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WHele] aelel M-S NC52PCE] wE ZA] 2~E] A

F3} wlashy] A AHeE WEG B 2FE Ushdd. B)
NCszpee] Mg utelel g Fo AA Awe WHSA BAn 3t ad 48 GAH A%
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AR
y
ey Aagel ¥ 3 %

gh9- A WEES] Ul ARE AFATE Fd SA] 10mM CuCl, (WS-Cwel FH7hd " A vvg ¢

=
B

ok
o
0,

¢

BN =2 il 2

C ., 307 CollA wigks} 3717k 20:800] &= =3d =3 7A= Sx¥% 9

A 15wt Mgt 154§, $59& 1:10 HEE 34ste] AAF NS-Cu wix]el Y ¢

shaint. 5 9% B¢ wdael dugde B5e ngss B
FEAUE AY SAE ST ARG SR LIS 49 53 449 9 12 5

Sk ol 5

5% Aol gt 44 mUHGsE d AHgEE Zejol

#£ 1
Primer Name Target Sequence SEQ ID
NO

MethT1dF Methylomonas CCTTCGGGMGCYGACGAGT 5

Methylobacter

Methylomicribium
MethT1bR Methylococcus GATTCYMTGSATGTCAAGG 6
27F Methylocystis AGAGTTTGATCMTGGCTCAG 7
MethT2R Methylosinus CATCTCTGRCSAYCATACCGG 8
TImob117F Methylococcaceae GTAAYGCRTAGGAATCTGCC 9
Tlmob1144f (family) CGGCAGTCTCCYTAGAGTTC 10
T11mob445F Methylocystaceae GGGAMGATAATGACGGTACCWGG 11

Beijerinckaceae
T11mob1416F (family) GCCTTCGGGTARARCCAACTCC 12
A189b pmoA GGKGACTGGGACTTCTSG 13
mh661 (not clear) CCGGMGCAACGTCYTTACC 14
mmox 11403 sMMO TGGCACTCGTAGCGCTCCGGCTC 15
mmox 901 TSAARACSTGGAACCGCTGGGT 16

85 Foll AA wiFAS NIS-Cu e Felo|Ed wdsiqlct. et S-S Eesty] 98 o e F2UE

Fh HEAHoR AW =TS STt v R FEUYE 0.2um 7] 7|9 76mm EE|FE Vo] E wH <l

E (Sterlitech PCT027630) 9 =E3te] HATE. EEshe 5 WEHQILS XXd &S st NS-Cu s+ &

golE fol 3. 23 tg ZETtRMolE Way dEE FA] 30mLe] A NMS—Cu A 7F o] =

HED HAZ A Z7tRUolE WHEgRle] wiA] 9o w == alvk. 19
A

(o

]E J
o
fit
+,
(i
[«0
ol

3} g717h (50:50) EFE Wsl® Aule] Eolch. WneAS 47
AWE Az aAsg. 25 WY F REo
NS AR AR &71m @R gelA 30

NC75PC, NC77PC 2 NC52PCE ™ 3 s}gitt.

. o

| =x 22ush Bt 2 b 22Us 449 94
CA 180rpno.2 159 FeF EEo Wt Feld FEus



[0088]

[0089]

[0091]

[0092]

[0094]

[0095]

[0097]

[0098]

[0099]

ZIHSd 10-2025-0083392

U A AFLS 30mle NMS-Cu HIAI7F #3859 120m] Aol FPEAT. ¥ 7e 1
3 20%(v/v) CH4®F 80% (v/v)F71E st 71AE ST, ZE AS Ago) sd3 vg: &

S ARSI, 3% wEred ok B85 (NC52PC, NC75PC, NC77PC)E wh9] 2591 39° (9 Ae<E%w 180rpme
2 Ao wetEA A SEE SASSY. S-S Ultrospec 10 Al H 7
Biosciences)olA &3 %=(0D600) & #Z3IA T, vk A Fo Wgh AR Fe 7ia g2nEady] B4 o] &3}
AZ71(GC-FID)E o] &3lA A3, BE A9LS 39tE o2 Faw i},

H
N\
oX, J

FHTH 54 24

Hehzbsl et s NCo2PCe] Aeldle Al2E oY olHAdS AR&ate] 4008 wiEe] 9142k v (Fhelebrt &
2tel dE du) Nikon 80i)oZ ST, AxAv| Aoz BT A3 de s vy 8 AEE
Ax st FARAE W (SEM) (Zeiss X2 EVO-MA-15 SEM) .2 #-Z-3}3iTt.

