA GTGCTCCCCCGCCAATTCCT
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Table 3. Physiological properties of coalbed microbiota during methanogenic degradation of volatile fatty acids

Coalbed Net Substrate Maximum specific ~ Lag Percent
water Substrate methane/pmol consumption/pmol growth rate /d~* phase/day conversion/%
H301 Acetate 207.7£19.1 208.65%6.17 0.59+0.04 6 99.5+7.8
H301 Propionate 293.1+86.4 230.46x0 0.09+0.01 62 72.7+21.4
H301 Butyrate 472.7£74.4 162.94+0 0.2940.03 12 116.1+18.3
H303 Acetate 211.9+42.1 223.5+1.2 0.16+0.02 5 94.9+19.1
H303 Propionate - - - - -
H303 Butyrate 411.8+27.2 173.07+0 0.46+0.02 95.2+6.3
JM2 Acetate 201.5+12.3 225.54+4.82 0.29+0.03 89.3+4.9
JM2 Propionate 359.9+49.0 228.83+6.18 0.13+0.01 67 89.8+11.5
JM2 Butyrate 436.1+70.6 162.94+0 0.5440.03 12 107.1+17.3
IM4 Acetate 166.9+33.3 224.94+0 0.14+0.02 6 74.2+14.8
IM4 Propionate 266.7465.3 213.82+0 0.08+0 62 71.3£17.5
IM4 Butyrate 382.8+36.7 162.94+0 0.46+0.01 12 93.9+9.0
—: no growth.

PCA A AM, HHEEESHZKE
e ARG, TO R A S I R e R
VLR Z3 M S5 2 K R f H301 T H303 21 43 7 78
ZEM, 3% A B Z KA IM2 Fi IM4 41 4y

A AT (B 2) o B IINAS [R) 28 28 1) 4 5 i I
MR, L 7R JZ 7K oty TR A 7 4 A R UL B
T IR (A 2), KU TE A R

B2 B RYE

B
)2 nrﬁj o

http://journals.im.ac.cn/actamicrocn



732

Shouchao Lai et al. | Acta Microbiologica Sinica, 2020, 60(4)

x4 BRBEKBREREREBEFEHNHENFER
Table 4. Sequencing information of the archaeal
communities in the original coalbed water and the
enrichment cultures

;Zf:w Treatment OTU  Sequence Shannon index
H301 Initail state 36 5338 1.23
H301 Control 84+10 16894+2224 1.69+0.09
H301 Acetate 7246 18546+534 1.34+0.04
H301 Propionate 79+3 18659+2394 1.5+0.12
H301 Butyrate 55+5 15646+5864 1.2+0.18
H303  Control  84+8 1946612206  1.24+0.06
H303  Acetate  59+14 1647742043  1.03+0.01
H303 Propionate 73+15 19287+884 1.23+0.11
H303  Butyrate 61+2 12265+7092  1.27+0.04
IM2 Control 73122 14676+721 0.95+0.27
JM2 Acetate 68+8 18471703 1.41+0.13
JM2 Propionate 88+11 208051833 1.63£0.05
JM2 Butyrate 61+12 17147+7181 1.31+0.14

JM4 Initail state 36 3458 1.04

03r

0.1f

0.0f
0.1+ *
-0.2 .

—0.3¢

e

07%)
1
P
>

PC2(15
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2. HEREELEHIN PCA 17

Figure 2. PCA analysis of archaea community
structure. Black, red, blue and orange represent H301,
H303, JM2 and JM4 respectively. <: initial state; o:
control group; e: acetate group; Y: propionate; A:
butyrate group.

FER SR 0BT R B, LR 43t H301 B L5
T # H Methanobacterium (X} & 86.6%), i

M4 Control  73+6 1528741025  1.42+0.07 i IM4 L TR Methanocalculus (FHXT=F
IM4  Acetate 5749 9517+3449  1.31:0.12 J¥ 64.3%)F1 Methanobacterium (AH1%}=£JE 30.8%)
JM4 Propionate 83+8 23166+1285 1.33+0.05 . R
P (P 3), A 1#EEA EIE CO, A ke 120,
IM4 Butyrate 6327 2002416681 1.05+0.11 ) e )
TSI K VERE 5 1R & 45 55 55 )5 , Methanobacterium
120¢
H301 H303 IM2 JM4
100 ¢ _ ~
S
S 80}
g I Methanothermobacter
2 Bl Methanosaeta
3 60 I Methanofollis
< B Methanocorpusculum
4 Il Methanocalculus
= 40} B Methanobacterium
E Methanosarcina
20t
o= = p e
2532 2538c2 L5882 253882
:3845:) 35 :3845:) 35 :3835 23 :55% 23
£ & £ £ 2 &£ = £

