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BEH 0 T W) 2B TR B HE R 7 1 LR W) 2 B T 7 W6 AR i 38 B AR B R rb B3 i v 22 R Ak T T
G 2 3 A (high-throughput sequencing s HTS) $EA Jit — it s % Jé ) AN 1B T 35 57 1
AT SRR 5 TR i TP R ) 8 22 R R A R U T AR A BOR L S ARSI BOR AT L HTS £
AR LA R A D00 R ARG A B AR T R g o R R A AR SR HTS BRIz N T R
B B WUE S R G ERUE Y W AL REVE ZREEDS Y AN R HTS R 7R T AN [ 52 2 s A 4
(196 15 P9 400 B 0 110 2 S P EROOR R i FR Ak P R B B 2 35 1 (T-RFLP) AR PR 8 B fie L UK (DG GED | 52
I} 55 W BE SV (qPCR) AT 18S rRNA J [N AR B PR I 5 45 22 i 1 A= W 2 D7 WA g T TP 9 0 B VR S &
G P B YR AE B L A R R 5t = SR FH R S I R R R A T B R K IR A SR S
ARG E B YR B 2F T i YRl 2R P A A AR 22 S M R B S AR

H [ iy 30 TELAG A R A SR b B A | R R B 2 W A R AR D DG B IR TR s B AT T R Y
G iy S5 AW FE R et 1) 18S rRINA R 38 -0 e R WF 58 1 DL 58 3% 2 gl 0 v [l £ 38 4H 973 4
B A S R G E 4B R Y Bk 22 R ST i 32 A OR8] 19 22 S P 7 v 1 Ay S8 079 2 8 b 3k 2 5 B
38 OTU, EZ A T 10 AN H £ & HUr) MU A 4 6 T 2 ARG = B2 fe o #4521 A ) 114 o )
A7 S9TAE A0 A (9 A T) i A A IR] R 8 27 B SR Bl ) 2 5 B AR I A A A B3 22 e (R R B S BE A 22
S ZMETE AR 95 AT B B el B R T RN 2R S o R AR S S

1 MRS

1.1 HREREMEE

A FE T HEAT R T VORI 2R VTR 2F 2 AR A A 22 L 45 W A (5 . JHDXLL.2020-002) , fF &
AH G R A DA SORE DA 3 ) A s T VL B IX B e 37, e 1T 3 ShAR IR AE 3~5 & Z A ¥ it o (558 £
14.6) kg (4 4d Fe =it Wb 2L b 1 0 b B ey S 3003 28, 43 il AR ic oy ACTLAC2 R AC3 ., #4790 B RE R R IX
S 4% A 1 ] U SRR T VR SR T R 5 SR 31 ] — B R Sk W AR SR AR 3 R B RE L A AR e K
ACI1.1,ACI1.2,AC1.3,AC2.1,AC2.2,AC2.3,AC3.1,AC3.2 F AC3.3. %% M98 B W ke 5 57 BN A7 6 A8 F vk
a2 B SR E SR R —80 °C L& H TR 2 H UE W L IR 41 DNA [ 42 B
1.2 DNAREL.I18S rRNA EFEF EHSEENF