(ONT)$} Illumina short reads sequencing technology (NovaSeq6000)S Z3tste] 4d3stct. =HE Awe
Prokka W4 1.14.6& AF&3lo] F4& & }‘4 TS g As 7 ole] 93 ESuavze] dF dAA
A= Proksee =78 AREsle] AAMEAJT. BFEH HJAE F712 S2lstr] 18] <142 = DNA-DNA &4 3}
(in silico DNA-DNA hybridization; isDDH)<} ﬁiL TEULEE YA (average nucleotide identity; ANI),
Hit oAb FUA(average amino acid identity; AAI)S AAFSITE. Type (Strain) Genome Server,
OrthoANIu algorithm % EZBioCloud®] EzAAl =75 AFg3te] UHSHA BdH Fo] thsir = isDDH, ANI %
AAT k& ALt

AEE e g

H9 e AEs W SREQ-ZAg 2 2k (AT 874+6%kg, SADEEH Al w9 WES
A NS AT, AnSE ARF Aot vdlE 255 AfEA ol8d = v Al 60%
F AbESE 40% SR A (FEF A )E Wil oW woln. obd wolg F7] Aol w9 WEEs B
2ol sk SA APAR etk adl vl Aol #E8 A= T hﬂ AeA Fuba Woj
R 7% 30% wok AR W ] VIAE A v F£4E Ha 397 (2 2EE fXske] Wkl
o 3R o ojabel MRS AV BAS FASHA dFea 1:83(v/v) 9 ngi . &4FH
HE9e) S 3omls o Ah 7k BF obefol A 160ml ARl ittt 7F ARl I AES
FHINES wA B BFgs 8%t FF AR 20%% TAE 714 0.3ge] AR WEI AL W 5o
gtk o] AgH WEE T e AP AER FAHUCM, & MEcE 55100 CFU/mL NCPCE HEsha oz
T AlEclt NC52PCE A efdkth. ZF AEE 0, 12, 2443 ek Aol ZF A 3709 BARor
AESATE. ¢F B9, 718 9 NGBPC HFE (T AEdE HEE 95)S AN R & A
2 158 Bk o WiF 7IAE ARG Fol FER £8P "esA 100rpm, 397 € 2102 K%

ol Al HjYsteitt.
0, 12, 24417 wiF <t 7+ W F 7k~ AL o EWAFA 7]‘34(Tagllapletra)% A}-g3te] 7)1 =8y
o}, <kupak ~EFo] A T AY

A
|7

o vhelgh AT HE FEE b amebEads 2 89 ool A% SANA. 04, 1244,

A O

=

2407 i - 10nLe] A WES AHAT v DNA FF 2 AE IF A4S 98 A -80° CollA A3
Ath. pH 5747 (Laqualwin, Horiba, 9=)%E A}J‘lo}oq pHE =Aa1gith, W<k 7)7to] had T o] AEs}
S0 UL E WS 3 FREE P 807 (o 23oA 48417 St ARAZTH YA E o] HAxEHW Ao
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o
o
1
X
Ll
e

32 R
?Qﬁ

of
it
i
u g
o
B

W, BE BEAY el U8t FRAAL 99 £
g, 271 AT 448+43kg)E WIS 33] wHE 3X3 el
o o
2~
T

TaAgs sl A9 AAs 1799 AR H
2] =

~
>
)
ot
e
b
fetl
)
i)
[N}
%
m_‘ —
N N}
F-.~ _‘EL
o}-}jt E,
SS
(0/¢]
S
O |5}
rf N
o §
=
>, n
9L —
ol
N
ool fo

ot
g YUt Aol FTEES ASEHE 53 v, AR BHE3AE 283 Al 7 A
APt g Z=(00N), U71E 20g3 NC52PC o] §l¥ NMS—Cu ®iA] 20ml Z3; A%
C52PC(LOW), 71 20g% 3x10' CFUs/m1¢] NC52PC7} #EHEl NMS-Cu Mi=] 20mlEd; 3% NC52PC(HIGH),
8

