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TR HEAT IS LR e SRR B AT AT
RO EE GR35 A IR TQTA 55 BE 08 I ik 1) R b A
BT BEIORE N S R A R
ZIEOC R X T FL A B A EE L E T
T8 A A B RS 8 5%, (A5 R G 5 32 31 R
il , 1M FH 75 2k DR A 2 5 R AN (L RE 85 3 B AR
A AT R G BT, 38 7] LLAT 2y Ff DA
TIRE=H Z AR phax it ] B 1
HHAABOAR ST TR B A ) 52 e MR 45 4 2 i X 4
AR RE SRR A A R A
I PR AR A TR A S LR A R
R Z B AL AE R ZR . 165 o 1k AR DA
FEH RV A [ () AR 45 4 B AR 3R 3R B, 0 18 Btk
YIS FLE B S AT R Z BT &R . Al
PSR T V48 52 W A ey S H 05 28 D BF 58 % R A
MR AR A A S IR 3R T R EFLEA SR K
S0 0 v S A S0 i A 5 2 R N B IR AR
TR FEN A o0 Wi s 21 O3] 22 Ta) g A 25 1 22 e 1k
BRI B UE Y S FL A B A B 1T AE Y
WRAR, NIRRT FLE A SRR S 5 L
FORHE SH

1 #MRlEFRZE
1.1 iRWiEt

AR 50 1 2R M VT RS 0 e S B4 4R | X
BN AT A 2T I 12 A A R 5 4 A e
AEN %€ ( dairy herd improvement, DHI) %§ #i& % 7] i
B T E R [ (35.1+2.4) ke/d] AT, HEL
EASRKYMWES (>3.7%) T4 3 %, N
HighMP 41 ; ZL& 1 & & K R A% (3.0% ~ 3.3%)
(R34 3 3k, LowMP 4, i 26 4% 12 1 v [ 4
A% P8 0 https://www. holstein. org.cn/, N i
TR B JEE AR AP At A1 2 56 AR 30 560 45 S T s B 1)
P, A EREE 4 Hok A R/l —ACA H %28 2014 4F 2
H A, HoAm 32 38 55 R I [ ) M2 B8 NRC
(2001) FRAERCH], W3R 1, 2 M GB/T 6434—2006
J5 B0 5 R R VR R A dE MR R A L i, S
M GB/T 6432—1994 Jy M E M EH & =, 2
I8 GB/T 6433—2006 J5 I & ML Ag i & &, = |
GB/T 6436—2002 J5 i & W &% &, = I GB/T

6435—2002 J5 2 55 i ] T REIR IR (3 i) #F
HATE], [ 56 28 X 4540 1 0 3L I [ I L K ECH
(150£12) d, WL 2], RECYH (2018 46 H) 4
FUREA J5 0 i i 8 A = o R LB (1 =, OF
HEAT A ORI, 75 A R R HEATIRE E N AR

F1 AREBRERKE(THREM)
Table 1 Composition and nutrient levels of

the diet ( DM basis) %

i H Items
JF kL Ingredients

41 Content

EKFHN Corn silage 24.47
& F E K Pressure com 7.91
FE K Corn 15.84
HiAFHH Cottonseed meal 3.42
EtH Soybean meal 12.28

SEATFHI Rapeseed meal 4.78

BT 5 Alfalfa hay 14.35
=y Leymus chinensis 10.22
TG S HL AT %9 DDGS 3.23
TR R Premix" 2.96
A3 NaCl 0.54
&1 Total 100.00
35K Nutrient levels”

P4 RE NE, /(MI/kg) 7.12
R TP A 47 4k ADF 16.58
H R4 4E NDF 30.82
HEE BT CP 17.06
HLEENT EE 4.92
WP 0.44
5 Ca 0.72

1) & T 7 Wi B % A One kilogram premix contained
the following: VA 800 000 IU, VD 620 000 IU, VE
1 020 000 IU,Mn 2 500 mg,Zn 5 500 mg,Fe 2 200 mg, Cu
1 600 mg,Se 33 mg,P 44 mg,Co 38 mg,I 90 mg,

2) PYRARE A, AR B IR K N SEIE . NE,
was a calculated value, while the other nutrient levels were

measured values.

