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Fig. 1 Watershed map of the Three Gorges Reservoir area
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Fig. 2 Location map of sampling sites in Wanzhou section of the Three Gorges Reservoir area
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3) G Wit . VeRE L WAL S 24 A 1 38 A WA R 24 F] (Majorbio Bietechnology Company,
Shanghai, China) #4758 &0 57 . #E 442\ 5] N fif F] MPbio FastDNA®i ] & $2 H DNA J5 7k 2 B
FE[HZH DNA, DIFESH Y DNA AR, FH#E 549 515F (GTTGCCAGCMG CCGCGG) F1 806R (GGAC
TAVHVGGGTWTCTA AT) % 41 & 1 16S rRNA LK 751 #4740 # . PCR I W S8 U~ : 95 °C i
P 3 min; 94 °C 251 30s, 52 CE Ak 30s, 72 °C ZEMH1.5 min, L35 AEFR; 72 °C LEfH 10 min, R
FHRE PRS0 R $E B merA 5 pmoA H B ZE R Y 7™ H b i 5 H e b 1/ . Horb, 45 b A AL TR 1Y
PCR #1800y . 94 °C T PE 5 min; 94 °C 78 455, 56 “CE K 1 min; 72 °C ZE{# 1 min, 3£ 304>
I 72 C S 1 min, I LEEAY PCR 73S 240K . 94 °C FAEPE 90 s; 5 °C 281 30s, 56 C i
K 30s, 72 °CIHEM90s, 33 MEIR; )5 72.C 4E4#H 3 min, PCR 414 7= ¥y ] 2% 14 B I W 68 e
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Table 2  High-throughput sequencing primer sequence list

H B2 EiE7] ST (5°-3)
. 515FmodF GTGCCAGCMGCCGCGG
16Sr RNA (40 1#)
806RmodR GGACTAVHVGGGTWTCTAAT
PN A189F GGNGACTGGGACTTCTGG
pmoA (U4 L2 AL IR)
Mb661R GGTAARGACGTTGCNCCGG
. MLf GCCCGGTGGTGTMGGATTCACACARTAYGCWACAGC
merA (7 FUBETE)
MLr TTCATTGCRTAGTTWGGRTAGTT
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43 H 5. FIH IBM SPSS Statistic 444X 7 FH B T8 7 S HP e 80 A0 TR RV 5 HH Je HIE 30 o 14647 2 IR g
AT o 32 FH Canoco A4 H BEDIRE B 5 FH b HEAIGHE B HE1 T4 40 HT (RedundancyAnalysis, RDA).
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KA TR A A 0 A AN 1 T SRR TR AR A e IR TS RE K T BV R, 1 LI R AR
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FAEBRG R, T RUKFETTUNE T #5303 ris 3, KR FK A B E E SR, T4
RAZ AR | AR A S X A2 B T AR AR B AR S L A SR TR
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EAERFFEIBIR], e BRI B0 7 5 00 M A ORI A B Y 3 i A AR, PR B A
9 A 1 0.885 pmol-(m*h) K F& ] 0.863 pmol-(m*h) ', 7EHFH B BT PRl % . =k
U0 e R B A BT, A2 DK TOUHE 52 e A B T 8 L A, BRI, YR RS Y DR AR A
WA RAE ARG R, AR KRR ) DX ek R o HE O /N TR OK X FH W 2 KRR T
S ALK A v ) B O A, B, B HEGE N T A ORI T PR e SR Ak R R R b 1 4R Ak
SEFRAE B R e HE A KRR BB B, BT, R BHOAS R T A K SCAEE, 51 & FH
R T 2500 U8 A B R e S A TR o R AR U, A AR R R e R o A B AR
22 REFRENGEEEESRRHIMBSEX Y

FEJEACE LR e = BE T 10 A9 7= BBEpe . o S A0 B 5 PR o HE S 2 A Bz 2R A OGP o B
YA, AERANFE 3 MK 4 Fim (B MK FEL 0.05), S5 REM, JKIR P ASTETE S H e HE G = 2 W
A B R, R Ve TP AR AE S B HE RGE R W A OG0 B A A R Rl
Methylobacter(F JEFF ) . Methylosarcina(F 5 /\ & BRI J& ) 5 W be i & &2 W 3 7R ¢ (P=0.03), HRr
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Table 3 Correlation analysis between methanogenic bacterial

communities and methane emission flux

x4 FRENEFESRRAIKNBEEXES T
Table 4 Correlation analysis between methane oxidizing
bacteria community and methane emission flux

