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Z #, FmnE, E
(1 MR BB P 48 B AL L 22 T AR R AR 58 A0 BEPE Midk 7190005 2 MRk A dn Bk 222 B¢, BV Ak 719000)

TEE . VIR R S S 2 B WA (SeHLan ) XFBEAL 195 L 2E R 2298 B ol B 4544 5 20 52 i), ASBIF9E 326
Bk E —E B A g a8 32 1350k 4 4, 43 ) A AT & 4 0. 016 mg/kg ( CK) ,0. 300 mg/kg 0. 600
mg/ kgl 1. 200 mg/ kg TaR}E 1RIFE 70 d )5, REEFRFI0 B, SR I DNA JER A B R S 5 [ 64T PCR ¥ 1%, %)
TR VA-VS AT 38 0 A R B WO WA S AT, G5 R R B SeHLan MN8N, 25 AL #9%
BT o 2R MR EE I Je R AUG B m AR fh e B (R AL 3B R BV T o 2R MR R AR K4
PR B W, 7R 1KF L) H B T ( Euryarchaeota) B , ERFKF L B 48 B2 AT B %} ( Methanobacteriaceae ) 7 14 , 7EJ& 7K
- I HH BESE AT 1R R ( Methanobrevibacter) thy B A AH XS =F BE R4 80% , FL KA 1AL SeHLan ¥ 23 i, A6 XS SE B
SEIPEREILE TR AR 3 0. 600 me/ kgl % 12t (RDEI AL 31 Y 18 98 B RAE 11K 1) #1417 ( Euryarchaeota )
TR, BRI B GEAT BB} ( Methanobacteriaceae ) v B, 7 & 7K L B e S AT B & ( Methanobrevibacter ) T T , AH X}
FE BT HAL 3 08, 25 EARR AR U N SeHLan 53 82 Bt (B 2010 298 208 B R B 4 i M 4544
0. 600 mg/ kg 75 5 iRl 35 A i 98 B 7 W e A 2 B 0 IR T o fth b 2
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Effects of dietary supplementation with selenohomolanthionine on the
structure and composition of rumen archaea in Shaanbei white cashmere
wether goats

LI Tuo"?, LI Long-ping', QU Lei'
( 1.Shaanxi Province Engineering & Technology Research Center of Cashmere Goat, Yulin University , Yulin 719000, China; 2.College of Life Sciences, Yu-
lin University, Yulin 719000, China)

Abstract: In order to clarify the effects of different doses of selenohomolanthionine ( SeHLan) on the structure and

composition of rumen archaea in Shaanbei white cashmere wether goats, thirty-two Shaanbei white cashmere wether goats

with consistent development were selected and divided into

U5 B #9.2022-12-27

BEETE « Ak BLE R S0 H (CXY-2022-54) ; Bepb 4 A 285
ZEIERIFIE TR H (2022]Q-187)

EEE N2 $L(1986-) L, BRVusLa A Wi, YHm, 2= 3)
WIS G E R RS, (E-mail) litwo0105@ 126. feeding experiment, the rumen fluid of all the experimental

com wether goats was collected, DNA was extracted, and PCR

BIAEE 2, (Tel) 13289129682 ; (E-mail ) 1lp_315@ 163.com amplification was performed using archaeal-specific prim-

four groups randomly. They were fed diets with selenium
contents of 0.016 mg/kg (CK), 0.300 mg/kg, 0.600
mg/kg and 1.200 mg/kg, respectively. After the 70-day
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ers. The archaeal V4-V5 region was subjected to high-throughput sequencing analysis, and the structure and composition of
archaea in the rumen fluid of wethers were analyzed. The results showed that with the increase of SeHLan addition, the a
diversity index of rumen fluid archaea showed a trend of decreasing first and then increasing, but the difference of a diversi-
ty index of rumen fluid archaea between treatments was not significant. The relative abundance of Euryarchaeota archaea at
the phylum level, Methanobacteriaceae archaea at the family level and Methanobrevibacter archaea at the genus level in ru-
men fluid of each treatment was close to 80% , and with the increase of dietary SeHLan addition, the relative abundance
showed a trend of decreasing first and then increasing. The relative abundance of Euryarchaeota archaea at the phylum lev-
el, Methanobacteriaceae archaea at the family level and Methanobrevibacter archaea at the genus level in rumen fluid of
wether goats treated with 0. 600 mg/kg selenium content diet was significantly lower than that of the other three treatments.
In summary, the addition of SeHLan to the diet significantly affected the composition and structure of rumen fluid archaea in

