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Supplementary Figure S1: Histograms illustrating the distributions of the imputed estimates of missing
observations of log;o blactx-m gene copies per gram feces obtained from a single imputation by three different
imputation techniques: (A) linear regression, (B) truncated regression, and (C) interval censored, subgraphed by
the number of missing observations (a=0, b=1, c=2, d=3) among the PCR triplicate assays.
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(Note: The cut off set for the upper limit for the truncated regression imputation procedure was 3 10g;o blactx-m
gene copies per gram. The cut off lower and upper limits for the interval censored regression imputation
procedure were -oo to 7 logo blactx-m gene copies per gram, respectively).



Supplementary Figure S2: Line graphs from non-imputed dataset illustrating: (A) non-standardized log; blacrx-
wm (short dashed lines), non-standardized log;o blacmy-2 (solid lines), and logs;p 16S rRNA (long dashed lines)
gene copies per gram wet feces, (B) non-standardized log tet(B) (short dashed lines), non-standardized logo
tet(A) (solid lines), and logio 16S rRNA (long dashed lines) gene copies per gram wet feces, by treatment
groups and each of the four sampling days. See Figure 3 for treatment group key. Data are marginal predicted
means and error bars represent 95% confidence intervals.
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Supplementary Table S1: Descriptive statistics (minimum, maximum, percentiles, mean and standard error) of
logiogene copies observed both for raw and imputed data (first 5 imputations, as well as of all 20 imputations)
cross-tabulated by the number of missing observations (0, 1, 2, 3) among each PCR triplicate assay.