1.2 HmRESLE
1.2.1  AFFUFESARE S b

T PO i B BT B AR LR R AR IR
R AR B Y H Y4 LA S 45 50 mL, Horp
Hod BERFEREEGION 4:3:3, FRABEREER
TeVTAR AR B 38 T B T 9T DHI I 7 v A I 2L,
BEAE R YR AR,
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Table 2 Basic information of trial cows
WALREL A2 K Py AEAEE
i WA H FERERR IR . o . .
] ] Lactation SCC/ Milk yield/ Milk protein
No. Date of birth Parity/ Jlfi ,
days/d (x10° 4~/mL) (kg/d) content/ %
HighMP1 2014-02-13 3 162 2.1 34.5 3.88
HighMP2 2014-02-22 3 148 6.5 37.5 3.78
HighMP3 2014-02-13 3 154 5.3 34.5 3.91
LowMP1 2014-02-13 3 162 11.8 32.7 3.15
LowMP2 2014-02-13 3 156 18.4 36.0 3.07
LowMP3 2014-02-22 3 138 1.7 37.2 3.23
1.2.2 8B NEWRE S RS S b B Tlumina ® (NEB#7370 ) i 7 £ i A7 SCRERL £

WA BRI &5 R 5, TR 4 R 3~
Ah WIS N SE R RENA RG4S HEY
WY, g HORHE 36 mL £ 4 E20 i
UEJE W B A, SR S pH I (testo-
206—-pH2) | &9 5 WA pH, #RRH 6 mL 41
2T 4 H 1.5 mL RAEAE, 57 B A VR &UE b R
JE&TIKiEELRE R ET-20 T, DIEIHT
fE %) DNA R8BSR, 42 F 30 mL 434 T 2
H 15 mL 08, S R AR R R R
BRI =, -80 CHRARR KA RAHH, N
1ESRAF AT A v R VR W), SR LR B 50 mL 224 UE
E N FRAR B S A TR N
XPAFEHA S 2F HAEAR R LM AE R, O 54
PRI AR ) (0 4 AR BE 5 Al N N i 22 SR A [
FEH 1 A EARBRR) Ll A B T TR AE
1.3 ZFEFZHDNA R EENF
1.3.1 DNA $#£H

fifi 1 DNA 42 i 57 £ ( HiPure Stool DNA
Kits, EHEAE), 7N ) 3T 1.5 mL R A7 19
H N hEEBCE R 2H DNA, HAARRVE ™ 4% 44 1R
DNA Kit 45 fE RIS 17, $2 U () DNA i H
1% B I H L 7K . NanoPhotometer ® i 40 6 i
i+ (IMPLEN, 3 [ ) Fil Qubit ® 2.0 Flurometer 1% 2
e G I A %% ( Life Technologies, 35 [# ) #£17 DNA
WS R RN, A EBAE & DNA B R T
1 g, 0D, 00 =1.8, 550 A WLIEAR . $2EUS , T fi
DNA KB BRAELE-80 CF, HLEI AT IR SL b #E
1.3.2  SCHEA 57

BEAHEARH 1 pg DNA AR O 8 A, 6 1]
NEBNext ® ULtra™ DNA Library Prep Kit for

1.3.3  LHLINF

5 Agilent2100 A= 443 B AR S 28 5
ZE 12 PCR(real-time PCR) VL 47 SCE i #4610 5
EH, B0 ng B30, H MiSeq Reagent Kit v3
(Illumina Inc, San Diego, 3¢ [ ) £ Illumina MiSeq
HEA TR ) WY, DU Ok R A R B A R A