o o o N X o rlz
i
X
A

=

471 20g7 3x10 CFUs/mle] NC52PC7F @EHEl NMS-Cu i 20ml &3, H@SEAE 559 8.5kg? AR
(&F2e~) 3.5kgs 70.8:29.29] HER T3 XE AHRS HASFUY. AT % 22 & 20 uet 9l
U B A ERE2 viF SHstel ¥ nad 5 dd AFR Foiel 9ds] Edeidlit. AbR Hel= s
43 AAFgom, BEAE & 09:000] AlEsHATE
TE Aol AMgE AR I AR
¥ 2
Chemical composition, % of DM Value (%)
Moisture 1052
Crude protein 14.10
Crude fat 3.08
Crude fiber 737
Total ash 6.06
Calcium 140
Potassium 054
Acid detergent fiber {ADF} 12.53
Neutral detergent fiber [NDF} 25.41

A W ek(CHy) ES GreenFeed(GF) %X (C-Lock, Rapid City, SD, USA)ZS A}g3te] Adsi7Ao) ubA oFz+
743 Hristov Aol wet Brisigivt. S AlAstr] Aol Be AdsES GF 44 Skl
HE Wol IAA A ~EHAE HAsegth. CH MEFS 72 373 7T 5 39 dH50 2 3719

0, 3 4 P3PS

HAom RUEY Hrk, Fo Az 71Eo= 0, 3, 6, 9, 12, 15, 18, 21X Ao = 397 =HS AA 3}
Aok, He §-2lo dF FAo F A& wixstar, ZF 53 v AYFEES NE UgtelA] o] Ay -
g2 saHo R o AAL. FAHsE wot *‘a%%%ﬂ GF %P‘loﬂ 43—36}0% T Yol SuE o) %9l
AANE HeE = A FE A o] AF s Ao
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B Ag S 2 AR A2 53

A 16849 o AlgFS AE Mol T FERE AFESY ZF AollA wE S AF ST, Bl
ofgt s WA fd M 300mLe] wHELIHe WEHvh. AH ASF, pH A 7] (SevenCompactTM pH/Ion
meter S220, Mettler Toledo, Greifensee, Switzerland)E A}-&3}o] H}—r-& pHE =A%, 1 3, 7 u
AN A5E 78] AH ARE Fgstal =efojofo] o] Wojx HAPdw gRbetgitt. o] kol A (NH;-
N, 3 AAH(VEA), RESES] HAE 58 9 2A87] 98] -80° ColAl HAss
A FL 2% 12440 gA" 2=A (WPT-1, CAS, Yangju, Korea)E AFg&3lo] A9 A% 2% (RT)
ATt

RS NEN B SR AR BE 24

NH;-N 5%+ Chaney®} Marbach7} %He I 2 E o w}a} Libra S22 #3333 =4 (CB40FJ, Biochrom, Cambourne,

UK)E ARgste] FASIAT. VFA st X% AA Aa=ZvutE2d 9 (HPLC; Agilent Technologies 1200
series, Agilent Technologies, Waldbronn, Germany)E ARg3le] SAsIA . HPLCE F3sl7] Y& UV HE7]
(210nm % 220nm= A7), METACARBS7H Z® (Varian, Palo Alto, CA, USA) % <& 8u(0.0085 N H.S0,; 5

0.6 mL/min) & AF&3}3iTE.

A 2 A 24

DMI, CH4 wi&eF, W59 Za, W59 v ZE dolHE SASe E3 AAES A}gsto]
4390, 971 E 59 v mylES el wHEY. a9 o Ak d wd 3} Duncan/] =
He HAEZE AMEsIY FF 1 2|7t dEA HAESGIT. &

Cary, NC, USA)E Al&sto] F359t. A4

23}
NC52PCe] &4 9@ EA3)

Zg 7R ol E Wugeloa A& 359 9 T (NC75PC, NC77PC, NC52PC)E 307 € 39° (9] Wkx$] 2
oA %S gaESYTE. 28 F NC75PC, NC77PC, NC52PCE 30° CollAl 3641kl z+Z; 0.1164 h
0.1172 h ', 0.0915 h = ©] WAL=z 2 o]4ke] 00600 F+o.2 AAat(= 1). Z2u} 39° CollA wga<S
W Ee)3 NCTSPCSF NC77PCE] A ri= 7b7b 0.0308 h o SF 0.0275 h = A ZHAsHiTh. Wb, NCH2PCE

39" COlM= AxstA AAste] mAAEEs} 300 Cob HI5F 0.1075 h & UEhilA &5 Ads 2 A 9
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[0131]

[0132]

[0133]
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#£ 3
Temperature(°C) Mmax (hr1) Td {h)

30 0.0915+0.0030 7.6x£0.25
NC52PC

39 0.1075+0.0094 6.510.58

30 0.1164+0.0023 6.0+0.12
NC75PC

39 0.0308+0.0016 22.6+1.18

30 0.1172+0.0014 5.9+0.07
NC77PC

39 0.0275+0.0046 25.7+4.50

Data are expressed as mean = standard deviation (SD}.