i/l QlAamp DNA Stool Mini Kit(Qiagen) 107 & #2 BUR B A P 3L 41 DNA, HAREAE kS -
IR A U8 B HEAT R B8 AR T L 43 9% 96 BE 11 (NanoDrop-ND1000) il J5T 4 43 550 1 %6 15 i M 58 e Fi, Tk 6 ) 45
B DNA (400 B8 Fn i J5 3R BUS f 54% 19 DNA i FH K B2 1 ng/p L, 2% 2050 R BOR R K A
FRA Y 1 4F & 18S rRNA LAY V5 & V8 A 25 X (£ 500 bp). 2 AT A B, 5 B 4F B H 18S
rRNA 5 K8 5 P51 4% RP 841F (5'-GACTAGGGATTGGARTGG-3") #1 Reg 1302R (5'-AATTG-
CAAAGATCTATCCC-3) TP L £ dt 18S rRNA FEH 1 V5 & V8 nl 48 X, HiA &~ 1 7= ¥ KN4 Ny
500 bp"".PCR JZ W fE 30 pl AR R P #EAT, AL5E 15 pul Phusion® High-Fidelity PCR Master Mix(New
England Biolabs) ,0.2 pmol/L B IE [A] A1 A 514 .10 ng A DNA 15 A P& B % JC il Jo 1 /K . PCR & 4%
57 :98 CHIAEME 1 min, 98 CAS 1 30 5,50 CiH k 30 5,72 “CHEAH 30 s, e Ji7 72 ‘C ZEMf 5 min.PCR = #) %
FH 543 55 2 Y0 Bt g A U e v, Sk E AT AT L 1 ] Gene] ETTM Gel Extraction Kit(Thermo Scientific) 45463
W =Y. #2 B Ton Plus Fragment Library Kit 48 rxns(Thermo Scientific) B35 B 45 A= ml i 7 3C %, {# 1
Qubit@2.0 Fluorometer(Thermo Scientific) WAl SCPE BT . 55 J& , R ] Ton S5™ XL 7 5 X it 2 A 4% SC i
F7400~600 bp 1324 [ 56 I T
1.3 HIESH

W7 FRAR Y Fastq 8 29 B LA B0 (raw data) R A Cutadapt™ i 3§ 25 BRAK B & 5 51 Al HH UCHIME
LY LB A T A A5 B 8CEUE (clean data) T J5 2240 .48 A Uparse(v7.0.1001) 3 {4 347 17 41
e X538 4% 97 Y0 i F AN AL #EAT A 97 A1 OTU X143 OTU 1) = BE AR BCR FH 5 % 51 fie D A i AH 6T I 7
FEANVECH bR ESEAT Y — 4. A OTU v 32 B2 s 09 7 A s BUVE iz OTU AR R 9 il i 51> OTU
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TERAFEAT R FIEE A E OTU 7ERAFEAS b 32 B2 A9 45 BE SCAF. 3R 18 19 OTU 43515 PR® $048  (the
protist ribosomal reference database, J& 4= 3 ¥ &% M 1K 2 2% B8 FE) (v4.12.0)5% 1 SILVA 8 /%
(SSUReINR99138) " HEAT FLXT . % OTU ARRFF I AT Wy 40 2. LA 225 Bk WA JEEIR EXS OTU #Y
RREER R RET 93 2 2 55U PR 45 R T I 2243 .

&l QIIME(quantitative insights into microbial ecology) 54 (v1.9. D JE47 T o ZEEMEFI B ZFETE
IR IR R B (v2.15.3) FAT 45 R B R o 2R HriF 8 T Observed species, Chaol , abundance-
based coverage estimator( ACE) .goods_coverage,Shannon fll Simpson &£ 48 %$1.8 £ #4401 % H QIIME %k
P (VL9 DI T AU AE AL UniFrac 484076 R B (v2.15.3) L flH WGCNA i stat Al ggplot2 1
PEAT AR AR 3BT (PCoAD , IFAE FH AR 73 BT CANOSTIVD - A 56 A 22 [1] £ 2 S5t 25 1
14 EEAERNEMREZMITE

ACL AC2 Fl AC33 k= Y8 B BORE it FH R -4 2R L MR ¥ [0 7 I o £ D27 e 5 (G [/ NEXCOPE
NE610) T W5 R34 FE i h I 1 27 6 Ho i s 20 1, B AR 1 61 2 O 12 VR 2 6 SRR s 4 a4 Oy v
LA g — 8.

