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2 ERLERE R, JEEt 100049
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DR e E AR, JE A e e i PCR. Sl st P AR 4347 R o S0 TR PR ARV A i S LA £k
M, [ 2558 ] ARkt e v, OB RIS Y 3B AL 5 . P e SR AR AR IR AR — 3,
HEh A B E RS EMEYEKY, Bl LA Methylococcus ) B B E 34, AR, Bl
iR B R Y R 4 A 19.2% , 48.8%0F11 78.3%, 1ii Crenothrix (1) 3 B B I FEAIR , #KIKH 54.7%., 32.1%,
M 13.9%, #—PENBRNFEPILGIRE T F Ak fE, RITUERYH Crenothrix #i1 Methylocaldum
PR3 I J5 A 5 it 1338 Methylococcus F1 Methylomonas £ 384 i 176 2 T ot Y o 8010 T 5 T 7 2 - 3
H1, Crenothrix il fFrik 7.81%, Rk 196 5. X 48 i 8 A il A 4 T RE2EAS )k B R e SR Akl A2
HRHE T EEEM. [ 458 ] BAR ik, FEe s AL TR R e S bl kB T B 3%
35+, Methylococcus 12 T i A B i Al b (R DL 38 2E 90, 1T Crenothrix DUJSZe i ik 55 VS HE . AR,

i AR e T B R Bt AR P, B 5 55 3VAY Crenothrrix iRUEUE S LR RE , ITRE R T EHEAE .
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HREE KL M Bk A — AN
T AR A J00 2 5 i) RS o D5 R A ME B A 55
PRI FRB, 7E 1975-2007 BT 30 4], o
WX 9 A~ FEEIIA A I 9.14x10* km* 430k
F 4.60x10" km™® | Fir—FWIA KL ER L, B
OB E T . WITHAR AR i A £
FEME . RSSO0, g EBIANAKS ., #
AEEHEARTE T R AR s, ST R e AT
e KR A AE A e IR s T BE . SR, B
T 1L P A0 56 T 9 R o Ak 1 BF 9T 24 R T
AARFRYE, AFE I A AR A e AL TR A A Ak
TR B S T RO R S A A R LR i
EX e S B N SBIE IRu ok e W ke i
A REESE, T Y AMRLT i R LARGE .
Paut, ASWEFEER XN SE BRI B R 1 1
HARACJSTE A b . B b AR R R, SR
WIAR LT R, AR 4G B e ok 2 T R e Sk
MR R, DA A AR A1 S T R e Ak
Tl i A AR SR AR L e 2 %

L BB

11 R RBES

P52 TR DX < B R I T R 04 i v A
va s (116° 53’ 29" E-116° 57’ 52" E, 43° 15’ 52"
N-43° 18 42" N), J& T5&8m X, il Kbt
PR, AP 1R 24 °C, JoFE A 60-150d,
AE RN A 250-500 mm, 1A ALk 21.5 km?,
MK 1247 mo G b Y 32 BEAE B RN S AT R
(Phragmites communis) . & 4= fi 7% % (Senecio
arcticus). &M (Typha latifolia Linn.) . #2H3
(Hippuris wulgaris L.) . 7K E # (Myriophyllum
verticillatum L.)&F , T 5 AS AF #3222 KR 5L
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Yy, ks (Sipa grandis). BTG4 3E(Krylov
Needlegrass), ZJ& T4, RAF, TR %
B BERMSE. T 201546 A, W& K E#/RKM
T - - 5 3R A AR SRR B B R FE (3 AR AE
ST Z ] () BRI 2/ 1km, [ 1-A), 4351
SRR K AR OKIRZ 1 m b K2
0-20 cm FYTCARYY) . 930 Bl % 6 v Ak il i+ 358
(0-20 cm (YR JZ 138, B ) LA S S il A 2 b 1 48
(0-20 cm WK )= 158, & 1-B. 1-C. 1-D), —F
KR LR RARE 3 M EE LA, S,
F 4°C TRfE, HESNT FINATIRRY .
TR+ R S T 1L BEAE . 1L 2 mm G,
RA, IR EREBI AT . Bl . Bk 1
B 3 ER HARS), REIZIR A,
M. WG, R AL R E TN
DURRY . ol 5 - 39 ) = R A R (% 1)
12 ZERLHEE

