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< SUMMARY >

| EELE | D-02

O To improve the performance and disease protection via porcine gut
microbiome.

O To develop the effective vaccination protocol through case analyses of
good and bad pig farms

O To develop the control program of porcine gut microbiome for improving
the performance as well as the immunogenicity toward FMD vaccination.

Purpose& O To achieve the porcine gut microbiome map depending on the growth
Contents stage of pigs in high performance.

O To develop and employ the enhancing program of gut microbiome of pigs
in low health status: to enhance the performance parameters and
immunogenicity toward FMD vaccination.

O To analyze the risk factors affecting the immunogenicity toward FMD
vaccination.

O To develop the effective FMD vaccination manual.

O The research is aimed to improve the disease prevention of pigs by
controling the gut microbiome, which results in developing the effective
management program and it is performed to clarify the low status of
antibody formation against FMD vaccination.

O The research is aimed to produce a manual which can be used in field,

Results rather than research papers.
Based on pig farms in high performance, the good gut microbiome map is
used as a model for a pig farm in low performance to improve the
management system.

O The research project is expected for graduate students or the research
team to achieve academical advance.

O To develop a pig farm health promotion program using the porcine gut
microbiome analysis and to apply it on the management system.

O To promote low cost—high efficiency pig industry using the customized

E gut microbiome control technique.
xpected . . . .
o O To develop circumstantial measures and eco-friendly and animal
Contribution . . . . .
well-being meat production system using the gut microbiome control
technique.

O To achieve a substantial FMD free status for the country, analyzing why

the immunogenicity after FMD vaccination is low.
. . . ) Disease
Keywords Pig Microbiota Immunogenecity , FMD
prevention
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2t lon PGM Sequencing 400 Kit(Thermo Fisher Scientific, CA, USA) & lon PGM
platform(Thermo Fisher Scientific, CA, USA)S O|206tH Rels 12 6, 7 & 81 28)
O 29 L H HE2ES MZUAS DNA =5 & Mt
- DNAZZ=2 28 2 ZUHEZ2 AZ2EZ PowerFecal® DNA isolatiom Kit(MO BIO Laboratories
Inc., CA, USA)2 0|25l DNAE F=&(O8 9).
- Al22 DNAZZZS 25 DNA2Q standard= Qubit® dsDNA HS Assay kit (Molecula Probes,
Life technologies™, CA, USA ) ArZ35t0] MIZALS MB SHA0 Met EHI5H D, Qubit® 2.0
Flurometer(Invitrogen, Life technologies , USA)E 0|25t =Ag. 2tHs| &EHGIH, DNA
sample 1uldll Quanti—iT reagent2t Quant=iT buffer@ 1:200 E& 199 ulE #&JIot =HIoIY
11, standard= standard low buffer?t standard high buffer 2t 10ul0l {12 S Z&H 190ul2
Ilot =4l g,
©@ Al29 Library =H| .
— DNA libray= lon 16S° Metagenomics Kit(Life Technologies, CA, USA)E A5t HME2
ArE 8 AHH el EHIE.
- DNA fragment sample0l Platinum® PCR SuperMix High Fidelity@t Library Amplification
Primer MixS E&& & 95TOIA 52 initial denaturations #8118t S, 95COUH A 15=, 58TCOIA
1562, 70COIAl 12 2t & 18 AIOIE22 E=ZE B2 L8l
- =Z& DNA fragment sample2 AMPure bead(Beckman Coulter, CA, USA)S A5t & A
&t = |on Library Quantitation Kit(Life technologies™, CA, USA)E 0|&5t( serially dilution2
Z=H|&t. Ol control2 E. coli DH10B Control 400 Library (lon Torrent, Life technologies™,
CA, USA)S 0|=20I%S.
Z=H|I=l sample2 7500 Fast System Real-time PCR machine(ABI, USA)ES O0O|lZ0ct(
guantitative real-time PCRZ A &&.
©@ Emulsion PCR1} sequencing N
— Emulsion PCR sample2 100 pmole2l DNAGI lon PGM "~ Template OTTg 400 Reagent Mix2
&8st S lon Sphere Particles(ISPs)ES &DJI6tH =HI8 = OneTouch 2(Life Technologies,
USA)E 0I25l0 PCRS #+3&. N
- 3l£=& |SPs Pellet2 Dynabeads MyOne Streptavidin C1 beads(Life technologies , CA,
USA)E A3t EAMGHD Qubit® 2.0 FlurometerE AIE5tH ISP sE=& &0l §.
- Sequencing sample2 lon PGM ~ Sequencing Reagent 400 kit(Life Technologies, CA, USA)
£ 0|Z0dl =dlot) ISP sample®l control ISPE E&otM 15,500 xgWl A 422 &a&Ee2l s Ch
S +=HE ISP pellet2 sequencingwprimerfar Sgot 95Tl M 2_5% 37COHAM 222t incubation
gt. Seqguencing samplemg lon 316 Chip Kit V2 (Life technologies , CA, USA)0l loading a2
sequencing2 lon PGM (Life Technologies, USA) EHIE AIE5t0d =&&(02 10).
@ Data 24 Ny
- Sequencing 2¢=29 raw datas lon PGM S Z056l0 Torrent Suite Server(ver. 4.0)0 MZ& &
1, 1XEQl sequencing =401 X&E. Torrent Suite ServertlAl raw dataZ exportot® lon
Reporter " (Life Technologies, CA, USA), CLC Genomics Workbench 7 (ver. 7.0) programS At