2 # B

21 NERE.BEXNEMEREIWEE

ABEFEMN 3 S [ faf W A= 9 9 AR S AR ARAR T 721 264 KRG T A G0t Bk RS L RAR T
721 250 A RFH) R K B K (476.740.47) bp. 2T 5] — 0k Ry 97 %6 iy J5 0 X BT 45 45 %% 51 k47
OTU R, 3K 38 41> OTU, BAF & OTU Bm -3y 32 4, H ke il AC2.3 1 AC3.2 B3 1Y
OTU #fw /b k30 4~ 88 dh AC 2.1 &1 OTU B £k 36 4~ (& D).
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Fig.1 Summary of sequencing data statistics
S % PR® BE R R SILVA BB ER OTU M5 245 8 3RATER I . 2% WA 6] 18 25 S 50808 g 43

Bt 25 % (Kingdom) '] (Phylum) .44 (Class) . H (Order) 4325 By JC 4 77 51 B0 JL P A ) 5 SR 1 A6 R, e H 2
£ )& (Genus) FIFH (Species) 722 B G . 2 % SILVA $dl L 2 % PR Bs e B T 0 219551 (& 2). 1/
W ARSI 2 B h R IS % SILVA Bl R 3 B4 R k1T OTU 4325 ACLLAC2 Fil AC3 3 k541
FERIEEE 34 4 OTUs. 5 UL FEBT, AC2 ANMARKE i BAT 4 DIEER OTUs M BEINZ 2B T OTUs 531 194k
H 5598 B 25 B R 5 B 2 0] 0 G 3R L FE ARG (000 3 TR R A A i 1740 7 8¢ H 22 410 AR i 19 I i )
RPN A TV 22 R 52 00 00 77 B B 2 DL B R i v 1 AR .
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Fig.2 Statistics of taxonomy assignment of sequences

22 HHMESH

R1BG T RWANHES PR E B R R EME AR o 20058 1 goods_
coverage #8100 %6 , W 9 ANAS[RIRE 5 049 0 7 % B2 41 2 oE i LT L B8Ry, T e 2 55 B2 44 2 B AL Observed
species,Chaol ,ACE F goods_coverage ¥8 £ F R VEAL I B 41 & ¥ AP Y 2 = &, Simpson #1 Shannon $§
BRI B A BRI S B3R 2 FIR 3 BN T 3 DMMAREM Y o 2RI R LB BT A R .
Observed species,Chaol ,ACE Hll goods coverage 8 8{7E 3 N MEAZEIEHE B E 2% F WA FAEKE 21
RHAERYMNEEEERA REZEF.ACL M AC2 ZH [ Simpson Fl Shannon 880 A ¥ 2 7. KW
EATZ IR AP Fp 250 B 1 AT 35 22 5 ACL Ml AC2 (1 Simpson Ml Shannon #8 £ i % & F AC3 X i (1 48
B, 2 W ACL A AC2 MARI AR OTUs b AC3 AMAR) OTUSs 434 B 4.

x1 BIERNoSHEER

Tab. 1 Summary of alpha diversity indexes of each sample

Individual Observed species Chaol ACE Good's coverage Shannon Simpson
ACl1.1 32 32 32.000 100% 3.879 0.910
ACL.2 34 34 35.033 100 % 3.845 0.909
AC1.3 34 34 34.000 100% 3.906 0.914
AC2.1 36 36 36.000 100% 3.821 0.906
AC2.2 32 32 32.000 100 % 3.961 0.920
AC2.3 30 30 30.521 100% 3.583 0.886
AC3.1 31 31 31.544 100% 3.208 0.809
AC3.2 30 31 34.083 100 % 2.710 0.699
AC3.3 30 31 34.083 100% 2.910 0.749

g HE RS TR A 1A 8] 958 1 27 B du B V% 45 0 0 22 S 3R T AR SR ALY UniFrac #5850 M 3547 T
PCoA F1 ANOSIM U 43 H7. PCoA 25 R R, 3 NAMER) 9 MEAR BTN A & 257 .k B AFRAK
FIFREA RAEFE— B (BfF 5 & S1). ANOSIM AU 43 B 45 51 (36 4) R B, AC1,AC2 1 AC3 AN 2 8] i) 988 B
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O T R AE A 1 2 S X S A5 SR R WY R ] 4 MR A B 3R A [ — 037 B % 2 S [ AS (AR it ] 1 96
A B ARE RS o R F 2 5.
R2 3IMNEERE o SHEIEY

