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Abstract : Microorganisms are ubiquitous in nature, and have special function in degraded plant cell wall. In the animal
gastrointestinal tract, the microorganisms is closely related with the growth and metabolism of the host, because of the degraded
function contributed to transform plant to nutrition for the animal. Meanwhile, with the techniques and analysis methods
improved, modern metagenomics, based on the high-throughout sequencing, was enable us to study microbia in complex
environment more convenient. Using modern metagenomics techniques on the animal gastrointestinal microbial could conduce to a
greater extent mining functional gene of microbial gene pool, which was not only played an important guiding role in the growth
regulation, disease prevention and other basic science of animal, but also in the industrial production, food security and other
fields. This review showed the research of metagenomic technology in animal gastrointestinal microbial classification, application

etc., in order to provide scientific reference for animal production, microbial fermentation and other related field.
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Snelling L8R FHE 8 Sanger 16S rRNA FE K44
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Fig.1 Microbial composition in different age stages of bovine rumen at phylum level

[19]
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Table 1 Microbial composition in different age stages of bovine rumen at genera level

[19]

! J&Fh 1 H¥#% (%) 3 HIR(%) 2 Hi% (%) 6 Hib (%) 2% (%)
QB Prevotella 3.85+3.35 48.88+6.98 59.68+5.15  56.66+5.28
L\ R
*JFFEfj 1.48+0.82 0.3420.16 0.52+0.14 0.27+0.05
* Bacteroidales
W8 Clostridium 2.16+1.02 1.81+0.35 0.86+0.15 5.24+1.19 4.60+0.67
%m[g.ﬂ 0.08+0.02 3.58£0.73 5.02£0.73 7.02£1.03
# Lachnospiraceae
ﬂﬁiﬁﬁﬁﬁgﬁi 0.22£0.13 0.76£0.08 1.35£0.17 2.01£0.36
Succzmclasncum
PR -
Uﬂ',ﬁ” KRR Coprococcus 0.13+0.11 1.24+0.38 1.68+0.23 1.88+0.20
Bacteroidetes o
B S A=
E5a£ﬁﬁ”§ 0.20£0.13 1.30+0.44 1.50+0.20 1.60+0.11
Ruminococcus
Jyoh B 2R R
E.'E‘ AP 0.67+0.28 0.80£0.18 5.30+1.34 5.56+0.82
& Rumlnococaaeeae
THRINE)E Butyrivibrio 1.41+0.86 2.44+0.61 9.17+1.66
W H
# Clostridiales Family 0.15+0.06 0.99+0.21 1.38+0.25
XIII. IncertaeSedis
ATTHRARR 0.13+0.02 0.27£0.07 1.03+0.22
Selenomonas
S5 B Mitsuokella 0.08+0.01 0.1420.02 0.58+0.20
BH® Eubacterium 0.50£0.05 0.56+0.07 0.71£0.04
- W ICHE Roseburia 0.06+0.01 0.22+0.03 0.41+0.05
Fi;;i:i R TR 8 Moryella 0.15+0.01  0.10£9.03E-05 0.38+0.10
T JIH4HR Bulleidia 0.06+0.02 0.10+0.02 0.21+0.05
%E%ﬁ’mi”fﬁ 0.08+0.04 0.11£0.02 0.16£0.04
Lachnobacterium
BIETE R E Oscillospira 0.55+0.16 0.13+0.02 0.11x0.02
B Lachnospira 0.15+0.06  0.05+£5.31E-05 0.08+0.02
s FIZEE Lachnospira 0.15£0.06  0.05+5.31E-05 0.08+0.02
] BRI
Proteobacteria P IR 34.45+9.47 8.45+2.29 1.41+0.32
Succinivibrio
J=¥ii| 2.16 8.44 95.53 93.85 95.23

T S EA N FR BE Y B K A Y- R, R I8 KR FAREL =

AFE EDUE 73X — a5, (R o8 H L 28 i 0 A=
YIREVEAE 2.5 % IR BEAC K TARE o i i o 00 )
TP HEANITEAS KT G B E Rt T
FER PR SR RS R B B B e e
ok 2% BT M 5 4, S SN B AT