Gene | Imputation® | Observations NP Min® Percentiles Max® | Mean + SE
missing
among qPCR 5 25 50 75 95
triplicate
No 0 1347 | 196 | 253 |3.02 |349 |4.09 |517 |6.99 |3.61+0.80
imputation 1 192 198 |218 |255 |285 |3.22 |3.89 |496 |292+0.54
(Raw data) 2 108 |1.82 |215 |238 |277 [3.08 |4.16 |4.99 |2.86+0.62
1" 1 96 119 |1.77 |263 |311 |354 |431 569 |310+£0.77
2 216 085 |146 |212 |263 |3.06 |3.93 |487 |263+0.73
3 123 066 |1.15 |1.67 |2.09 |262 |3.31|4.18 |219+0.69
2" 1 96 156 [2.04 |283 |333 |3.63 |456 |4.99 |3.28+0.69
2 216 | 056 |161 [229 |278 |332 |4.03 509 |281+0.74
3 123 | 0.65 |099 |165 |219 [279 |359 |471 |224+0.84
E 31 1 96 146 206 |277 |319 |3.61 |459 |524 |324+0.72
5 2 216 | 053 |1.17 |217 |269 |[325 |3.95|4.68 |268+0.78
g 3 123 | 0.03 |116 |1.84 |232 |297 |359 |433 |238+0.80
4" 1 96 095 |178 |243 |[3.04 |359 |432|517 |3.01+0.82
2 216 | 053 |1.13 |[226 |266 |3.18 |4.03|489 |267+0.79
3 123 |-0.48 |0.87 |1.82 |228 |282 |3.97 |445 |232+0.85
5 1 96 099 |201 |286 |324 |3.70 |4.47 |523 |3.25+0.69
2 216 | 1.01 |165 [225 |274 |321 |4.03 |505 |276+0.73
3 123 | 0.37 | 130 |189 |243 |289 |359 |422 |239+0.69
Average of 1 1920 (023 |185 |266 |3.17 |3.66 |4.44|569 |3.16+0.77
20 2 4320 [ 0.02 |142 |220 |269 |323 |401 |569 |271+0.78
imputations 3 2460 | -0.55 | 1.05 | 177 |226 |279 |358 |523 |229+0.77
No 0 1404 |-0.41 |0.63 |152 |229 |311 |4.15|5.39 |233+1.07
imputation 1 164 |-0.69 |-029 | 041 |106 |1.76 |246 |429 |1.08+0.88
(Raw data) 2 83 -0.68 |-0.30 {034 | 097 |1.78 |269 |447 |1.07+1.01
1st 1 82 -1.09 |0.00 |0.71 |137 |193 |287 |411 |140+0.95
2 166 |-1.14 |-0.79 |0.03 |0.70 |1.13 |211 |3.32 |0.65+0.88
3 183 |-2.76 |-2.03 |-1.02 |-0.24 | 047 |1.76 |3.23 |-0.22+1.12
2" 1 82 -0.33 | -0.14 | 1.02 |[153 |220 |3.09 |361 |161+0.94
2 166 |-2.39 |-1.02 |0.04 |0.79 |138 |274 390 |0.74+1.13
3 183 |-2.95 |-153 |-0.68 |-0.01 | 0.66 |1.68 | 2.66 | -0.02+0.98
m 31 1 82 -161 |-0.39 |0.68 |1.47 |212 |3.07 |567 |139+1.13
%I 2 166 |-3.29 |-1.19 |-0.24 | 045 |1.17 |229 |293 |047+1.10
= 3 183 | -256 |-2.04 |-1.24 |-051 |[0.42 |1.16 |1.98 |-0.42+1.02
4" 1 82 -0.64 | -0.18 | 0.83 |[1.62 |236 |3.19 |4.28 |158+1.08