Tab. 2 Summary of alpha diversity indexes of each individual

Individual Observed species Chaol ACE Good's coverage Shannon Simpson
AC1 33 33.333 33.678 100% 3.877 0.911
AC2 32 32.667 32.840 100% 3.788 0.904
AC3 30 31.000 32.237 100% 2.943 0.752

£33 INMNEERN o SHEEEHER

Tab. 3 Comparisons of alpha diversity indexes of different individuals

P-value
Individuals
Observed species Chaol ACE Good's coverage Shannon Simpson
AC2-AC1 0.49 0.43 0.71 NT 0.51 0.51
AC3-AC1 0.06 0.10 0.85 NT 0.01 0.01
AC3-AC2 0.17 0.31 0.85 NT 0.03 0.03

T : P<<0.05 FR W3 22 5, NT HER A A1 22 1] ) A [ {8

F4 PEETHEDFREREEMNMIES FEREQEBMES R

Tab. 4 ANOSIM for rumen ciliate structures in different host individual of Chinese Holstein dairy cows

AC1 AC2 AC3
Individual
R P R P R P
AC1 — — 0.741 0.1 1.000 0.1
AC2 0.741 0.1 — — 1.000 0.1
AC3 1.000 0.1 1.000 0.1 — —

1. P<0.05 /R B2 57— "R TR,

23 HEBEAERMESEY

P 3 Jn 1k T v e D R R 23 BT A4 9R T B HORE VR T TR R R 20 2 K - 1 ZH SR 2 A (RT3 Ca) T
3(b)) LA B R 2 G B O 5% 68 e 1988 S 41 B U@ KT 19 2 A A (B 3 (o)) FE & 4 2K, i A B b oh
HAETE W 10 AT AU A HF i R B 27 B BUS ACE RIS 4L B 3 () Heh N BB (Entodinium) B A X
FERE. G 30.55%, %k BB (Ophryoscolex) . L& (Diplodinium) . % B J& (Polyplastron) Fl 8 H g
(Eremoplastron) WA T =E B 43 51 29.34% .11.67% .9.33% f1 8.85% , HAih 5 MNEE BB (Dasytricha) \JG
F )& (Metadinium) JE LG (Isotricha) W J& (Diploplastron) Ml Blepharocorys s A0 A ¥ 3 & ¥ /N F
5% AN B ARG KB HABJE AR 3 AR AERE S B ACT A AC2 ME T R EEMEZE N BE, HikE
KB MAE AC3 MEH L BR 2R FEME, HUGE N EE (8 3) FEFKE AGERR 7 A2 MY
i (B 3(b)) , RWIAE SILVA B4 2 b5 K0 B 2F B 1Y 18S rDNA JF 81 AR M1 R G 27 b U550 L 48 4
SETHEL 3 AR SR A B A R AL R, 45 5 ACLLAC2 AT AC3 AMRAE & 4 Bl 48 e 3] 9 412 4
10 AN BB E B, BRI A K E B 12 R A 1 T il Iy A S E 9 R BB
Z2 v i IR AELTE e 38 O P A AT R R S e B 3 AN B IR B BN R R (Eudiplodinium) i H J& (Ostreo-
dinium) MHTEJE (Epidinivm) SR WA [ I F T 7 3% 30 % BN 6 T S v [ 4y 07 3EL 05 A0 18 P =2 2 e
8 (B 3 (o). DA 45 5 3 B SR R el 65 00 1 753 MY 2% 0 T8 WL 58 005 1 B8 S0 119 S 5 10 R v i L 1% 97
B LT B R (X T 5 B R A W Rl o R 5 T R e AR R T