Shanbei white cashmere goats. The abundance of rumen methanogens in wethers treated with 0.600 mg/kg selenium content

diet was significantly lower than that in other treatments.
Key words;

gy; rumen; archaea

BIEAL 1 5 L = 2 ] B PO A AR A 2 b [X =
FREE AR, A 7 R v A B A AR A AU
AH X 1R 35 B 148.00x 10° B (HEEIL g1l
T 35 X 1™ B AT X, e b P 2R 2 R P
A AR T PR B2 A Bl KB E (0.5
mg/kg) , KL, 7 B AEGRDRL R b e e &R
JC R il HL A TR B AR O s Ak K B AE
FH PR e kb Fe Al RE % B3 24 s LA Ko
AR A AL RE 17 Cui 217 3R 78 AR R
TR B 74 i % I = % v R SR R B S A (NH -
N) FERPERG TR (TVFA) | L lREh T IRELFIN
PR Eh v i | S 3 S R JRg S R TR TR A A S TR
HERR KA A AN TR AR A O3 P )y R A&
BIFIEFE S, Zhang %5 WFoT 45 R %W, 1Al kY
kb ST R AN AN RE B2 w2 97 15 K T | £ 24T 1 55 0
Ky B B | IR REAE R4 4 — Wil R AT 2
B A RWERG AR T TER 4 sh )
T SARHE A 2 9 16, Miltko 250 9T K
B, fpRE R A R R ( JCHLAT ) BE AR 40 F 0 B i
CH,H1 CO, ¥ B2, T Aa) ek v 5 I B4l (A AILAN ) 23
B CH, AT CO, Mk BE . Pan 2510 3538, fapkk b v i
6 wg/ kel BE I FEARAR F 1Y CH, HElE, X LLqf
FEEE UL, Rk r A i A A Y5 288 D (A AL B G
HUAR ) FNs fin 2 35 255 i 31 2 2 sh 98 B 1 cH, HE
B, AERI AL P 48 L 2 A K R e T, REATR
SYHTT AR AT BIEAL 128 LU = 55 2 W B 2R
SO SRS G T B RRAR X L SR A R AL
AL s 254645 0 1 i 2 B A R AT X Bt

selenohomolanthionine; Shaanbei white cashmere wether goats; high-throughput sequencing technolo-

FIGR L 2 2R R R T 40T R VR 4 R R
FUR, 2RI BREAL 11 9500 200 18 ol T R Vs 25 A
JT TG F RIS A e DA Pl TR B R S
A e e Rk A 2R 3R R4 s e
(CH,) HERCA R ma ™ Bt A R0 P9 1 3y 45
PR REAT S 2 3l e+ L 4 v 2 44 3l ) A
FPREAEEE X, mFEBZ RN (Selenohomolan-
thionine , SeHLan ) +2: — il 1 %1 (1) 7K %5 v A HLAR 'S
TE SR P LA 52 1o 1 A ) R SRR R TS
EN MO S ASE IS E Sy PO E SRR
[i] SeHLan #ANK-F-HO R 6 H Bt [ 28010
FE I B TR TE A BURN 5 K4 1) 5% e 43 BT, B S
"B ) RV R K- | T 5 = AR 25 6 179 [ I 9
AT GRIL RS 8 8 R e HR A, 2 1T S A0 5 5 AR
W REHE