3. FREBRKEREEVHHEREZEM(REBRTHITEE=1%HR OTU)

Figure 3.
abundance = 1% were shown in the figure.
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SR R R R Z K P L R 2 —, M
JEH 24.3%-57.4%, AN G EFRBN B el
B Methanosarcina A X F B L & # T
29.7%-66.5% , X PR A F R T 75.1%
(K 3), ®E4EE:FR)5, Methanocalculus 1/3RJE 3%
R AR B PO, T 2 —(13.5%-63.4%), &
4 B # % Methanosarcina A %I 3 i 7+ & F
7.9%-51.3% , X M Bl iR AR W B R Z Rl
21.4%-88.7% (/& 3). [& H301 FUTNERGNZE A, Hsin
PERENSG , Methanofollis 7E = [T (A 3 B &R T
F| T 156%-45.6% (K 3). 7ELRMAH 1
Methanoarcina = FE#FH & FINEREN . T BREN A
X HRZH (%1 3), ] Methanoarcina H#:%: 5 7 2
B 7 R e AR

2.3 HHEBES

TEANERIE ﬁxﬁuﬂllﬁ? iﬂwﬁr 741507, FAAMEE
AR 4500 13482, 4R AR 43k, 1832 4>
OTU (£ 5), H301. IM2. IM4 (W AR ZS AN T iR
BRAL PR AR FR A 2.75-3.47, TN EREN
AR A A A B 5341 T 1.46-2.65 (K 5)

WIHAIRZAS B H301, IM2., IM4 A VR 4514
PRI R &, JRAEAE—RS, 1T H303 Y] Ih 24 127 1
Vo U1 B I8 O (1] 4) . IRAERESRSR, AN[R) b BHAE Y
20 PRV SR DU S - IS [V 1 H303 412
—2 (& 4), H301. IM2. IM4 [ ZFRENFN T RN
HRA—I, I H G RIAIEZ K04 R 45
S R (B 4), AR IR I RR AN (0 R 75 25+ B
BARBVIRIRE , FFRA (A 4). ANBMIEY)

AR BRZH SR —FR, 005 CRREAFN T 1R B H
Z (&l 4).

JEHAIREZ K R AN BB T 2 R 22 ) B 5, H301 )
4w Hydrogenophaga (21.4%)#1 Rhizobium
(25.6%), H303 L4 & Paludibacter (39.2%)

F 5. BEBEKVIERER ESEFFHEENFEE
Table 5. Sequencing information of the bacterial
communities in the original coalbed water and the
enrichment cultures

@Zi?ed Treatment OTU Sequence iSnr:ja;r;non
H301 Initial state 270 17173 3.2
H301 Control 312421 17339+12 2.83+0.08
H301 Acetate 387165 17323126 2.76+0.14
H301 Propionate 275+33 17355+6 1.83+0.09
H301 Butyrate 338+38 17333+22 3.04+0.1
H303 Initial state 313 17059 2.75
H303 Control 351+50 17338+14 2.84+0.16
H303 Acetate 335+15 17334+17 2.8310.14
H303 Propionate 347+36 17336+11 2.88+0.16
H303 Butyrate 309+11 17351+6 2.75+0.0009
JM2 Initial state 230 17317 291
IM2 Control 346174 1729522 2.54+0.59
IM2 Acetate 345+35 17330+23 2.76+0.3
JM2 Propionate 254+17 173536 1.46+0.15
IM2 Butyrate 5014222 1730532 3.47+0.86
JM4 Initial state 397 17099 3.2
JM4 Control 347424 173264 2.53+0.13
JM4 Acetate 428+129 17272490 2.9840.21
JM4 Propionate 326+37 17327+31 2.65%0.06
IM4 Butyrate 350437 17312+57 3.02+0.28
0.3r
0.2} !‘AA‘ o
< 0.1f % A Oﬁ* 55 o
% 00 A O
01 4 & :2.:
=_02f e *
-0.3r zg
-0.4

04 02 00 02 04 06
PC1(31.75%)
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Figure 4. PCA analysis of bacteria community
structure. Black, red, blue and orange represent H301,
H303, JM2 and JM4 respectively. <: initial state; o:
control group; e: acetate group; Y: propionate; A:
butyrate group.
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Figure 5. Bacteria community structure. OTUs with relative abundance = 5% were shown in the figure.
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7 U BE T TR Methanosarcina W4 B i & 45 (1 2),
A TR Rt R e BB 2R SR AR AN (1] 5)
I, FRATTHEN 2 R 3= Bl ™ H e oty T B e Ak
He. (H)E, SEFRBHEEE W WAATET MR

AL PR, FBH MR EE AL P bR AR v RE

257 O . B TEXMRSREN R
A LR TR, A1 T2 5. MR
TRRACH™ W e B, 7538 i 138 A e A
et B A VER2 WIS R A R e Y A
SR e AR AR T T RRAUD ™ H Be (K 1),