B> W HEAT
1.4 REFAHIEmLE
1.4.1 Bl 85 LK BrTE i i

i A F Trimmomatic ( v0.32) X} JF 45 £ 4 iF
it ug B i U8 N 2SR . B 7 adapter 119 reads
FBE N B B KT 10% 1) reads | & BRAK T & reads
(I fE Q<20 Y5 %5 54> read 1Y 40% LA
), %55 clean reads, ¥ clean reads 5 bosTau8 15
Fe IR A B LT, BB X RO A bowtie2 , 15 ]
HQ clean reads T /5244,

1.4.2  JPHI4 %

F FH MEGAHIT # 4 % A %07 51 47 4 %€
FAEATE] kmer R 4H 23 reads #5415 contigs,

1.5 WEMSHEMESIESW

F H MetaGeneMark % >500 bp HY contigs i
A7 HFJk 5] 12 HE ( open reading frame , ORF) Tl il , F
K] CD-HIT B AF R4 & 26 (95% Z HE1E,90%
PR ) By T PR R AT IR 2 R B K i 2 R A
HERRERTFI, WEHRAETCREFES
AR R4S, i FH KEGG orthology %4 ¥ /&
(WA 67.1) AT B /325, UK 8 & Fh ik 12
Z B2 RITF AT KEGG 1E A7 b R4 Al &
B2 (EC) &%k, A TS RA DA UG, 8
i Mac 23 H (%) Mother 2 )78 T A 6 MAEAR K
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A 3 NEEA I EE o AL A AR —il, R H g
| MG-RAST 1 A4 7 A1 [F] B9 Dy R 437, Hovb LU
AHALAG IR TE RS %, KRBT HF
51| %% P 3] Excel 4%, Joi B BN KA 9k
REAEREAFEA H AR X EE ) (AR =E ) L SRR
PEATGETT 43 AT« %o 4 B B 2E 4 sl o RE R AT IE 25 4
AR, 755 I 53 A9 SAS 22.0 H1A9 TTEST
BRI AR Jy 47 G2t 0, R AT & IE A AR 1 H
SAS 22.0 11 GLM Ay 1741t 40 A, TRl
B} Unigenes il 15 DIAMOND #% 4 Lt Xt 3| egg-
NOG ¥ 2 , % 3 E A7 oE— 2L D g vE e Rl
i FH NCBI 1) RefSeq %4 % , % H o il i A= 9 #
&5, {# ] MetaOthello, 7% k-mer=31 B9 &4 F
PEATH PR R, IF 58 1 & R AS 16 P b 0 e I = )%
FE L AR B AR AR SRR R R A A S
T RE I R4S SR DL A £ {5 B 45 5%, TH R 4l
(] LA, AR A5 4 0] 22 S 0 i DA B 22 S 1R, X 9
Fl=E i 22 53 20 #7 2% F R £ DESeq2 ( v1.20.0) ,

A 3 20
£
55
% z 10
(=}
€ = 5 e
8 -
2 0
<
£ HighMP4 LowMP#
n HighMP group LowMP group
¢ 40
@ 38
Mg
== 36
e E 34 o0
5 3
30
HighMPZl  LowMP#

HighMP group LowMP group

w3k P<0.01,

Wald M % ( fitType = “ parametric” ) J5 5 #1722 7
A A A T
1.6 ZitHH

fdi Fi SPSS 22.0 1) Mann-Whiney U #54 [t
B2 MG R E R, P<0.05 HEREE,
P<0.01 J 2= F i i 3

2 #R595W
21 ARAZEEHESEMHHEESH
ol = S N S N I G I N
200 000 ~/mL( & 1-A) 455 WCE RLE 19 45 4
7L 4 7 AR o (R 40 B % <300 000 4~/mL) M
pHA T 6.2~6.5, fF A @ BEW 4% B br e ™,
HighMP 20 934 1A 241 L 50FN 77 5 1 55 LowMP 40 22
AR FE(P=0.209,P=0.911) (K 1-A,
K 1-C) ;% H pH BE K T LowMP 41 (K1-B) ,{H
HAREAGI 2L (P=0.067) ; ALEATEW
BT LowMP 41 ( P<0.001) (|l 1-D)
B 7.0
6.8