FREUCHI 24T 6.0 g T3 A XA TR . B
HUFI B M 35, BT 120 mL BREE ISR, A
EETKE 40%EKHKE, IR ESE, T
G | 28 °C 45 F M HIEESR 24 h, WadE AE PEE
PEFREE WG, MA LB FIKE 60%H KK,
IR ZE R, FEAMMER 5 B o L E 8
i 0.08, 0.74, 13.0mL %K, FFIIAL
TR R R g SR (CH, 4B KT 99.9%), BN
0.06%. 0.6%F1 10% (V/V) 3 > CH, i BEHh i,
AL 3R ES T 28 °C TR SR AETETRIT IR T,
EARBEAR . IRAG, S RIREZN 2 S AARFE
i, BICAWIMG CHaWREE . S, 433I7E%6 1. 2.
4 JAWE T SR CH, WREE, L
WA RS, MR E LR, HFREN
S TSR BT RS T80 °C R RAE,
HET
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Saline land

Grassland

1. ARBHEERBRURESENRERTMA). UEH#AB), Bith(C)MEHD)MESZUE
Figure 1. Sampling sites of the shrinkage gradients across L ake Ganggeng in Inner Mongolia Autonomous Region
(A), the photographs of lake (B), salineland (C) and grassland (D).

x 1L ARETREERATRY . Wit
R E AR R

Table 1. Physico-chemical properties of lake sediment,
saline and grassland soils during the shrinkage of Lake
Ganggeng, Inner Mongolia Autonomous Region

Property Lake sediment Salinesoil  Grassland soil
Water content/% 51.53+1.35a 48.90+0.36 b 10.25+1.69 c
pH 7.92£0.02c  7.99+0.03 bc 9.34+0.02 a
TClg/lkg 42.78+2.57bh 63.95+3.54 a 29.03+0.62 ¢

TN/g/kg 3.90£0.16 b  5.89+0.16a 1.73+0.05c

Sand/% 66.60£2.69b 62.37+0.68c 76.97+1.27 a
Silt/% 21.43+3.04a 20.60+0.70a 10.80+0.95b
Clay/% 11.97+0.42b 17.03+1.17 a 12.23+0.32b

Values were showed as meantstandard deviation (N=3);
Different letters in the same line indicate significant difference
between three treatments (P<0.05).

1.3 HLEE bR E

TEFE SRR, A 65 (Agilent 7890A ,
USA) A0 58 55 520 T002s SR i e ik FE . R
Tt F e e il Fsf ] ) A8 A ofe T B3 PR e A A i R
(Revethane) (225X 1),

Rmethan=(Cinitia—Cena) * V> p/(t* m) 7~ (1)

K, Criga AEBFZITZS SR CH, MREE
(WIL);5 Cona MEEFREE UGB CHA MR EE (L) 5 V hyds

FEFAL); p AAREIRAET CHL % (gL); t
BrgRmslE)(d); m oy LEEITRRY) R T LB (g).
1.4 FREEHEGH DNA £, 8 PCR fiEHEER
Wi

FREX 0.50 g - #F, 2% Fil Fast DNA® Spin Kit for
Soil (MP Biomedicals, California, USA)i®7 %,
Fic RE ) R 0 U B S SR L SR PR ) 1Y L DNA
FF % F NanoDrop # o 5 % B 710 & DNA Ak i
M4, DNA {7/ F-20 °C.

{if ] Bio-Rad CFX96 i & PCR {{} 75 4b B 1)
pmoA LRI FEATRE . BT 4k A189F/mbeeLr™ .,
RViRZ A 20 ub, o DNA #i4R 1 ul (DNA #5
M B2 2-8 ng/uL), 514 A189f 15|14 mbe61r
% 05 uL (51974 4 10 umol/L), 10 uL SYBR
Premix Ex Tag™ (Tli RNaseH Plus, TaKaRa,
Japan), K#AEE F/K 8uL, PCRFEF N 95°C
7S 2 min, (95°C10s, 55°C30s, 72°C305s)
x39 MG, bRl LT BB H pEASY-T1
Cloning Kit (Beijing TransGen Biotech Co., Ltd)#l

http://journals.im.ac.cn/actamicrocn
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TaKaRa MiniBEST Plasmid Purification Kit Ver. 4.0
(TaKaRa, Japan)ifil 4