ot =& X0IE =24 8.

HU

Ct. 23U S0 2= AOIEJtel 24

ch. M &M 480 ZUY DIM=SE 22X 240 Hlu 24

Of. H6HX 28 HXIS JIE &F @ MSY ®2 Z=& HX(175 0I5H=Z HioletA 2H (22 L
HHOldiA) Mz e 2E(SAH HYE) ¥ 30 sS4 =& 89 HNE HdL6t0 HInE.
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BtEA| D&
Semiconductor
kanufacturing

Chip

Semiconductor Packaging

]
AV rooTACC..

Bulk Drain

Silicon Substrate Single Sensor Millions of Sensors
Chemical to Digital Sequence Semiconductor Design

O 2% 8 v d=s of 245 A% NGS 24 dd.

Wafer
Semiconductor Manufacturing

Chip

Semiconductar Packaging

2 Sensing Layer
Sensor Plate

Bulk Drain Source Y
Shidn ok Single Sensor Millions of Sensors
Chemical to Digital Sequence Semiconductor Design

a9 9. NGS Aol A8HE W Qe wAE,

N

AR Y] 5
fS Library Template — —> | Data Analysis

Preparation Preparation

DNA/RNA Massively parallel

e
w,e , o
1 e’ :
\ R;W
¢ — — — I
N ¢ bty
Prepare Clonal Isolate Positive lon Sphe Load Chip Data
Library Amplification re™ Particles and Sequence Analysis

9 10. NGS 4 349 /e,




2. MYt =2 A=EF "X FU OMEE =4 210

7b. AF 30kg B 90kg #HAES] Ul MAEF phylum ¢ 4 Ay AFigE= A
e 2YE ORI ASe FAT(LY 11).

v o AlsdE A vAEE R Ade dAHS BEEXE st dsloen dF JiAl(pig 3)olA
Firmicutes’} < FFo 2 B X3t 9o} o]l5 #2 lactobacillus’} #5428t YeElhd Aatz
FAEY o FEg ol f = & sl (19 12).