1 MRSk

1.1 K

PRI BT AH T 1Y 6 H i pedb A gkl EFE
32 K BENLIY 47 4 A, 5 TR R IR 2 )
(08:00F117:00) , A KK,
1.2 REEItREREE

SRR (R E R E ) (NY/T 816 -
2021) " E IR LA AT 25 kg H ST 100 g
I LR AR T Rk, AR
) JEURHE B BB FR K AN e 1, SRR DM &5 5
0.016 mg/kg, 7E 1 1 kg Bl 4R Kb 23 1 45 71
mg . 146 mg 296 mg [Y SeHLan[ S 38 ik B (71
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PO A B B =i, il 4 000 mg/ kg, 2K R % 2
WIkG 1, 45 B4 2 & 50 5 0.300 mg/kg., 0. 600
mg/kgHl 1. 200 mg/ kgl iRk, LIAEHN SeHLan 1Y
Sert RS oA 0. 016 mg/kg) AXT R (CK) , i#F
Ay AN RIS 5 0 4R R SR, 1 5% 70 d s, 289
IR BT A 10 280 T
1.3 #HRENFEENF

K H CTAB & #2 U H W 5L I 4, A Nano-
Drop2000 F1 1% 35 i 15 58 11 i, vk K I 55 A 2 DNA
(2 BE AN , ST R RS S P 5 1) Arch915F (5-
CAGCMGCCGCGGTAA-3") #1  Arch519R ( 5'-GT-
GCTCCCCCGCCAATTCCT-3") , PCR ¥ 44 1}y IH 16S
rRNA ) V4-V5 [X, PCR #2595 C L 3
min;95 °C75E 30 s.55 CiB &k 30 5,72 °C ZEf# 30
5,30 MEFF ;72 CLEAH 10 min, 20.0 pl P HEAE R .
4.0 pl 5x Fast Pfu Z& WP, 2.0 pl 2.5 mmol/L
dNTPs,0.5 pl _EUESI91(5 wmol/L) ,0.5 pl FiF5]
Y(5 pmol/L), 0.4 ul Fast Pfu R 5, 1.0 ng
DNA,11.6 pl H,0, ¥ 3Pkt st REGR A Y
B4 B2y 7] FH 1lumina Novaseq 6000 I 5 15 i
A X i ey 3 A Y
1.4 MFEES T

ffi | FLASH v1.2.7( http : //ccb. jhu. edu/soft-
ware/FLASH/ ) 2V 36 5 J5 45 31 1440 Bk B0 3447
PEEAS B R UG 75 ( Raw Tags) ; fifi FH Fastp 514Xt
Raw Tags ¥ 47 5 98, 15 %] & i & /¥ 51 ( Clean
Tags) , i#id VSEARCH M3 ( https ;//github. com/
torognes/vsearch/ ) % 5 ¥y v BB FE L 6 I B
Brite & AR e 512 15 214 5UF 81 ( Effective Tags) |
| Uparse v7.0.1001 24 (hitp ://www. drive5.
com/uparse/ ) " X} G 8 ¥ B #E AT B2 LA 97% AH
RUREE SR 2515 2454 7325 5T ( Operational Taxonom-
ic Unit,OTU) , [d] I} 5 %6 OTU i B KR o Y
FeaUAE N OTU AR 5 91, & € 19 {H 4 0.8~
1. 0, f# F Mothur /755 Silval32 (http://www.arb-
silva.de/) "> [y SSUrRNA iy 404 o7 3847 49y ol
FERE, BT FEATET] (Phylum) (B} ( Family) F1J&
(Genus) 73 K- b HE 2H %, fd ] MUSCLE
v3.8.31 B A (hitp ://www. driveS. com/muscle/ )
HATZFEH) . A Qiime v1.9.1 B F 3575
#| Observed-otus, Chaol , Shannon . Simpson . Ace .
Goods-coverage fil PD_whole_tree 5§ a ZFEEFEEL

FIH R B fs Bt 2 SRR ML WFh 2
TR R B Wy b o 32 SR S BT 5 M) ] /N W8 35 2 S 1k
(LSD) i 5l ] J5 22 43 HT ( One-way ANOVA) , i#F
AL B o 22 FE 1k 48 Hn 22 S 10 20 M s X6 T 4F
B IR B Wy R A= BB A B R R 5 22 0
(One-way ANOVA) K LSD #5847 22 3 40 #1, %R
6 IR A W b = B2 A8 18 FH Kruskal-Wallis
K9 64T 22 5% 00 T o

