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What is a GLM?
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What is a GLM?

• GLMs extend linear model framework to allow outcome variables to be modeled via a link function
• Similar tools (for estimation, tests, diagnostic) as linear models after applying a link function
• They are most frequently used to model binary, categorical or count data
• Flexible method

4https://en.wikipedia.org/wiki/Generalized_linear_model



GLM Distributions

5https://en.wikipedia.org/wiki/Generalized_linear_model

DESeq2 and EdgeR are 
improved negative-

binomial GLMs 
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What if I have more than 2 groups?



What if I have 2 groups? 
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y ~ Drug

effect sizes / FC / logFC

metadata$Drug <- factor( metadata$Drug ,

levels = c( “ctrl” , ”DrugA” ) )

d <- DESeqDataSetFromMatrix(countData=cf, colData=metadata, design=~Drug)

gene ctrl DrugA
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y ~ 0 + Drug

intercept group
1st level of factor

Also testing if base expression is 
different than zero (not common)

Comparison between groups



What if I have 3 groups? 
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metadata$Drug <- factor( metadata$Drug ,

levels = c( “ctrl” , ”DrugA” , “DrugB” ) )

d <- DESeqDataSetFromMatrix(countData=cf, colData=metadata, design=~Drug)

intercept group
1st level of factor

DrugB

results(d, contrast=c("Drug","DrugA","ctrl"))

results(d, contrast=c("Drug","DrugB","ctrl"))

results(d, contrast=c("Drug","DrugB","DrugA"))



What if I have a batch effect?
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y ~ Batch + DrugA

Batch2

metadata$Drug <- factor( metadata$Drug ,

levels = c( “ctrl” , ”DrugA” ) )

d <- DESeqDataSetFromMatrix(countData=cf, colData=metadata, design=~ Batch + Drug)

results(d, contrast=c("Drug","DrugA","ctrl"))
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What if I have 2 variable groups and want to test for 
interactions? 
metadata$DrugA <- factor( metadata$DrugA ,

levels = c( “ctrl” , ”DrugA” ) )

metadata$DrugB <- factor( metadata$DrugB ,

levels = c( “ctrl” , ”DrugB” ) )

d <- DESeqDataSetFromMatrix(countData=cf, colData=metadata, design ~DrugA + 

DrugB + DrugA:DrugB)

d <- DESeq(d)

y ~ DrugA + DrugB + DrugA:DrugB

resultsNames(d)

"Intercept"              “DrugA_DrugA_vs_ctrl"     

“DrugB_DrugB_vs_ctrl"    “DrugA.DrugB"



What if I have time series (or other continuous)?
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y ~ Time
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As factor

IMPORTANT: Other continuous covariates (such as patient age , exposure time, etc) 
should be used as numeric if they don’t represent grouping variables.



What if I have time series (or other continuous)?
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y ~ Time
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As numeric

IMPORTANT: Other continuous covariates (such as patient age , exposure time, etc) 
should be used as numeric if they don’t represent grouping variables.



What if I have time series and a treatment?
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y ~ Time * Treatment 

y ~ Time + Treatment + Time:Treatment

=

Overall DGE 
at any time 

point

DGE between 
conditions

DGE between conditions 
specific to each time point
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Thank you. Questions?