SEM: FAF HAF @wn|AH o2 NCo2PCE AAMeE A3 Festx oz Felgh 7 714 A f3o] RHAHJHE 2).
3 8o AEE 9F 2.4-2.9 x 0.8~1 vlo]A 2 A7) v %
T oA 8- digF 1.3~1.5 x 0.8~1 "ol & F7]9] AX ®WE 7}
AAEE B3l + el Ax DNAZE EAEHAEM, v dedddd A EEALE A o FZeolhls
(Methylocystis echinoides)®t A3 #THo] Jxu v stus wEASSHA HgZutgals e2rp-dd
(Methylobacterium organophilum)¥} A3 Aoz w3zt wab &

Zegalg To2, A WS VH e FAY T2 HEHEA~E

°
s

[o

N

)
™
=

¢

WL o

I
ofN
lo
fl
B
ol
o
pat
i

a|J

A% 4 w25 NC52PCe] Awg spoluel= F-2l= 9 se-gl= A|AAYS Abgaho] A8k, A9
A& F 2710 9 A, 270e] 97 EeavER 7EE T 40 ZE D(contigs)E AT, BlastX
Aol mh=w®, 5.1 Mbp 2719] & @MA= AYZ e els £33 FAVS BTk 3.95 Mbp A7]9] v AAA
o 7 e Eetamee dgEA/AE A Lo £tk 7 Zupaw| =90 I7]E 167 kb 165 kbt GC T,
tRNAs, rRNA, 72t 9 el e} e Alis 532 ProkkaE ARESE] AAFSFITHGE 4). NC52PCO] 7 F9
Asat s ddd S5 A4se 2= = 30 ®A8kslt

=]
L
=]
L

NC52PCel 7 99 A Aw 5%

#% 4
Traits Methylobacterium sp. Methylocystis sp.
Genome size 5.07 Mbp 3.9 Mbp
Contigs 1 3
Circular Yes Yes
GC% 69.98 64.46
tRNA 150 150
rRNA 24 12
CDS 4683 3884
16S 4 2
| pmoAs - 2
Integrated plasmids - 2
Genbank Accession No CP168955 CP170127

NC52PColl EAjslt= mg ZAJAE]~ F3} mjg 28k a)2 £2 Ay 716k sns - Bdd FE57 33

A B FEULEE 59X (average nucleotide identity, ANI),

214 2] SIDNA-DNA =73 8}(in silico DNA-DNA

hybridization, DDH), S+ o}"|x=At T A (average amino-acid identity, AAI)S AT mjgZx]A~E]~
2759 b ke A g ZR] A~ o 7] =o]E(Methylocystis echinoides) 1MG27198 Aol ANI,
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[0134]

[0136]

[0137]

[0139]

[0141]

[0142]

ZIHSdl 10-2025-0083392

AAT 9! DDH #t2 247} 81.1%, 81.4% B 25.8%= AAIGH(ANI H& AAT 95%, DDH 70%):.th RATH(E 5). whebA
NC52PCe] HJEZA|AE]A {7} BEZA|XE][ AT &3l AlHZAAE]~ &9 A2 F& ulxeria At
ShiT). Wi A2 ONCH2PCl Sl mlgZ etz Fof Aws WRSHA #B-HE mezygas T2 vjag
Az, wjgZelge)g 2 7t=dE(Methylobacterium organophi lum) WPA_BS} Z}Z} 98.6%, 98.8%, 88.5%2] ANI,
AAT, DDH %o = 7FH¢ =& FAMSS HATHE 5). weba] NC52PC AAAId e mjg = dtea) s &2 wE 28y
g ol=FFA 7o) M =,