6.6

=
6.4

6.2 —

6.0

5.8
HighMP4  LowMPZ
HighMP group LowMP group

v}

4.5

4.0

3.5

3.0

AEAEE

Milk protein content/%

2.5

LowMP4
LowMP group

HighMPZ
HighMP group

B1 AEAZRRSENFEXSHY

Fig.1

22 AEAERSENFEESHMEWEREN
R IR o B B N AR R
FEDZH 2 A, 8 7 )5 15 2 Y raw data #6473 U8
(Bl 2-A), i — 2 LB F 15 9 5 ™4
314 525 919 s HQ clean reads (K] 2 - B), H
HighMP 2313875 149 239 610 45 HQ clean reads, -

Related parameters of dairy cows with different milk protein contents

HHRAFEAN49 746 53745 HQ clean reads; LowMP 4
3575165 286 3094 HQ clean reads, “F- 1) & MEEA
55 095 4365% HQ clean reads, i FEA 418 HQ
clean reads fix £ I iy 58 340 861 %%, & L ) N
48 027 731 4%,
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HQ clean reads

Bk
Adapter reads

AL 51
- Low quality reads

[ L gl

No containing reads

AFEFIE S Percentage of all reads/%

HighMP1 HighMP2 HighMP3 LowMP1 LowMP2 LowMP3
PEALFR Sample names

B

W 75 E Host
B 97 3 Nonhost

£HFEFIE S Percentage of all reads/%

100-
75
50~
25-
o

HighMP1 HighMP2 HighMP3 LowMP1 LowMP2 LowMP3
PEALFR Sample names

FKBRA%R ) AT S AR S L BR T 10% #9891 (T Q<20 AYBH LAY P51 40% DL E) 9 GE i

BLCA) s BB EF G OL(B) .

Statistical results of remove the reads with adapter, the reads with N ratio greater than 10% and the reads with low quality

(the base number with Q < 20 accounts for more than 40% of the whole read) ( A); statistical results of removing host

sequences (B).

2 RBHETREt

Fig.2 Raw data filtering and statistics

=+ Ak &5 43 I ( principal coordinates analysis,
PCoA) & H B #fy M J&& 7 HighMP 415 LowMP
AR B R 1 FEAE (] 3-A) o Wl oy
Brafs R Bon, 8 H 40 A X & &# 7R 69.23% ~
70.83% , EL B A X % = 7E 18.32% ~19.80% , HiAth
WA MIAERT S HEAE 10.54% ~10.97% (El 3-B) . K&l
gL L5 3 30 171 774 JE A 5 567 FAGHLAE
Py, Hrh HighMP 414 FEAS ARG 2] 39 7], 1 743
J& 5 493 FREYIA: 1) ; LowMP 2H & A S 460 51 39
7.1 744 J& .5 496 PP (B 3-C)

ARV 45 1 R, T1KCERE 814 30 A4l
B L,8 FhEB 1 AR, FL7E HighMP 415 LowMP
HAAEA PRI 2], H A8 JE R 1] ( Proteobac-
teria, 30.79% ) fULFT 7R '] ( Bacteroidetes, 16.44% ) .
JEEET ] ( Firmicutes, 13.89% ) 5& E B0 HH ],
J& 7K HighMP 20 5 LowMP 41 4:47 f 4= % 1 739
AN, Hop K IR J® ( Prevotella, 12.56% )
e EEARHEE . AR AT SRR I E] 1 122 Rl
PEEY (X FE>0.01%)
23 SIAEASENSBESNSIEEMED

