Investigating the development of the fecal microbiome in growing diary calves
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Results

Background

(PCoA) were performed using the open source software 0%
MOTHUR (v.1.44.1)

16S rRNA gene sequence diversity was determined by 0o ‘
high-throughput sequencing (MiSeq 2X300, Illumina) of
PCR-generated amplicons 40%

e 27F —519R primers (V1-V3 region)
Operational Taxonomic Unit (OTU) clustering was oo
performed using custom-written Perl scripts (96% cutoff) .
Taxonomic affiliation was determined using the online
tools RDP classifier and BLAST 10%
Alpha diversity indices and Principal Coordinate Analysis

1

11 13 15 17

19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

* Sl_nce the gL_J’[ of yOUIjlg m_ammals !S d?VOId of Tgble 1. ComparaFive _ana_lysis of r_na.in tax_onomic groups between time points. Table 2. Comparative analysis of o diversity indices between time points.
microorganisms at birth, its colonization by Dg‘ferent superscrlp‘tys |rl1(d0|cate Sta#“';i' dlfferigcek(sP < 0'02);,; - Different superscripts indicate statistical difference (P < 0.05).
] ] ] axonomy ee ee ee ee
symbionts and thelir arrangement into complex Firmicutes Index Week 0 Week 4 Week 8 Week 12
e - Clostridiaceas 1 2130°+530  1.51°+134  0.60=0.17  1.35°+0.40 -~ ; .
communities is a critical aspect of a young host’s o alreore  obsghiner  3sageiTr  3aogeeisy Ace 197.50° 3381 44520°:4421  770.73°£2640  960.77¢+52.13
t t I d I t Lactobacillaceae 92+ 3 16 Q42+ 237 <0.01P 0.01P+ < 0.01 Chao 117392+ 16.18 3725003664 682152045 850260 + 34 80
pOS -Nata Eve Opmen Lachnospiraceae 2.252+£0.78 22.432+2.13 22,190+ 1.68 24.650+1.94 Shannon 1 832+ 0.06 3 ROb £ 12 4 75+ 072 5058 £ 0.05
- - o a b C C
* Indeed, these microbial communities allow for Euierosocases Py O e oo Simpson 027+ 0.02 0.05% = 0.01 0.02¢ + 0.003 0.02¢ + 0.001
Increased health and nutrition utilization in young Streptococcaceas 28922082  0.16°=0.11  <0.0I° 0= 0c Sobs 64.42 + 4.08 25033P+ 2461 4515821531 550841398
_ _ L Other Firmicutes 0.530.11 5.42 = 1.16 9.51 = 1.00 12.25 = 1.15
calves at the most vulnerable time in their lives. Bacteriodetes : _ _ _
. A bett derstandi £h th ¢ Porphyromonadaceas  0.442 = 0.43 1.88° = 0.38 3.15¢ = 0.48 2.94¢ £ 0.28 Table 3. Comparative analysis between time points of the most abundant OTUs.
_ € e_r understarn mg_ OT how the gl_J_ Bacteroidaceas ol O e Different superscripts indicate statistical difference (P < 0.05).
mICFObIOme deveIOpS IS therefore C“tlcal for Other Bacteroidetes 0.02 £<0.01 3+£0.83 5.86 =0.86 5.91 £0.98 OTUs Week 0 Week 4 Week 8 Week 12 Closest valid taxon (id%) Figure 2 B diversity analysis by PCoA
" " " 171 " Proteobacteria Firmicutes | ] . | . .
ImprOVI-ng- Calf health and- OptImIZIng thelr Iater Enterobacteriaceae 41222+ 3 68 735+ 1.69 0.12t< = 0.07 0.04< = 0.03 JA 17-00190 1.6°+4.6 .QUE:I: .90 <0.01b <0.01° Cl ggﬁttg;g.gg.ﬂig(f}ﬁ.’??)%) EaCh Sample IS represented by a CerIe, Wlth dlStance
productivity as mature animals OtterProeobactis 1032063 1442040 1252030 0.76=0.1 weame 1pel0 T2 mennoavsoon Pumue0ssmo | penveen points indicating the relative similarity in
Yerrucomicrobia, a b ¢ 0 : :
rob 02414023 <001 LS0c2 072 294% 4 0.94 IA_70-18057 ool ale0st L1039 064015 Blauda weslerae (06 59;626“/ bacterial community structure between them.