4,
i
o2
0
ox I rlo rlr ¥o fn

NC52PCe] W' ZAAE]l2 43 vdzdee]e &3 o2 DA% dwd £ Als vlal. isDDH: 1425 DNA-
DNA &A43}, ANI: Ho FEUSHE 94, AL Fat ofu| it 5Y4

F 5
Rumanisolate [NC529C) Closely refated members isI¥DH [%) AN} BB Y
Methylobacterium organophilum WPA_B 88.5 [87.6-90.3] 98.59 S8.79
Methylorubrum papuli 81001 26.6 [25.4-28.0] 81.68 78.16
Methylobacterium spp.
Methylorubrum extorguens ANML 24.5[23.9-25.1] 8077 771.58
Methylorubrum zatmanii LMG 6087 28.2 [27.7-29.2] 80.75 77.48
Methylocystis echinoides LMG 27198 2576 [24.6-27.2] 81.07 81.35
Methylocystis iwaonis JCM 34278T 23,66 [22.8-24.4] 80.3% 80.42
Methylocystis spp. Methylocystis parvus OBbp 23.9[23.4-24.7] 80.02 80.46
Methylocystis rosea SW98 19.2 [17.8-21.9] i 74.67
Methylosinus trichasporium OB3b 18.5 [15.8-21.8] 75.97 59.36
# 6
SUBID BioProject BioSample Localid Accession |Organism
SUB14691566 PRINA1155250 SAMN43453749 Contig3C |CP170125(pl|Methylocystis sp.

asmid 1) NC52PC

SUB14691566 PRINA1155250 SAMN43453749 Contig4 CP170126(pl |Methylocystis sp.
asmid 2) NC52PC

SUB14691566 PRINA1155250 SAMN43453749 Contig2C |CP170127(Ge|Methylocystis sp.
nome) NC52PC
SUB14700942 PRINA1155264 SAMN43454258 - CP168955(ge | Methylobacterium
nome) organophi lum
NC52PC

AR B39 wE vES

Al@dd 59 Ha st e AEY AR
[e)

Atz NC52PCE HE3E AZ 7holl vek YAS A9 pH,
F 7t AT, A23E RATHp-3k > 0.05). 2423F F AP £ =2 o)

pul =)
2 ByE 130mlolA 160ml ooz Z7tsiodtt. 7z EE B 12470l 25%9 4] 24X 7koll 32% o] o=



[0144]

[0145]

[0146]

[0148]

[0150]

[0151]
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AL S7kste]l Ad 7)7F Sob W9 wavh s APHAS vebdoh, e w9 wE gl A v
J AMZ w5 pH 47} 6.5914 5.82 "o}, NC52PCE AFsde u g PyFS

27y 41.7%9F 53.6%% AA AR THp-4t <0.01) (= a2]al NC52PC A% 2ol A
12A17HEH 24/\17&7%1 Hgk A F7F S =grhe Al AE5AQ uﬂ%‘ﬂ%k 48 HoEr, HEw
Alz=E] 229 JNAF7E 24413 E9E wlaA kAo fAESY] wiitel wigk &v7t AHEAS At
NCo2PCE A5 wigk AFstE 98] 7|2H o= Athg dad Xy Fakhk 27 A% NC52PC7L g ksl 2
AE T89S 7HEA gsh7] 98] 0.60g/L AlZ~HIS BEg NUS-Cu iAo A F2ka e 2 20% wehs A}
g3to] Mg AnE Agsdd. 1 A3 uﬂ% =57k 180,000ppmell A 244173 48A17F Zo zkz+ 168, 000ppm}
160,000ppme. 2 743k Aoz et = NC52PCE b4 flolie 48A17F ok <F 20,000ppme] #EHS 4u| e

FA
N}
>
o
i)
\}
g
3:
A
2
N
N

T AT ol 2 M Fd NC52PC4 g S840 An T FHoE Bt WEs tgHo R
Arste ¢ e vES AEdv. AV SA4ddA 37148 widd gl o wgk AbskeE ke W&ol
o8 7hed e Al A FEAE FEIFeEA Jhesit. WHzRuyroly 3 vd 2 AEktel] &)=
MAEES A AR stell A At /oA e FEd AbskE oS4 W' 4

