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MODEL INTERACTION

» Y denotes the gene expression
» Let x denote the treatment indicator
» 1z =0 if not treated or 1 if treated
» Let z denote the knock-out indicator
» z=0is WT or 1 otherwise
» The expected value of Y given treatment indicator x and
knock out indicator z is denoted by

pe = EY|X =2,Z = 7]

» The model will be
Y = M,z + €

where ¢ is a the measurement error

EXAMPLE 1: LINEAR MODEL FOR NO INTERACTION

Y =50+ prz+e(B2=0)
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EXAMPLE 2: NO INTERACTION

Y =50+ b1z + for + €
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EXAMPLE 3: INTERACTION

Y = fo+ Bz + Baz + Bzzz + €
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INTERACTION EXAMPLES

» Example 1: What are the signs for 8y and 317
» Example 2: What are the signs for fy, 81 and £27
» Example 2: What are the signs for £y, 81, 82 and 837




INCORPORATING INTERACTIONS INTO THE NB
MODEL

» Conditional on x; and z;j, the observed number of reads
mapped to gene 7 for sample j, K;;, follows a negative
binomial distribution with

» Mean pu;;
» Dispersion parameter a; (gene specific)

» Conditional on the treatment status of sample j (z; = 0 or
1) and the temperature z;, the expected value of Kj; is
Hij = 85 X qij
where
log q;j = Bio + Birxj + Piaz; + BizT;zj

» The normalization parameters are assumed to be sample
(not gene) specific (s;; = s;)

2019 PiLoT EXPERIMENT

» Condition (X): pH4 (=0) versus pH8 (=1)
Strain (Z): WT (=0) versus sreld (=1)
» Negative Binomial Mean Model

v

2ﬁ+o+,31 X+p2Z+PB3XZ

» Log 2 of the mean model

Bo+ 1 X + BoZ + B3 X Z

2019 PrLoT EXPERIMENT
Condition Genotype Log 2 mean

0 0 5o

1 0 Bo + B

0 1 Bo + B2

1 1 Bo + B1+ B2 + B3

» DE (due to condition) when genotype is WT (Z = 0):
{Bo + B1(1) + B2(0) + B3(1)(0)}
—{Bo + B1(0) + B2(0) + B3(1)(0) }
=f
» DE (due to treatment) when genotype is sredl (Z = 1):

{Bo + B1(1) + B2(1) + B3(1)(1)}
—{Bo + B1(0) + B=2(0) + B3(1)(0)})
=p1+ P2+ B3

» Note that there is no interaction if 82 = 0
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2019 PiLoT EXPERIMENT

51 is log2 fold change (due to condition) when genotype is
WT

B1 + B3 is log2 fold change (due to condition) when
genotype is sreld

281 is the fold change (due to condition) when genotype is
WT

201483 ig the fold change (due to condition) when genotype
is sreld

The fold change of the two fold changes is
961+83 261983

O3
261 T 924 =27

When 5 = 0 we have 20 =1