60.0 —
] " .
1 ®
1 @
J ) ”
13.3 =]
_ @
=
4 ® e®
| =
] = =
j ",
333 -
1 ]
) o
& B pigF_1_10
1 W pigF_11_20
'50-0 T T T T T E T T Ll T T I L] LI T T T | T T T Ll L I
‘%Q,Q )09 af 0° @9

a9 11. A5 30kg 2 90kg =H A

So) ) MRS Y 242,

OTUs
10,000 30'(9 L S gokg W Actinchacteria
T v r J B Aquificas
£.000 W Bectersidetes
g MW Chlamydiae
W Chiorobi
7.000 | Chiorophyta
B Cyancbacteria
5000 B Ejusimicrobia
5,000 B Euryarchaecta
W Fibrobacteres
4.000 B Fimicutes
3.000 B Fuscbacteria
B Protecbactera
2,000 H Spirochastes
10 B Streptophyta
W Synergistetes
Q W Tenericutes
A o B B 1 B a8 j‘\ WY 55 : ;\5 - }5 : }% . )1 W% :.9 - :},0 M unclassified (derived from Bacteria)
Ll O @ JRs IR R R RTRS gR RR | | uncle.wﬁedtdeﬂwdfremEukmom
Pigs | | ified [datived from d sequanices)
a9 12, AF 30kg ¥ 90kg T-7+] Phylum FEellA e A mlAES 4 A
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Coronavirus

% 14, Al vl B

L. intracellularis

-

m Porphyreme nadaceae
m Prevotellaceas

® Lactobacillaceas

= Ruminococcaceae

® Bacteroidetes
| Firmicutes

m Protechacteria
B Tenericutes

Fel

¥ Bacteroidetes
¥ Firmicutes
= Proteobhacteria

® Spirochaetes

® Prevotellaceae

® Clostridiaceas

= Campylobacteraceae
W Spirochaetaceas

mBacteroidetes M Euryarchaeota ® Firmicutes
Protechacteria © Tenericutes

Mycotoxin (ZEN)
SV ETS] st sE.

Ch [Metd et =2 =82 HAS0l e 89X 28 228 BHEe (e IIM=Es NEE 1O
g 130IA HIAIE.
o= 9
3. &Y MENS A=F X HUY OMEE 24 2
- AT 2E, B0l A 2 & S0 =S4 == 2= HAE Haez 8 ZUY 0ld=s 24 21
= 8 142 Z22H 4 1d=8 28 2049 Huwg i 25 G20l Lotkl= Mg X0l d]
HAHO HRE EEE LEWE,
= Bacteroidetes
B Firmicutes
= Proteobacteria
m Spirochaetes
ngneﬁcutes B pPorphyromonadaceae
B Prevotellaceae
¥ Cytophagaceae
B Flavobacteriaceae
B | actobacillaceae
B (C|ostridiaceae
B Eubacteriaceae
® |achnospiraceae
® Ruminococcaceae
B Erysipelotrichaceae
® Acidaminococcaceae
" \eillonellaceae
B Hyphomicrobiace ae
¥ Rhodospirillaceae
¥ Spirochaetaceae
® Entomoplasmatace ae
= Spiroplasmataceae
Mycoplasmataceae
O3 13, dibd 2% SEY HXe Y O8ES 2o oEE.




4. A28 X & & &8& "HIVE St Faecalibacterium prausnitzii 8 &4

%

_\'_l_
0
Lo
o

] I:II-O.I

o o

righ
o
08l
N
1

Lt. A& : 4 pig farms (healthy, Bacterial, Viral and Mycotic Dz)

Ct. Real-time gPCR

RIDAGENE F. prausnitzii real-time PCR kit(R-Biopharm AG, Germany) 0| &
DNA isolation of pig feces (Maxwell 16, Promega, USA).

Target genes for F. prausnitzii (16S—-rRNA).
Tagman Probe / ABI 7500
PCR cycle

Initial Denaturation : 1 min, 95 C
Cycles 45 cycles
PCR Denaturation 15 sec, 95 C
Annealing/Extension 30 sec, 60 T

Negative : Ct > 20.