WA 2 340 5] 43 Bt K 5% IR F- ( LEfSe ) 1 4k 53
SR B 2 M B 43T (LDA) (84315 18 (1 4-A E
4-B) 1] A1, 7£ HighMP 2 ", Bacteroidetes ., ¥ FT B

2¥ ( Bacteroidia ) | Prevotella . 3 F5 1% [X B £} ( Prevo-
tellaceae ) . L #T A B ( Bacteroidales) . #iJ8 & & 75
K KT ( Prevotella ruminicola) WA Y i &
HEABIZW

XF PRSI S A ) (X % 5E>0.01%) 1Y
FEDRAR X = BE 43 BT J5 & B, HighMP 20 3K Prevo-
tella ruminicola W) & R A0 XF =F B % B 2 F+ &5 (P<
0.01) , K35 Prevotella 1)K R AR X F B W 35 7 &
(P<0.05) (Bl 5-A Kl 5-B) ; [Ai, =M LEE
( Trigonopsis) J& HighMP ZH A 49,
24 AEZNEEHSENFBEEREWEREI &
==

PRI 4k R P 8y raw data 22 A0 TS AR 2] R OT
AP, 3 12 DIAMOND #k 1 ( I {H evalue <
le=5) X 3| KEGG . eggNOG #5 4 ¢ | [6] i 4 &
R DAL A A = B SR B [ 508 2 B X 45 R

FEFE.
2.4.1 5 A FA RGO B9 D BE R TN AT AR

il

HUAREE R 5 B IR 20 7y Bk 4 A5l % UE B (kyoto
encyclopedia of genes and genomes pathway annota-
tion, KEGG pathway annotation ) £5 5 % B JE B N
A= W TR 2 E 3 B8 T 4 T ok AL & AR &
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SRR ACHE R MR A S A B R (18 6-A) o ik
Wt — A i e 55 3R 1 5 AR EACE AT G 1 2 g
Ja , K BRE RE Sk A 32 2 B T e R M 2 24 TR
RS (K 6-B) . XL 2 HEENIRE)E A,

A
s
d
=0.021
Q)
g . | 485 Groups
-4 0 «HighMP
o -LowMP
KR
=
H —0.02!

-0.04 —0.02 0 0.02 0.04 0.06

FE 431 PCol (60.08%)

15|

Te T PN A ) 2 T A 04 A A 2 ik i A3 2
AEJE R AE7E i 2 22 7 (8l 6-C &l 6-D) , HighMP
H B FHE T LowMP 244 ( P<0.05)

0 2000

¥&# Number//}™

B
< g0,
5
=
S 601
[
2
S 40
4
20 Seveen
QI
=
= 0 , ; ;
EE HE  HAEEY
Bacterin ~ Fungi Other
microorganism
= 53t Total
= HighMPZH HighMP group
mm LowMPZH LowMPgroup
5496
5493
5567
6 000

HighMP 415 LowMP ZH 49 B N UZE Y ) A 6 DR 2 AR BR 20 A (A) 5 i RE AT 1 B0 W 2 S5 1 2 A 45 58 (B)
HighMP 45 LowMP 494 B UEY ] g Aok PFEESH(C)

PCoA analysis of microbial species gene in rumen of dairy cows in HighMP group and LowMP group (A) ; analysis results

of microbial composition and structure in rumen of all samples (B) ; quantitative statistics of phylum, genus and species levels in

rumen of dairy cows in HighMP group and LowMP group (C).

