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NUCLEOTIDE 
SUBSTITUTION RATE

r = K / (2T)
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NON- & SYNONYMOUS 
SUBSTITUTIONS
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TRANSITION 
TRANVERSION
RATES

Type L0 L2 L4

αααα 0.40 1.86 2.24

ββββ 0.38 0.38 1.47

Total 0.78 2.24 3.71

5’ & 3’
UNTRANSLATED 
REGIONS

PSEUDOGENES
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GENERALISATION

SIMILARITY PROFILES

SUBSTITUTION RATE 
VARIATION

Functional Constraints
v0 = vT f0
K = vT f0

Non- & Synonymous Rates
negative selection

Variation among Regions
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SUBSTITUTION RATE 
VARIATION (2)

Variation among Genes
mutation rate
selection intensity

Loss-Of-Function
selection relaxation

Estimating Negative Selection
Kψψψψ A = vψψψψ A fψψψψ A
KA = vA fA

fA = KA / Kψψψψ A

SUBSTITUTION RATE 
VARIATION (3)

Gender-Driven Selection

αααα = um / u f

A = (um + u f) / 2

X = (um + 2u f) / 3, Y = um

Y / A = 2αααα / (1 + αααα)

X / A = 2(2 + αααα)/ (3 (1 + αααα))

Y / X = 3αααα / (2 + αααα)