Al Faecalibacterium prausnitzii 2 8% PCR 2428 £

O A3}
7}. Faecalibacterium prausnitzii 2] 10°-10%¢] t)dt PCR Ct k< 28 159} o] B4 5
o) 0
=1
v Ad Abeid 2 A 9 X5 WU Faecalibacterium prausnitzii & st 2t
WA B 2 S Alot=0l gtol 2YAEe HA=S=2 &2 MEfe
o N

ot
OGlAS Fa=ol BUzo| 20i2t0| PET

Amplitication Curves
8878 =
8078 =
7278 Ve e
5478 y o .
,.-' y -~ o =
5678 P e
s / -
§ 4578 / P
7 / ~ -
1 5
g -
i
Jiu ;
-
: j r
=3 Fi /
."’
/ J
<419 / / /-'
/ el
1570 /
£
gare ’ g o = ,-—""‘.
oo7e| [=— —_— e
i 2 3 4 § 6 7 B 8 10 11 12 13 14 15 16 17 18 19 2 21 &2 23 M &5 B 21 & & N 3 R B K B B F B AL 20 ML
Cycler

12! 15. Results of Ct value of the Faecalibacterium prausnitzii (108 — 10? DNA /ul).
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6. 7MY TM FVEC TIE cylokines 2

i

- 3 pig farms (MSY 275 0|4})
- SHHIMAENHE(PI >= 50, Pl <50 22 FPZ2)
AOIEILRI 24 @ ELISA
TNF-alpha Pig ELISA Kit (abcam, USA)
IL-1beta Pig ELISA Kit (abcam, USA)
IL-6 Pig ELISA Kit (abcam, USA)
IL-12 Pig ELISA Kit (abcam, USA)

Pro-inflamatory Cytokines : stimulate the immune system

Ol 1111 AEAOI®

INF-y

Anti-inflamatory Cytokines : supress the immune system

IL-4

IL-10 1GF-5 gﬁ, TNF-a, IL-6 and IL-12

O 18. A& 0 AFE2E pro-inflammatory cytokine=2l =&
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Lt. 2 HSE S HHAE0 2 cytokines
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Pig Farms
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Pig Farms

& 19. Analysis of pro-inflammatory cytokines in pig serum.
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7.

2 IDN|

. Faecalibacterium prausnitzii
: Modified Reinforced Clostridial Agar/Broth

U
o0

20

3

3

: MSY 275 0l
cl 0ld=

- B X

3

20

=
[

Lt.

WX Kl Faecalibacterium prausnitzii @43 =2l
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* fFaecalibacterium prausnitzii Z22/E F gt A L&

— ATCC Medium: 2107 Modified Reinforced Clostridial Agar/Broth (pre—reduced)

Agar Medium
Reinforced Clostridial Medium (BD 218081)------ .38 @

Combine ingredients and boil to dissolve agar. Dispense and autoclave at 1212C. If making
plates, autoclave at 1212C, let cool to 55°C and dispense.
Broth Medium

Resazurin (0025%)4 m|

Combine ingredients and dissolve. Adjust pH to 6.8. Dispense and autoclave at 121°C.

8. 7 A< &Mt PO THE HX B DIE=E =2
Jh, M SPErdIJtel PIgLOl JIERl 508 =1tot=
Al

51D FU DIMSZE9 HES HinE

=
Dedg M X €480 ¥2 UXuAs ZUWol 0I4=SE0] CHAF Ol&e] HES=2 BioiJt

= 2y
ol
. F2E e ZVRE SHI MEYT 2= DXNAS SROF EAE ALE IS0 b6l
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A A I [HE ZUOIH=S HE
PI=65.55+7.32

M Bactercidetes - 648 (B0.34%)

W Fimicutes - 412 (38.36%)

W unclassified {derved from Bacteria) - 5 (0.56%) :

W Steptophyta - 4 (0.37%) Fam||y
] tassified (derived from unclassified sequences) - 2 {{

| |

Arihropoda - 2 (0.19%)