R & B 0

B L BHUR R A YR B P e B R A Y AR Sh Wl TR A O LBy B R A A
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By WE. BEAE I3 T A E HR Y LOOTom o m /= mm = @ B W Others

o . B l . . || . . . W Diploplastron
‘H%JEZ%% ,18S rRNA % (A ﬁk j‘j }J\ S 0.7 .. . W Blepharocorys

s W Isorrich
FRHERE i oA W0 oK B T 2L 1 E = Metadiniun
N N, < 0.50F Dasytrich
FE R I AR TS T 3 TR A ;Y = Diplodiniun
o NN = E lastr
e T 15 7% 10 7 38 Bk 0 18S rRNA S ol o Lremeptasion
SEP ST HR BT T o A T B Oyt
o EE vy ’ D S S S D S
FI R A U 6 7 47 i N
A =) b
Eﬁ%# 100y . ®m Others
ﬁéﬁﬁ [E"_J :}E%im\u #&7‘% ’ Z’j__‘: 3 % L‘F % o5l o Dl‘])[()[)ldﬁlr()n qﬁine
E’\J 9 /I\E'é IIIIZEI liFl . Z/H\: ﬁl‘{)ﬂﬂ §|J 38 /I\ J@ E _i: - Isotricha intestinalis
El W Entodinium sp. 1.DK 2011
A 2 A 2 < . h0 b

—Q—:F EE E E/J OTUs, ;H\: EP ﬁ 347 OTUs : 0-20 Entodinium longinucleatum
7[’{ 3 /I\ /l\ fleiﬁé nE;'j ':F‘ ;j\:j'f':— . ;EE, jf_[; //l\ :J: [/‘/L 5 0.95 | =& | | B Eremoplastron rostratum
e _ — B Eremoplastron dilobum

[19,24] i B )
A1 E fi A:Zl ZjJ % JEE H ':P @ HEJ 16S = 0,00 B Ophryoscolex purkynjei
rRNA KL ™58 -0 77 %558 2 19 8 TR S R e R B

B OTUs Bt ™ AW o H
T RBEN o ZFE PR EG B4E 105.00
Chaol, ACE, Shannon #1 Observed
species 55 45 K, 78 78 I F LA AT 428
(4968 ' A0 T VR 6T IO Y i
A X LS5 R R B LA ]

Sample name

= Polyplastron
= Diploplastron

(©)
100.00 - - = Eremoplastron
= Dasytricha
95.00 = Jsotricha

= Ophryoscolex

= Epidinium

= Metadinivum
Ostrcodinium

90.00

Relative abundance/%

85.00 = Eudiplodinium
vt JBE B A RS ) -+ pE = Diplodinium
Iy VI TRV AT 0 2 B R .00 LI “ il ;oo
W1 I 2 g R R s AF oo -
sroup hame

B S 2 A FE A L B T ) A e

y JOEN BT E: “Others” MARIDAFNFFSEME. S5 STLVAKUR E oA 1 BIOTUsE
EFTATE % ¥ 7 IS 9 2 (0 JRATA () FACF AT 45 (c) %% S MBI 7 M AR B
T BT LR 9 4528 A 5T [ AT B S AR R

F=Elih Rl AR TE R 4 .
i 8 e O P B R SR AS R 8 2T B R B3 T R R AR B B (8 T 2T SRR 4 A

E(J OTUs ﬁ%ﬁ@% ﬂ: uf??ﬁbﬂﬂf? [[ig.3 The taxonomic distributions of rumen ciliates at different
ﬁ¥£ j:l?i HE EI(J Ve s :E‘.}? E a F E E](J é& levels by TS and microscopic observation