7R () P{H MXRE - HHe LIRS () P HKRE -
unclassified_p Euryarchaeota 0.174  0.636 Methylocystis 0.141 0.651
norank_c__environmental samples 0.122  0.700 unclassified ¢ Gammaproteobacteria 0.763 —0.159
environmental_samples_fMethanos-arcinaceae 0.514  0.337 Methylosarcina 0.033* —0.847
unclassified k norank _d__Archaea 0.481 -0.362 Methylobacter 0.031%* —0.853
unclassified o Methanomicrobiales 0.276  —0.533 norank_o__environmental samples 0.581 0.287
Methanoregula 0311  0.501 unclassified_fMethylocystaceae 0.214 0.593
unclassified_f~ Methanoregulaceae 0.715  0.192 environmental samples / Methylococ-caceae 0.080 -0.759
Methanobacterium 0.115  0.709 unclassified k. norank d__Bacteria 0.275 0.534
unclassified_f Methanomassiliicocc-aceae 0.073 -0.771 Methylomonas 0.333 0.482
unclassified_c¢__Thermoplasmata 0.563 —0.300 norank_p__environmental samples 0.110 -0.715

TE: “#IRP<0.05, WEMRK.
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Fig. 4 Redundant analysis of methanogenic bacterial
community and methane emission flux
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Fig. 5 Redundant analysis of methane oxidizing bacteria
community and methane emission flux
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PR ZERE, X LR BB e, H e HER 2 W R . WATANABERY SR 50 3R W,
e /\ B BR AR T8 0 % 5 merA BEIH, 25 75 LIRS AR S Y B e A o IMACHIR! A8k B
= R R B, B EA I 2 5 Euwryarchaeota ¥15¢ W 76 7= H e 2880 . X 5 AR MRS 09 45 S —
B, UEHIIX 3 RN b FEIBE R E .
24 HEDMGEEESEER D

U b e i 5 R B Sk TR TR B ZKCE B REVR i aniE 6 B 7 s o IE 6 T LUAE, TR
JEAE L, FEA RS R Z = H BE R M A unclassified p Euryarchaeota. norank c_environmental samples.
Euryarchaeota [) & 7325 J& unclassified p Euryarchaeota TE I A FEAR H A B RACFH AP, unclassified p
Euryarchaeota (5 HTEGY ., HSH 7 H>9 H, EWZH 7 H<9 H. K4J5J& environmental samples f~
Methanosarcinaceae 7 tWTE 9 A (WK, 767 A A B/, HPTEGY 1909 7 HGE T #F v ol e K
G, BET 27.8%.

unclassified_p _Euryarchaeota
I " — norank c_environmental _samples
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Fig. 6 The composition of the methanogenic bacteria community
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TE NCBI 17 3E K L XF o #F unclassified p Euryarchaeota i ¥ 45 3 $2 3¢ NCBI | #£ 17 BLAST [t
XF, AR B e 2 — PR A 4 17 e T, AHBLEE SR B 100%, X PR i 44 R PR FE LIUSY 4511
CE RO, BEMOR BT B AR TR X R TE R, T T B R AT KR
A2 TRE W K S A B T DR AR BR B R e T B AL T AR Y AR AR S I B, X LR AR S SR A
SRR TR R 2 O IRAERE, I WRHEIRE A — & iAo ¥ norank_c_environmental
samples [0 )37 25 42 22 NCBI b 47 BLAST Lxf, ABARLE & a1 2 — R 44 097~ e i, AR
LR IR 5] 99.52% X Fh KA 44 T MR FE ZHUANGP S5 9 SC & rhplic s, BRSOk B T 1k [ 04 b g &
YT DL R BE VBRI R B R Z VIR, SREEHL S AR AL, BHA — WS E I e
e X8, 7 W BE R unclassified p_Euryarchaeota FFEZBRALFE T L2555, IR R 252 1.
B PR BT 22 S e o PR 8 H O EE KT R, FERT R ORHY 3 RUPE X B A R A
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AWFFE X8, i H A A K 7 B 8 TR unclassified_p_Euryarchaeota, M3 N T i 7= W 6 16 =F
B, %k 3k H o 38 T 2 N 3 B T RE N

HEL 7 AT LVE B, R iy 3 2 TP B A TR AR Methylocystis . unclassified_c . Gammaproteo-
bacteria. Methylobacter. Methylosarcina. VKFE , 5T X WU UE B HE UL R 09 &7 LRl A A 3K
s, Methylocystis 727 A di (kW1 /NTF 9 A, JLHpAE WZ1907 &5 /N FRr A BEAR ST, 0 9.7%. T
Methylobacter . Methylosarcina 5 WWAE 7 AR KT 9 H, & MIXHEA A WZ>HS>GY . MHiLIX
A, KA @ Fh unclassified ¢ Gammaproteobacteria i 'WAFE HS 1 WZ )7 A 3] 9 A ¥ —E %
BN, T GY ZZ B A o Ay 24 B Fh norank o_environmental samples 7E HS. WZ 5 LR /N,
M7E GY1907 & AR, K% 22.5%.