16S rRNA I [ it ey il 155 0 e T A 5 149
i 514 515F/907R . Horf, #E5|¥) 515F 1) 5
Ui 12 > base-pair Y barcode, i LLX 43S [FAE
it o PCR SN A Z A 50 pl: 2 pl DNA A (FiAk
ey 2-8 ng/ul), 514 515F F15 14 907R 4% 1 uL
(514%e 4 10 pmol/L), 25 uL SYBR Premix Ex
Tag™ (Tli RNaseH Plus, TaKaRa, Japan), 21 pL
KEHEE T Ko PCR TN : 94 °C FE
2min, (94°C30s, 55°C30s, 72°C 45 s) x30
MEER . F 1.2%R9 B NEREALI PCR P H J/INFl
PR SE . S, AR DNA 2 IS5 R
RGP EGH £ TruSeq Nano DNA LT
Sample Prep Kit Set A, T lllumina MiSeq il ¥
(MiSeq Reagent Kit v3, 600 MEH)., i &%
FriSa4=5E DNA 351 (raw sequence reads) 4 &l He
A2 % NCBI ¥yl (National Center for Biotechnology
Information, https://www.ncbi.nlm.nih.gov/), f#fi#
F Sequence Read Archive (SRA) %4, Submission
ID 7 SUB4109369, #i%:"5 (Accession Number)
SRR7796625-SRR7796660 (111 36 ~FE i)
15 ¥ARaE 555

K] SPSS 16.0 i As [Al 4k B e 48 AL 3 <
PMOA J [KH% DKL . H B AL AR X 5 B R T4 3T
SrHT(SPSS Inc., USA), A QIIME (Quantitative
Insights Into Microbial Ecology, version 1.9.1)43#r
G I PR R E A RS hitp://giime.
org/scripts/index.html, FESEUT . JpHl s
FrifEN 25 (Phred quality score), -{ii i usearch61
1 identify_chimeric_seqs.py” fir &K 25 Al 25 B ik &
K, AR OTU 23026 7E 97%ARH LR HEA T

actamicro@im.ac.cn

2 HERFpAH

2.1 NS R R WATE R AL X 13 3R Al B Y
21|

IR AT e P R AT R R 1
7R, 3RS K (o /K ) B R L T 2
R&AIK (P<0.05) , A TAER A R b - 38 1) 75 7K k22
SEEUNGT N 51.5%F 48.9%), —H B E R TR
bt LA KN 10.3%) 5 I5190E 1k A i
J&, T3 pH B T (A 7.92 15 % 7.99), [HA G
F(P>0.05), BfbhEH)E, +4 pH BEHINE
9.34; IR LIAE R AR . BASEALED
FARE, G R R, WATTRYIR .,
A HEIA . BEAh, IR TR I 3 b (i A4
), AHILAPRL S RN, BRI mBEARGE 1),

2.2 WS R EE/RBITHB T b A A
-]

TE =M R ) 46 TR eV B2 T (0.06% . 0.6% .,
10%) , F e AU T 5635 R B Ay it - 3> 171 DT AR
Yy>Eipth 3 AR BEREE 0.06% F, WAV
Yy . B b A R B B e ST R )R 0.54
0.67 1 0.27 pg CH,/(g-d) (3% 3% b F B ik i R [
HiT£& DL & S1, S %42 « hitp://journal s.im.ac.cn/html/
actamicrocn/2019/6/20190612.htm), —# 92551k
3| i 7K (P<0.05, &l 2-A); 4H)hs H bk B2 1
hnz 0.6%f, VAT . Bl b 0 2 b, - 58 g
P A AL R ] 7.10, 7.44. 2.73 g
CH4/(g-d), {HIBIIAFIAR b AY 3 R TG00 i 5 22 5
(Bl 2-B); 4w hh H bev B 1 i3] 1090}, 15 5]
UKL, WITAUTER Y | e A R - 39 ) R
AR E 109.2, 112.3 1 47.0 ug CH4/(g-d)
(B 2-C). MeAh, FATBAEHMBIRFLIRET, &
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(A) (B) (©

