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Figure 1.

Temperature and humidity of two dairy farms. The abscissa is the species of the month, the ordinate is

the temperature or humidity, and * represents the significance of the difference test (***: P<0.001; **: 0.001<

P<0.01; *: 0.01<P=<0.05). A and B represent the temperature and humidity histograms of the two dairy farms

in July, August and September, respectively.
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Figure 2.

OTUs Venn diagram. F1: farm1; F2: farm2; H: healthy; M: mastitis; A—D: Venn diagram showing the

numbers of unique and shared bacterial OTUs according to milk sample fractions, the left part and the right part
are the unique OTUs numbers of the sample, respectively, and the middle crossing part is the common number of

OTUs.
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Figure 3. Alpha diversity estimates of the bacterial communities. F1: farm1; F2: farm2; H: healthy; M: mastitis.
A-D: boxplots of bacterial alpha diversities evaluated by Chao index, Ace index, Shannon index and Simpson
index. Different numbers in the picture denoted a P value of different alpha diversity index among groups. The
five lines from bottom to top are: minimum, first quartile, median, third quartile and maximum. Outliers are
represented by “.”.
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Figure 4. Scatterplot from pls-da analysis in bacterial communitise. F1: farm1; F2: farm2; H: healthy; M:

mastitis. A-D: the points of different colors and shapes represent the sample groups under different
conditions, and the scale of the horizontal and vertical axes is the relative distance, which has no practical

significance. The closer the sample is on the graph, the more similar the composition of the sample is.

F 1 AEARMEMXRATTKERBNEE
Table 1. Relative abundance between different groups of microbiota taxa at phylum level
Relative abundance P-value
Phylum
F1H F1M F2H F2M FIHVSFIM F2HVSF2M F1H VS F2H FIM VS F2M

Firmicutes 37.55 32.49 61.38  39.49 ns ns ns ns
Proteobacteria  29.76 52.00 2259 47.23 ns ns ns ns
Actinobacteria 21.16 1.80 4.97 1.21 *x *x *x ns
Bacteroidetes 7.23 2.98 9.24 4.46 ns ns ns ns
Thermi 0.47 10.05 0.042 572 ns ns *x ns
Chloroflexi 1.89 0.021 0.063 0 *x ns faied ns
Fusobacteria 0.00030 0.0078  0.26 1.27 ns ns *x ns

* represents the significance of the difference test. ***: P < 0.001; **: 0.001<P=<0.01; *: 0.01<P=0.05; ns: P> 0.05. The same

below.
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232 BAEFKE: LK IEIH 329 T &
o, HEA ET T TLR TR R (B 2)20 58 e E A IR A E
(Klebsiella) . #%FK & (Streptococcus) . ¥R 7y R
J& (Escherichia) . % 54 1 J& (Pseudomonas) . <,
FK i J& (Aerococcus) . FLEK# )& (Lactococcus) . A
AT I )& (Acinetobacter) . 4[5 J& (Thermus) .
HE /R 7% K B 8 (Yersinia) . ) 4 3K )8
(Staphylococcus) .+ ZF #1#T I J& (Geobacillus) .
¥ WK FF B J& (Corynebacterium) . # & )&
(Clostridium) . F 3R J& (Macrococcus) . & 1 &
J& (Psychrobacter), 537 1 {@EFLIH(FIH) AL,

Y 1 2055 RELTT (FAM) S BK # & (Aerococcus) |
FEIRAT & (Corynebacterium) . #21# J& (Clostridium) |
i BK A JE (Macrococcus) i) 7 JiE i 2 F#AIR (P < 0.05) ;
O A K R (Klebsiella) . & 7 K H &
(Escherichia) . ##4 1% J& (Thermus) . + ZF #1414
J& (Geobacillus) i & i % FTH(P < 0.05), 53 2
fRFEFLIT(F2H) A L, 37 2 FLB R FLTT (F2M)EY)
S BRI & (Aerococcus) . %5 EK B J& (Staphylococcus) |
¥ MR T T J8 (Corynebacterium) i 3 B i % F (&
(P <0.05); ¥4 K8 (Escherichia) i) 3 & i &
ETHP <0.05). 7E35 1 {@REFLITF(FIH)FIY 2 fi
FEFLIT (F2H) XF FE 4l rh, F2H B9 3R i IR 1A &
(Escherichia) . #] % Bk 1 J& (Staphylococcus) /Y 3= &

*2. FAREARBMEYXRBKENENFEE
Table 2. Relative abundance between different groups of microbiota taxa at genus level
Relative abundance P-value
Genus
F1H F1M F2H F2M FIHVSFIM F2HVSF2M F1HVSF2H F1M VS F2M

