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Abstract: Lake Caohai is a complete and typical plateau lake wetland ecosystem formed by the accumulation of water in the karst
basin. It is also the largest karst structural lake in China. Methanotrophs is a kind of unique microorganisms that can oxidize meth-
ane to CO, and water. Their activities are inseparable from the key steps of energy flow and element cycle in the ecosystem. In order
to understand the community structure and function of methanotrophs in the wetland of karst Lake Caohai, Guizhou Plateau, we
used metagenomics technology to study shallow-water marshes, sedge wetlands, and deep-water sediments. The results showed that
the main aerobic methanotrophs in the Lake Caohai wetland were Methylobacter and Methylomonas, and the main anaerobic metha-
notrophs were Candidatus_Methylomirabilis_oxyfera, which belonged to the NC10 denitrifying anaerobic methanotrophs. The diver-
sity of the four metabolic function genes studied is carbon metabolism>nitrogen metabolism>sulfur metabolism>methane metabo-
lism; based on the KEGG database, a total of 6 categories of functions and 18 complete metabolisms related to carbon, methane,
nitrogen, and sulfur are annotated path. PCoA analysis showed that the types and functions of methanotrophs in shallow-water mar-
shes and sedge wetlands are similar and different from those in deep-water sediments. Species and function correlation network anal-
ysis results show that Methylacidiphilum _fumariolicum and Methylacidiphilum _kamchatkense have strong correlations with the

various metabolic functions in the Lake Caohai wetland. The environmental factors that significantly affect the community structure
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of methanotrophs in Lake Caohai wetland are nitrate, electrical conductivity, total phosphorous and soil organic matter.

Keywords ; Karst; wetland on the plateau; Lake Caohai; methanotrophs; metagenomics

G SRR T — SRR A 45 — R IR 3 A0, 78 R A B e 2 0 Pl b K e 3L R Y e
IR A P RIRAE, B B SRIE AR, HEAGTT, 48k AR 25 2R Ge A48 1) KA R B0 F e B 24 500 ~
600 g™ MRHIR—Fh g AMNTRR A HUER 2 B 1A 28 R G, [ PR B 20) (CHEIBE R A 249 ) 5 1 X
R RAREN L, KA BRI TR A TR e e b sk by | 8 1 a0 Bl , TRk Bk SRR, A 35K e
T 6 m kIR L TS FORE A R K TR 5.0 m, PRIKIR 2.4 m™ R TR AR MR BIIIE S
TEARAP A A BREE K A A W) Zo R 25 07 T ) 4 TSR . AR 4 B M T AR o5 4 R il b i AR
5% ~ 8% , {ELNE M T B 114 ) PP e F 0 240 |5 2Bk T e A A 11 30% 7 S SR v T P AR AR AL AR B AR
WS P R AR , 3k S 5T 25 A B R e IR A W RS, DT R B e 1 7 A A A R A

H b S AL R I RTRIF A5 38 R S A 0 — S D B A e, LT 0 2 25 2R 46 o B B 1) A W o i
8%, BERS I B E o Henfe— B R BE P47 22 K. Homnibrook %5 BIFSE TR HUA 4 + )2 o W ke S AL
FALT B ST, PR DLTE A [ SR I HE = % 90% 1Y F k. BRI, R e S8 AR T % T R SR e 118 i 52
7 R R e KA ek i B+ A SEE D AR LR RN KR B9 Z B T
i B A B A AT T ARG, [ PR Y e AR AR T IR F SR A R, (HLGT JLAF Sk 56 F [ P9 g
b AL B TR SIS TR 2 BRI 140 . Deng 251 WIS 1 74 JHE s SR 08 5% 0 M v 1) H s SR A BT 10 22
P, % B Methylocystis J1%Hb X P 45 AL B D8 B 5 Yun 2607 RIFSE T ZR0AS 58 S 1) T i T BV i
e S AL TR, R AR T % X P b A 8 20 R A0 T B A0 A 1 5 — N B 4B 5 Liu 261 Bk T B
AL A K A P Type T 29 B e S AL BR A4S PE | & B 28 WP o B Tb B A BB 7R & 8 FRAb I b A B U1
W R HEEEER. B IRl A, H RO e A A B T o B AR TP AESE T 16S tRNA 7l qPCR 45
FEA LA R 2R E R A R AR S5 T T, T R e AR Ak TR 104) T B 3k R AN AR T BB i v X A 5T
b JUH R ASGAE fh A ( F B S AL TR R 2 S T BE AR DG T w8 DL A DRI, T 2 SR R A 4
A DL S B 0 /K VR B VSR A R K TR P S WF 52 6 52, XA [R) S 038 b mb HH e ST TR 9 9 R A
HATHESE , IS A TR IE A ARG DIER Rl 5 DI B AR SC I R OC B AR I 7 64T 20, Stk — 20 B AR R R
T8 3t R 4 4 ORI B 0 S R A AR A B AR s, TR A SR R B i | T A % T R A e R TR AR AL EE
E =

1 S 7k

1.1 AREREBIRARERARE

BT (26°47'32"~26°52'52"N, 104°10" 16" ~ 104°20’40"E ) J& fy W5 Wi 4 4 b BEUK % 35 i I B G — 4 52 3%
) U T e BT A AN R, R sk [ R 0 IX rh SR B 22 9 R R R SRR K ITE . Ak = B R
5 HR R 1 552 1L b, 457 T o R SR A P b G, T o I R 3 L LI P e 0, R 96 km®, e
KSR 25 km®  WIHIVEAR 2171.7 m. FORE R KORE 25 M A5 44 , J2 5N 28 d5e K B R R 1R IR 7K 31, T )l
SEH E IR R SIS, RA SRR ZHK.

F 2020 4 10 A A1, £ 50 P ARG R R K A ToRAE (B 1), AR iR 0.3
mx0.3 m AEH AT, BARET NREPLR AR 2~3 AN R, 2R EE 0~ 10 em MRZUURRY) , SR J5 B HAHA TR
G 3 T ARSI EOKTEEERE S 3 A R & 2 A KUY 2 A BARERSYR 2 4, — 1
$EA 50 mL KB B0 R SRV T VKAR (-80°C) i, I F R FE R 704 5 5 — 158 A A S48 rh ¥ s [
T E , T E R AT
1.2 IB{LIBAR T

AR pH EALIEJE LA (ORP ) 5% FIE #6538 22 2 50 (X HE A7 BUZ M. DU AR B % 261 iy Oy
o3t pH A AL J 2R (EC) KUY 5K 4% 51 L BR & )5 , >k H HACH £ 2 8080 1k 43 BT X
(HQ40d) #EAT i 5 5 40 (TN SR 385 i 2 U L IG ik (HI717— 2014) ) 547407 ; S (TP ) SRk A



908 J. Lake Sci. (#ia#H3) ,2022,34(3)

—Z

\ , N\ CH3
pd | g
FxRBiy  (CHY -~ )
\,0/ \7 CH2 \
M\/; ~ ST 32 o >,
@ TR TR
0 3 km KFE © RKIRE 2V
| ® VSR TR

o, oK |

Bl 1 R RAE 5 O A

Fig.1 Distribution of sampling sites in Lake Caohai
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in Lake Caohai at the genus level
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