10% CH
_""é 12 00()% CH4 12 0()% CH_‘ |50 a o a 4
= a a L T
208 b a 8t T 100 b
< = b
e " m i
z |
O 0.0 0

Lake Saline Grassland Lake Saline Grassland Lake Saline Grassland
Shrinkage stages

B2 ARGRBERARCIIERTIY . B F S IR 9115 B BR E A 0.06%(V/V)(A).0.6% (B)F1 10%(C)
THRRALER
Figure 2. Changes of methane oxidation rate in lake sediment (Lake Ganggeng), saline and grassland soils under
initial methane concentration of 0.06% (V/V) (A), 0.6% (B) and 10% (C). Different letters above columns indicate
statistically significant difference, P<0.05.
T AHERSE (A S2. S3), S2. S3 . http/  BURAMIIN 1.21x10°, 2.05%10° il 3.44%10° copies/
journals.im.ac.cn/html/actami crocn/2019/6/20190612. (g d.w.s.) (dry weight soil) (€ 3-A). 4Kk, (HAGHEE
htm). GESTREGR AN . B, PEERIE o e T 165 IRNA S & 8L
WD R R, HREIR ORI Day0 W IUE) . BRI HEh | 4
BRSSPI T HBERIE g e b e iy 0G0 L0 500 1.399% .
HARFERILIZICILE SA, SA . htp/fjourmals. ) ooo 2 o60p (£ 3-B), T R R,
im.ac.cn/html/actamicrocn/2019/6/20190612.htm) SEE LM . 0.06%60) 14 BB EALS .
23 PSR BAARXBRHIB AR RS gy BB EULEAG pmoA JEPFLREN I T
YR E P M [ 12 f%, h 1.46x10° copies/(g d.w.s.) . i B3 F1 75 by

BT pmoA ZE Y SEI 9Ot E B PCRATVRE  HHERIIRA B3 (& 3-A). H e b rAaxT =
B, Wb A AL BEE WAL TS . JRUOZWITH Rt B SRR (K] 3-B). ifii 0.69%641 4f FF ot bk
DURRYy | B A - 3 (Day0), ek SRR, PR H3sdm @ &40, iR ot

(A) (B)

[§e]
1

[ ——=Day0 ==0.6%
| ——=0.06% wmm10%

3 2

N 8

210 a g 3

8 be o = §

2 =

5 ) . b

2 2T r

= v} ¢ e € € e

g : =0 ocigy

Y Lake Saline Grassland Lake Saline Grassland
Shrinkage stages Shrinkage stages

E 3. MEOGREERBAREBRUAEMMEMZIZEPRESEMENTHRE
Figure 3. Variations of methanotrophs under the shrinkage process from lake sediment to saline and grassland
soils (Lake Ganggeng). Quantification of pmoA gene by real-time gPCR (A) and relative abundance of
methanotrophs against total bacteria (B) under different initial concentrations of methane. Lake, saline and
grassland represent environmental samples for DNA extractions of lake sediments, saline soils and grassland soils.
Different letters above each column indicate significant difference, P<0.05.

http://journals.im.ac.cn/actamicrocn
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B+ 43 pmoA JE DK P8 DU F e e A TR
(A AR = BE A AR 0.6%) iy FE e vk J32 A B A 444
Jn(P>0.05). {H 10%#] 45 H ek A5 . #ATTAR
Y Bt 0 - 4 R pmoA L FRTES DU I3
#] 1.50x10°, 5.15x10°Fil 6.08x10° copies/(g d.w.s.)
(B 3-A), Hhnfsgsr il 12.4, 251 f117.7, [F]
B, F e AR TR AR R = BE 43 53 N = 3.75% .
1.13%. 8.90% (I& 3-B), Hhnfi%srilly 2.82,
5.14 #1 34.2,
2.4 WS R EERBITHIBAX B b E L m R
2H LR