XA S AU IR AR A G, INPR LB T
R0 2R — LR T RIS, (IR 2E EHEARI(R 1),
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IEAt, PITREMAL BRA F) 20 B A -5 HAB AL BRZH F14)
BEIRZSHOREV S S M AR UL B AR () 4 ATED ), R
EZ WY g 1 38 N R A, 5 SR 2L R
VAR, X AT REL 2R N R A A
WINCTR . NIRFN T PRAL RS , 427K 4 A
T TR A e A e B 2B AN TR, o R VR 4
F S5 A SR IR AT SC (K] 2) AN R 2K
L%t B 2& Methanobacterium, 78 4% 4 P I i
IR 5, Bl AR J& Methanobacterium (15 3).
FL Y R R A e A E K
Methanocalculus J2 J5UAR 552 KR il il e 46 35 37
Ja W #t B, A Methanosarcina () 3 i 16 fit
A7 A PRATHR (] 3). Al AR S AL S
RAEREWI RIS ERIAG K, FELRMA T,
Desulfovibrio F= £ i % I F+, Desulfovibrio 7£fi
MRELIB TR, HARER IR T, Al DI SE
U oKL S, WAIFLIR A LR,
Desulfovibrio 1 aJ L5577 i Be it i L i 55, AL
FLIR . WS TR AL A 7 A TR e PR 4y
Desulfovibrio E. A5 F Fil H, £ 4 v F K1 E T7
2¢ 5 Methanosarcina barkeri L8537 4144,
BAANBEHEMNM RS T E, HZ
Methanosarcina mf, Methanosaeta 1.5 2, fix /%,
WL R = A Hy, H1RTLIRE Desulfovibrio
A P20 /i, fE 2 R AL P B
Desulfovibrio, A B2y 38 4 M H £ MR AL 7 A2
PRI BE Ho A4 o TENTREAAT T RR AN ZH h s 4
() Desulfovibrio, 7] gt i i A3 DL 1% 3w 4R 15
THAK. HENRKRIEME Syntrophobacter 7E A
MR h R 2 A, e T RREAA , HoE AU

Cs—Cys fI& Wi 2 B9 Syntrophomonas #% i & &
2 MR R K A Wy 2ok 1 AR
2 AT 1R o

B DA W) SA 7 ZEAN R D RE A 0 2 5 58
B, B R A2 TR AT s 2R R AR
ey AT O, ALY 5% o IE W 2 A o EL A 7 F e
RIRTIRE, FR X SR 58 2 R T R sl ™ F Be iy
RIVER R, U AN [RD R B 1 1 7 S0 B
7 FRGE R AR D272 Mk M I R O e A 1
oS AR e BR A IR (s A M Ik,
IR TR Z AR A % 1 i i PR O T B A T
T8 o AHIFFE I 1 PR FR R MR T
HESE TR H R Z T 2 AOER IR,
TE B NENR IR ACH ™ e T R o 3K LERIFSE
HE— 2R ST 3 S O s A SR 2 P i R
YA RE , ST E S AR R AT T
I FLXTIE 2 o Bl A W Dy R ARAE R 9 1 43 B A
HIBERE 1 TEAL , o R — 2T SR AR i AL )2
STFRBPFEHRAE T B .
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Methanogenic potential and community structure of
coalbed-methane production water microbiome
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Abstract: Biogenetic coalbed methane is a significant composition in Erlian and Hailar basins. However, little
information is available how biogenetic coalbed methane is generated. [Objective] To evaluate the methanogenic
potential of volatile fatty acids by the coalbed-methane production water microbiome, and to observe the shift of
microbial community structure involved. [Methods] Simulation experiments were performed by inoculating
coalbed-methane production water from four coalbed methane wells of Erlian and Hailar basins. Acetate, propionate
and butyrate were selected as substrates. Methane production and substrate utilization were measured over time. The
microbial communities of coalbed methane production water and enrichment cultures after incubation were analyzed
through high-throughput sequencing of 16S rRNA gene. [Results] With the exception of H303 coalbed water without
propionate degradation, all coalbed water microbiomes had the ability to degrade acetate, propionate and butyrate
under methanogenic degradation. The maximum specific methane production rate, substrate conversion ratio and
lag-phase period exhibited great difference in different volatile fatty acid group. The maximum specific methane
production rate and substrate conversation ratio was highest in the butyrate group and the lag-phase was the shortest
with acetate addition. High-throughput sequencing analysis reveals that the archaeal community structure of
enrichment cultures was significantly correlated with the source of coalbed water. The predominant archaeal groups of
Erlian basin were hydrogenotrophic Methanocalculus (13.5%-63.4%) and Methanosarcina (7.9%-51.3%). The
predominant archaea of Hailar basin were hydrogenotrophic Methanobacterium (24.3%-57.4%) and Methanosarcina
(29.6%-66.5%). The enriched bacterial community structure is significantly correlated with substrates,
sulfate-reducing Desulfovibrio (12.0%-41.0%), syntrophic propionate-degrading Syntrophobacter (39.63%-75.45%)
and syntrophic butyrate-degrading Syntrophomonas (8.5%-21.9%) were enriched in acetate, propionate and butyrate
group, respectively. [Conclusion] The coalbed-methane production water microbiome possessed potential of
methanogenic volatile fatty acid degradation, among which acetate was probably fermented by methanogens,
propionate and butyrate are consumed by syntrophic bacteria Syntrophobacter and Syntrophomonas respectively. This
result will contribute to the development research of microbial enhanced methane recovery from coalbed.

Keywords: biogenetic coalbed methane, volatile fatty acid, methanogenesis, anaerobic incubation, high-throughput
sequencing, syntrophic metabolism
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