3 BEMEMERRSENE

Fig.3 Rumen microbial composition and diversity

2.4.2 5 A A PR DG 1) 22 S 3

i 32 % L HighMP 20 5 LowMP 41 eggNOG %¢
o A 2 R A5 3 2 4 Bl A g 3k TR A 2K 1 TR
i Je IR DI RE A9 X 31, 7 45 3 v 3k BUAR
X FERT 30% 1Y 3 R o #r Ja B, 5 @ SR Bk i
SRR T BE I v, cOG2755 P E E
RE(E 7-A) s S#EEE B B R EE
JEBE AR A 56 T fE 3 R, C0G0524 . COG0612 |
COG0526 . COG1404 2 B & B o £ R & (E
7-B) ., ik E N A B Y AR

Yyegad AR 0 0 8 45 R b 5 AR 0 R R
R AR i o 2 % U1 A 26 B9 COG0006 . COG0265 |
C0G0542, COG0612, COG0826., COG1404 .
COG1506 ,COG2195 . COG2755 , COGA8T0 H: A |
Fe %F 5 & B . HighMP 40 COG0542 . COG0612 |
COG1404 ,COG1506 ,COG2755 ,COG4870 1)
B R E S T LowMP 4, i COGO006 .
COG0265 ,COG0826 . COG2195 () HE [ & B IR
W% = F LowMP 41 (BEAHA G245 L (P<0.05,
Kl7-C~Kl 7-L),
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215 Groups

e
Em LowMP wﬁxeﬂ"’“g Streptomycetales
- HighMP o :Actinobacteria Bacteroidia
f:Prevotella ruminicola

AAXTFEBE Relative abundance/%

wm a:Corynebacteriales
b:Micrococcales

‘Streptomycetaceae

= o:Prevotella
h:

:Bradyrhizobiaceae
I1:Rhodospirillaceae
esulfuromonadales
Xanthomonadaceae
o:Xanthomonadales
p:Other_of_Proteobacter
q:Other_of Verrucomicro
r:Capnodiales
mm s:Pleosporaceae
t:Pleosporales
Dothideomycetes
:Herpotrichiellaceae

garicales

= a3:Agaricomucetes
®m ad:Trichosporonales
mm a5:Tremellomycetes

LowMP1 LowMP2 LowMP3  HighMP1 HighMP2 HighMP3

LowMP#L
LowMP group

HighMP4L
HighMP group

415 Groups
B Lowmp
B Highmp

Other_of Verrucomicrobiac

!
S

Bacterbidetes

Prevotella
Prevotellaceae
Bacteroidales

Prevotella ruminicola

Other_of_Taphrinales
Desulfuromonadales
Trichosporonales
Rhodospirillaceae
Deinococcus_Thermus
Micrococcales
Pleosporales
Bradyrhizobiaceae
Tremellomycetes
Streptomycetaceae
Aspergillus
Xanthomonadaceae
Capnodiales
Streptomycetaceae
Agaricales
Pleosporaceae
Corynebacteriales
Herpotrichiellaceae
Chaetothyriales
Hypocreales
Dothideomycetes
Other_of Proteobacter
Xanthomonadaceae
Basidiomycota
Agaricomucetes
Actinobacteria
Sordariomycetes
Eurotiomycetes
Actinobacteria

Proteobacter

'S

1 2 3

I
w

-2 =]

o

LR AT LDA score/log 10

@

Corynebacteriales ; B IR FF 1 ; Micrococcales : K #i ; Streptomycetaceae ; 5% 55 i B} ; Streptomycetales . 55 55 # ; Actinobacte-
ria ;. LR AT ; Prevotella ruminicola . #9888 %55 1K [C & ; Prevotella : %55 Ik [C 1 ; Prevotellaceae : 3% F7 ¥k [ # ) ; Bacteroidales ;
UFF B H 5 Bacteroidia . UK 1 ; Bradyrhizobiaceae ; 12 4= #R I8 7 Bl ; Rhodospirillaceae : ZLBR Al ; Desulfuromonadales ; B i 5. i
T H ; Xanthomonadaceae ; i (%, %Ity 7 £} ; Xanthomonadales ; 7% (% 88 i 5 H ; Other_of_Proteobacter: 28 /£ 1 ] R 43 2 i A= ¥y
Other_of_Verrucomicro ; JLi# i 44 oK 43 25 1 4 9 ; Capnodiales ; #5 52 H ; Pleosporaceae ; #% #f1 1 £} ; Pleosporales ; #% ff4 % H ; Do-
thideomycetes ; J4 %% [& 4% ; Herpotrichiellaceae ; /)N & & 72 £l ; Chaetothyriales : §il J& = H ; Aspergillus ; il % 4 ; Eurotiomycetes ; H{
PETH M ; Hypocreales ; [l i 7 H ; Sordariomycetes ; 2§ 5% 7 44 ; Other_of_Taphrinales; 8¢ & H K 43 251 4= ¥ ; Agaricales ; <> &

