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Supplementary Figure S1. Fecal microbiome analysis of pooled samples collected from the fresh
cows, hospital, and mid-lactation pens. Alpha diversity at the species level comparing (A). Treat-
ment groups (control, intervention) (B). Sampling time points (Before starting the intervention, T1,
6 months after completing the intervention, T2). P-values represent pairwise comparisons based on
the Wilcoxon Sum Rank Test. P <0.05 was considered a significant difference. Relative abundance
of the top 30 bacteria species by (C). Treatment groups (control, intervention), (D). Sampling time
points (Before starting the intervention, T1, 6 months after completing the intervention, T2).
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Supplementary Figure S2. Nonmetric multidimensional scaling (NMDS) based on Bray-Curtis dis-
similarity of the center log ratio normalized species-level read counts of pooled fecal samples mi-
crobiome for (A). Pen (fresh, hospital and mid-lactation), (B). Treatment group (Intervention and
control), and (C). Sampling time points (Before starting the intervention, T1, 6 months after com-
pleting the intervention, T2). Ellipses correspond to 95% confidence interval. P-values represent
PERMANOVA analysis. P <0.05 was considered a significant difference.
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Supplementary Figure S3. Relative abundance of the top 15 (A). Antimicrobial drug classes and
(B). Antimicrobial genes presented on pooled fecal samples from dairy cattle stratified by farm of

origin. Eighteen farms were included in the study. Farms 1-9 belong to the state of California and
10-18 to the state of Ohio.
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Supplementary Figure S4. Principal coordinate analysis (PCoA) based on Bray-Curtis dissimilarity
matrix of the center log ratio normalized genes read counts of pooled fecal samples for (A). Pen
(fresh, hospital and mid-lactation), (B). Antimicrobial usage level (high and low antimicrobial use
at the farm). Ellipses correspond to 95% confidence interval. P-values represent PERMANOVA anal-
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ysis. P <0.05 was considered a significant difference.

AMU_cat
® High

® Low



@

i@
- mac@) s mar@) nan@ antimicrobial_class
sl
ror_2@)
A @ aminocoumarin
@® aminoglycoside
rors s @ @
Clostidoide._ificl_EF_Tu
ws_n @ T - ® beta-lactam
= o woc_t @ man@) ® @ ® disinfecting agents and antiseptics
omc @ : 2@ @ eifamycin
=@ @ fluoroquinolone
cm® vol@-mA2 @ e ® s
o
em @ P | v d @ mulidrug resistance
a1 @t @—mor@ Tocfl) i@ @ nitrofuran
e o) Enrmninggl v @ @ nitroimidazole
el awliegey  © ® pepice
nao@ Escherichia_cot UhT (@) oS 99 @ phosphonic acid
Ll = Ce] ) ® sulfonamide
macl) © tetracycline
Mid-lactati
. | actation
pac 3@ C
o1 @
. S ]
= @ @ osita sractiss Wi —— @ -l
@
extaicin corLame . @)
o e i e e
R of e e 0 @
em3s. @ — @ =@ nr2 @
@@ [, @
i@
oo @
nin@ P
@
@ e @ il nao@) eme@
mao@ w120
) Py Y e 31 @
P ac
@ aaino@
s @ -
L ' tet 33_
e o @ wire@ wor @ Y S A omc@ o
cwnu-aau_unﬁwg_EF_n. o Jo==t @
o1 scherichia_col_EF_Tu
s 5 “n® . fresh
s 2@
hospital - res
emA @53 @ He_1a @
APHS_ b

Supplementary Figure S5. Co-occurrence network of antimicrobial resistance genes from pooled
fecal samples. Nodes representing AMR genes are color coded by antimicrobial drug class, for (A).

mid-lactation, (B). hospital, and (C). fresh cow pens.
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Supplementary Figure S6. Correlation plot of antimicrobial resistance genes and bacteria species
by (A). Mid-lactation, (B). Fresh, and (C). Hospital pens.