O R IIME G N Y O ik AT REAR AN TR A B U SRR AN AT R P A AR R
Shannon #§ % & & T | T-RELP J7r i858 09 498 B £F & AP % Shannon 48850, 38 B =538 & 05 43
Frl LT T-RELP J7 k48 /98 H 27 & B Rl 2 FE 0 2 50

e J 2 300 0 AR AE 3 ASAMRRE S b A E] 10 AN B IR E A B R RN R LM T SRR, E
FIAE e 6] oy B 3E 07 28 (9988 1 o AT BB I AR AE — SR N A 1 2F B R, OE A S0 47 B R 18S rDNA JF 4
i ARG TE SILVA B0 i b /i A58 R G 2% 8 s W88 25 5, 76 vh BB PG 19 5 Sk for T30 0% 4 i 32 v %
EF 6~11 @M H L B i FE SR A4 K g m Erh S E R 5 MBI E A E R A
AR 125 Sk faf Hrad @ 2R S S 5 B 15 AR B B B A HH A Oligoisotricha (Eodinium Fl Micro-
cetus J& HATE NN ZIEA BB PG, w09 w7 0T 0 4= 15 B AR B N BB ik 5~
12 ASANEE AR5 o 30 o DU AR A5 109 3 A 4 37 30 05 2F i 98 B W TR £F & LBk Blepharocorys Ab, oAl
9 J& AR E T NI 1 v, 3R I e A B R R A R e R L TR 8 A B R 2R

BEAb A5 38 2 G2 U AR S, 7E 3 MR TR A R R % B 12 A8 e B A R (E
3Ce) ). b iy 3 8 e O 3k AN 2 B A B A T B AR AF B ARUE A 22 L R LR (Eudi plo-
dinium) 8P J&G (Ostrcodinium) MG L JE (Epidinium) B 3 Py #7800 28 b o ¢ 3] B 7E S % SIL-
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VA B PR ) v I ECE 3 AT 9 O TU's i Rl i B 31 (B 3 Ca) RT3 SR, B3R v 3 o ) ) B
Z:7% SILVA Ul EMZ % PR® B ER) OTUs M4r 2845 1R, Z I OTULL fE5 % PR® $48 B 0 8% 43 2528
EOW LR HES % SILVA S5 R 85328 05 B8 (SRR SO, OTU4,0TU27 fl OTU31 £ &
% PR $¥5 PRI 9 40 28 0 8 1 8 L (HAYE S % SILVA KUdi PR i Bl 43 28 2 W )8 (B s 38 S IR IL , Y62 i 1k
e UL 2% 1) H oA ol 3 000 43 AT ARG T 38 S — B JE vT BB B T SILVA B0 5 B A R 27 B RUF A
ANUER Y 43 2 1 R T 3. O A BT R I B JE R B AR R AR B RS IR s AN ]
WFREMET AR E P NBIEA BRG] 60 % E 97.3 % ARBEFE A, F AT 2R FH s i 300 5 20 57 FDG 2%
Y AR L% VO AN () (4 R 9 7k T R R P D R e R A ST LA A 9 1 v R O B A S AR T L 7 R T
A3 BT P A B Sy 30.55 %6, 1 S OO B TP B JE I B R IR 29 90 V0. TR R T VPR S L 2R R
A 5% 5 ik Bt L i 9 B JE A SR 25 R W L X T REJE PCR ¥ 48 fin 4 T 4% s Fh 28080 1 4F B R U [R) b 289
B 2FE AU rRNA FE 4 DB 53 09 25 5%, 5 A0 0 i 25 AR — 2007 0k ok, i 2007 50 2 % PR” 8
P A STLV A B0 6 VE BRI 17 22 5 9 R 4 40 26 (IR 2) L i A5 — S 5 3] 9l 4320 g = oAt g 2 24 iy 2 3k 8k
T e PR A B AR 1 27 R 18S rRNA S P41, th m] BB 5 BO% 2% BB WA AL T 18S rRNA A
AT IR A B R AN — M A, — 28 OTUs 430l 2% PR B4 4 A SILV A B8 2 B 19 43 2 i 44
— B (SR ST, Fe WAE A w8 388 4 W0 3 0 vk o3 BT B 2 sh W9 ' v (9988 T AR B W A 2 R M FAS TR AS
AR [0 B 78 S e B, 2 B PR s ' 4F B ot 18S rRNA JE R F 9 B MR 23 Kt 4 B L B Wk, FF & —Fib
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High-throughput sequencing deciphering diversity and individual
variability of rumen ciliate protozoa in Chinese Holstein dairy cows