H ; Agaricomucetes ; < [ 4¥ ; Trichosporonales ; #Z {1 i 7} H ; Tremellomycetes ; 4% F- 4% ; Bacteroidetes ; #{ #T i ] ; Deinococcus _
Thermus ; 57 7 BRI - #4 | ] ; Basidiomycota : 6 T | ] ; Proteobacteria : A8 £ 1 ] .

FEAL A S E(A) s Lt 5 0 B fE 43 A AR K (B) s HighMP 2H 55 LowMP ZH W98 B % 75 7K FG B 5L R A% A X 32 )3 o) 1 40
Hr(C), Evolution branch diagram (A) ; LDA value distribution histogram ( B) ; comparative analysis of relative abundance of
Prevotella luminicola between HighMP group and LowMP group (C).

4 M B4R R EF

Fig.4 Linear discriminant analysis and effect factors
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A B
o\\e LS % *
g 15 °§0 0.3
o0 Gy
Y =)
e 5 Z 201
2 K=
3 2
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Fig.6  Analysis of relative abundance of genes related to protein physiological metabolism
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Rumen Microorganism Regulating Milk Protein Content in Holstein
Dairy Cows Based on Metagenomic Analysis

WU Jianmin WANG Yong ZHOU Xiechen GENG Zijian JIA Daqing
HAN Yang WANG Jianfa® WU Rui”

( Key Laboratory of Prevention and Control of Cattle Diseases in Heilongjiang Province, College of Animal Science and

Veterinary Medicine, Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract; This experiment was in order to study a potential relationship between the milk protein content and
rumen microorganism in dairy cows under the same dietary structure and feeding environment. Three Holstein
dairy cows with high milk protein content ( >3.7% ) for a long time and three Holstein dairy cows with low
milk protein content (3.0% to 3.3% ) for a long time were selected. Their rumen fluid was collected and their
regulatory effects were analyzed by macrogenomics. This experiment showed that Bacteroidetes, Bacteroidia,
Prevotella, Prevotellaceae, Bacteroidales, Prevotella ruminicola showed significant differences between the
two groups ( P<0.05) , Prevotella ruminicola was the main difference microorganism. It was found for the first
time that Trigonopsis may had a certain effect in regulating milk protein content. There were a significant in-
crease on the relative abundance of functional genes of amino acid metabolism and metabolism of other amino
acids in the rumen of dairy cows of high milk protein content for a long time ( P<0.05) ; there were a signifi-
cant increase on the gene number of COG0542, COG0612, COG1404, COG1506, COG2755 and COG4870
that closely related to protein degradation and amino acid metabolism ( P<0.05) , and the highest concentration
of COG1404 gene was found, which could function through the expression of peptidase. In conclusion, Prevo-
tella ruminicola and Trigonopsis in rumen under the same dietary structure and feeding environment have a cer-
tain effect on the regulation of milk protein content. Through high expression of COG0542, COG0612,
COG1404, COG1506, COG2755 and COG4870 genes, rumen protein degradation and amino acid metabo-
lism are enhanced, which affect the synthesis of milk protein precursors, and then regulate milk protein con-
tent. [ Chinese Journal of Animal Nutrition, 2020, 32(8) .3843-3855 |

Key words: Holstein dairy cows; rumen microorganisms; milk protein; precursor
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