NC52PC7}F Al W] §H59] HAE FA o #X& 4

24X AES Ve BAlE 7H9Jr OAZE AMZe] BA R 17/]Z5E dza3} NC52PC BE5FolA & Als DNAS
Eah. 24417F A E & izt NCH2PC AE 7he] whEg vAEe 74, = ﬂrO“ﬂ 2ol &
ge138t7] 918 16S rRNA(V3-V4) F-32F 9714 E 4& Fdsitt. dAX o2 Z 18719 H#EMOF =3 276
Ne] vt Eo} o] T3 AFE AEAA AEEHAT. HEHEolvEHZ, ARFHZ, EiEﬂSz‘#EﬂE}o}, N E] =Bt
gzlolrt HA whe Elol ASVe] Ho 80%E AFAske A MiAQl #(phyla)elAth(= 5). tiZxatol = ZeHde}
7b A% AR 2(16.56%) 01w, 1 oz BBy ik (4.21%), o}a*Eﬂoﬂam 20%), AU Zehad
(2.51%), %1 AA(2.41%), A2GDF2(2.17%), dEuto]|A2H]S(1.63%), HFEvte2]$(1.41%), A&
710F(1.39%), ZFvaeelok(1.32%)7F A1 o= vERth. gk, NCo2PC HE MEA 7P A8 &
Uﬂ%i/\]iﬂi(%.?%)‘,’igfﬁ, TR Ee(9.5%), obe]~H A (3.2%), 2D FA(3.2%), Qe ZE YR~
(3.16%), WE=E®EHF(2.2%), F=FA(1.74%), A7FL2H(1.61%), AU EeF2~E R (1.16%), B3 =HeE
ge(1.1%)°] 2 FZ olrt. WYZEA 2|27 NC52PC A Zo A A4S £o]7] wjito] Ty rda}, ofe]AH
g, JEEBHYEYA, FH a7 s, dAHulo|ARH R 5 e A dH ol £ A FREE A
3] SEth(p-#£<0.05).

O

[¢]

3wt} NC52PC B 24A1F AE 9] M -2 tiFi g2 gn|ety & (gl 78%, NC52PC 86%)°] A
iAol ¢lar, Wgtwwpdg3aALe} W 2gdelrt 1 HE oAt R Mg de g Al
web- B ujate o] 9 24412 & Aoiges 1

S7h Z7ha7) wel Neszpeel A7ME el A Eel
=

A FFS AA FUth. FFo| v A, ve g vulsElanfo]FEL, ofxFmfo|FE}L, vlA|T]w]o]
Ebo] Al o] tfzxat3 NC52PC A& oA A F3o] ASVe] 80% ol/dS A3t AwjAoltH(= 5). &
3, PaAdERe~ B #oste OFst a4s ddste vl ez utaEante] e 43]7)F ozt SHE
g, ol& Atm A&3tE HXF 5 drt.

43} S FAT 2, 24470 AEeA Bt Elo} F T (Al A¢) S it AHEo] NCE2PCH.TH 9]
SHAl =SEAIRK(p-#F < 0.05), F FFE=(GL 1 Ae)ole & &S vAA &+ A= Y. &3, 14
& godole 9GS mRA FUAT e 1 XFE NCS2PColA thx AZHu Ags] yrolX (p-gk < 0.05)
IE F FREAdE Fov e %S v T, He 3ol T v H FESe Aole fofuskA ekt
(p~%k > 0.05).

AA W B 2E

ARk o2 DMI(kg/d), & AT S7H(kg), A5 A& (FCR)2 Aot hol

of & ztol7} §lth(p > 0.05) (=
7). CON, LOW, HIGH®] wh9] & EAL ® 79 ubel vk, CONY HElgolE 2

& I AEAROFA) ARk
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[0153]

[0154]

[0155]

[0157]

[0158]
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2o LOW 2 HIGH A elol Hlal FA3] wokt.
CON(6.55) Rt} $FokS 4= o). LOWSF HIGH 25 = uo}

ST T -
e e wE 54l 2 9% nAA edd. 4

e,

T8k A& CH, wiE=F(g/d), CHy

o]& <lafl NC52PC 2] LOW(6.30) 2 HIGH(6.29)¢] w9 pH7}
OMAHIOIE, L2 yo]E W AP H]ES X

