Short telomeres drive pessimistic judgment bias in zebrafish
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R code

#R packages necessary for the analysis:
#Package for the GLMM procedure (the background methodology)
install.packages("lme4")
library(lme4)
#Package for the GLMM procedure that implements methods for p-values
install.packages("afex")
library(afex)
#Package for planned comparisons
install.packages("emmeans")
library(emmeans)
#Package to assess which distribution best fits the data
install.packages("fitdistrplus")
library(fitdistrplus)


#--------------------------------------------------------------------------#
# Experiment 1: validation of the judgment bias paradigm #
#--------------------------------------------------------------------------#

#Data file:
exp1 <- read.table("Data_Exp1.txt", header=T)
str(exp1)
#Check data normality:
descdist(exp1$Latency)
fit.norm <- fitdist(exp1$Latency, distr = "norm")
plot(fit.norm)
shapiro.test(exp1$Latency)
#Result: not normally distributed

#Log transform:
logLatency <- log(exp1$Latency)
descdist(logLatency)
fit.norm <- fitdist(logLatency, distr = "norm")
plot(fit.norm)
shapiro.test(logLatency)
#Result: improved

#Run the LMM:
M1<-lmer(log(Latency) ~ Treatment + (1|Fish_ID), exp1)
summary(M1)
anova(M1)

#Analysis of the residuals:
#Visual inspection with histogram:
sresid <- resid (M1)
hist (sresid)
#Check normality:
qqnorm (sresid, cex = 1.8, pch = 20)
qqline (sresid, lty = 2, lwd = 2)
shapiro.test (sresid)
#Check homoscedasticity:
plot (sresid ~ fitted.values (M1), pch = 20, cex = 2, cex.lab = 1.5)
#Result: satisfactory normal distribution and homoscedasticity

#Post-hoc test: selecting only the contrasts of interest
emmeans(M1,list(pairwise ~ Treatment),adjust="none")

#-------------------------------------------------------------------------------------#
# Experiment 2: judgment bias test in telomerase deficient mutants #
#-------------------------------------------------------------------------------------#

#Data file:
exp2 <- read.table("Data_Exp2.txt", header=T)
str(exp2)

#Check data normality:
descdist(exp2$Latency)
fit.norm <- fitdist(exp2$Latency, distr = "norm")
plot(fit.norm)
shapiro.test(exp2$Latency)
#Result: not normally distributed

#Log transform:
logLatency <- log(exp2$Latency)
descdist(logLatency)
fit.norm <- fitdist(logLatency, distr = "norm")
plot(fit.norm)
shapiro.test(logLatency)
#Result: improved

#Run the LMM:
M1<-lmer(log(Latency) ~ Genotype*Age*Treatment + (1|Individual_ID), exp2)
summary(M1)
anova(M1)

#Analysis of the residuals:
#Visual inspection with histogram:
sresid <- resid (M1)
hist (sresid)
#Check normality:
qqnorm (sresid, cex = 1.8, pch = 20)
qqline (sresid, lty = 2, lwd = 2)
shapiro.test (sresid)
#Check homoscedasticity:
plot (sresid ~ fitted.values (M1), pch = 20, cex = 2, cex.lab = 1.5)
#Result: satisfactory normal distribution and homoscedasticity

#Post-hoc test: selecting only the contrasts of interest
emmeans(M1,list(pairwise ~ Genotype*Age*Treatment),adjust="none")


#-------------------------------------------------------------------------------------------------#
# Experiment 2: Judgment Bias Score (JBS) in telomerase deficient mutants #
#-------------------------------------------------------------------------------------------------#

#Data file:
jbs <- read.table("Data_Exp2_JBS.txt", header=T)
str(jbs)

#Check normality:
descdist(jbs$Judgment_Bias_Score)
fit.norm <- fitdist(jbs$Judgment_Bias_Score, distr = "norm")
plot(fit.norm)
shapiro.test(jbs$Judgment_Bias_Score)
#Result: not normally distributed

#Log transform:
logJBSs <- log(1+ jbs$Judgment_Bias_Score)
descdist(logJBS)
fit.norm <- fitdist(logJBS, distr = "norm")
plot(fit.norm)
shapiro.test(logJBS)
#Result: improved

[bookmark: _GoBack]#Run the LM:
M1<-lm (log(Judgment_Bias_Score+1) ~ Genotype*Age, data = jbs)
anova(M1)
#Analysis of the residuals:
#Visual inspection with histogram:
sresid <- resid (M1)
hist (sresid)
#Check normality:
qqnorm (sresid, cex = 1.8, pch = 20)
qqline (sresid, lty = 2, lwd = 2)
shapiro.test (sresid)
#Check homoscedasticity:
plot (sresid ~ fitted.values (M1), pch = 20, cex = 2, cex.lab = 1.5)
#Result: satisfactory normal distribution and homoscedasticity

#Post-hoc test: selecting only the contrasts of interest
emmeans(M1,list(pairwise ~ Genotype*Age),adjust="none")
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