2 166 |-229 |-15 |0.05 |0.72 |139 |241 (389 |067+1.12
3 183 |-3.66 |-1.84 |-054 |0.22 |0.99 |213|3.17 |0.18+1.18
5M 1 82 -1.29 | -0.32 | 0.73 |[153 |203 |289 (389 |143+1.03
2 166 |-1.39 |-0.85 |-0.09 |0.78 |1.63 |242 |3.89 |0.79+1.09
3 183 |-3.01 |-1.73 |-0.76 | -0.12 | 059 |2.01 |3.83 |0.00+1.12
Average of 1 1640 |-2.29 |-0.32 |0.75 |148 |215 |3.16 |5.70 |1.45+1.07
20 2 3320 | -355 |-1.10 |-0.04 |0.69 |1.42 |243 |451 |0.68+1.09
imputations 3 3660 | -4.10 | -1.86 |-0.84 | -0.13 | 0.60 |1.69 |3.83 |-0.12+1.07




®Data considered for descriptive statistics: Non-imputed versus imputed data (total, n=20 imputations).
PNumber of reaction wells included in each category.

‘Minimum estimated logig gene copies per gram feces.

IMaximum estimated logso gene copies per gram feces.



Supplementary Table S2: Descriptive statistics (minimum, maximum, percentiles, mean and standard error) of
logioblacTx-m gene copies observed both for raw and imputed data (average of 20 imputations using 3
imputation procedures) cross-tabulated by number of missing observations (0, 1, 2, 3) among each PCR

triplicate assay.

Imputation? Observations NP Min® Percentiles Max® | Mean + SE
missing among

gPCR triplicate 5 25 50 75 95
No imputation 0 1347 | 196 | 253 | 3.02 | 349 | 409 | 517 | 6.99 | 3.61+0.80
(Raw data) 1 192 198 | 218 | 255 | 2.85 | 3.22 | 389 | 496 | 292+0.54
2 108 182 | 215 | 238 | 277 | 3.08 | 416 | 499 | 2.86+0.62
Linear 1 1920 | 0.23 | 1.85 | 2.66 | 3.17 | 3.66 | 444 | 569 | 3.16+0.77
regression 2 4320 | 0.02 | 142 | 220 | 2.69 | 3.23 | 401 | 569 | 2.71+0.78
< © 3 2460 | -055 | 1.05 | 1.77 | 226 | 2.79 | 358 | 523 | 2.29+0.77
G .© | Truncated 1 1920 | 135 | 213 | 246 | 266 | 2.83 | 296 | 299 | 2.61+0.27
% § regression 2 4320 | 094 | 198 | 232 | 254 | 275 | 295 | 2.99 | 251+0.29
S g 3 2460 | 0.97 | 1.79 | 214 | 238 | 262 | 290 | 299 | 2.37+0.34
Z = [Interval 1 1920 | 044 | 184 | 256 | 3.09 | 3.66 | 443 | 6.11 | 3.11+0.79
censored 2 4320 | -0.14 | 140 | 219 | 271 | 3.21 | 3.95| 544 | 2.69 +0.77
regression 3 2460 | -0.89 | 090 | 1.66 | 216 | 2.67 | 3.46 | 513 | 2.17 £0.77