FEA P oy J2 R INK, S X R 16S
rRNA JE K7 S0 BEA T 404, R IRAY | HbeE Ak e
(type | methanotrophs, y- Proteobacteria) & Ji i 7
B R e A T, TE A R B B i AR I

: Crenothrix (BIYHUTER4). Methylococcus Fil
Crenothrix (f#}b 1 13) A & Methylococcus (%Eb
), WA, Crenothrix 765 kR E AL T
1Y 5 ik 3| 54.7%, Methylocaldum F1 Methylococcus
(4 5 FERSAER, 2331k 22.79%1 19.2%; 75 B 143
o, s LE A AL N Methylococcus (48.8%) Fl
Crenothrix (32.1%), — 3 HAIXF 3R it i T HAh H
LB s Bk 3R, Methylococcus Y i ik
78.3%, TEMLEAAbE T S AL ER(E 4-A).
TEWIIA AR A A Bl b | 0 b 1) e ok R

Methylococcus # /5 H M 19.2%753 554 /111 51] 48.8% .
78.3%, fii Crenothrix ) 5t A 54.7%43 51| Ik 5]
32.1%. 13.9%, Methylocaldum fi% 5 L M\ 22.79%5%
iKh 3.6%. 5.5%. Al TEWITHIRIL Jy it B,
o, & B3 I ARV E R e B9 2R Y 11 R e S AR TR

(A) (B)
100 - Change in abundance against methanotrophs/%
v
"é_ R B Crenothrix -40 0 40 -60 0 60 —40 0 40
S 75 4 B Methylocaldum Lol L Lol TP [ TR S S B |
= Wl Methylococcus
g ]l i Methylacoccb{s 1 1 1
g 50 W Methylocystis Crenothrix [_] —] [
W Methylosinus
k51 Bl Methylobacter Me thy localdum |: E
g 25 =Melhylncidiphilzmi Methylocystis 1 O
= Methylosarcina .
S [ Methylomicrobium Methylosmus ] [
= 04 Methylomonas [
2 & . T
N & & Lake to saline Lake to grass  Saline to grass
> N N
~ e o
e
C)&
(<) (D)
Relative abundance/% Increase in relative abundance against total bacteria/%
O 3 6 9 0o 1 2 0 04 08 0 5 10
) L 1 I |
Crenothrix Methylococcus E Crenothrix |m O
Methylocaldum o Methylomonas e ] Methylococcus JO W 0.06%
) A Crenothrix } le) 70
Methylomonas | C) Methvioeystis | Methylomonas O O o06%
Methulococcus @ etnylocystis IO D 10%
Methylocystis |CR Methylocaldum Q o Methylocystis O
- - - - I I T T T 1
0 1 2 0 04 08 0 5 10
Lake Saline Grassland

B4 HREERBRUIRERAERERRIEFATERREAENEEFERMTL
Figure 4. The abundance and compostion of methanotrophic community in the field during the shrinkage of Lake
Ganggeng (A), and the net change in relative abundance (B). The changesin abundance and composition of methanotrophs
communities during microcosms incubations with different initial methane concentrations under lake shrinkage (C),
and the net increase in relative abundance of different methanotrophic lineages (D). Pie charts in (C) denote the
percentage of distinct lineage against total methanotrophic community in different habitats under |ake shrinkage.
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(Methylocystis Fi1 Methylosinus, type I methanotrophs,
a-Proteobacteria) (1) i L3N (] 4-B). ixsbgh R
B, W19A3E 1 S5 Crenothrix 1 Methylocal dum ()
AR B B 2 AR, T Methylococcus A% = i i
eI