2 ETREENFNEERAFZRAE
¥ BAE R Y 7T B N AR

bR T K2 sh e B b i Y Re T A A 21 4

LIS TER g s g shyh , R — i
AT AL B DL T 55 BB 5 1) 20% £ 47 42 K 1
AREUY o AEA I BEAR 2 35 R A 4 R BIF 58 K
AR 0 B AR L 5 T, Timberger %522 ik
1) il b AL £ Bl — I YN 5 R e e v A
FErp, B3 JE I A 6 X AP R IEMEL Mumina
V-5 1 e L B DR R I 0 M ) 23 il 3R AR T
380 > F1 3 000 /> ] #: A B JC ( operational
taxonomic units, OTUs) & 1.1 Gb 9 DNA contigs,
IR T 84 4~ GH ¥ PULs ZJ& TR, 38
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AR —LELF AR AE . S8 AT T, GHS
1 GHO ZER A B B B2, mI RE 2 2R AE L
MG IH A e R R HEAEH]

TE N TE A P I 9 Hb by FH ven 3  D  AR
FIER SR AT I E R YIRS 328 (AR N
NZEW 5 1 16 FR A R AR A S R, Ziemer' ™ HX
WEFEME LT AR R RIEES TR 8 M,
I FH 2 T v 3 DU 118 2 R PR 2 B R AR 3] 575 A
M RRR, S0 )R 6 1] JEEER ] (242) AT R[]
(185) BIE T 11 (65) MR ] (55) L I]
(23) MIEFRETT(S) ; S ARESE I (ribosomal
database project, RDP) WL XT )5, 44 30% 19 40 B
R EEFR B, A 179 BRIE T 87 00 3 Al 5 E e
Hoh JERETR ) R 2l B AL R R A K
R MR EFF 1( Clostridiaceae 1) ZH A5 ; $AAT 1 7]
LIZIEAUFT TR & BRI AT 8 I8 S B AR R 5 3=
A 5 T JEERE B A DU B P Y R A0 T ] AR
ok PR AL 24 B 110 il , 2 5 0L ) 4 R 1 5 ik 07
b, 5B I REE . 25, Ziemer ™ iF
X B far e 37 K2R AR S 1) 4 Sk 28 77 W A 2 R
B, 7 BN PR AR S 15 5% 8 W] [ SR FH o 3 122
P 25 R R A 2R Rl i 915 015 RDP I
XHABL 6 17,459 Fliri J& (JEEETR ] 51.9% UFT
WI7130.9% BIEHIT 11.1% JEL R 3.5% 5.
FRWIT 1.5% METT 1.1%) , X A4 A7 BT 73 5 40
WYL 98.5% ; JERER ] FEEAME WA JHH H
B SFHEEE B SR BB ( Clostridiaceae 1) 5 #UFT F
I EZRIVE Z TN B. SR RBEA 15 B.
Z5Hh , de Oliveira £l B P Nelore [ 2298
N KB 2 168 YRNA 3 R w5 3 2 0
FOE I Ji5 A K IR JEE B TR AU T T B o
HAGROL A EEEEE, Ni &0 Xt 24 kifa K
TR W) AR FE A D IS e BAE 116 Fly T AN
1 V1R TR, H B2 JRRERR ] R TR ] IR
PR TANTA , Singh 45177 SR FH o 8 a2 00 7 Xof i ek e
A AN (0 B RE “ MUY ™[RI X8 258 o Gl 2 ) B R A
M5, 5 RDP /N4FF rRNA %046 2 (SSU rRNA
database ) . SEED %44 2 (SEED database ) Ht X}
JE B, RAE Y T AT S 95% LA b LRI A
HEAEY (>2%) , d T (>0.2%) FRE (>
0.2%) s 7ET 1K, WAL A AR TR T 1] |5 B
T [ FIADURT B T ) 35 AR U B AR, 75 v ARl Ak
RS FEMERE G B HUE W REVE AR R T T R