®1 EfARERKREFKE (ATFHRT)

Table 1 Composition and nutrient levels of basal diet ( dry matter)

i H % i
Tk HAETH (%) 10.00
FKRFEFF (%) 20.00
WL (%) 10.00
AR (%) 10.00
KEFEF (%) 10.00
Fr 2% (%) 10.00
FX (%) 6.00
THI (%) 6.00
Mk (%) 11.00
K (%) 5.30
7 (%) 0.50
RS (%) 0.20
FORED (%) 1.00
it (%) 100.00
EIERANY ARIETEE (MI/kg) 7.87
HEER (%) 12.80
RN (%) 1.74
PSR R AT 2 (% ) 49.90
TRMEBEIRET4E (%) 37.20
5 (%) 1.15
B (%) 0.63
il (mg/kg) 0.016

D BURAE AR | kg SEREFRME . B4 3K A 1800 1U, 4EE % D, 260
U, 46/E 2 E 23.0 mg, £ (Zn) 30.0 mg, %% (Mn) 25.0 mg, £k ( Fe)
50.0 mg,4d(Cu)11.0 mg,%k(Co)0.2 mg, ML (1) 1.0 mg,? f KT
RESE AR DR EURH LA T B Bl 045 21, ST,

2 R
2.1 MFHELEF OTU 947

2 2 A AL H AN [RIRE ST BE . AR
4502 099 399 2 45 5T 51| ( Effective tags) , “F-3) 4
MFERR 65 6065 A RUTH, 4 AL BRIEAS 33 141
A OTU, Horr 4 A PG ILZE OTU £k 1 0361,
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0. 300 mg/kgfifi 0. 600 mg/kgfii 1.200 mg/kgfifi kb
RN CK A B OTU %535k 377 4~.365 4~ 195
AF1280 (KB L)

22 AEAENFEERGESFERLN

221 o BHMEIEH £ I3 NAFELFHEFEEE
Wl o ZHEPEREEL, R LIE T BE A R
*2 WFBERETE

Table 2 Sequencing data quality assessment

Hh SeHLan #8152 35 i, ¥ 298 18 0l B Chaol |
ACE ,Observed_otus ,Shannon Fl Simpson 55 2 £ 445
BRI )5 b #a# i PD-whole-tree 8 0% 2
D (HAS ) b B E] Y AR R S AN
e