ENMFEA SRR, RS S,
Crenothrix, Methylocaldum F1 Methylococcus 7£ /5
W F b b B T RE R B T SRR, WA
FUW AR T 0.06%. 0.6%7F11 10%H hi Jm
Crenothrix FIFHXT=EEEMN 0.73%50 1 2 1.94%.
2.17%F1 1.74%, o5 F e 8 AL R ) He 5193531 Ry 54.6%
57.3%1 46.3%; Methyl ocal dum BT 345 M 0.25%
A2 1.06%. 1.08%F1 1.06%, i H besA LR
o 43 51l 30.0% . 28.4%F1 28.2%, LK T
Crenothrix, THsh + LS LW LR 0.06% .
0.6%7F11 10%MH ki J5, Methylococcus FYAHN 2
M 0.105%3% i1 in%) 0.114%. 0.27%7F1 0.71%,
TE e AL B TP i 7 2ol 43.2% . 64.2% 7
63.2%, FHXTEREMGIRZ, HRLH s b
AR R S S AR IR R BE 0.06%. 0.6%F1
10%HkEf5, Crenothrix (AT F2EE M 0.04%iH5
HATNZE 0.14%. 2.58%F1 7.85%, 7EH hiA b+
B o5 e AR B M A 13.9% 1 ZU 34 i &= 59.1% .
65.0%.88.2%, F- I3 iR 2 H A3 e f b i
M7E 0.6%F1 10%%) 4h FHBe ik B2, o 1 e
Methylococcus %A X 3 55 M 0.20063 1 %] 1.329%67F1
0.98%, MIE{LYKT Crenothrix (K 4-C. Kl 4-D).

XBELE IR, NSE K T K IINR A
SN RIS BB (AT . st AR
b - 358) B UL FR ot SR AR TR R 2R B s AN TR) 5 O L
ANl iy FE o S Ak el R T B 178 99 1 Y o SR Ak T L
HEEES, ATRBE—EFE LR T iR b
SR TR X AT AR A PR 3 7 (R 45 5

3 Wi

NS B ST R IR AT i, . Bt i 7
Hr, BBE . AR SRR A B AR, AT
BE S 4 Y o SR A TR P A A S R AR5
RIERAES , Wb A AT ) ER SRR
P, AR R e A R W T B B A T
A, PLEIEHEN: 30, Crenothrix; fd i,
Crenothrix Fl1 Methylococcus; %23, Methylococcus.,
T AE fe W B2 PR B S8 A6 26 F R, I L it 7
rhA] RE Y I 1 T BE AU fK TR 43 1) 2 Crenothrrix
Methylococcus 1 Crenothrix, X245 A1 1B
A A [ 17 55 1 Tk 28 AR DB 1) A A 0 1L ) BF 5
T —EMSE

AT AR Ak o B S BT B ARV T I
AT AE A P Ay e 3 v %) R e o 32 S A T T
TR FNGR IS 155 . 19 EK R AR R R A
K, TSI VS U e - 98 S K R e
Hb A3, FRITHET N AT REAETE K A 1 PR AR UL,
et 7 Rbe m A, PR BOR, SE
Ui 4R P e AR A T 0 A T A v vk BE R BE B B 2
Hro N, AR, AT ) R bk
JEFL 2 5 F 250 pmol/L, RIEETHITA ) i HH B2y
5.6 ML), o ARETE Y 0.6%uk BEANFT; % &
FHIRAKIE . TURYIFLBR R H S ok e, Hrp
1 H e BEAR A P RER T 10%; TRt A9 25 7K 38
fiX, KR TR EIREE T, FEURAMIR
A, MY PR GEHk BE L = T RE(R T 0.01%, —fik
PN IR BE ARSI 1) A1 %ot P % 3 A £
FEEIARYBETERE, e R AR ek B 22 0E
MR Amaral 2 R B, FE AR F b
ARG O, B fbigrhmm . ok, 1%
FrK R T RE RS WA A B Akt A2 . Einola %194
W, S KRR T 50%WHC R, e fh s
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BEE Sk R g, HYS S K E R T 50%
WHC I}, I Be e A3 A8 U il 25 25 7K 5 ) 1 i g
ik, BPR G AN TR fdis K & M fok, ASiit
FEH RS R L % /K e o T (R 1), A
A Be AU T et R I A AR