Prevotellaceas - 554 (51.58%)
Ruminococcaceas - 126 (11.73%)
Velllonellaceas - 120 (11.17%)
Porphyromenadacese - 66 (8.15%)
Clostrxiaceae - 58 {5.40%)
Lachnospiracese - 34 (3.17%)
Lactobacillaceas - 19 (1,77%)

{demved fror - 3(028%)
wnclassified (derved from unclassified sequences) - 2 (1
Indabcts - 2 (0.19%)

Libopskla - 1 [0.08%]

Prevotola - $51 (51.30%)

Seimncenpnas - 117 {10 50%)

Acetiabrio - 83 (5.87%)

Porphyromaonas - B0 (5 56%)

Cloatridum - 54 (5 03%)

Foonatbacterium « 53 {3 63%)

Lschobazibin - 10 (1 T7%)

Butywvitnio » 15(1.60%)
{dotived from 134121

Eubacherior - 12 (1.12%)

Flismhacter . 13{1 12%)

Bacitus - 12{1.12%)

Fuminococcus - 11 {1:03%)

wrclassdfiod (deved Irom Clesindiales| - 10 (0 53%)

Rossburia - B {0 74%)

W Bactevoudia - 627 (58,38%) G
Getived from C = 16 (1.49%
W Ciosirdia - 246 (22.91%) . “:“ sl (149%)
B Negamacutes - 126 (11.73%) yiophag ° -
™ M-NJH?%J‘ Eubacteriaceas - 12 (1.12%)
B Cylophagia - 15 {1.40%) Bacdlaceas - 12/(1,12%)
W Erysipalotrichi - B (0.56%) Bacierodacear - 7 (0.65%)
B unclassified (denved from Bactena) - 6{0.56%,) Erysipelotrichaceas - & (. 56%)
B Flavobactena - 3 (0.28%) Genu g Acwlaminococcaceae - 8 (0.56%)
u iad {chackind o + 2 uinclassified (derved from Bactenal - 8 (0.56%)
’ o |
| |
u
L

Order

Hacermatales - 677 G40 3%
Clontniaien - 2440 (72 9%
Seknomenasaies - 126111 T3%)
Nacictuialen - 18 [ 7T%1
Cytopnagaies - 15(140%)

Haeten - 15 (1400

Eryspiotrenaies - 8 {0 5% )

wntlannitent (dmrrnd Lo Blachrra) - £ [0 S8%)
Firvsasariales - 3 (3 39%)

snclasaitest |Dererd from Bacheoceten - 3 (2 29%)
Brmusazaien - 300 20%)

uncianastest |cherrvm o Uinchmmnsed segushces) - 2 0
B woprers - 240 1)

W Postes- 1 (350%]

MG B ST [T E EUHOH=F WHE
PI=49.98+517

Bactercidetes - 1,233 (55.82%)
Firmicutes - BSS (38.54%)

lassified (derived from Bacteria) - 38 {1 77%) .
Streplophyta - 32 (1.45%) Faml | y
Arthropoda - 20 (0.91%)
Spirochoetes - 14 (0.63%)
Pratecbactena - 7 (032%)
Actinabactesa - 3 (0. 14%)
Tenericutes - 3 (0.14%)

Prevolefacear - B33 (37 71%)
Bactercidaceas - 768 {12.04%)
Veianelaceae - 234 {10 55%)
Ruminococcacens - 218 (§.87%)
Pophyromonadaceas - 134 (8.07%)
Clostndiaceas - 110 (4 88%)
el (darived fram imbes) - 104 (4.71%)
Lachnospiraceae - 85 (3.85%)
unelassified (derivad from Bactarin) - 39 {1.775%)
Eubactenacess - 37 (1.87%)
Brassicaceae - 30 (1 36%)
Lactobacilipcean - 25 (1.13%)
Rhinctemmitidae - 20 (0.95%)
Pepiccoccaceas - 2 {0.91%)
Epirachaelaceas - 14 (0.63%)