Klebsiella 0.50 29.63 0.65 8.95 * ns ns ns
Streptococcus 0.90 17.73 11.24 3.49 ns ns ns ns
Escherichia 0.044 131 3.92 25.09 * * * *
Pseudomonas 16.91 4.54 2.14 2.58 ns ns ns ns
Aerococcus 12.79 0.20 9.84 1.32 ** ** ns ns
Lactococcus 0.18 0.21 1.40 17.23 ns ns ns *
Acinetobacter 6.87 2.60 5.12 2.34 ns ns ns ns
Thermus 0 9.98 0 571 * ns ns ns
Yersinia 0.14 9.40 0.026 4.93 ns ns ns ns
Staphylococcus 0.38 0.34 11.79 0.36 ns * * ns
Geobacillus 0 7.79 0.0014 3.75 * ns ns ns
Corynebacterium 5.57 0.38 2.08 0.42 *x *x ** ns
Clostridium 1.50 0.22 1.83 2.45 * ns ns ns
Macrococcus 5.75 0.020  0.023 0.013 ** ns ** ns
Psychrobacter 0.36 0.36 4.14 0.23 ns ns ns ns

http://journals.im.ac.cn/actamicrocn
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FYERARSC, HAHXRBIRT 0.7, 728 2 b
(K 5-B), #UEHEIAIE (Treponema) 5 A shH )&
(Acinetobacter) . Jeotgalicoccus 5 #& Atk AT I J&
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MR, HHKXRBIYART 09; BRI EHE
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degradation) . #f g i (cell communication) . 4 Jif
iz gfj(cell motility); 4 5 R U B 22 B, 2
Sk 2 R YA S5 8 (glycan biosynthesis
and metabolism) . 444 (infectious diseases) . [l 4%
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iz (membrane transport) . %% (transcription) . FEft;
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A Level 1. Level 2 /K3, ¥ REMER B &M
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Figure 5. Spearman correlation heat map at genus lever. The figure shows the correlation between species that
differ at the taxonomic level of the genus. The darker the color, the stronger the correlation between species. A
represents the correlation heat map of F1 differential bacteria, and B represents the correlation heat map of F2
differential bacteria.
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6. BEZES Wilcoxon & RE
Figure 6. Pathway differences Wilcoxon result diagram. On the left is a histogram of the relative abundance
of pathways in each group. In the middle is the log2 value of the mean ratio of relative abundance of the same
path in two groups. The figure on the right is the P-value and FDR (False Discover Rate) values obtained by
Wilcox’s test. If the P-value and FDR values were less than 0.05, the pathway was significantly different
between the two groups. A represents the functional difference of Level 1 and B represents the functional
difference of Level 2.
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Analysis of the differences in the microflora of milk from two
dairy farms in Sichuan province based on high-throughput
sequencing technology

Qian LV', Li Ma', Qiao Luo', Xue Luo', Jiubing Chen', Zhengzhong Luo? Kang Yong?,
Xueping Yao', Shumin Yu', Liuhong Shen', Suizhong Cao"

! College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, Sichuan Province, China
2 College of Animal Science and Technology, Chongging Three Gorges Vocational College, Chongging 404155, China

Abstract: [Objective] This experiment studied the microbial flora in healthy milk and mastitis milk from two dairy
farms to explore the similarities and differences of milk flora in different dairy farms, and to assess whether their
effects on milk metabolism are the same. [Methods] The 16S rRNA high-throughput sequencing technology was
used to determine the 16S rRNA V4 region sequence of microorganisms in the milk of 6 healthy cows and
6 mastitis cows in two dairy farms. The structure and diversity of bacterial community were compared, and the
differences in milk flora within and between the two farms were analyzed. [Results] A total of 4013234 Raw Reads
were obtained from the four groups of milk samples, and 2887024 Clean Reads were obtained after filtering. No
significant differences were found in Chao index, Ace index, Shannon index and Simpson index of Alpha diversity
(P>0.05); Four groups of samples with Beta diversity are clustered respectively; In farm 1 and farm 2, the dominant
bacteria causing cow mastitis were Klebsiella and Escherichia, respectively; the abundances of Escherichia and
Staphylococcus in the healthy milk in farm 2 were significantly higher than those in farm 1; the abundance of
Escherichia and Lactococcus in the mastitis milk in farm 2 were significantly higher than those in farm 1; the
abundance of Psychrophilic bacteria in the healthy milk of the two dairy farms were 31.87% and 38.72%
respectively; correlation analysis and functional prediction analysis showed that there was a significant difference
in the relationship between the healthy milk and the dominant species of mastitis in the two dairy farms; significant
differences in metabolic pathways were found in both Level 1 and Level 2 in farm 1, while no significant
differences in metabolic pathways were found in farm 2. [Conclusion] This experiment studied the similarities and
differences of microflora between healthy milk and mastitis milk in two dairy farms, and provided a theoretical
basis for the prevention of mastitis in the two dairy farms and the quality control of raw milk during cold chain
transportation.

Keywords: dairy cows, mastitis, microbial community, high-throughput sequencing
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