AR AL 5T H be Ak T O W e AL T
TETE SR A BB A O o R AL A i b 1 B b it
Firh, Crenothrix 7E FF e S8 AL RV Hh B DL AL
Wik Methylococcus TR, [F]RS, Methylosinus
TER G AL B R Y & L3 (&l 4-A L 4-B). £
H e A AL B =ERE, Zhou ZP¥RHfGETE H, S5
UYL, W0IR 465 TE B TR | B fa) 13
DNA FI RNA Hr, FBe A A0 TR 7E S A0 3 i b ] (2
FL, SAVRRER—2 Xl BEZE R in
B RBURYIE S, WAL AR Z0E, HARXT
F BRI WA R AL PSR v] BERERR T A 3y
TEA S Be Ak I . HA1E 2006 4, Stoecker 2515
KB Crenothrix HATFFLeAU LIRS, 2017 4,
Oswald 5K FHSeHE gk — ik 3+ ik (NanoSIMS)
DT 2% 581 AR (CARD-FISH) il — 25 1iF 52 i
Y Crenothrix BEAILHI %, HAEBARMT
L ELAT i 0 F B S AR T PERY SRk A BB R
WEERNPLCAMRE, SANTEESR—2G m
Methylococcus & ™ #& 47 BU G A=, AT A A
2, Wl AR MR, @
TESF AU A PR B T At A /K R g
KA 3 Wb I A AR M
HARZER, 5B IE il | Fo 45 R
{EASE B, J580 1| A LA Methylosinus fE
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from sediment to saline land and grassland. [Methods] Lake sediment, saline and grassland soils were collected
from the shrinkage gradient of Lake Ganggeng in Inner Mongolia, and incubated under different initial CH,4
concentrations to determine their CH, oxidation potentials. We analyzed methanotrophic community composition
and their abundance change by real-time quantitative PCR and high-throughput sequencing techniques. [Results]
During lake shrinkage, soil properties of lake sediment and saline soil showed similar variation trends with methane
oxidation rates, and were significantly different from that of grassland soil. In response to shrinkage, the relative
abundance of Methylococcus increased significantly (with the relative abundance of 19.2%, 48.8% and 78.3% in
lake sediment, saline and grassland soils, respectively), whereas Crenothrix decreased from 54.7% to 32.1% and
13.9%. Microcosm incubation of these samples under different initial CH, concentrations demonstrated the
predominant increase of Crenothrix and Methylococcus in lake sediment; While Methylococcus and Methylomonas
dominated the increase in saline soil; Crenothrix increased 7.81% in grassland soils (196 folds). [Conclusion] Lake
shrinkage significantly decreased methane oxidation potential, and methanotrophic community also changed, with
numerically dominant Methylococcus and Crenothrix in sediment and grassland respectively. However, it is
noteworthy that under high CH4 concentration, Crenothrix increased rapidly, most likely playing important roles
during methane oxidation in all samples tested.

Keywords: lake shrinkage, ecological succession, CH,4, methanotroph, pmoA gene
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Figure S1. Change of methane concentration during the incubation.
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Figure S2. Change of methane concentration under different initial methane concentration.

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



Yongliang Mo et a. | Acta Microbiologica Sinica, 2019, 59(6)

9r 120 T 900
0.001% 0.015% 0.06%

- a 80 a a 600

- T

3 T 40 300 |

h o

CH, oxidation rate/
[(ng/2)/d]
o

Lake Saline  Grass Lake Saline Grass Lake Saline  Grass

0.3% 0.6% 1%
4+ a a 6L a a 16 - a
b < b
2 [—T 3 U b 8L T
0 0 - 0 -
Lake Saline  Grass Lake Saline Grass Lake Saline Grass

120 120 r 180
6% 10% 20%

80 | a 80 L a 120 a a
T T T T

b
40 1 c 40 || 60 b

0 -0 -0 -

Lake Saline  Grass Lake Saline Grass Lake Saline Grass

CH, oxidation rate/
[(ng/2)/d]
f=)
_'

— oo

CH, oxidation rate/
[(ng/2)/d]
o

3. PR KAKE TR REELERSE
Figure S3. Methane oxidation rates under different initial methane concentrations.

1

120000

—— Lake
—0— Saline
= 1000007 _A_ Grassland
)
2 80000
2
&
= 60000 |-
.8
s
‘% 40000
(=)
:'P
© 20000 |
0 AT £ =

10 150 600 3000 6000 10000 60000 100000 200000
Initial CH, concentration/(uL/L)

S4. WMHRFPRKRESPREMERRZBXR
Figure $4. The relationship between initial methane concentration and methane oxidation rate.

actamicro@im.ac.cn