& (g/kg DMI),

CH, 2% (g/kg BWO.75)7} thzTol A LOW 2 HIGH NC52PC X8 2 Rt} F98kA =UgAwhp < 0.05) (% 8), =
0, 2 BE A & 7ol fAH FAEATH oY FAE A &5
Wk ok 7|k L 2l 27F pH, dEYol- & 3 2k A v X = gk
*7
Treatments!
Item SEM? P-value
COMN LOW HIGH

pH 6.55 £0.22 6.30 £0.23 6.29 £ 0.24 0.067 0.0191

NH;-N {mg/dL) 3.89+253 3.65+2.14 3.32£2.32 0.673 09163

Acetate (mmol /L) 5793 £ 1068 62.35+7.66 65.75+8.05 2.539 0.1567

Propionate (mmaol/L) 18.74 £ 4.65 22.10+£6.21 22.48+5.07 1.533 0.2934

Butyrate {mmaol/L] 34.70+20.20 41.13 £19.03 49.32 + 29,52 6.616 0.0031

Total VFA (mmol/L) 111.37+£33.12 125.88+22.14 137.55+33.04 8.495 0.0050

P 3.17+£059 293044 3.03+0.62 0.157 0.7796

1
HoleE B £ x5 WAHED)E wAIEYT. A CON, 7|8 2Ae(0.2% 271<); LOW, 71¥ At + 0.2%
7 8 2 — -
weked ki (3X 10 CFUs/ml); HIGH, 7]% Ak + 0.2% wWeredFk#(3X10 CFUs/ml). “SEM, 3#9] & o3},
P, oM EA O =23 H&.

a8
A Az, 9 12vigle] 179 F<9F 3X10 CFU/mLe] wWghd g 7] Z2ulo]QElAs Fodls u wE
o] 14% ol Auzow i on AWl BE A7 ofddS uxA e Aocw yelygrh. HES
& 7Nk ZZnppo] QA W FEO e MlES f4std 4 v I FAES K e 7 F W
of s & AE FHS AR HIMAR A1E8dE = Qo
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=y
EHI
A B
3.0 3.0f
—e— NC52PC —+— NC52PC
25} —— NC75PC 2.5+ —* NC75PC

—=— NC77PC

—=— NC77PC

0 6 12 18 24 30 36 ® & 12 18 24 30 36
Time (hr) Time (hr)
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I et i 1

W Merwioeyons Iwaoafs

W osarip o e wescmn
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Methylocystis spp.
3,935,904 bp

MUK Content
B siwun
Wi s,

Plazmid-1
167,845 bp

Plasmid-2

165,084 bp
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B M e content

W GC Skews

W GC skew-

B itetiyiobacterhun orgarophilun
I Methyioruhium zatmanit

W Methyiobacterum populi

B Metrylorubium extosguens

Methylobacterium spp.
5,077,373 bp

Z
=

g

e
g

g

&

g
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12
a Time (hr}

ks
a
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w
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3
3
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o
o

g
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g

E
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w
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g
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3 12
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Thermodesufctactericta
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-]
[ARNIRRINY
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B 2

Contral  MC52PC

[ Sezarisl abissfance 25 seris musl
1 = Wethylocysiis
Thers
Frzanmells
Intestinimenas
oyslzesll
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ethylobacteimn
Auminscoceus
Seqatells
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(AR LRTARIRR TN
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B

#haeal S=udance = phylim fovel
" W Thermoplasmatots

&

=

F

=

S

=

s

g
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H

B
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¥
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] -]
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= Netharosphaers
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- e

* Tantral  WCHZPE

Fangal sundasse b phism loves

[l

== deacslimast gomycota
e

e M mseE

= erteslizmeonta
[ ——

W Gooslorsiota

- uhers

Rulative Abundanca (%)
z

il

pmoA Copy Number

F 1
. ungai

-

Shannan Index
I3

Shanneon Index

Control Contral NC52PC
B gacteral Archaeal Fungal
L1600 | e 0 sa0 ohr
24 he
1400
400
b b E
3 3 5
= £ £
F % 3
£ £ =
[ v} (v}
100
= Control NC52PC = Control NC52PC
R=3= 4
ns
» ns 60 %
—
— —
D 30 -T- ,,% .
= m© 50 ¥
s -9
L2 -
o o 40
) -
£ 5.0 ¢
5 2 %
$" 3
v]
20
= 10 T
+ — o
=] @
= 5 b 10
0 - - - - -
Control  LOW HIGH Control  LOW HIGH
Treatments Treatments
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