Bactercadia - 1,23 (56 82%)

Ciostridia - 577 (26.12%)

Nagateicutes - 238 (10 77%)
wnclassihed [demved from Bactena) - 3911 77%)
Bacll - 36 {1 B3%)

unciasaified (dareed from Streptophyta) - 58 (1 38%)
Insectn - 20 [0 91%)

Sprochaetes (class) - 14 (0 8I%)
Eyspaiotrict - 7 (0. 32%)
Epsionpeotecbaciena - 3 (0 14%)
Acsnobactena (tass) - 3 (0 14%)

Molicutes - 3 (0 14%)
Deflapeotechaciona - 310 14%)

Liopsida - 2 {0,06%)

Betnorotecbactena - 1 (0.05%)

Proveteila - T07 (36 08%)
Bacteroides - 766 (12 04%)
Sebpnomonas - 1568 (T 81%)
Clostridium - 04 (4 26%)
Acstabiie - 91 (4 12%)
Bamesiella - 72 {3 26%)

{derrved fram Cx 65 (2999
Faecalibacternm - 60 [2.72%)
Megasphaena - 48 (2.17%)

Rummococcus - 38 (1.77%)

unciassihed (decived from Bactorin) - 39 (1.77%)
Blaaitin - 38 {1.72%)

Eubactarum - 37 (1 87%)
Paraprovotels - 36 (1 63%)

Parsbactercades - 30 11.36%)

Order

Dataictalen - 1,294 (52 83%)
Cloamissaiws - 577 (8. 12%)
Salenermenadsies - 3352 (10 TT%)
Usehaasbend fibersved trerm Baesaria) - 30 (1 T7%)
Brasucaies - 30 (1.38%)

Lactobacaies - 7811 2T%]

Ieophera - 20 0 81%)

Birochastalen ¢ 14 (060%)

acitales - 8110 3}

Rrregeistnchates - T (0 37%]

(sntmne eud frdamind from Oedagecteckactena) - 31014
Campietattarsien - 3 (3 14%)
Corgtactpraies - 30 L4%)

Wycoplasmarisied - 340 14%)

Praies - 3 (0081
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TS BA SO [HE Z U0 M= HE
= i & o o= o
PI=13.82+6.52
B Bacteroidetes - 803 (46 62%)
B Fimicutes - 762 {44 43%)
W (derived frem B )83 (3.67%) ,
B Stieptophyta - 38 (2.22%) Family
W Tenericutes - 27 (1 57%)
B Actinobacteria - 8 {0.47%)
B Arthropoda - 5 (0.29%)
B Cyanctacteria - 3 (0.17%) W Provoielaceas - 523 (30 50%)
B Spirochastes - 3 (0.17%) W Pophyromaonadaceas - 184 (10.73%)
B Frotecbactenia - 3 (0.17%) B Ruminocaccaceae - 174 [10.15%)
B Clostrdincese - 144 (B.40%)
W Vebanalscess - 128 (7 46%)
B Rienelisceas - 80 (5 25%:)
B Lachnospiracess - 87 (5.07%)
N W Eubacterinceas - 67 (3.91%)
W Mogaticotes - 171 (0 47%) W unclassified {dawed from Bacteria) - 63 (3 87%)
B unciasaified (derved bom Bactera] - 63 (3 67%) W Clostrdinias Family X|. Incertas Sedis - 54 (3 15%)
W Boc. 382 2%) B Acidaminococcacean - 43 {2 51%)
W unciasaified {dorrved om Sepiophytal - 34 {1 88%) B Brassicaccae - 34 (1 98%)
W Moscutes . 27 (1 57%) B Laciobacllacese - 34 (1.98%)
B S - 180114 B Enlomoplasmitacaas - 25 {1.46%)
: el :;::T“'m‘m B Ervsioexirichacess - 1911.11%)
M Loopuida - 4 (023%)
B Epuorerolecbaciena - 3 10 17%)
B unciasaified {derved fom Cyancbactena - 3 (0 17%)
W Sprochastes (chass) - 3¢0.17%] W Prevotstia - 453 (28.75%)
Order B Flavobactaria - 2 {0.12%1 W Acetrrieio - 147 (8.57%)
W Clostridium - 142 (8 28%)
B Bacterocaies - 708 (45 S5 W Selenomonas - 122 (7.11%)
B Ciowrdabes - 53 (31 14%) B Bamesiens - 83 (542%)
W Semeomcasdaie - 1H B#0%) B Abencta - 99 (5 25%)
: :m-dou.r:e.::;:-w--uluu_ =i
1 S 54 10N B Popryromonas - 16 (4 43%)
W Erorccissmitales - 231 46%) B Eubaclerum - 87 (3 81%)
B frywpictchsien - 1911 17%) W unclssited (derved hom Baclona) - 63 (3 67%)
W Actmonmyretsies - 8 047 W Finepekdin - 40 (2 65%)
I hcplien s B ELIPR B Laciobacilus - 34 (i 8%
: :&:ﬁ:‘..:;nm. St 4 (50
W Crunoenesies - 3§817%) W Pamgruvolnila - 30 (1 T5%)
B Spochastsms - 310 17%) B Acdammccozeus - 27 11.5T%)
W Flavobeseriates - 10 12%1