Lo i | W Methylocystis_Euryarchaeota

unclassified_c¢_Cammaproteobacteria
- m Methylosarcina
B Methylobacter
08 norank_o’ environmental _samples
unclassified_f Methanosaetaceae
environmental_samplesf Methanosaetaceae
F W unclassified_k_norank_d_Bacteria
] W Methylomonas

|_'I

S
ﬁ norank_p_environmental_samples

+ Methylococcus

' | W unclassified f Methanosaetaceae

E 04t < norank_c_environmental_samples_p_Proteobacteria

= others
021 1 \

- 4
| Wi |
GY1907 GY1909 HS1907 HS1909 WZ1907 WZ1909

7 BRENEREEEM

Fig. 7 The composition of the methane-oxidizing bacteria community
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Methylosarcina;, —F#JET | T LeEALE o 78 T RERES fuatss b, 11 BB be AL B Methylocystis
VI 1 RYHBE S AL R Methylobacter NHFFE X L &, X SRR AL R —8. A, W0
AW R, WRAKIINAAES RGE i A e AL R DL T B e A6 T Methylobacter . Methylosarcina
GERED, BHEEN MRS RARY], REWET [ AP A R G RS X SRR
LAY W BE 48 AL & Methylocystis 25 KRR JE 450 A P 225 o HE R AT g, X TR AP AR 5ok Ui,
G5 F P AL Al Ve B 3 v 38 S PR A T p R P A T R, mT B S B v Y T A A A
for AL LL Y R R R, WA 1 B e AR T B R S A R TEAR S
o, S W EE R E 5 P B HEGE =TT R AT DL ARG T SR, ATRLE M, Y
unclassified ¢_Gammaproteobacteria. Methylobacter. Methylosarcina F= F& Ji /> W, Y Jog HE i il 5 3
Ko XA TSR 3 Al i i F AT LU, Ba o 7 OO A5 3 b 40 1 L 51 98]
1o PO 8 AR, XA H bl i 0 A AR R . PRI DN , WE ORI S L K T 4 A Y
X3 R BEAA AT R D, 1 BT T R B P B A AT R . T EDK RS, TR
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Effects of functional methane community in sediments of Wanzhou section of
the Three Gorges Reservoir on methane emissions in summer
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400074, China
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Abstract The Three Gorges Reservoir is the largest artificial reservoir in the world, and its potential methane
release has attracted much attention in recent years. At present, there are few reports on combining methane
emission with the growth and action mechanism of methane functional bacteria. In order to explore the impact of
functional methane bacterial communities in the Wanzhou section of the Three Gorges reservoir area on
methane emissions in summer, sediments from the Wanzhou section of the Three Gorges reservoir area were
collected during July and September 2019. 16S rRNA gene high-throughput sequencing technologies were used
to study the composition and structure of the methane functional bacteria community at the genus level in
Wanzhou mainstream, Gaoyang and Huangshi tributaries in the region,.as well as the relationship between the
methane functional bacteria community and methane emission fluxes. The results showed that during the
monitoring period, the average methane fluxes in Gaoyang, Huangshi, and Wanzhou were (0.874+0.011),
(0.884+0.234), (0.507+0.262) umol-(m*-h)"', and the tributaries were higher than the main streams, and they
were generally methane emission sources. In the methanogen community, some unclassified methanogenic
archaea unclassified p Euryarchaeota, environmental samples f Methanosarcinaceae and unnamed archaea
had a greater impact on methanogenesis than other bacteria, and they could promote methane production. In the
methanotrophic community, Methylobacter, Methylosarcina and unclassified oxidizing bacteria had a greater
influence on methane oxidation than other bacteria. When their proportion increased, methane oxidation could
be accelerated, thereby reducing methane emissions at the water-air interface. In addition to the functional
methane flora, it was speculated that temperature and river backwater support were also important factors that
could cause the difference in methane emissions between dry and branch streams. The research results lay the
foundation for the growth and action mechanism of methane functional bacteria that reveal the temporal and
spatial changes of methane emissions from reservoirs.

Keywords three Gorges Reservoir area; high-throughput sequencing; methanogenic bacteria; methanogens;

methane emission flux
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