
The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a. Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c. For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a. State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 Describe who was aware of the group allocation at the different stages of the 
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a. Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a. Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
status, genetic modification status, genotype, and any previous procedures.

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c. Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
and sex, key methods, principal findings, and study conclusions.

Background 12 a. Include sufficient scientific background to understand the rationale and 
context for the study, and explain the experimental approach.

b. Explain how the animal species and model used address the scientific 
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
appropriate, specific hypotheses being tested.

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
applicable). If ethical approval was not sought or granted, provide a justification.

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a. Describe any interventions or steps taken in the experimental protocols to 
reduce pain, suffering and distress.

b. Report any expected or unexpected adverse events.

c. Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
scientific 
implications

17 a. Interpret the results, taking into account the study objectives and hypotheses, 
current theory and other relevant studies in the literature.

b. Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 Comment on whether, and how, the findings of this study are likely to generalise 
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
question, key design features, and analysis plan) was prepared before the study, 
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a. Declare any potential conflicts of interest, including financial and non-financial. 
If none exist, this should be stated.

b. List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: a) There is no control group, because it is not an experimental design. We used data from a commercial farm, it is a phenomenon observed in the field. So, all the animals were exposed to natural parasite burdens. To control some of these effects, we grouped animals into cohorts, that means, groups of animals that were submitted to similar environmental conditions (section 2.2.1 - line161)

	Study design - 1b: b) The experimental united we used is a single animal, and our model allow to estimated solutions for cohorts (groups of animals submitted to similar environmental conditions), solutions for age (linear slope of body weight ~ parasitic load) and random genetic additive solutions for each animal in the relationship matrix – the model description is presented at line 177.
	Sample size - 2a: a) total number = 1712 animals evaluated in at least one measurement event (ME)(line 146); total number of animals evaluated at each ME: Table 1; number of cohorts evaluated in each ME: Table 1; number of animals in each cohort: line 99 (~45 animals). It is an observational experiment, so number vary according to the farm management.
	Sample size - 2b: b) The sample size was defined by the number of animals being evaluated in the farm during the interval of data collection. All animals born and raised in the farm between 2010 and 2016 were considered. Once again, we are studying a phenomenon observed in field, at a commercial farm, so the number of animals evaluated is defined by the farm capacity, and according to the farm management.
Just to be able to estimate solutions for the contemporary groups (fixed effects) in a more appropriate way we excluded animals from contemporary groups with less than 5 animals (which is in accordance with sample size calculation - presented in the suplementary file)
	Inclusion and exclusion criteria - 3a: a) All the criteria are described in the methods section. For phenotypic data: lines 143-146. For genotypic data: lines 137-141 and section 2.1.3
	Inclusion and exclusion criteria - 3b: b) It is an observational study on a commercial farm. During the measurement, some animals might not be evaluated for some mistakes of the farm manager. If animals information arrive for us with some missing data, it will not be considered. Cohorts with less than five animals were removed, because we lost precision of the solution estimation for this cohort, and this can reduce the accuracy of the estimated breeding values
	Inclusion and exclusion criteria - 3c: C) the number of animals in each analysis is described at table 1, as well as the number of cohorts. The approximately number of animals in each cohort is described at line 99. 
	Randomisation - 4a: a) As it is not an experimental design, but an observational experiment, the experimental units were allocated according to the farm management. This means, as animals were born, in such a way that each group had approximately 45 animals with maximum age interval of 90 days (line 99).
	Randomisation - 4b: b) The only confounder we had animals were the prophylactically treated animals. To control the effect of this confounder, entire cohorts were treated or not, in such a way that the solution estimated for the treated groups already comprises the effect of treatment.
	Blinding - 5: Animals belonging to the same cohort were raised at the same paddock, were submitted to the same environmental effects, and were managed together. As all the animals are identified by a number, at the moment of measurement we knew from each animal the record belonged, and the group of animals that were being evaluate together.
	Outcome measures - 6a: a) all the phenotypes measured are specified at table 1.
	Outcome measures - 6b: b) It does not apply. The data used are not from an experimental designed. No hypothesis was used to calculate the sample size. However, we tested hypothesis in this study: a) host resilience to a same parasite does not change across the growing trajectory; b) host resilience to different parasites are similar traits; c) host resilience to different parasites are polygenic traits that depends on the activation of different biological mechanisms 
	Statistical methods - 7a: a) sections 2.2.2, 2.2.3, 2.2.4, 2.2.5, and supplementary material and methods.
	Statistical methods - 7b: b)Supplementary figure 1 shows the normal distribution of body weight, and at section 2.2.2 the assumptions of the distributions considered for each effect of the model are presented.
	Experimental animals - 8a: a) line 89, Nellore bulls (Bos indicus). Ages and body weight are described at table 1.
	Experimental animals - 8b: b) Animals belong to a comercial farm. In the section 2.1.1 it is possible to verify all details about the raising condition of the animals. 
	Experimental procedures - 9a: a) Data collection is described at section 2.1
	Experimental procedures - 9b: b) the animals were evaluated at performance tests at pasture, that are described between lines 100 and 107 and at Figure 1.
	Experimental procedures - 9c: c) data was collected at the comercial farm. The farm description is described between lines 89 and 100. Futhermore, animals were submited to an adaptation period in the beggining of the performance test, described between lines 100-103
	Experimental procedures - 9d: d) The adaptation period is required because animals are submitted to nutritional stress (changes in mineral supplementation), and social stress (they were weaned, and new groups were formed according to age).
	Results - 10a: a) The summary statistics for the studied phenotype is escribed at Table 1. Coefficients solution estimated for each mixed model are presented at Tables 2, 3, and S3. Genetic parameters for body weight across different parasite burdens are presented at Figure 2. All the estimated obtained from the mixed models are presented together with the HPD90 - that is the most adequated variability measures when Bayesian methodologies are used.
	Results - 10b: b) the HPD90 were used as indicator of effect size (if the estimates are different from zero or not), when possible.
	Abstract - 11: lines 20-44
	Background - 12a: lines 48-67
	Background - 12b: lines 68-80
	Objectives - 13: The objectives are clearly described at the end of background section
	Ethical statement - 14: The Ethics and Animal Experimentation Committee of the Universidade Federal de Minas Gerais - lines 93-94
	Housing and husbandry - 15: Lines 89-98
	Animal care and monitoring - 16a: No interventions were necessary
	Animal care and monitoring - 16b: No unexpected event
	Animal care and monitoring - 16c: It does not apply
	Interpretation scientific implicationsm - 17a: 
	Interpretation scientific implications - 17b: The limitations of low parasite burden, prophylatic treatment and snp panel density were highlighted trhoughout the text
	Generalisability/translation - 18: It was comented in the conclusions - lines 689-690 (Complementary studies might be necessary to extend the conclusions we made here to other populations of different breeds or raised under different environmental conditions. )
	Protocol registration - 19: Lines 93-95. The Ethics and Animal Experimentation Committee of the Universidade Federal de Minas Gerais approved the experiment and data collection (Protocol 255/2010).
	Data access - 20: It can be found at section 7.3
	Declaration of interests - 21a: Competing interest are stated at section 7.4
	Declaration of interests - 21b: Funding resourses are listed at section 7.5