He Jinying', Xu Qinhui', Wang Yujia', Jiang Yixi', Huang Yifei', Li Man', Xiong Jie’, Feng Jinmei'

(1. Department of Pathogenic Biology, School of Medicine, Jianghan University, Wuhan 430056, China; 2. Institute of Hydrobiology;
State Key Laboratory of Freshwater Ecology and Biotechnology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: Rumen ciliates, the dominant protozoa in rumen, are integral part of the rumen eco-system and important to
the rumen ecosystem and their host animal physiology. However, the full spectrum of rumen ciliate community diversity and
individual variability in domesticated ruminant rumen is still elusive. Here, using 18S rRNA gene high-throughput sequencing
technique, we deciphered the rumen ciliate community diversity and individual variability in Chinese Holstein dairy cow rumen.
The special primer set of the ciliate 18S rRNA gene were used. A total of 721 250 high-quality effective sequences were obtained
after sequence filtering and chimera removal, and 38 operational taxonomic units(OTUs) were obtained at 97 % sequence iden-
tity. The differences in alpha diversity indices, including Chaol, ACE, Shannon, and Simpson indices, among samples from
different individuals were not statistically significant. Taxonomy assignments revealed that the identified OTUs were assigned
to the Litostomatea class Trichostomatia subclass. At the genus level, ten genera were assigned, of which Entodinium is the
most predominant one, and a few unclassified and unidentified rumen ciliates were also detected. No significant different of ru-
men ciliate community diversity among different individuals fed on the same diet on the same farm, while little evenness differ-
ence was found between different individuals. This work would provide a reference basis for further study on metagenome ana-
lyses and integrated taxonomy of rumen ciliates in the future.

Keywords: rumen ciliates; protozoa; diversity; 18S rRNA gene sequencing; taxonomy
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Fig.S1 PCoA plot of rumen ciliate community structures in rumen samples of different individuals feeding on the same farm
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Tab. S1 OTUs with inconsistent taxonomical assignments when referring to PR*> database and SILVA database

OUT %% S PR BUI BE 19 ) Ff 4 2%

2% SILVA BUHE FE 1 1 43 2%

OTU_11 k_Eukaryota;p_Alveolata;c_Litostomatea;o_Trichostomatia;
f_Ophryoscolecidae; g Eudiplodinium ;

s_FEudiplodinium _maggii

OTU 4 k Eukaryota;p_ Alveolata;c_Litostomatea;o_Trichostomatia;
f_Ophryoscolecidae;g_Ostracodinium ;

s_Ostracodinium _gracile

OTU_27 k_Eukaryota;p_Alveolata;c_Litostomateas
o_Trichostomatia;{_Ophryoscolecidae;

g Ostracodinium ;s_Ostracodinium _dentatum
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o_unidentified Litostomateas
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k_Eukaryota;p_Ciliophora;c Litostomatea;
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{_unidentified_Litostomatea;g_Polyplastron ;s_?

k_Eukaryota;p_Ciliophora;c Litostomatea;
o_unidentified_Litostomateas;

{_unidentified_Litostomatea;g_Polyplastron ;s_?

k_Eukaryota;p_Ciliophora;c Litostomatea;
o_unidentified_Litostomateas;

{_unidentified_Litostomatea;g_Polyplastron ;s_?
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