O bJ eCtlve S Actinobacteria . thaig cosom  —oom e P Samples were found to form three main groups (A, B,
Coriobacteriaceae 6.212 = 0.56 11.48°+0.93  7.93°+0.24 7.83+0.22 o EL o= ' (95.19%) - - - - -
Spirochaetae JA 18-34620 0.01%<0.01  4.5°+1.7 0.03% % 0.02 0.01°+<0.01  Blautia stercori (96.18%) f)’ eaih C:lIJStte_red In a fashion consistent with their
- - o i Spirochaetaceae <0.0]2 0.12° = 0.08 7230+ 1.23 1.11¢=0.31 JA 16-68527 <(0.01? 0.03::|: 0.03 2.4bi}§].92 1.7 + 2.489 @WW?O%) Ime Ot Collection.
Determine t_he gut baCte_“aI composition of 12 Other Bacteria 009004  034=014 0932035  0.74=0.20 IA_5-25412 e oo damwoly  picedactius gkl 0:0) Cluster A - Week 0 (yellow)
neonatal dairy calves using fecal samples st ; St vt con L Hawa carem
) o ) ) R ) JA 33-48728 2.952+1.40 <0.01 <0.01 <0.01 Enterococcus lactis (99.36%) Cluster B - Week 4 (green)
. = _36- <0 . : . : : : tery l 20870 .
!:lg_urel Taxonomy-based composition analys_,ls of fecal bacterial communities in IA 36 17512 {gg}: gggaiggg igg‘;iggg Hﬁig; WW%}@&) Cluster C - Week 8 (purple) :and Week 12 (blue)
individual samples collected from neonatal dairy calves. o pot e 0 b et 04 Sscilbiogctes, uminanioues (59. 124 !
Identify prominent known and uncharacterized gut o <0 D DEREAAL LEROE  Celibedernaantiun (5210
: inQ i : : % 11 I THIRY Iiilii! 1684069  001°:001  009°+004  <0.01° Clostridium parapulzilicum,
bacterial species in growing dairy calves | | I I I I I I | | | | | | | I | I I I IA_17-04639 680, 0P+ 0 0900, | Cosrids .
0% | I | JA_5-10150 1.60°+0.62  0.14°+0.11  <0.01° 0°+ 0 f;;‘fg;‘;i?ccmm
Bacteriodetes
M eth Od S . JAft18-167;’," <0.01° 1.7+ 0.65 4.7°+ 0.86 4.6°+0.87 Muribaculum intestinale (89.39%) Figure 1 Legend.
% JA_35-04049 <0.01* 3.6°+ 1.3 0.24° £ 0.09 0.47%+0.11 Bacteroides coprophilus. (96.77%) Samples (1-48) with corresponding week
- | | JA 7-08334 0.012 0.78°+ 0.51 1.91°+0.72 1.07°+0.34 Prevotella copri (99.24%
Fresh fecal samples were collected from 12 dairy calves. JA_54-41198 E.OS"‘iU.U?) 0.88°+0.33  1.06°+0.29 0.84° = 0.24 Bacreroides%@g.ﬂl%) Week 0 - 1,5,9,13,17,21, 25, 29,33,37,41,45
Samples were collected at weeks 0, 4, 8 and 12 after birth. | 7% JALG-694%8 Soo Iai0n  tamives  Odpicay  uslashali COT Week 4 - 2,6,10,14,18,22,26,30,34,38,42,46
Microbial DNA was extracted using a repeated bead Proteobacteria oarais  aBalr 0100 005e00  Shuelesoe (90515 Week 8 —3,7,11,15,19,23,27,31,35,39,43,47
beating plus column method. o Veruomirbia A felle o O350 Week 12- 4,8,12,16,20,24, 28,32,36,40,44,48
I TA 3661905 0.012 £ <0.01 <0.01° 1.47¢+0.72 2.23¢+0.94 (91.43%)
Ac_'nnbac eria
JAflﬁ-lﬁ’]Gtg <0.012 3.34+0.91 <0.012 <0.012 Collinsella aerofaciens (98.38%)

Conclusions

A gradual increase in species diversity was observed during the trial, with 3 distinctive bacterial community compositions observed
at week 0, week 4 and weeks 8-12, respectively.
Changes in composition were observed at both the levels of taxonomy and OTU:s.

The respective abundance of 25 distinct OTUSs, representing a combination of known and uncharacterized bacterial species, was
found to fluctuate during the time period of study.
Together, these results are indicative of microbial succession taking place in the gut of neonatal dairy calves, with the period of
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