i WA RS TR 5 fobe TEEE e o TOTAR AT
) () () () (n) (n0) (%) ) i) (%)
LSE1 85 328 85 308 84 704 61 666 23 308 508 378 98.53 95.10 52.60 72.27
LSE2 88 950 88 657 87 633 68 869 26 469 904 384 98.22 94.36 52.30 77.42
LSE3 85178 84 485 82 992 64 249 24 468 412 381 98.32 94.71 52.26 75.43
LSE4 85 606 84 339 83 733 61 264 23 320 305 381 98.42 94.89 52.79 71.57
LSES 67 195 66 819 66 229 51373 19 461 289 379 98.38 94.80 53.67 76.45
LSE6 86 635 86 094 85 032 62 016 23 743 492 383 98.34 94.67 52.41 71.58
LSE7 69 310 68 681 67 563 54 854 20 793 792 379 98.25 94.48 53.11 79.14
LSE8 85 333 84 906 84 069 62 032 23539 790 379 98.34 94.69 52.78 72.69
MSE1 83 520 83 142 82 259 65 301 24 851 555 381 98.34 94.70 52.56 78.19
MSE2 86 676 86 633 85 755 79 109 30 277 375 383 98.13 94.10 52.52 91.27
MSE3 86 002 85519 84 486 66 261 25 187 180 380 98.32 94.66 52.65 77.05
MSE4 88 468 88 442 87 801 81 853 31 135 435 380 98.37 94.75 52.72 92.52
MSES 81 832 81 802 81 053 65 837 24 978 021 379 98.37 94.71 52.62 80.45
MSE6 87 930 87 261 86 018 66 853 25 404 941 380 98.33 94.68 53.90 76.03
MSE7 70 399 69 854 68 895 52 474 19 911 450 379 98.21 94.39 53.33 74.54
MSE8 78 392 78 316 77 822 59 562 22 567 655 379 98.31 94.62 53.92 75.98
HSEI 77 302 77 132 76 629 59072 22456 194 380 98.44 94.91 52.53 76.42
HSE2 84 614 83 976 82 452 62 283 23 839 440 383 98.06 93.96 52.06 73.61
HSE3 81 238 80 493 79 171 63 351 24 175 012 382 98.31 94.65 52.65 77.98
HSE4 93 887 93 151 91 716 85 105 32 568 333 383 98.21 94.38 52.89 90.65
HSE5 82 654 81 988 80 359 75 387 28 708 835 381 98.21 94.31 51.38 91.21
HSE6 95 345 95 269 94 318 80 260 30 473 912 380 98.42 94.89 52.78 84.18
HSE7 82293 82 070 81 047 70 360 26 683 627 379 98.31 94.63 54.70 85.50
HSE8 90 930 90 862 89 993 83 821 31 999 650 382 98.26 94.43 52.69 92.18
CK1 78 030 77 285 75 877 61 950 23 748 148 383 98.28 94.61 52.72 79.39
CK2 84 512 83 931 82 844 64 663 24 716 159 382 98.14 94.16 52.04 76.51
CK3 84 819 84 512 83 863 67 421 25 686 450 381 98.38 94.82 52.55 79.49
CK4 66 909 66 211 65 190 49 883 18 983 068 381 98.31 94.65 52.65 74.55
CK5 83 602 83 145 82 100 62 468 23 791 601 381 98.40 94.83 52.28 74.72
CK6 85 081 84 644 83 652 62 573 23 864 656 381 98.29 94.54 53.31 73.55
CK7 82 064 81 552 80 673 62 326 23 595 930 379 98.42 94.97 53.91 75.95
CK8 88 835 88 070 86 933 64 903 24 699 537 381 98.34 94.74 52.64 73.06

LSE1 ~ LSES i & i 0. 300 mg/kglbHRIIEEA 1 ~HEA 8; MSEI ~ MSES J9ifi & 0. 600 mg/ kb HRAIREA | ~ HEA 8; HSEI~ HSES i &5

1. 200 mg/kghbBRIFEAS 1~ FEAS 85 CK1 ~ CK8 R Xt HRIUREAS 1~ FEAR 8,
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222 A AR ML FE DR ECR RN, 4%
FEdh OUT AR AL A& 2A B, MEIH T LA
i, 7E0~ 10 000 J3 45 i 5 [ 4, OUT 2503 i
B, YRR FI30 0005 , # RR M 2R 2 T4
Ui B IR PP 2508 O e T ss 4 R 250 Fh . S AEAR
SRR L KT I 1) b e AR 3 L ) L i
V-1 RUIABEIE A AR A (R Wy Fh =F 6 B2 N34 50 B
Bychf- (18 2B) o