Note: Table illustrates the results of a truncated regression imputation procedure with the cut off set for an
upper limit of 3 logigblacTx-m gene copies per gram. The cut off lower and upper limits for the interval censored
regression imputation procedure were -oo to 7 logioblacrx-m gene copies per gram, respectively.

Data considered for descriptive statistics: Non-imputed versus imputed data (total, n=20 imputations).
®Number of reaction wells included in each category.

‘Minimum estimated logso blacTx-m gene copies per gram feces.
“Maximum estimated logsoblacrx.v gene copies per gram feces.




Supplementary Table S3: Marginal predicted means for blacrx.m and tet(B) logio gene copy numbers per gram wet feces across different factor
combinations obtained from the main multi-level mixed linear regression analysis utilizing the non-imputed dataset with low non-zero values as
well as datasets where missing observations were imputed utilizing three imputation techniques.

Factors® blacry.m tet(B)
ctc® | Mix* | Day® | n° | Low non-zero Linea'r g Trunca'tedh Interval-cerl soired n® | Low non-zero' Linea'r g Trunca.t edh Interval-ce.n soired
regression regression regression regression regression regression
0 0 0 46 | 1.64(1.11-2.17) | 2.99 (2.73-3.26) | 2.92 (2.67-3.16) | 2.96 (2.69-3.24) 22 | 1.44(0.98-1.89) | 1.82(1.42-2.21) | 1.81(1.43-2.18) | 1.77 (1.38-2.16)
0 0 4 16 | 3.11(2.58-3.64) | 3.60 (3.35-3.84) | 3.56 (3.32-3.80) | 3.58 (3.33-3.82) 52 | 0.56(0.11-1.02) | 1.17(0.77-1.57) | 1.21(0.81-1.61) | 1.12 (0.72-1.52)
0 0 12 | 15 | 3.08(2.55-3.61) | 3.53(3.28-3.77) | 3.50(3.26-3.75) | 3.53(3.28-3.78) 20 | 1.59(1.13-2.05) | 1.83(1.43-2.22) | 1.82(1.45-2.20) | 1.82 (1.42-2.21)
0 0 26 | 24 | 2.46(1.92-2.99) | 3.18 (2.93-3.43) | 3.15(2.91-3.40) | 3.19 (2.94-3.44) 36 | 1.44(0.98-1.90) | 1.89(1.49-2.28) | 1.89 (1.50-2.28) | 1.94 (1.54-2.35)
0 1 0 49 | 1.44(0.91-1.97) | 2.83(2.58-3.09) | 2.79 (2.54-3.03) | 2.73 (2.46-3.00) 25 | 1.36(0.90-1.81) | 1.69(1.30-2.08) | 1.69 (1.31-2.08) | 1.65 (1.26-2.05)
0 1 4 43 | 1.66(1.13-2.19) | 2.88(2.63-3.14) | 2.84 (2.60-3.09) | 2.79 (2.54-3.05) 28 | 1.31(0.85-1.77) | 1.68(1.28-2.07) | 1.66 (1.28-2.04) | 1.64 (1.24-2.03)
0 1 12 |32 | 2.19(1.66-2.72) | 3.11(2.87-3.36) | 3.07 (2.83-3.31) | 3.06 (2.80-3.31) 30 | 1.17(0.72-1.63) | 1.50(1.10-1.89) | 1.51 (1.13-1.90) | 1.49 (1.10-1.89)
0 1 26 | 25 | 2.27(1.74-2.81) | 3.03 (2.79-3.28) | 2.99 (2.75-3.24) | 2.98 (2.72-3.23) 33 | 1.07(0.61-1.53) | 1.49(1.09-1.88) | 1.49 (1.10-1.88) | 1.54 (1.13-1.96)
1 0 44 | 1.65(1.12-2.18) | 2.94 (2.69-3.20) | 2.87 (2.62-3.11) | 3.00 (2.73-3.26) 20 | 1.47(1.01-1.93) | 1.76(1.38-2.15) | 1.77 (1.39-2.14) | 1.79 (1.40-2.18)
1 0 22 | 2.67(2.14-3.20) | 3.32(3.07-3.57) | 3.28 (3.04-3.52) | 3.37(3.12-3.62) 47 | 0.31(-0.14-0.77) | 0.93 (0.53-1.32) | 0.96 (0.58-1.34) | 1.00 (0.61-1.40)
1 0 12 |3 | 4.31(3.78-4.85) | 4.40 (4.16-4.64) | 4.40 (4.15-4.64) | 4.41 (4.16-4.66) 8 | 2.68(2.22-3.13) | 2.77(2.38-3.15) | 2.77 (2.39-3.14) | 2.78 (2.40-3.17)
1 0 26 |12 |3.19(2.66-3.73) | 3.55(3.31-3.80) | 3.53 (3.29-3.77) | 3.59 (3.34-3.84) 10 | 2.24(1.78-2.70) | 2.40(2.01-2.79) | 2.39 (2.01-2.78) | 2.43 (2.04-2.82)
1 1 45 | 1.84(1.31-2.37) | 3.12(2.87-3.37) | 3.07 (2.83-3.32) | 3.14 (2.88-3.40) 31 | 1.31(0.86-1.77) | 1.66 (1.27-2.05) | 1.67 (1.29-2.06) | 1.67 (1.28-2.06)
1 1 29 | 2.30(1.77-2.83) | 3.16 (2.91-3.41) | 3.10 (2.86-3.35) | 3.17 (2.92-3.42) 42 | 1.02 (0.56-1.47) | 1.49(1.09-1.89) | 1.53 (1.15-1.91) | 1.55 (1.15-1.96)
1 1 12 | 16 | 3.54(3.00-4.07) | 4.01(3.77-4.26) | 3.99 (3.74-4.23) | 4.02 (3.77-4.27) 17 | 2.28(1.82-2.73) | 2.45(2.06-2.84) | 2.46 (2.08-2.84) | 2.49 (2.10-2.88)
1 1 26 |14 | 3.02(2.49-3.56) | 3.42(3.18-3.67) | 3.41(3.17-3.65) | 3.45 (3.20-3.69) 10 | 2.30(1.84-2.76) | 2.44 (2.05-2.82) | 2.43(2.05-2.81) | 2.47 (2.08-2.86)

4Independent variables in the regression models.
PPen-level CTC treatment referred to whether all cattle in a pen received CTC subsequent to the CCFA treatment (coded 1).
“Differential pen-level CCFA treatment referred to whether CCFA was administered to either one (coded 1) or else all 11 animals within pens
(coded 0).
9Day: Study day.

*Number of observations missing in each category.

"Results from dataset where missing observations were substituted with a low non-zero value.
9Results from dataset where missing observations were imputed utilizing a linear regression imputation approach.

"Results from dataset where missing observations were imputed utilizing a truncated regression imputation approach.
'Results from dataset where missing observations were imputed utilizing an interval censored regression imputation approach.