a9 21 7AS ZAZF PIgkel whE si# Al vd=Eo 23

TZHOIQEA S0 HE FUDIM=S2 Hal

ZRulo] Q2 1 Al RFRl AEe 95 w5 (Bacilllus sp.)
B A8 AH
FUuAEST o+ 24

o AR AAREE V)3 45)

1. NC : Zmupo] 82~ 5o glg - 37Hg

2. A% 1076 J9 - 3vtg

3. TFE 1078 Hof - 3ntz

4,

E% 10710 w5 - 37k

- ARS 7IZE FoE vl ZRubo] QA Fof

54 M FEFA AMEEI e A g vhEg dd FolFgel
Hoslel 1% Fo(10° 2 1000 & A nAEE AH 594
g 2 9
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= B gle]x = o
= O AFH FZEA | X h=% v ol
a9 220048 ol Ak Fow(A)e AT FEAC xF vA=SF 4 d R bgE
N ° AWEZS G25t= oz Bl
Zka e Wl s kEaow(B) A AW MAESS FAske AoR #A4E
3L axog =+
o 5 = 2] o] A "ol M glulo| o El AT x] &Aoo =
2. 10710 Folitke o9t FARGE AdE YER siA oA 10789 Zjuto] R Bl ATF A&
5 =90 0 5 2= 0] 6. o 3lo]lslk
He A4S A4 AU nAESRS AT 7 dS5S gUg.
A B
M Firmicutes - 6,886 (51.27%)
B Firmicutes 7,900 (44.04%) B Bacteroidetes - 4,683 (34.86%)
| Becleraretes 7416 (1205%) W unclassified (derived from Bacteria) - 583 (4.34%)
W unclassified (derived from Bacteria) - 1,059 (6.00%) B Tenerioutes - 262 (2.17%)
B frvopeda - 351 (169%) M Arthropoda - 291 (2.17%)
W Tenericutes - 315 (1.79%) M streptophyta - 217 (1.62%)
M Proteobacteria - 292 (1.66%) - (cerved from a0t
M unclassified (derived from other sequences) - 108 (0.61' B Soreonastes. 125 0.95%)
i M Proteobacteria - 107 (0.80%)
: Splmchaetez;:l;:ﬁ‘:‘) -29 M Chrysiogenetes - 18 (0.13%)
B e s B rometin 4 0550
M Chiorophyta - 3 (0.02%) X
M Cyanobacteria - 3 (0.02%) | | Synergusfetes - 40(2;:%)
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