223 WARBRBALE  BENTEEARE BN, B
YR B AN A 3 s, MR AT LA ), 24
D FFREA AL ~25 A DA Eas e bk, 4

CK ;%8 ; LSE : 0. 300 mg/kgff ; MSE :0.600 mg/kgffi; HSE: 1.200

mg/ kel ,
o . W5 s ASEINE] 32 A I T RE A5 B 1
B 1 REAME TS KT OTU) A E MU FFREAR LI 25 A E] 32 4>, I BT AE AT 21 /Y
Kb L S22 S s =7 > = L
Fig.1 Venn diagram of operational taxonomic unit (OTU) un- % ﬁﬁi@(ﬁ /}51%%227,% , 3‘5 EI] Fﬁ% #2'-‘ H E"JZ: Hfﬁ ig
der different treatments I AR B E TR ok BT 22 | BT A BIE S A 72
y: y: 1k e
%3 EABOEREREE o SHMEEN or TS BT O T AE YRR
Table 3 The a diversity indices of archaea in rumen fluid of sheep 23 & lﬁ7}<$4§l§ EI% ffﬁEﬂ‘rﬁﬂlﬁﬁﬁﬁ
under different treatments 23.1 TIRF TIKFELEEROMB R EFE
43 . J=]T B 1] (Euryarchaeota ) i B, A [R) Ab 2 HAH X
= ANLE Ry Y
W o o aw e PR ) 79.390%. MeAh, ST Crenar
m; m e e e
Chaol 928.160 9g32 9g50 si/s 7g80 Hz;i 3590 354100 0.665 chacota) ¥ Bl . & iy Hl '] ( Thaumarchacota ) 7 & FIA¢
ao . . . . K .
ACE 916490 964500 890940 831170 314600 0513 JYJSWT ] (Unidentified_Archaea ) iy A F A 3= B2 53
PD_whole_tree 78740 77590 74570 4838 42300 0.156 4 0.069% . 0.055% .0.064% , FHEW ] ( Asgar-
Observed_otus 776130  832.880 795.880 673.880 29.7500 0.308 daeota) T A4 K 1 1] ( Nanoarchaeaeota ) i 1225
Shannon 5120 5970 5640 480 01800 0158
3 3 5 A )
Simpson 088 091 0883 0885 00150 0.505 HORXS B2 7E 0. 010% LUF (B 4A) o
Goods_coverage ~ 0.996 0.997 0.996 099  0.0002 0276
1200 5 0rp
1 000f- ) ?;/ -
w  800F —— 2
= / ‘ — j=——1 &
& s ——— a 2|
D 600F i =2 ‘
= /3//“’//4¥;x’!x
(@) pe £ — _% a————2 M
400+ f%z%A/fﬁ:jl 4 -3
/) 1 | .
. | | | | | QS 1 |
10000 20000 30000 40000 50 000 =) 200 400 600 800 1000 1200
R A WA
LSEl; -4~ LSE2; + LSE3; - LSE4; © LSES; -+ LSE6; = LSE7 ~ LSEl; — LSE2; — LSE3; — LSE4; — LSE5; LSE6;  LSE7;
— LSES8; —+ MSEI; o~ MSE2; ~ MSE3; o~ MSE4; + MSES; - MSE6; — LSE8; — MSEI; — MSE2; — MSE3; — MSE4; — MSE5; — MSEG6;
MSE7; —- MSES; = HSEl; — HSE2; + HSE3; -« HSE4; = HSES; MSE7; - MSES; — HSEI: — HSE2; — HSE3;  HSE4; — HSES;
-&-HSE6;  HSE7; - HSE8; < CKl; - CK2; + CK3; + CK4; — HSE6; — HSE7; — HSES; - CKl; — CK2; — CK3; — CK4;
CK5; —=-CK6; = CK7; -~ CK8 — CKS; — CK6; — CK7; — CK8

AT BEMZR B, A<k . LSE1~LSES MSE1~MSES HSE1~HSES .CK1~CK8 W55 2 7¥,
B2 st

Fig.2 Species diversity curve
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2.3.2 AAKFE BOKF B E R EER RO H 3 5001
5 B AT B ( Methanobacteriaceae ) T B8 , AN [A] Ab #EAH 3000 Rt
g b i amEST
Xt B2 PI{E 15 80.980% , Nitrosopumilaceae , Metha- o 2300F L ;;;;;TT,T-T*
LT T T. 1t
nomethylophilaceae , Unidentified _ Bathyarchaeia, P _ iéﬁ 20001 . 'Tial,,; Ll
unidentified _ Archaea + F _ Methanobacteriaceae . Ni- S 1500 Ti.,:‘ ‘
trososphaeraceae 55 B i T 1Y °F 2 A X 3= B B% 1 oo B+
0.031% .0.033% .0.016% . 0.018% F1 0. 025% ( &l 500_!l
4B) . 1 Methanothermobacteraceae ., Methanomassili- ol
2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
icoccaceae . P _ Euryarchaeota + F _ Methanomethylo- SR AR
philaceae FI Unidentified_Methanofastidiosales 55 £}y E3 YRAETE
%E‘qu‘i@ 7FH X"J‘EE J:Ei@’ffﬁﬂ: 0.010% Fig.3 Species accumulation boxplot
100

m ) ] (Buryarchaeota);