BT TR T T3 AR KR 52.04% Fl 78.83% |
27.53% M1 11.97% 17.53% 1 7.10% , 3L 5 18 &
N %) 72 6 DR 20 2 5 AR 6k 30 40 P 8 A A il 7
SR LUXTEICHE A, ff 2 3k 6 fi7p T Tl A 0 1) 32 2 T
RE, WIS L) il 8 SR R s R 41 71k

3 ETERENFNEERAFRAE
5 RE Th BE 10 4 0 i 1% o B9 Rz A

TR HEEAR Y, R R
SR A T WU R AT AT LA AR AR G R
filRE2E  RTH LR A At L DR FRATTAT LA
WIS Sl A AR ) o e 2T 2 ) R D LB
N AU PR 35, 85 Gk AR e 5 A
AT BRI 7 1) A s ARALI L, F A1 T T s e o
SR N Y O BIESE , T i BT R E T RE Y
AR T Tl A B AT, PRk, 76 B
TR I 1 2 B R A 2 HOR T S W 5 1 [
IF, o A] TR 4R e DRI A i e O BF S

Bl4n, Lopez-Cortés 2 128) Y BF 5T A 9 1 AR
Y, e I — TR B AR SR K it Bl —— £ T R
MR ; Palackal 45" 76 48 I i A W0 b 43 B9
5 A bl BL K f# 5 ; Weimer F1 Stevenson' ™ M 4=
I o B R SRR I ZERAT A 5 Lin 5
PR FEN A A B R E iy S A0 18 o e 4
SE Y — AN B PR i — E AR SR
TR, I DA A g 2 5 DR 2 S P v 454 2 AN 9 s
fi# i RlipEl F RLipE2 3£[H, Wang %5 XHE 4
e 5 DAL 107 P v O e ) 2 A R 2 R A
TRHED A SR DN, i 16t 14 A8 T K A i
10 ZXJ (GHI0) B A SROBH 25 11, 1 28 A SOk 7l
(S B B AR BLE Ry 20.5% ~91.3% , IF-H. 7 4>
AR W Tk DR 5RO T W L A A A T B
contigs ; Larshrink 255 X475 4 81 B 1 AE 9 722 3 A
ZH ATl 5 DU S AR 3 27 755 DMk KL S
JK fifk Tt A 2B HE PR, 7T i 19 90 i i 45 1, O HLH:
TP 57 % 1) fige 35 ik PR AT 5t AR A T DTG B 2T 4
ZRIRYIMCRESE . Pope 55 75X Yl R B 4 AL
ARJET 2 AR A Wy Y 5 B DT AL 2 WE 5 o R
TR IR RIS RE ) g 22 T U
PLAR 30 % 5E Y — o AU T 93 3 SRM-1, 43
BrJG KRB B A £ 4> PULs, 430 20 B GH I
fib Z2 R ) e K AL K e, G AR AR SR R
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AL Z KR EEDS, Gruninger 25 X Ml M
B TR WA N S S R A R SO R
SE H — B B A B B S R A
Bgxal ( beta-glucosidase/beta-xylosidase/alpha-ara-
binosidase gene ) , Bgxal 7] S50 HT p-fi§ kK FL-B-
D-nk 5§ %) % #% F ( p-nitrophenyl-beta-d-glucopyr-
anoside (pNPG) ) | £F 4 — ¥ ( cellobiose ) . p-fi§ &
7R FE-B-D-A M 1R M F ( p-nitrophenyl-beta-d-xy-
lopyranoside (pNPX) ) J& p-fil§ & 3 -ou-D-Fal Fi7 1F
# #  ( p-nitrophenyl-alpha-d-arabinofuranoside
(pNPAf) ), Begxal [ 3l 712750 Fr B HXF DL B
R MR AL TS PR (R AU pNPG>pNPAT>
pNPX; Bexal BUHEAGIT TS B-AMEH BEF o- B L
TEEH Y 100 £, XA BT 2 28 b4 A B0 19
WAL . Li 5500 X6 i) W vl 1 2 5 4 PR 24988 '
TR Y I8 PR B R A 2 BOR | PR i W 32 | e |
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