= 202K B[] (Nanoarchaeaeota);

m 4] (Asgardaeota);

m A5 ZE B  ](Unidentified_Archaea);
%1 18 J(Thaumarchaeota);

m /% B (Crenarchaeota);

A

~
W

FXS L (%)

25

H 5t T 14 £ (Methanobacteriaceae Group Name);
Nitrososphaeraceae;
m Unidentified Methanofastidiosales;
wUnidentified Bathyarchaeia;
wP__ Euryarchaeotas F__ Methanomethylophilaceae;
m Methanomethylophilaceae;
50 m Methanomassiliicoccaceae;
m Methanothermobacteraceae;
mNitrosopumilaceae;
25+ BP _ unidentified Archaca. F_ Methanobacteriaceae;
m At

FHXS = (%)

100 w F BRI B 8 (Methanobrevibacter),
w Methanoregula,
m e/ \%f% E(Methanosarcina);
u FBE A & (Methanomicrobium);
CET E(Methanoculleus);
u e 22 [ & (Methanosaeta);
m Candidatus _Methanomethylicus;
W Methanimicrococcus;
u ’iéﬁ}% Cenarchaeum),
u Bk & (Methanocalculus);

Unidentified _Methanofastidiosales;
B Candidatus Methanomethylophilus;
u HBEAN A & (Methanobacteriumy;,
B Candidatus_Nitrososphaera;
W Methanomassiliicoccus;

Candidatus_Nitrocosmicus;
m i }:'73 #‘**}:\ E (A/;lethanhothermobacter);
W Unidentified Bathyarchaeia;
LSE MSE HSE CK W Candidatus_Nitrosopumilus;

by u E‘%ﬂzﬁé )& (Methanosphaera);
|

>=X

75

50

HXT L (%)

25

A TR B RKFCJ8/KF, CK LSE MSE HSE W& 1 i1,
4 AEWEERBLEBFETRGEE] . RBEKTE EHEK
Fig.4 The composition of archaea in rumen fluid of wether goats treated with different selenium content feeds at phylum, family and genus

levels
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233 JBKF JEIKF L AR AR B b A AT A
J& ( Methanobrevibacter) T B 1 AH X 3 & e &g, 48
{69 81.79% , ARIEREHA I 7 (Others ) AT
JERZ, ME ]y 17.43% , #L5b, W ke BROE B s
( Methanosphaera) 1 Candidatus _ Nitrosopumilus 7
B AT = BE 24 R 0. 29% , 11i Unidentified _Bath-
yarchaeia . Methanothermobacter . Candidatus_ Nitrocos-
micus . Candidatus _ Ni-
trososphaera | PP b 2 o B ( Methanobacterium ) , Can-
didatus_Methanomethylophilus | unidentified _Methano-

Methanomassiliicoccus .

Sastidiosales . Methanocalculus . Cenarchaeum . Metha-
nimicrococcus . Candidatus _Methanomethylicus . Metha-

nosaeta . Methanoculleus . Methanomicrobium  Methano-

sarcina 1 Methanoregula <5 J& v B 1 7 ¥ AH X =F &
HMET 0. 10% (E 4C) .

R4 BEXNFEFEREZRNGHE

Table 4 Archaea with significant differences in relative abundance

24 YFMERESW

4 AARFGIKE EAX FEAATE R E 2 S
M, MEFRATLUE 0. 600 mg/ kefiffi Zb HLf
5 1] ( Euryarchaeota ) 1 18 . H %€ #T 1 &l ( Metha-
nobacteriaceae ) I H BE 50 FT 5 J& ( Methanobrevibacter )
R AR S B AR T A 3 S A B i Sy
T | 1( Crenarchaeota ) T B A1 15 # 1] ( Thaumarchae-
ota) T T AYAH X 5 84 35 T A 3 Ak B
0. 300 mg/ kgfifi &b 21 i) 2K 732875 4 ( Unidentified _Ar-
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Fig.5 Heatmap analysis of archaeal community at the phylum level
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